
  

Reference number
ISO 22093:2011(E)

© ISO 2011
 

 

 

INTERNATIONAL 
STANDARD 

ISO
22093

Second edition
2011-05-15

Industrial automation systems and 
integration — Physical device control — 
Dimensional Measuring Interface 
Standard (DMIS) 

Systèmes d'automatisation industrielle et intégration — Contrôle du 
dispositif physique — Norme d'interface de mesurage dimensionnel 
(DMIS) 

 



ISO 22093:2011(E) 

 COPYRIGHT PROTECTED DOCUMENT 
 
©   ISO 2011 

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, 
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or 
ISO's member body in the country of the requester. 

ISO copyright office 
Case postale 56 • CH-1211 Geneva 20 
Tel.  + 41 22 749 01 11 
Fax  + 41 22 749 09 47 
E-mail  copyright@iso.org 
Web  www.iso.org 

Published in Switzerland 
 

ii  © ISO 2011 – All rights reserved
 

 



Contents

Foreword ................................................................................................................................ .......................xi

1 Scope................................................................................................................................ .................. 1
2 Conformance ................................................................................................................................ ......2
2.1 DMIS conformance testing................................................................................................ .................. 3
2.2 Conformance testing services ................................................................................................ ............ 3
2.3 CHFile ................................................................................................................................ ................. 3
2.4 Complete standard conformance ................................................................................................ ........ 3
2.5 Application profiles ................................................................................................ ............................ 3
2.6 Conformance levels ................................................................................................ ............................ 4
2.7 Program Conformance Designation ................................................................................................ ...4
2.8 Conformance claim................................................................................................ ............................. 4

3 Normative references................................................................................................ .......................... 4

4 Terms and definitions ................................................................................................ ......................... 5
4.1 actuals ................................................................................................................................ ................ 5
4.2 Automatically Programmed Tools (APT)................................................................ ............................. 5
4.3 calibration sequence ................................................................................................ .......................... 5
4.4 carriage................................................................................................................................ ............... 5
4.5 characterization file ................................................................................................ ............................ 5
4.6 Computer Aided Design (CAD) system............................................................................................... 6
4.7 Coordinate Measuring Machine (CMM) ............................................................................................... 6
4.8 Dimensional Measuring Equipment (DME) ......................................................................................... 6
4.9 Dimensional Measuring Interface Standard (DMIS) ................................................................ ............ 6
4.10 DMIS National Standards Committee (DNSC) ................................................................ ..................... 6
4.11 DMIS Standards Committee (DSC) ................................................................................................ ......6
4.12 Dimensional Mark-up Language (DML) ............................................................................................... 6
4.13 DML Common Space ................................................................................................ .......................... 6
4.14 Extended Backus-Naur Form (EBNF)................................................................................................ ..6
4.15 feature................................................................................................................................ ................. 6
4.16 filename ................................................................................................................................ .............. 7
4.17 geometric compensation ................................................................................................ .................... 7
4.18 High Level Language (HLL) ................................................................................................ ................ 7
4.19 Initial Graphics Exchange Specification (IGES) ................................................................ .................. 7
4.20 inner ................................................................................................................................ ................... 7
4.21 In Process Verification (IPV) ................................................................................................ ............... 7
4.22 input files ................................................................................................................................ ............ 7
4.23 label ................................................................................................................................ .................... 7
4.24 label type ................................................................................................................................ ............ 7
4.25 label name ................................................................................................................................ .......... 7
4.26 line reducible feature ................................................................................................ .......................... 7
4.27 measurement sequence................................................................................................ ...................... 8
4.28 multiple carriage ................................................................................................................................ .8
4.29 nominal ................................................................................................................................ ............... 8
4.30 orientation ................................................................................................................................ .......... 8
4.31 orientational deviation ................................................................................................ ........................ 8
4.32 outer ................................................................................................................................ ................... 8
4.33 output files................................................................................................................................ .......... 8
4.34 part coordinate system (PCS) ................................................................................................ ............. 8
4.35 plane reducible feature ................................................................................................ ....................... 8
4.36 point reducible feature................................................................................................ ........................ 8

ISO 22093:2011(E)

© ISO 2011 – All rights reserved   iii
 



4.37 positional deviation ................................................................................................ ............................ 8
4.38 post-processor ................................................................................................................................ ... 8
4.39 pre-processor ................................................................................................................................ ..... 9
4.40 Quality Information System (QIS) ................................................................................................ ....... 9
4.41 ram ................................................................................................................................ ..................... 9
4.42 receiving system ................................................................................................................................ 9
4.43 rotary table system ................................................................................................ ............................. 9
4.44 selective processing................................................................................................ ........................... 9
4.45 sensor ................................................................................................................................ ................ 9
4.46 Standard for the Exchange of Product Model Data (STEP)................................................................. 9
4.47 statement................................................................................................................................ ............ 9
4.48 tolerance................................................................................................................................ ............. 9
4.49 tool holder ................................................................................................................................ .......... 9
4.50 vendor ................................................................................................................................ ................ 9
4.51 video inspection machine................................................................................................ ................. 10
4.52 vision inspection machine................................................................................................ ................ 10
4.53 work measuring zone ................................................................................................ ....................... 10
4.54 workpiece ................................................................................................................................ ......... 10

5 Language reference................................................................................................ .......................... 10
5.1 Syntax and structure ................................................................................................ ........................ 10
5.1.1 Characters ................................................................................................................................ ........ 10
5.1.2 Numbers, words, label names, text strings, vectors, parameters, variables, and expressions ........ 11
5.1.3 Variable assignments and use................................................................................................ .......... 19
5.1.4 DMIS command and definition statements ....................................................................................... 19
5.1.5 Delimiters, blank lines, spaces, and tabs ................................................................ ......................... 21
5.1.6 Line length................................................................................................................................ ........ 23
5.1.7 Programming comments ................................................................................................ .................. 23
5.1.8 Operator input ................................................................................................................................ .. 23
5.1.9 Data output ................................................................................................................................ ....... 24
5.1.10 Program structure ................................................................................................ ............................ 27
5.1.11 File structure ................................................................................................................................ .... 29
5.1.12 Programming considerations ................................................................................................ ........... 30
5.2 Execution and control ................................................................................................ ...................... 30
5.2.1 Declaration statements ................................................................................................ .................... 30
5.2.2 Definition statements ................................................................................................ ....................... 31
5.2.3 Program statement sequences ................................................................................................ ......... 33
5.2.4 High Level Language (HLL) ................................................................................................ .............. 35
5.3 Mathematics ................................................................................................................................ ..... 41
5.3.1 Operators ................................................................................................................................ ......... 41
5.3.2 Features ................................................................................................................................ ........... 44
5.3.3 Tolerances................................................................................................................................ ........ 53
5.3.4 Key Characteristics ................................................................................................ .......................... 57
5.3.5 Datums ................................................................................................................................ ............. 57
5.3.6 Coordinate systems ................................................................................................ ......................... 57
5.3.7 Measurement uncertainty ................................................................................................ ................. 71
5.4 Equipment control ................................................................................................ ............................ 74
5.4.1 ZYZ Euler angles ................................................................................................ .............................. 74
5.4.2 Machine parameters ................................................................................................ ......................... 76
5.4.3 Rotary tables ................................................................................................................................ .... 80
5.4.4 Sensors and sensor-related ................................................................................................ ............. 81
5.4.5 Carriages ................................................................................................................................ .......... 84
5.4.6 Motion control ................................................................................................................................ .. 88
5.4.7 Measurement control................................................................................................ ........................ 90
5.4.8 Axis configuration ................................................................................................ ............................ 99
5.5 Characterization file ................................................................................................ ........................100
5.5.1 Usage ................................................................................................................................ ..............100
5.5.2 Characterization file format ................................................................................................ .............102
5.5.3 Syntax for CHFIL1...ENDCH1 section ................................................................ ..............................104
5.5.4 Example DMIS characterization file grammar ..................................................................................109

ISO 22093:2011(E)

© ISO 2011 – All rights reservediv 



6 Statement reference................................................................................................ ........................ 119
6.1 ACLRAT................................................................................................................................ .......... 120
6.2 ALGDEF................................................................................................................................ .......... 122
6.3 ASSIGN................................................................................................................................ ........... 123
6.4 BADTST ................................................................................................................................ .......... 124
6.5 BOUND ................................................................................................................................ ........... 125
6.6 CALIB ................................................................................................................................ ............. 126
6.7 CALL................................................................................................................................ ............... 128
6.8 CASE ................................................................................................................................ .............. 130
6.9 CLMPID................................................................................................................................ ........... 131
6.10 CLMPSN................................................................................................................................ .......... 132
6.11 CLOSE ................................................................................................................................ ............ 133
6.12 CMPNTGRP................................................................................................................................ ..... 134
6.13 CNFRMRUL................................................................................................................................ ..... 135
6.14 CONST ( input format 1 ) ................................................................................................ ................ 136
6.15 CONST ( input format 2 ) ................................................................................................ ................ 138
6.16 CONST ( input format 3 ) ................................................................................................ ................ 139
6.17 CONST ( input format 4 ) ................................................................................................ ................ 140
6.18 CONST ( input format 5 ) ................................................................................................ ................ 143
6.19 CONST ( input format 6 ) ................................................................................................ ................ 144
6.20 CONST ( input format 7 ) ................................................................................................ ................ 147
6.21 CONST ( input format 8 ) ................................................................................................ ................ 149
6.22 CONST ( input format 9 ) ................................................................................................ ................ 150
6.23 CONST ( input format 10 ) ................................................................................................ ............... 151
6.24 CONST ( input format 11 ) ................................................................................................ ............... 152
6.25 CONST ( input format 12 ) ................................................................................................ ............... 154
6.26 CONST ( input format 13 ) ................................................................................................ ............... 155
6.27 CONST ( input format 14 ) ................................................................................................ ............... 156
6.28 CONST ( input format 15 ) ................................................................................................ ............... 157
6.29 CRGDEF................................................................................................................................ .......... 158
6.30 CRMODE................................................................................................................................ ......... 159
6.31 CROSCL................................................................................................................................ .......... 160
6.32 CRSLCT ................................................................................................................................ .......... 161
6.33 CUTCOM................................................................................................................................ ......... 162
6.34 CZONE................................................................................................................................ ............ 163
6.35 CZSLCT ................................................................................................................................ .......... 164
6.36 DATDEF ................................................................................................................................ .......... 165
6.37 DATSET ................................................................................................................................ .......... 166
6.38 DATTRGDEF ................................................................................................................................ ... 168
6.39 DECL................................................................................................................................ ............... 169
6.40 DECPL ................................................................................................................................ ............ 171
6.41 DELETE ................................................................................................................................ .......... 172
6.42 DEVICE ................................................................................................................................ ........... 173
6.43 DFTCAS ................................................................................................................................ .......... 174
6.44 DISPLY................................................................................................................................ ............ 175
6.45 DMEHW................................................................................................................................ ........... 176
6.46 DMEID................................................................................................................................ ............. 177
6.47 DMESW................................................................................................................................ ........... 178
6.48 DMESWI................................................................................................................................ .......... 179
6.49 DMESWV................................................................................................................................ ......... 180
6.50 DMIS ................................................................................................................................ ............... 181
6.51 DMISMD ................................................................................................................................ .......... 182
6.52 DMISMN ................................................................................................................................ .......... 183
6.53 DO................................................................................................................................ ................... 184
6.54 ELSE................................................................................................................................ ............... 185
6.55 ENDAT ................................................................................................................................ ............ 186
6.56 ENDCAS................................................................................................................................ .......... 187
6.57 ENDDO................................................................................................................................ ............ 188
6.58 ENDFIL................................................................................................................................ ............ 189
6.59 ENDGO ................................................................................................................................ ........... 190

ISO 22093:2011(E)

© ISO 2011 – All rights reserved v



6.60 ENDIF ................................................................................................................................ ..............191
6.61 ENDMAC................................................................................................................................ ..........192
6.62 ENDMES ................................................................................................................................ ..........193
6.63 ENDSEL................................................................................................................................ ...........194
6.64 ENDSIMREQT ................................................................................................................................ ..195
6.65 ENDXTN................................................................................................................................ ...........196
6.66 EQUATE ................................................................................................................................ ..........197
6.67 ERROR ................................................................................................................................ ............198
6.68 EVAL ................................................................................................................................ ...............199
6.69 EXTENS ................................................................................................................................ ...........201
6.70 EXTFIL................................................................................................................................ .............202
6.71 FEAT/ARC ( input format 1 ) ................................................................................................ ...........203
6.72 FEAT/ARC ( input format 2 ) ................................................................................................ ...........205
6.73 FEAT/CIRCLE ................................................................................................................................ ..207
6.74 FEAT/COMPOUND ................................................................................................ ...........................209
6.75 FEAT/CONE ................................................................................................................................ .....211
6.76 FEAT/CONRADSEGMNT ................................................................................................ ..................213
6.77 FEAT/CPARLN ................................................................................................................................ .215
6.78 FEAT/CYLNDR ................................................................................................................................ .217
6.79 FEAT/CYLRADSEGMNT................................................................................................ ...................219
6.80 FEAT/EDGEPT ................................................................................................................................ .221
6.81 FEAT/ELLIPS ................................................................................................................................ ...223
6.82 FEAT/ELONGCYL ................................................................................................ ............................225
6.83 FEAT/GCURVE ................................................................................................................................ 227
6.84 FEAT/GEOM................................................................................................................................ .....229
6.85 FEAT/GSURF ................................................................................................................................ ...230
6.86 FEAT/LINE ................................................................................................................................ .......232
6.87 FEAT/OBJECT ................................................................................................................................ .234
6.88 FEAT/PARPLN ................................................................................................................................ .236
6.89 FEAT/PATERN ................................................................................................................................ .238
6.90 FEAT/PLANE ................................................................................................................................ ...240
6.91 FEAT/POINT................................................................................................................................ .....242
6.92 FEAT/RCTNGL ................................................................................................................................ .244
6.93 FEAT/REVSURF ............................................................................................................................... 246
6.94 FEAT/SPHERE ................................................................................................................................ .248
6.95 FEAT/SPHRADSEGMNT ................................................................................................ ..................250
6.96 FEAT/SYMPLN ................................................................................................................................ .252
6.97 FEAT/TORRADSEGMNT ................................................................................................ ..................254
6.98 FEAT/TORUS ................................................................................................................................ ...256
6.99 FEDRAT................................................................................................................................ ...........258
6.100 FILDEF................................................................................................................................ .............260
6.101 FILNAM................................................................................................................................ ............261
6.102 FINPOS................................................................................................................................ ............262
6.103 FIXTID................................................................................................................................ ..............263
6.104 FIXTSN................................................................................................................................ .............264
6.105 FLY ................................................................................................................................ ..................265
6.106 FROM................................................................................................................................ ...............266
6.107 GEOALG................................................................................................................................ ..........267
6.108 GEOM ................................................................................................................................ ..............271
6.109 GOHOME ................................................................................................................................ .........272
6.110 GOTARG................................................................................................................................ ..........273
6.111 GOTO................................................................................................................................ ...............274
6.112 GROUP ................................................................................................................................ ............277
6.113 IF ................................................................................................................................ .....................278
6.114 INCLUD................................................................................................................................ ............279
6.115 Intrinsic functions ................................................................................................ ...........................280
6.116 ITERAT ................................................................................................................................ ............287
6.117 JUMPTO ................................................................................................................................ ..........289
6.118 KEYCHAR................................................................................................................................ ........290
6.119 LITDEF ( input format 1 )................................................................................................ .................291

ISO 22093:2011(E)

© ISO 2011 – All rights reservedvi 



6.120 LITDEF ( input format 2 ) ................................................................................................ ................ 292
6.121 LOCATE................................................................................................................................ .......... 293
6.122 LOTID................................................................................................................................ .............. 295
6.123 MACRO ................................................................................................................................ ........... 296
6.124 MATDEF................................................................................................................................ .......... 297
6.125 MEAS................................................................................................................................ .............. 299
6.126 MFGDEV ................................................................................................................................ ......... 302
6.127 MODE................................................................................................................................ .............. 303
6.128 OBTAIN................................................................................................................................ ........... 304
6.129 OPEN ................................................................................................................................ .............. 305
6.130 OPERID................................................................................................................................ ........... 307
6.131 OUTPUT................................................................................................................................ .......... 308
6.132 PAMEAS ................................................................................................................................ ......... 311
6.133 PARTID ................................................................................................................................ ........... 313
6.134 PARTRV................................................................................................................................ .......... 314
6.135 PARTSN................................................................................................................................ .......... 315
6.136 PATH................................................................................................................................ ............... 316
6.137 PLANID ................................................................................................................................ ........... 320
6.138 POP................................................................................................................................ ................. 321
6.139 PRCOMP................................................................................................................................ ......... 322
6.140 PREVOP................................................................................................................................ .......... 323
6.141 PROCID................................................................................................................................ ........... 324
6.142 PROMPT ................................................................................................................................ ......... 325
6.143 PSTHRU................................................................................................................................ .......... 328
6.144 PTBUFF ................................................................................................................................ .......... 329
6.145 PTMEAS................................................................................................................................ .......... 330
6.146 PUSH ................................................................................................................................ .............. 332
6.147 QISDEF ................................................................................................................................ ........... 333
6.148 RAPID ................................................................................................................................ ............. 334
6.149 READ ................................................................................................................................ .............. 335
6.150 RECALL ................................................................................................................................ .......... 336
6.151 REFMNT................................................................................................................................ .......... 337
6.152 REPORT................................................................................................................................ .......... 338
6.153 RESUME ................................................................................................................................ ......... 340
6.154 RMEAS ( input format 1 ) ................................................................................................ ............... 341
6.155 RMEAS ( input format 2 ) ................................................................................................ ............... 343
6.156 RMEAS ( input format 3 ) ................................................................................................ ............... 345
6.157 RMEAS ( input format 4 ) ................................................................................................ ............... 347
6.158 RMEAS ( input format 5 ) ................................................................................................ ............... 349
6.159 RMEAS ( input format 6 ) ................................................................................................ ............... 351
6.160 RMEAS ( input format 7 ) ................................................................................................ ............... 353
6.161 ROTAB................................................................................................................................ ............ 355
6.162 ROTATE................................................................................................................................ .......... 357
6.163 ROTDEF................................................................................................................................ .......... 359
6.164 ROTSET ................................................................................................................................ .......... 360
6.165 SAVE................................................................................................................................ ............... 361
6.166 SCNMOD................................................................................................................................ ......... 362
6.167 SCNSET ................................................................................................................................ .......... 363
6.168 SELECT ................................................................................................................................ .......... 366
6.169 SENSOR................................................................................................................................ .......... 368
6.170 SIMREQT ................................................................................................................................ ........ 371
6.171 SNSDEF ( input format 1 ) ................................................................................................ .............. 372
6.172 SNSDEF ( input format 2 ) ................................................................................................ .............. 375
6.173 SNSDEF ( input format 3 ) ................................................................................................ .............. 377
6.174 SNSDEF ( input format 4 ) ................................................................................................ .............. 379
6.175 SNSDEF ( input format 5 ) ................................................................................................ .............. 381
6.176 SNSDEF ( input format 6 )................................................................................................ .............. 383
6.177 SNSET................................................................................................................................ ............. 385
6.178 SNSGRP................................................................................................................................ .......... 388
6.179 SNSLCT ................................................................................................................................ .......... 389

ISO 22093:2011(E)

© ISO 2011 – All rights reserved vii

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



6.180 SNSMNT ................................................................................................................................ ..........392
6.181 TECOMP ................................................................................................................................ ..........393
6.182 TEXT................................................................................................................................ ................394
6.183 THLDEF ................................................................................................................................ ...........395
6.184 TOL/ANGL ................................................................................................................................ .......396
6.185 TOL/ANGLB................................................................................................................................ .....397
6.186 TOL/ANGLR................................................................................................................................ .....399
6.187 TOL/ANGLWRT................................................................................................................................ 401
6.188 TOL/CIRLTY................................................................................................................................ .....403
6.189 TOL/COMPOS ................................................................................................................................ ..404
6.190 TOL/CONCEN ................................................................................................................................ ..406
6.191 TOL/CORTOL................................................................................................................................ ...408
6.192 TOL/CPROFL ................................................................................................................................ ...410
6.193 TOL/CPROFS ................................................................................................................................ ...412
6.194 TOL/CRNOUT................................................................................................................................ ...414
6.195 TOL/CYLCTY ................................................................................................................................ ...416
6.196 TOL/DIAM ................................................................................................................................ ........417
6.197 TOL/DISTB................................................................................................................................ .......419
6.198 TOL/DISTWRT................................................................................................................................ ..421
6.199 TOL/FLAT ................................................................................................................................ ........423
6.200 TOL/GTOL................................................................................................................................ ........425
6.201 TOL/PARLEL ................................................................................................................................ ...429
6.202 TOL/PERP................................................................................................................................ ........431
6.203 TOL/POS................................................................................................................................ ..........433
6.204 TOL/PROFL ................................................................................................................................ .....435
6.205 TOL/PROFP ................................................................................................................................ .....437
6.206 TOL/PROFS ................................................................................................................................ .....439
6.207 TOL/RAD................................................................................................................................ ..........441
6.208 TOL/STRGHT ................................................................................................................................ ...443
6.209 TOL/SYM................................................................................................................................ ..........445
6.210 TOL/TRNOUT ................................................................................................................................ ...447
6.211 TOL/USETOL ................................................................................................................................ ...449
6.212 TOL/WIDTH................................................................................................................................ ......451
6.213 TOOLDF................................................................................................................................ ...........453
6.214 TRANS................................................................................................................................ .............454
6.215 UNCERTALG ................................................................................................................................ ...456
6.216 UNCERTSET ................................................................................................................................ ....457
6.217 UNITS ................................................................................................................................ ..............458
6.218 VALUE ................................................................................................................................ .............459
6.219 VFORM ................................................................................................................................ ............469
6.220 WINDEF ( input format 1 ) ................................................................................................ ...............470
6.221 WINDEF ( input format 2 ) ................................................................................................ ...............471
6.222 WKPLAN................................................................................................................................ ..........472
6.223 WRIST................................................................................................................................ ..............473
6.224 WRITE................................................................................................................................ ..............475
6.225 XTERN ................................................................................................................................ .............476
6.226 XTRACT................................................................................................................................ ...........477

Annex A (informative) DMIS example code segments ..................................................................................479
A.1 @ character, and use with a label................................................................................................. ...479
A.2 ASSIGN................................................................................................................................ ............479
A.3 BADTST................................................................................................................................ ...........479
A.4 CALL ................................................................................................................................ ...............480
A.4.1 Example 1 of CALL ................................................................................................ ..........................480
A.4.2 Example 2 of CALL ................................................................................................ ..........................481
A.5 CLOSE................................................................................................................................ .............481
A.6 CONST ( input format 8 )................................................................................................ .................482
A.7 CONST ( input format 9 ) and CONST ( input format 10 ) ...............................................................482
A.8 CRMODE................................................................................................................................ ..........484
A.8.1 CRMODE/SEQNTL ................................................................................................ ...........................484

ISO 22093:2011(E)

© ISO 2011 – All rights reservedviii 



A.8.2 CRMODE/SIMUL................................................................................................ .............................. 484
A.8.3 CRMODE/SYNC............................................................................................................................... 485
A.9 CZSLCT ................................................................................................................................ .......... 485
A.10 DEVICE ................................................................................................................................ ........... 487
A.11 DMISMN ................................................................................................................................ .......... 487
A.12 DO................................................................................................................................ ................... 487
A.13 EQUATE................................................................................................................................ .......... 488
A.14 EVAL................................................................................................................................ ............... 488
A.15 FEAT/GEOM................................................................................................................................ .... 489
A.16 FEAT/GSURF ................................................................................................................................ .. 489
A.17 GEOM ................................................................................................................................ ............. 489
A.18 GOTARG................................................................................................................................ ......... 490
A.19 IF and JUMPTO............................................................................................................................... 490
A.19.1 Example 1 ................................................................................................................................ ....... 490
A.19.2 Example 2 ................................................................................................................................ ....... 491
A.20 ITERAT................................................................................................................................ ............ 491
A.21 KEYCHAR ................................................................................................................................ ....... 492
A.22 Macro definition ................................................................................................ .............................. 496
A.22.1 An example of a macro definition without an argument list:........................................................... 496
A.22.2 An example of a macro definition and a CAll statement follows:.................................................... 496
A.23 OBTAIN................................................................................................................................ ........... 496
A.24 OPEN ................................................................................................................................ .............. 496
A.25 PROMPT, examples of numeric and alphanumeric input............................................................... 497
A.25.1 Example 1 numeric input ................................................................................................ ............... 497
A.25.2 Example 2 alphanumeric input ................................................................................................ ....... 497
A.25.3 Example 3 multiple input and playing a .wav file ................................................................ ............ 497
A.26 QISDEF ................................................................................................................................ ........... 498
A.27 READ examples of delimited and formatted ................................................................ .................. 498
A.27.1 An example of the READ statement for a delimited file .................................................................. 498
A.27.2 An example of the READ statement for a formatted file.................................................................. 498
A.28 ROTDEF rotary table definition ................................................................................................ ....... 498
A.29 SELECT...CASE...ENDCAS.. .DFTCAS...ENDCAS...ENDSEL block example ................................ .... 500
A.30 Sensor, wrist, component group, and build examples................................................................ .... 501
A.30.1 Example wrist, component, and sensor definition................................................................ .......... 501
A.30.2 Example component definitions ................................................................................................ ..... 502
A.30.3 Example component, group, and probe definitions................................................................ ........ 504
A.30.4 Example component definition and calibration statements............................................................ 505
A.30.5 Example complex wrist and component definitions ................................................................ ....... 506
A.30.6 Example tool definition statements ................................................................................................ 509
A.30.7 Example sensor calibration statements................................................................ .......................... 510
A.31 SNSDEF ( input format 2 ) ................................................................................................ .............. 510
A.32 STR()................................................................................................................................ ............... 510
A.33 TEXT ................................................................................................................................ ............... 511
A.34 TOL/GTOL................................................................................................................................ ....... 511
A.34.1 Example 1, just GO/NOGO info desired: ................................................................ ......................... 511
A.34.2 Example 2, GO/NOGO and percentage of good points data desired:.............................................. 512
A.34.3 Example 3, GO/NOGO and interference point/s info desired: ......................................................... 512
A.35 VALUE ................................................................................................................................ ............ 512
A.36 Vector variable values ................................................................................................ .................... 512
A.37 WRITE................................................................................................................................ ............. 512
A.38 XTRACT ................................................................................................................................ .......... 514

Annex B (informative) Descriptive Figures ................................................................................................ .. 515

Fssj}� H (normative) Standard characterization file .................................................................................. 575

Annex D (informative) Characterization file extensions................................................................ ............... 681
D.1 Machine dependent parameters ................................................................................................ ...... 681
D.2 User defined options ................................................................................................ ...................... 682

Annex E (informative) Scanning reference ................................................................................................ .. 683
E.1 Introduction ................................................................................................................................ .... 683

ISO 22093:2011(E)

© ISO 2011 – All rights reserved ix



Annex F (informative) Tolerance application................................................................................................684
F.1 Application of TOL/ANGLB and TOL/ANGLWRT .............................................................................684
F.2 Application of TOL/DISTB and TOL/DISTWRT ................................................................ .................684
F.3 Tolerance application ................................................................................................ ......................685
F.3.1 Feature combinations for angle tolerances ................................................................ .....................686
F.3.2 Feature combinations for distance tolerances ................................................................ ................687
F.3.3 Tolerance application ................................................................................................ ......................688

Annex G (informative) Deleted statements ................................................................................................ ...691
G.1 Introduction ................................................................................................................................ .....691
G.1.1 Listing order ................................................................................................................................ ....691
G.2 DNSC Oak Ridge, Tenn. U.S.A. August 1998 ................................................................ ...................691
G.2.1 RADIUS................................................................................................................................ ............691
G.3 DNSC Auburn Hills, Mich. U.S.A. March 1999..................................................................................691
G.3.1 EXTFIL................................................................................................................................ .............691
G.4 DNSC Markham, Ont. Canada July 1999................................................................ ..........................691
G.4.1 SNSDEF ( input format 6 ) Defining an XRAY sensor................................................................ ......691
G.5 DNSC Orlando, Florida February 2003................................................................ .............................691
G.5.1 SCAN................................................................................................................................ ...............692
G.5.2 SCNPLN................................................................................................................................ ...........692
G.6 DNSC Brighton, Mich. U.S.A. October 2003................................................................ .....................692
G.6.1 PATERN................................................................................................................................ ...........692
G.7 DNSC Arlington, Texas U.S.A. April 2004 ................................................................ ........................692
G.7.1 CALL ................................................................................................................................ ...............692
G.8 DSC Troy, Michigan U.S.A. April 2009 ................................................................ .............................692
G.8.1 GECOMP................................................................................................................................ ..........692

Index of statements ................................................................................................................................ .....693

Index of figures................................................................................................................................ ............696

Index of tables ................................................................................................................................ .............701

Index of statements by type ................................................................................................ ........................702
Branching and looping statements ................................................................................................ ..............702
Carriage statements ................................................................................................................................ ....702
Datum statements ................................................................................................................................ .......702
Feature statements ................................................................................................................................ ......703
Feature construction statements................................................................................................ .................703
File and machine parameter statements................................................................................................ ......704
In process verification / quality information system statements .................................................................704
Input / output statements................................................................................................ .............................705
Macro statements ................................................................................................................................ ........705
Measurement statements ................................................................................................ ............................705
Miscellaneous statements ................................................................................................ ...........................706
Motion statements ................................................................................................................................ .......706
Program flow statements................................................................................................ .............................706
Rotary table statements............................................................................................................................... 706
Sensor statements................................................................................................................................ .......707
Scanning statements ................................................................................................................................ ...707
Tolerance statements ................................................................................................................................ ..707
Variable statements ................................................................................................................................ .....708

ISO 22093:2011(E)

© ISO 2011 – All rights reservedx 



ISO 22093:2011(E) 

© ISO 2011 – All rights reserved  xi
 

Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has the right to be represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO 22093 was prepared by the American National Standards Institute (ANSI) (as DMIS 5.2) and was 
adopted, under a special “fast track procedure”, by Technical Committee ISO/TC 184, Automation systems 
and integration, Subcommittee SC 1, Physical device control. 

This second edition cancels and replaces the first edition (ISO 22093:2003), which has been technically 
revised. 

 The significant changes are listed below: 

Annex G: New annex to list deleted statements. Because of the confusion and ambiguity created if a 
new statement is created to replace or enhance an existing statement, this annex was 
added. 

FEAT/LINE: Changed the definitions for the endpoints of the line to explicitly state that the first point is 
the starting point and the second point is the ending point. 

Intrinsic functions:  Changed CONCAT(str,str var_2) to CONCAT(str var_2). 

 Changed MN(x,x var_4) to MN(x var_4) 

 Changed MX(x,x var_4) (to MX(x var_4) 

FEAT/OBJECT: removed ambiguity with input & output values. 

DATDEF: the syntax did not allow for a single datum target, though this is explicitly allowed by Note 3 
text. 

Clause 5.3.1: added normative text for vector operators. 

CONST (input format 6): added Ellipse to the var_1 options. 

Clause 5.1.6 Removed the 80 character line length limitation and changed it to a max line length of 65,536 
characters and the line is terminated with a carriage return(CR) and line feed(LF). 

IF: Modified the var_x options. 

TOL/ANGLWRT: Modified the var_1 options. 
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SCNSET: Added the minor word DEFLECTION with a deflection value. 

VALUE: Added the minor word DEFLECTION to the var_1 option. 

CONST (input format 15): Removed search_radius from a var_3 option. 

CALIB: Added the ability to recalibrated sensors. 

CRGDEF: Added the ability to define a carriage without volume parameters. 

FROM: Added DME, RAM and SCALE options. 

ROTAB: Added the ability to position a rotary table relative to a feature direction. 

Annex C: The EBNF has been updated to reflect all changes to DMIS. Additionally several 
typographical errors have been corrected. 

GECOMP: The GECOMP statement has been added to Annex G and removed from DMIS. 

KEYCHAR: New major word which defines a key characteristic that associates nominal feature(s) and 
nominal tolerance(s) with an optional key characteristic criticality designation and assigns a 
unique label to it. 
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1 Scope

This International Standard defines a neutral language for communication between information systems and
Dimensional Measurement Equipment (DME) called the Dimensional Measuring Interface Standard (DMIS). 
DMIS is an execution language for measurement part programs and provides an exchange format for 
metrology data such as features, tolerances, and measurement results.

DMIS conveys the product and equipment definitions along with the process and reporting information necessary to
perform dimensional measurements that employ coordinate metrology. DMIS contains product definitions for
nominal features, feature constructions, dimensional and geometric tolerances, functional datums, and part
coordinate systems. It also communicates equipment definitions for various measurement sensors, measurement
resources, and machine parameters. DMIS instructs the DME's motions and measurements for product
acceptance or verification and for manufacturing process validation and control. Furthermore, DMIS guides the
analysis of coordinate data to report and tag measurement results that ascertain product/process quality.

Finally, to aid in its implementation, application functional subsets of DMIS have been defined that ensure
successful interoperability and to validate DMIS conformance. Also, DMIS addresses the associativity of DMIS
product definitions with CAD information.

While primarily designed for communication between automated equipment, DMIS is designed to be both human-
readable and human-writable, allowing inspection programs to be written and inspection results to be analyzed
without the use of computer aids. With the enhancement of the High Level Language extensions, DMIS can
function and be implemented as a complete DME language.

DMIS provides the vocabulary to pass inspection programs to dimensional measuring equipment and to pass
measurement and process data back to an analysis, collection, and/or archiving system. A piece of equipment
which interfaces to others, using the DMIS vocabulary, may do so directly or it may have a pre-processor to convert
its own native data formats into the DMIS format and/or a postprocessor to convert the DMIS format into its own
data structure.

An environment making use of the DMIS input and output formats as a data exchange standard is depicted in
(Figure 1 — DMIS environment) . As illustrated, an inspection program can be created by many different
approaches. Inspection program creation can be assisted by CAD systems, non -graphical systems, automated
systems, or constructed manually. A programming system may require a pre-processor which converts the
program into DMIS format. A DMIS inspection program can then be executed on dissimilar dimensional measuring
equipments. In ( Figure 1 — DMIS environment), DME I has a DMIS pre -processor and post-processor which
converts the DMIS data into its own unique data format. DME IV is utilizing DMIS as its native format and therefore
no pre-processors or post-processors are required. Also, a host computer is being used to control DME II and
DME III. The host has a post-processor which decodes the DMIS program and drives the two DMEs, either
through DMIS formats, or through some user-defined data exchange format.

Resultant data may be passed back in DMIS format through various scenarios. For example, this data could be
passed directly as DMIS or via a post-processor. Resultant data is typically passed to an analysis system and/or a
storage system such as a Quality Information System (QIS).

The manual interface indicates that DMIS programs can be hand written, and results analyzed, without the use of
computer aids. In addition, many other uses of the DMIS data exchange format could be applied.

© ISO 2011 – All rights reserved 1
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The implementation of DMIS is dependent on individual users. DMIS simply defines a neutral data exchange
format that can be transmitted via ASCII or UTF8 files from one DMIS supporting system to another. The method
for the transmission, storage, and management of these files is user-dependent.
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Figure 1 — DMIS environment

2 Conformance

The primary purpose of DMIS is to allow organizations to exchange and store measurement data among different
dimensional measurement devices and computer applications both within their organizations, as well as with other
organizations. DMIS is widely used and available for a broad range of measurement systems and applications.
However, a DMIS file that is created by one DMIS product may not be fully or correctly interpreted by another DMIS
product. Successful DMIS interchange can only be achieved if DMIS applications faithfully implement 1) the DMIS
specification and 2) the appropriate formally recognized DMIS application profiles coupled with any addenda.
DMIS is a large and complex standard. Vendors do not need to implement the entire standard. They implement
functional characterized subsets. A characterized subset involves an application profile at a specific conformance
level along with zero or many associated addenda at their specified conformance level.

The primary benefit of any DMIS profile is the ability to insure interoperability through the use of validation tools
against DMIS instances and certification services for applications. Once an application has been certified through
a testing service, behaviour of that application is predictable under the constraints of the profile.

ISO 22093:2011(E)
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2.1 DMIS conformance testing

DMIS conformance testing is a way of determining if a DMIS compliant product corr ectly implements the DMIS
specification with its associated application profile.

Strictly speaking, this DMIS specification is solely an exchange file format. However, the term "DMIS" is often used
to include a generator (a program which produces the DMIS), an interpreter (a program which reads the DMIS), as
well as the metafiles (the actual DMIS input and output files). Together, the generator, metafiles, and interpreter
form a total DMIS system.

Conformance of DMIS is defined in terms of conformance to a particular application profile of DMIS. Thus, the
DMIS specification in conjunction with an application profile is necessary in order to test conformance of a total
DMIS system.

Testing DMIS for conformance entails one or many of the following:

a) verifying that the metafiles are syntactically correct,

b) verifying that a generator produces conforming metafiles which accurately and correctly represent the intended
results,

c) verifying that an interpreter can correctly and completely read the metafile and pr oduce the intended results,
and

d) verifying that the DMIS characterization file is syntactically correct and that it accurately represents the
capabilities of the application.

An application profile conforms to DMIS if it adheres to all syntactic requirements defined in this standard.

Application software conforms syntactically to DMIS if it interprets all conforming DMIS application profiles.

Application software conforms semantically to DMIS if it interprets all metafiles that conform to DMIS applicatio n
profiles according to all required semantics prescribed by this standard.

2.2 Conformance testing services

Conformance testing services will be recognized by the DS C t o utilize test suites for validation of DMIS
characterization files and to test implementations for conformance to one or many DMIS application profiles.

2.3 CHFile

A vendor's DMIS characterization file represents its compliance to the DMIS specification. Conformance testing
will validate that the characterization file is syntactically correct and that it accurately represents the capabilities of
the intended generator or interpreter.

2.4 Completestandardconformance

DMIS is a large and complex standard. Vendors do not need to implement the entire standard. However it is
possible that a DMIS applicat ion may conform to the entire standard.

2.5 Application profiles

Currently, there are two application profiles that have been defined along with their two character identifier,
Prismatic (PM) and Thin Walled (TW), to each of the three levels, as well as seve n (7) addenda that expand the
levels of conformance. The addenda along with their two character identifier are: Rotary Tables (RT), Multi
Carriage(MC), Contact Scanning (CS), In-Process Verification (IP), Quality Information Systems (QI), Measurement
Uncertainty (MU), and Soft Gaging (SG).
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2.6 Conformance levels

Each application profile or addendum will define three levels of conformance.

Æ Level 1 – is essential (required) to meeting the profile's goals

Æ Level 2 – is important to meeting the profile's goals

Æ Level 3 – is beneficial to meeting the profile's goals.

2.7 ProgramConformance Designation

Each DMIS program or DMIS module shall designate its conformance classes via a collection of one or more pairs
of application profile / addenda with conformance level. An example of a DMIS program conformance designation
within a DMISMN statement is:

IRNXRS1� IRNX� Uwtlwfr� Nsyjwtujwfgnqny~� 1: 371UR171WY161RH16�

2.8 Conformance claim

Upon positive notification from a recognized DMIS conformance certification service, a DMIS application may make
a conformance claim.

An example of a conformance claim is:

MyProduct version x.y from DMISVendor conforms to DMIS Prismatic Profile, Level 2 with Rotary Table, Level 1.

3 Normative references

The following normative documents contain provisions that, through reference in this text, constitute provisions of
this international standard. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this international standard are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid international standards.

American Standard Code for Information Interchange (ASCII)

All DMIS vocabulary consists of characters from the ASCII 255-character set.

ANSI/ASME B89.4.1-1997

All terminology that refers to Coordinate Measuring Machines is used in accordance with this standard.

ANSI/CAM-I 101 1990

There are references to prior versions of DMIS in this document to provide for backward compatibility with the
language.

ANSI Y14.26M-1987

Development of DMIS has been monitored by the community which has developed and maintained the Initial
Graphics Exchange Specification (IGES).

APT: ANSI X3.37-1987

ISO 22093:2011(E)
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DMIS is similar in syntax to the syntax of the numerical control programming language APT (Automatically
Programmed Tools). Some of the words in DMIS are taken from the APT vocabulary. It should be noted,
however, that some words in DMIS, which are identical to words in APT, may have different meanings or a
different syntax. The APT vocabulary should not be used as a reference when interpreting the meaning of
DMIS vocabulary words.

ASME Y14.5M - 1994

All ASME Y14.5M - 1994 geometric dimensions and tolerances are incorporated in DMIS.

Dimensional Mark-up Language Specification for the transfer of dimensional inspection results (DML).

http://www.dmisstandard.com/DML/

ISO 10303 TC184/SC4

The emerging Standard Exchange for Product Model Data (STEP) international standard defines the
computer-interpretable representation and unambiguous exchange of product information throughout the life of
a product. As this community progresses toward a complete product data definition exchange standard, DMIS
will evolve to maintain compatibility with their developments. DMIS has been designed with this compatibility
and growth path in mind.

ISO 11562:1996 Geometrical Product Specifications (GPS) – Surface texture: Profile method – Metrological
characteristics of phase correct filters.

ISO/IEC 14977:1996 (E) Information technology - Syntactic metalanguage - Extended BNF

4 Terms and definitions

The following terms and acronyms appear throughout this standard. When they are used, it is only within the
context of the limited definitions set forth in this section.

4.1
actuals
Referring to features or tolerances, the actuals are the results computed from measured or constructed features.
Actuals are determined by the measuring device and do not exist until a measurement or construction has
occurred.

4.2
Automatically Programmed Tools (APT)
A computer language for numerical controlled (NC) machines.

4.3
calibration sequence
A sequence of statements contained in a CALIB…ENDMES block. A calibration sequence may be either a rotary
table calibration sequence initiated with the CALIB/RTAB statement or a sensor calibration sequence initiated with
the CALIB/SENS statement.

4.4
carriage
The moving component of a machine that carries the ram.

4.5
characterization file
A file created by a vendor that lists the DMIS statements and functions it supports.

ISO 22093:2011(E)
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4.6
Computer Aided Design (CAD) system
A computerized system for design and analysis. With respect to this standard, CAD systems are used to develop
inspection part programs and to analyze inspection results.

4.7
Coordinate Measuring Machine (CMM)
A computerized inspection device for gathering discrete point data and analyzing dimensions and tolerances. Data
is usually acquired using a touch probe or scanning probe as a sensor.

4.8
Dimensional Measuring Equipment (DME)
A class of equipment used to inspect parts and evaluate dimensions and tolerances. DME s include, but are not
limited to, coordinate measuring machines, video inspection equipment, optical comparators, robotic measuring
devices, theodolites, photogrammetry, and laser-based measuring devices.

4.9
Dimensional Measuring Interface Standard (DMIS)
This is the name given to this standard. Reference is often made to DMIS vocabulary, DMIS inspection programs,
DMIS files, and so forth. These are data files which conform to the formats and structure set forth in this standard.

4.10
DMIS National Standards Committee (DNSC)
The DMIS National Standards Committee (D NSC) was the committee formed in 1990 and accorded responsibility
for the maintenance and support of DMIS until June of 2005 at which time the committee name changed to the
DMIS Standards Committee (DSC). The DNSC was an accredited standards committee operating under ANSI-
approved DMSC procedures as the accredited organization.

4.11
DMIS Standards Committee (DSC)
The DMIS Standards Committee (DSC) is the committee accorded responsibility for the maintenance and support
of DMIS. The DSC is an accredited standards committee operating under ANSI -approved DMSC procedures as
the accredited organization.

4.12
Dimensional Mark-up Language (DML)
The Dimensional Mark-up Language Specification is a neutral, non-proprietary, open format developed by the
Automotive Industry Action Group (AIAG) that provides interoperability between the CMM, Coordinate Measuring
Machines. The language is in a XML Schema Format.

4.13
DML Common Space
The coordinate system to which all features and transformations are referenced within DML.

4.14
Extended Backus-Naur Form (EBNF)
A syntactic metalanguage which is a notation for defining the syntax of a language by use of a number of rules.
Each rule names part of the language (called a non-terminal symbol of the language) and then defines its possible
forms.

4.15
feature
A feature is a point or group of points, which are identified and referred to as a feature. Usually, features are
geometric elements of a part such as points, lines, planes, and circles.

ISO 22093:2011(E)
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4.16
filename
The term filename is used to indicate a computer readable file. A 'filename' can be a filename and extension or it
can contain a full path specification.

4.17
geometric compensation
Software specific to the DME which provides for increased accuracy by mapping the DME volume.

4.18
High Level Language (HLL)
A collection of statements providing advanced capabilities that are identified in clause 5.2.4.

4.19
Initial Graphics Exchange Specification (IGES)
A specification for the exchange of CAD data.

4.20
inner
Signifies that probing occurs from inside, and material lies exterior to, the envelope of the defining feature.

4.21
In Process Verification (IPV)
A computerized system linking inspection and process verification to the manufacturing process.

4.22
input files
Unless otherwise noted, input files (and input programs) are inspection programs input to the dimensional
measuring equipment.

4.23
label
A label is that part of a DMIS statement which fully identifies a feature, tolerance, coordinate system, sensor, output
data format, datum, mating, macro routine, text string, or program line, etc. A label consists of a label type followed
by a label name enclosed in parentheses except in the case of a label identifying a program line which contains
only a label name enclosed in parentheses with no label type.

4.24
label type
The label type is that portion of a DMIS label which specifies the type of a DMIS entity which can be a nominal or
actual feature, nominal or actual tolerance, nominal or actual coordinate system, a nominal or actual sensor, an
output data format, a datum, a mating, etc., or one of several text string types including a clamp id, clamp serial
number, a dimensional measuring device id, a DME software id, etc.

4.25
label name
The label name is that portion of a DMIS label enclosed in parentheses which identifies an individual DMIS entity
out of all DMIS entities of the same label type.

4.26
line reducible feature
A line reducible feature is a feature that can be reduced to a geometric line. Line reducible features are given in
(Table 8 — Reducible features).

ISO 22093:2011(E)
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4.27
measurement sequence
A sequence of statements contained in either a MEAS…ENDMES block or an RMEAS…ENDMES block.

4.28
multiple carriage
A DME having two or more carriages.

4.29
nominal
Referring to a feature or tolerance, this is the "as-designed" value defined in the product definition of the part. The
nominal is known prior to measurement and is the value to which the actuals are compared for computing out-of-
tolerance conditions.

4.30
orientation
The angular relationship to a coordinate system of an entity that can be a nominal or actual feature, nominal or
actual sensor, or nominal or actual coordinate system.

4.31
orientational deviation
(RMEAS): The angular difference between the nominal and actual vectors of the measurement plane and the
feature.

4.32
outer
Signifies that probing occurs from outside, and material lies interior to, the envelope of the defining feature.

4.33
output files
Unless otherwise noted, output files are inspection results output from the dimensional measuring equipment.

4.34
part coordinate system (PCS)
A datum reference frame associated with the part to be measured.

4.35
plane reducible feature
A plane reducible feature is a feature that can be reduced to a geometric plane. Plane reducible features are given
in (Table 8 — Reducible features).

4.36
point reducible feature
A point reducible feature is a feature that can be reduced to a geometric point. Point reducible features are given
in (Table 8 — Reducible features).

4.37
positional deviation
(RMEAS): The scalar difference between the nominal and actual locations of the measurement plane and the
feature.

4.38
post-processor
A computer program which converts a file in DMIS format to a machine-specific format.

ISO 22093:2011(E)
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4.39
pre-processor
A computer program which converts a data file in a source machine specific format to a file in DMIS format.

4.40
Quality Information System (QIS)
A computerized system for the analysis and storage of inspection data.

4.41
ram
The moving component of a machine that carries the sensor.

4.42
receiving system
A CAD system, QIS, or other computerized system which receives a DMIS results file that is output from a DME.

4.43
rotary table system
The application of a rotary table(s) as an adjunct to a DME.

4.44
selective processing
An inspection process having the required conditional branching to alter the control of a program based on
inspection results or pre-set variables. This capability is provided for by incorporation of HLL extensions.

4.45
sensor
A device used on a DME to acquire measurement data. For a CMM, the sensor is typically a touch probe. For a
video inspection machine, the sensor is typically a camera. Other sensor types include infrared, lasers and non-
contact electrical capacitance.

4.46
Standard for the Exchange of Product Model Data (STEP)
A specification for the exchange of product model data.

4.47
statement
Any DMIS definition or command.

4.48
tolerance
A measure of acceptable deviation from nominal conditions. Geometric tolerances in DMIS are as defined in the
ASME Y14.5M-1994 Standard for Dimensioning and Tolerancing.

4.49
tool holder
A device that holds or stores sensors for automatic sensor changing.

4.50
vendor
Someone who provides hardware or software that interfaces to others through the DMIS vocabulary.

ISO 22093:2011(E)
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4.51
video inspection machine
A computerized inspection device which acquires data for analyzing dimensions and tolerances. The sensor is
typically a camera.

4.52
vision inspection machine
A computerized inspection device which acquires data for analyzing dimensions and tolerances. The sensor is
typically a camera or group of cameras.

4.53
work measuring zone
The measurement volume of a machine as specified by the supplier. More than one work-measuring zone can be
specified for a given machine. Parallel systems, for example, would have a work -measuring zone defined for each
carriage. The work measuring zone is also referred to as the working volume.

4.54
workpiece
An object or part to be inspected.

5 Language reference

5.1 Syntax and structure

The DMIS vocabulary is similar in syntax to the APT NC programming language, with major and minor words
separated by the slash character "/". Output data formats are similar in syntax to the input data formats.
Translators for the DMIS vocabulary can be simple single pass interpreters or complex multiple pass compilers,
depending on the implementation method which each individual vendor chooses.

There are two basic types of DMIS statements: process-oriented command statements and geometry-oriented
definition statements. Process command statements consist of motion statements, machine parameter statements,
and other statements which are unique to the inspection process itself. Definition statements, on the other hand,
are used to describe geometry, tolerances, coordinate systems, and other types of data, which may be included in
a CAD database. Typically, part models do not include all of the data needed in the DMIS interface, so
supplementary data must be added manually. The evolution of CAD systems, though, is in the direction of
complete part models, and DMIS has been designed to be compatible with this growth path.

The DMIS vocabulary consists of ASCII characters which are combined to form words, labels, parameters and
variables. These are then combined to form definition statements and command statements. These statements
are combined to form program blocks. Program blocks, along with more statements, are combined to form entire
DMIS programs.

5.1.1 Characters

In this specification, ASCII characters are represented by the corresponding decimal (not hexadecimal) numbers
from the ASCII character table.

When DMIS statements are interpreted, upper and lower case alpha characters are considered to be the same. All
of the following, for example, are interpreted as being the same by the DMIS system:

YJ]Y�
Yj}y�
yj}y�
yj]Y�

ISO 22093:2011(E)
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The only exception to this rule is that upper and lower case characters are significant in text strings passed with the
TEXT, FILNAM, and other statements where text is enclosed with apostrophes. Note also that datum labels can
only be upper case alphanumeric characters.

5.1.2 Numbers, words, label names, text strings, vectors, parameters, variables, and expressions

Characters are combined to form numbers, vocabulary words, labels, text strings, parameters, variables, and
expressions.

5.1.2.1 Literal numbers

Literal numbers in DMIS input and output files consist of an optional sign, followed by one or more digits, optionally
with a decimal point before the digits, between two digits, or after the last digit (+7.40, for example). Digits are the
characters 0 (ASCII 48) through 9 (ASCII 57). A sign is a plus sign (+, ASCII 43) or a minus sign (-, ASCII 45). A
decimal point is ASCII 46. Scientific notation (such as 3.7E02) is not allowed. All numbers are interpreted as
decimal numbers. Only base ten numbers are used in DMIS.

Literal numbers in DMIS can be positive or negative. When negative, the number is preceded by a minus sign
character '-'. Positive numbers are either preceded by a plus sign character '+', or by no sign.

A literal integer is a literal number that has no decimal point. A literal real number is a literal number that has a
decimal point. A literal integer may be used, however, wherever a real number is required in DMIS.

The literal real numbers +0.0 and -0.0 represent the same number as 0.0; similarly for the literal integers +0, -0,
and 0.

Every literal number is positive, negative, or zero. The literal numbers +0.0 and +0 are zero, not positive. The
literal numbers -0.0 and -0 are zero, not negative.

Numerical data for angles can be represented as degrees, minutes and seconds separated by the colon character
(:, ASCII 58), for example 4:03:47.00. Numerical data for times can be represented as hours, minutes and seconds
separated by the colon character, for example 4:03:47. These representations cannot be used literally with
mathematical operators or functions ( COS(3 * 4:03:47.00), for example, is not allowed). Angles and times
represented using a colon are not considered to be literal numbers. They are structured data with the usual rules
for what characters are allowed; for example, the number of minutes must consist of exactly two characters, the
first of which is a digit between 0 and 5, and the second of which is any digit.

5.1.2.2 Words

5.1.2.2.1 Major words

Major words consist of a minimum of two alphanumeric characters. A major word may either be a DMIS statement
in itself, or it may indicate a class of statements. When it indicates a class of statements, the major word is
modified by one or more minor words. Major words are listed in ( Table 1 — DMIS major words). Characterization
file major words are listed in (Table 2 — Characterization file major words).

Table 1 — DMIS major words

ACLRAT ENDSEL PREVOP

ALGDEF ENDSIMREQT PROCID

ASSIGN ENDXTN PROMPT

BADTST EQUATE PSTHRU

BOUND ERROR PTBUFF

CALIB EVAL PTMEAS

CALL EXTENS PUSH

ISO 22093:2011(E)
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CASE EXTFIL QISDEF

CLMPID FEAT RAPID

CLMPSN FEDRAT READ

CLOSE FILDEF RECALL

CMPNTGRP FILNAM REFMNT

CNFRMRUL FINPOS REPORT

CONST FIXTID RESUME

CRGDEF FIXTSN RMEAS

CRMODE FLY ROTAB

CROSCL FROM ROTATE

CRSLCT GEOALG ROTDEF

CUTCOM GEOM ROTSET

CZONE GOHOME SAVE

CZSLCT GOTARG SCNMOD

DATDEF GOTO SCNSET

DATSET GROUP SELECT

DATTRGDEF IF SENSOR

DECL INCLUD SIMREQT

DECPL ITERAT SNSDEF

DELETE JUMPTO SNSET

DEVICE KEYCHAR SNSGRP

DFTCAS LITDEF SNSLCT

DISPLY LOCATE SNSMNT

DMEHW LOTID TECOMP

DMEID MACRO TEXT

DMESW MATDEF THLDEF

DMESWI MEAS TOL

DMESWV MFGDEV TOOLDF

DMIS MODE TRANS

DMISMD OBTAIN UNCERTALG

DMISMN OPEN UNCERTSET

DO OPERID UNITS

ELSE OUTPUT VALUE

ENDAT PAMEAS VFORM

ENDCAS PARTID WINDEF

ENDDO PARTRV WKPLAN

ENDFIL PARTSN WRIST

ENDGO PATH WRITE

ENDIF PLANID XTERN

ENDMAC POP XTRACT
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ENDMES PRCOMP

Table 2 — Characterization file major words

CHFIL1 ENDCH1

CHFIL2 ENDCH2

CHFIL3 ENDCH3

CHFILE ENDCHF

5.1.2.2.2 Minor words

Minor words consist of a minimum of one alphanumeric character. Some minor words are preceded by a minus
sign character. A minor word is used to modify a major word or to describe certain parameters in the statement.
Minor words are listed in (Table 3 — DMIS minor words). Characterization file minor words are listed in (Table 4 —
Characterization file minor words).

Table 3 — DMIS minor words

-PRBRAD CYLCTY INTOF PART SNS

-XDIR CYLNDR INTOL PARTO SNSET

-YDIR CYLRADSEGMNT IP PATERN SNSLCT

-ZDIR CZSLCT IPM PAUSE SNSMNT

2D DATA IPMM PCENT SOUND

2RC DATTRG IPS PCS SPART

3D DEFALT IPSS PECK SPH

4POINT DEFLECTION JOINTCONFIG PERP SPHERE

ABOVE DELAY KEEP PERPTO SPHRADSEGMNT

ABSL DELETE LAMBDAC PICTURE SPLINE

ACEL DEPTH LASER PITCH START

ACLRAT DEV LE PIXBTN STAT

ACT DFTCAS LEFT PLANE STDDEV_LIMIT

ADJUST DIAM LEFTY PLOT STOP

ALGOR DIM LIMIT PM STOR

ALL DIRECT LINE POINT STRGHT

ALLAXESTOUCH DISK LINEAR POL STROBE

ALLSA DIST LIST POS SUPPORTED

ALPHA DISTANCE LMC POSACL SURF

AMT DISTB LN2LN POSVEL SURFACE

AND DME LOCAL PP SYM

ANGDEC DMIS LONG PRBRAD SYMPLN

ANGDMS DMISMD LOW PRCOMP SYNC

ANGL DMISMN LOWPASS PRINT SYS
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ANGLB DML LSTSQR PRNTCHAR TANGPL

ANGLE DOUBLE LT PROBE TANTO

ANGLR DRAG MACH PROFL TECOMP

ANGRAD EDGELN MAJOR PROFP TEMP

APPEND EDGEPT MAN PROFS TEMPC

APPRCH EDIT MATRIX PROG TEMPF

ARC ELIMINATE MAX PROJCT TEMPWC

ATTACH ELLIPS MAXINS PROJLI TEMPWF

AUTO ELONGCYL MC PROJPT TERM

AVG END MCS PT2LN TEXT

AVGDEV ENDCAS MESACL PT2PL THRU

AXDIR ENDDO MESVEL PT2PT TIME

AXIAL ENDSEL METER PTBUFF TITLE

BACK ENTITY MIDLI PTDATA TORRADSEGMNT

BADTST EQ MIDPL PTMEAS TORUS

BANDPASS ERR MIDPT QI TR

BELOW ERRMODE MIN QUERY TRIGER

BEZIER ERROR MINCIR RAD TRMATX

BF EXCEPT MINCON RADIAL TRNOUT

BND EXTERN MINMAX RADIUS TRUE

BOOL EXTREM MINOR RAWDAT TW

BOUND FALSE MM RCTNGL UNBND

BOX FDATA MMC REAL UNCERT

BSPLIN FEAT MMPS RECFILT UNITS

BUILD FEATUR MMPSS REPORT UNKNOWN

BUTTON FEDRAT MNTLEN REQUNCERT UNSUPPORTED

CART FEET MODE RES USERDF

CCW FILNAM MODEL RETRCT USETOL

CHAR FILTER MOVEPT RETRIEVE VEC

CHECK FINPOS MPM REVSURF VECBLD

CHORD FIRST MPMM RFS VECTOR

CIRCLE FIXED MU RIGHT VENDOR

CIRCULAR FLAT NAME RIGHTY VERSION

CIRLTY FLIP NE ROTACL VERTEX

CLRSRF FOCUSN NEXT ROTARY VIDEO

CM FOCUSY NODATA ROTNUL WAIT

CODE FORCE NOFLIP ROTORG WIDTH

COG FORM NOM ROTTOT WKPLAN

COMAND FX NOMINL ROTVEL XAXIS

COMM FZ NONCON ROUND XDIR
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COMMON GAUSS NONE RPM XORIG

COMP GCURVE NOROT RPMM XVEC

COMPOS GE NOT RPTSYC XYAXIS

COMPOUND GEOALG NOTOUCH RTAB XYDIR

CONCEN GLOBAL NOTRAN RULE XYPLAN

CONE GOTO NUMERIC RULEINTOL XYZAXI

CONRADSEGMNT GRID NURBS RULEOUTOL XYZDIR

CONT GROUP OBJECT RULEUNDET YAXIS

CONTIN GSURF OBLQ RULEUNSUP YDIR

CORTOL GT OFF RY YORIG

COUNT HEADCS OFFSET SCALEX YZAXIS

CPARLN HEADTOUCH ON SCALEY YZDIR

CPROFL HELICAL OPEN SCNACL YZPLAN

CPROFS HIGH OPER SCNMOD ZAXIS

CRAD HIGHPASS OPTIMAL SCNVEL ZDIR

CRITICAL HIST OR SEARCH ZORIG

CRMODE HUMID ORIENT SENS ZVEC

CRNOUT ILLEGALTOUCH OUTER SENSOR ZXAXIS

CROSCL INCH OUTFIL SEQNTL ZXDIR

CRSLCT INCR OUTOL SF ZXPLAN

CT INDEX OUTPUT SGAGE

CURENT INFRED OVERWR SHORT

CURVE INNER PARAM SIMUL

CW INPUT PARLEL SINGLE

CYCLE INTGR PARPLN SIZE

Table 4 — Characterization file minor words

CMM FORME

ENDSPT FORMF

FORMA FORMG

FORMB FULL

FORMC NONE

FORMD NS

5.1.2.3 DMIS reserved words

DMIS reserved words consist of DMIS major words defined in (Table 1 — DMIS major words), DMIS minor words
defined in (Table 3 — DMIS minor words) and intrinsic function names listed in (Table 6 — Intrinsic function words).
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5.1.2.4 Labels

Labels consist of two components, a one to three character label type (for example F, TA, DAT...), followed
immediately by a label name enclosed within parentheses. Labels are assigned in the inspection program to name
features, tolerances, coordinate systems, sensors, output data formats, datums, ma cro routines, text strings, and
program statements, etc; and each of these entities has a unique label type that is defined by DMIS.

All label names, except for datum and datum target labels, are from one to sixty-four (64) characters where the only
permissible characters are the ASCII printable characters (code 32 to 126) except for the following:

Code 34 Double quote -----------"
Code 36 Dollar sign ---------------$
Code 39 Apostrophe-quote-----'
Code 40 Left parenthesis -------(
Code 41 Right parenthesis -----)
Code 64 Commercial at----------@
Code 91 Left bracket--------------[
Code 93 Right bracket -----------]

Datum label names are from one to two upper-case alpha characters for single datums, and two to four upper -case
alpha characters with a ASCII code 45, dash-hypen-minus '-' in between for compound datums (for example AA-
ZZ). Datum target label names are from one to two upper-case alpha characters followed by a numeric (for
example A1, A2, BB3).

All label names are enclosed in parentheses. Leading spaces and trailing spaces within a label name are ignored.
For example, FA( Hole 1 ) is equivalent to FA(Hole 1). Label names (except for feature nominals) can be issued
only once and cannot be redefined in a particular program; and labels with the same label name (within
parentheses) but with a different label type are unique.

In addition to directly specifying label names, the indirect reference '@' operator is available. At most one level of
indirect reference may be used. With the indirect reference method, the '@' character precedes the name of a
CHAR variable that contains a label name that is valid for the label type. If the character variable was declared as
multi-dimensional, its name must be followed by an array index. The array index (base) begins at the number 1.
Refer to example A.1.

Jumptargets are a special type of label that have an implied label type and are used for example in ERROR,
JUMPTO or RESUME statements.

5.1.2.5 Text strings

Text strings are used extensively in DMIS. A text string is a grouping of UTF8 printable characters (code 32 to
126), that is enclosed with apostrophes. All UTF8 printable characters are allowed within a text string, but when an
apostrophe is required it must be preceded by an additional apostrophe, for a total of two apostrophes. Space,
UTF8 code 32, is considered as a printable character. An empty string is specified by using only two apostrophes
with no characters in between, that is ''. For example if an operator prompt requesting a Supplier's part number
were "Enter the Supplier's part number". An appropriate statement would be:

ufyuPrvfszMIt� � � q� � � JMSQMqsoudibsMmfgu1,Jsyjw� ymj� Xzuuqnjw,,x� ufwy� szrgjw,

In the word "Supplier''s" there are two apostrophes preceding the "s" this indicates that a single apostrophe is to be
contained in the literal string, and that the apostrophe is not the end of the text string. This must be two individual
apostrophe characters (HH) not a double quote character (C).

If a text string is very long, it may be divided into pieces and placed on two or more lines using the line continuation
character (a single dollar sign "$"). If the line continuation character is used to divide a text string, it must be the
last character other than spaces and tabs (before the carriage return and line feed) in the line to be continued. If a
text string is divided using '$', any spaces and tabs following the '$' at the end of the line are not part of the text
string. A single apostrophe must be the last character to designate the end of the text string. An appropriate
statement would be:

ISO 22093:2011(E)

© ISO 2011 – All rights reserved16

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



ufyuPrvfszMIt� � � q� � � JMSQMqsoudibsMmfgu1,Jsyjw� ymj� Xzuuqnjw,,x� ufwy� szrgjw� ktw� ymj� )
ufwyx� ymfy� |j� fwj� ltnsl� yt� rjfxzwj� ns� ymnx� lwtzu3� � It� sty� jsyjw� rtwj� ymfs� )�
f� xnslqj� ufwy� szrgjw3� � Fqq� ufwyx� rzxy� mf{j� ymj� xfrj� ufwy� szrgjw3,�

The literal string resulting from this TEXT/QUERY statement would be held in the text label (Sup_Part) as:

Enter the Supplier's part number for the parts that we are going to measure in this group. Do not enter more than a
single part number. All parts must have the same part number.

5.1.2.6 Parameters

Parameters that appear in DMIS statements are separated from each other and from minor words by commas.
The type of each parameter is either an integer number, a real number, a character string or a label. Parameter
types are defined in section 6, the Statement Reference section of this document.

A parameter's value can be set in a DMIS statement by an expression evaluating to the appropriate type. A
numeric expression evaluating to an integer number may be used to replace a real number parameter. A numeric
expression evaluating to a real number cannot be used to directly replace an integer number valued parameter.
The INT() intrinsic function can be used to create an integer valued expression from a real number.

Otherwise, substituting a parameter in a DMIS statement of the wrong type causes an error to be flagged by the
DME.

For example, the following statements will cause errors to occur because the wrong literal type is used:

LTYT4,6,1,7,1,8,�
nfbtPqpjouMgI� �� JMSOT
ufyuPpqfsMRSKV

Use of the wrong variable type as parameters will cause similar errors. If we have declared the following variables:

efdmPsfbmMswbm
efdmPjouhsMjwbm
efdmPdibsMYQMdwbm

Then the following statements will cause errors to occur:

nfbtPdjsdmfMgI� � � JMswbm
hpupPQMQMdwbm

However, the following statement is correct:

hpupPQMQMjwbm

5.1.2.7 Variables

All DMIS variables are declared before being used and include Boolean, character string, double, integer, long,
real, and vector data types. Variable names consist of alphanumeric and underscore characters. The first
character of a name must be a letter, and names may have up to sixteen(16) characters. Variable names must not
use DMIS reserved words (refer to clause 5.1.2.3 ) and are not case sensitive. Variables may be explicitly declared
as local, global, or common. All variables without an explicitly declared scope in the main program are global to the
entire program. Variables without an explicitly declared scope in a module or macro are local to that module or
macro. Multi-dimensional variable arrays may be declared. The variable array index (base) begins at the number
1. Further information about variables can be found throughout section 5.2.

A previously declared and assigned variable can be substituted for any parameter (that is, numeric value, Boolean
value, vector value, character string, or label name) of the proper data type in any DMIS statement. When such a
variable appears in a statement, any DMIS output text shall contain the value at the time of execution.

efdmPdibsMRQM� � � �� � �
� � � �� � � ^bttjhoPHdmbnqRSH
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djIdmbnqJ^dmnqjeP� � � �� � �

Variables declared with the DECL statement have no particular value until explicitly assigned a value.

5.1.2.7.1 Numeric types and storage limits

DMIS supports the following numeric variable types: DOUBLE, REAL, LONG and INTGR. DOUBLE and REAL are
floating point representations of real numbers and LONG and INTGR are representations of integer numbers.

DMIS places the following storage limits for these numeric types:

DOUBLE – a minimum of 8 bytes of storage

REAL – a minimum of 4 bytes of storage

LONG – a minimum of 4 bytes of storage giving a minimum range –2147483648 to 2147483647

INTGR – a minimum of 2 bytes of storage giving a minimum range –32768 to 32767

The actual number ranges for REAL and DOUBLE that the above storage requirements allow may be system
dependent. Because the numeric limits that these storage limits imply will represent numbers that are well beyond
anything encountered in normal metrology, DMIS does not specify specific numeric limits for the DOUBLE and
REAL storage types.

5.1.2.8 Expressions

A DMIS expression is formed from operators, operands and parentheses and can represent a simple data
reference or a computation. Operands include literal numbers and text strings, variables and intrinsic function calls.
The simplest expression consists of a single operand. More complex expressions consist of combinations of
operands and operators or combinations of operands, operators and parentheses.

Expressions are referred to by the type of their result. A numeric expression evaluates to a number and may use
the numeric operators described in section 5.3.1.1. A logical expression evaluates to a Boolean value (.TRUE. or
.FALSE.) and may use the relational and/or logical operators described in sections 5.3.1.2 and 5.3.1.3. A vector
expression evaluates to a vector and may use the vector operators described in clause 5.3.1.4.

A character expression evaluates to a character string and can only be a single operand: either a literal text string,
a character variable or a call to an intrinsic function returning a character string; there are no character operators in
DMIS.

An expression of the proper type can be substituted for any parameter in any DMIS statement. For example, a
numeric expression can be substituted for a numeric parameter in a DMIS statement, and a character expression
may replace any text string parameter in a DMIS statement.

The numeric type to which a numeric expression evaluates depends on the types of the operands in the
expression. If all the operands are of the same type, the result will be of that type. If operands of different types
are used then the type of the result will be determined by the highest ranking operand using the following ranking:
type DOUBLE has the highest ranking, followed by REAL, followed by LONG and then by INTGR with the lowest
ranking.

In a numeric expression containing sub-expressions enclosed by parentheses, the numeric type of each sub-
expression is determined by the operands within the parentheses.

EXAMPLE 1:

))�
))� Ymj� ktqqt|nsl� j}fruqj� ijrtsxywfyjx� f� htruqj}� j}uwjxxnts3�
))� Ymj� szrjwnh� y~uj� tk� ymj� in{nxnts� ns� ufwjsymjxjx� |nqq� gj� nsyjljw� j{js� ymtzlm�
))� f� wjfq� szrgjw� fuujfwx� tzyxnij� ymj� ufwjsymjxjx� ns� ymj� xfrj� j}uwjxxnts3�
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))�
UOQLISPTJ

In the above example of a complex expression the numeric type of the division in parentheses will be integer even
though a real number appears outside the parentheses in the same expression.

EXAMPLE 2:

))�
))� Ymj� ktqqt|nsl� j}fruqj� ijrtsxywfyjx� xzgxynyzynsl� f� hmfwfhyjw� j}uwjxxnts�
))� ktw� f� qnyjwfq� yj}y� xywnsl� ufwfrjyjw
))�
ufyuPpqfsMdpodbuIHYmj� hzwwjsy� ynrj� nx?� ,MtujnfIJJ

5.1.3 Variable assignments and use

DMIS provides for the assignment of previously declared variables. Variables may be obtained from a definition
parameter (for example, OBTAIN), set to a measurement result (for example, VALUE), or assigned a value (for
example, ASSIGN).

A previously declared and assigned variable can be substituted for any parameter (for example a numeric value, a
literal text string, or label name) of the proper data type in any DMIS statement. A character string (type CHAR)
variable can be substituted for any single quoted (apostrophe) string in the DMIS syntax.

EXAMPLE

))�
))� Ymj� ktqqt|nsl� j}fruqj� ijrtsxywfyjx� xzgxynyzynsl� f� hmfwfhyjw� {fwnfgqj� ktw� f�
E)� qnyjwfq� yj}y� xywnsl� ufwfrjyjw
))�
efdmPhmpcbmMdibsMYQMnzufyu
R^YJ]YBFXXNLS4,Ymnx� nx� r~� yj}y� rjxxflj� yt� ymj� tujwfytw,�
ufyuPpqfsMnzufyu

5.1.4 DMIS command and definition statements

Major words, minor words, parameters, labels, text, and variables are combined to form either command
statements or definition statements.

5.1.4.1 Command statements

Command statements direct the DME or receiving system to perform some function. Often a command statement
contains a reference to a previous definition statement. In this case, the definition statement is used in the
execution of the command statement.

The major word indicates the command statement or command statement type. This is followed by a slash
character "/" and one or more minor words, parameters, labels, text, and/or variables.

In some cases, a major word by itself is valid. In this case, no slash, minor words, parameters, labels, text, or
variables occur in the statement.

Example:
IKYHFX�

In other cases, a major word and a minor word, with no parameters, labels, text, or variables, is a valid DMIS
statement.

Example:
cbeutuPpo
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Sometimes a major word with parameters and no minor words, labels, text, or variables may be required.

Example:
gspnPRSOTURMUSXOSYUMRYTOSZU

In still other cases, a major word along with minor words, parameters, labels, text, and/or variables is required.

Example:
dbmmPfyufsoMenfMH� ��� � � � � � �� HMxbjuMVMSQ

The basic structure of a command statement is as follows:

nbkps� xpsePnjops� xpseItJMqbsbnfufsItJ

5.1.4.2 Definition statements

Definition statements describe the detailed information for specific cases of geometry, tolerance, machine specifics,
and other conditions pertaining to inspection part programming. The basic structure of a definition statement is
similar to that of a command statement, except that the major word is preceded by a label and an equal sign "=". A
definition statement describes one specific set of conditions and assigns a label to it for easy reference. The label
is then used in another statement to refer to the object defined.

5.1.4.3 Command and definition statement examples

As an example of the various statements described above, consider the following list of valid DMIS statements:

gjoqptPpo
gIdjsdmf� RJ^gfbuPdjsdmfMjoofsME
dbsuMRQMRQMVMQMQMRMU
nfbtPdjsdmfMgIdjsdmf� RJMT
hpupPRQMRQMV
qunfbtPdbsuMRSMRQMVM261515�
qunfbtPdbsuMYMRQMVMRMQMQ
qunfbtPdbsuMRQMRSMVMQM2615�
JSIRJX�

Æ The first line is a command statement consisting of only a major word and a minor word, with no parameters.
This directs the fine positioning feature of the DME to be enabled.

Æ The second line is a definition statement containing a major word, a label, minor words, and parameters. It
describes the size, location, and orientation of a feature that is a circle, and assigns to it the name
"CIRCLE_1". With the line continuation character "$", this statement is continued on the third line.

Æ The fourth line is a command statement consisting of a major word with a minor word and a parameter which
directs the DME to measure a circle. This command statement also has a pointer to the definition of the circle.

Æ The next line is a command statement consisting of only a major word and parameters that direct the DME to
move to the given position.

Æ The next three lines are command statements consisting of a major word with a minor word and paramet ers
that direct the DME to take point measurements at the given locations.

Æ The last line is a command statement that is a major word by itself which indicates that the measurement
sequence is complete.

A list of major words is given in (Table 1 — DMIS major words), and a list of minor words is given in (Table 3 —
DMIS minor words). These words, when combined properly with the appropriate parameters, make up the valid
DMIS vocabulary. A detailed description of each command statement and definition statement in the DMIS
vocabulary is given in Section 6.

ISO 22093:2011(E)

© ISO 2011 – All rights reserved20

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



5.1.5 Delimiters, blank lines, spaces, and tabs

5.1.5.1 Delimiters

Apostrophes, brackets, commas, parentheses, and slashes are used as delimiters in DMIS.

5.1.5.1.1 Apostrophe

The apostrophe -'- is used to delimit the start and end of a text string.

EXAMPLE

KNQSFR4,5968=58=: � yjxy� ifyji� 755: 46546<,15: 36�

Use a total of two apostrophes, one before the one required, when an apostrophe is required within a text string.

EXAMPLE

YJ]Y4TUJW1,Zxj� Ufzq,,x� xjyzu� nsxywzhyntsx� kwtr� ymj� qfxy� otg3,�

This results in the following message sent to the display device:

Use Paul's setup instructions from the last job.

5.1.5.1.2 Brackets

Brackets '[' and ']' are used as delimiters. An array index or a series of array indices (separated by commas) is
preceded with a left bracket and followed by a right bracket.

5.1.5.1.3 Comma

Commas ',' are used as general delimiters to separate minor words and parameters:

nbkps� xpsePnjops� xpseRMnjops� xpseSM� � � � � RM� � � � � S

5.1.5.1.4 Parentheses

Parentheses '(' and ')' are used as delimiters. A label name is preceded with a left parenthesis and followed by a
right parenthesis.

For example, if a circle has a label name of CIRCLE_1, its nominal is denoted by the label:

gIdjsdmf� RJ

All labels have balanced parentheses. That is, a left parenthesis is always followed by a right parenthesis.

Below is an example of an unconditional branch to a jumptarget which is labelled "BEGIN":

hpubshPOOO
hpupPOOO
JSILT�
OZRUYT� 4-GJLNS.
totmduPOOO
-GJLNS.�
nfbtPdjsdmfMgIdjsdmf� RJMV
qunfbtPOOO
qunfbtPOOO

The JUMPTO statement causes an unconditional branch to the statement labelled BEGIN, which precedes the
MEAS/CIRCLE statement.
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Parentheses are also used in arithmetic, relational, logical, and character expressions, refer to clauses 5.3.1.1,
5.3.1.2, 5.3.1.3, and 5.3.1.4.

5.1.5.1.5 Slash

The forward slash character '/' is used to separate major and minor words. A major word can either be a statement
by itself, or can have some modifying minor words or parameters. When a major word is used by itself, it has no
slash character:

nbkps� xpse

Example:
JSIRJX�

When a major word is followed by a minor word, the slash follows the major word and precedes the minor word.

nbkps� xpsePnjops� xpse

Example:
UWHTRU4TKK�

When a major word is followed by one or more parameter(s), the slash follows the major wor d and precedes the
first parameter.

nbkps� xpseP� � � � � � � � � I� J

Example:
gspnPTQSMUYRMRYT

In the output of GCURVE, GSURF, and RAWDAT, each data point is preceded by a slash without major or minor
words.

The slash character is also used as the division operator in numeric expressions.

5.1.5.2 Blank lines, spaces, and tabs

Blank lines have no significance in DMIS. Spaces and tabs have no significance except inside character strings
and (spaces only) inside label names. Blank lines are insignificant and are ignored during translation. Spaces and
tabs are not allowed within DMIS words, parameters and variables.

Spaces but not tabs may be used inside label names (but leading and trailing spaces are not part of a label name).

Spaces and tabs may be used:

a) between tokens of the language (DMIS words, variable names, numbers, and delimiters).

b) inside text strings passed in TEXT, FILNAM, and other statements using 'text'.

c) before or inside programming comments.

d) after a line continuation character.

Spaces and tabs may not be used anywhere else. Spaces and tabs have no significance where they are correctly
used, except in text strings and label names.

Blank lines, spaces, and tabs may add clarity in manual programming or analysis, but they are ignored by computer
programs in the translation of a DMIS file (except spaces in label names and spaces and tabs in text strings).

For example:
K-� � HNW� 6.� B� KJFY4HNWHQJ1� NSSJW1HFWY1� 651� 651� : 1� 51� 51� 61� 7: �
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RJFX4HNWHQJ1� K-HNW� 6� � � .1� :

is interpreted the same as:

K-HNW� 6.BKJFY4HNWHQJ1NSSJW1HFWY1RQMRQMVMQMQMRMSV
RJFX4HNWHQJ1K-HNW� 6.1:

5.1.6 Line length

A DMIS file contains statements of variable lengths. Each line is terminated with a carriage return(CR) and line
feed(LF). There is no limit to the length of a statement. A statement can be on one line or split across multiple
lines by using the line continuation character which is a single dollar sign '$'. A '$' used as a line continuation must
be the last visible character on the line. Space and tabs (which are not visible) may occur after the '$' but before
the carriage return and line feed that end the line. The line continuation character has no effect in a programming
comment line. Each line is terminated with the system appropriate new line symbol. The maximum length of a line
in a DMIS file will not exceed 65,536 characters including the new line symbol.

For example:
ejtqmzPqsjouMwIpvu� RJMufsnME
wIpvu� SJ

Is interpreted the same as:

ejtqmzPqsjouMwIpvu� RJMufsnMwIpvu� SJ

And:

V-R~Qfgjq.BVNXIJK4,Ymnx� nx� f� )655355� uwtlwfr,)
MHRQQOQQH

Is interpreted the same as:

V-R~Qfgjq.BVNXIJK4,Ymnx� nx� f� )655355� uwtlwfr,1,655355,�

5.1.7 Programming comments

Programming comments are lines of text inserted into a DMIS inspection program to aid in program debugging and
to document portions of the program. They are not to be interpreted by any automated system.

Programming comments are signified by two dollars signs '$$' as the first two non-whitespace characters in a line.
Spaces and tabs are allowed prior to the $$ to allow DMIS part programs to become structured per the
programmer's desire. The computer program executing or converting DMIS commands will ignore all lines which
begin with a double dollar sign.

The following are examples of a programming comment:

))� Ymnx� nx� f� uwtlwfrrnsl� htrrjsy� yt� gj
))� nlstwji� g~� ymj� IRNX� x~xyjr3

))� Ns� ymnx� xjhynts� tk� ymj� uwtlwfr1� ymj� ifyzrx
))� |nqq� gj� jxyfgqnxmji3

))� Ymnx� ufwy� tk� ymj� uwtlwfr� |nqq� gj� ujwktwrji
))� ns� rfszfq� rtij3

5.1.8 Operator input

5.1.8.1 The TEXT statement

Various forms of text are supported in the DMIS vocabulary. Header data are supported through the TEXT/QUERY
and TEXT/RES statements. This allows each user to create header data to individual requirements.

The TEXT/QUERY statement is passed from the input program to the DME and requires a response from an
operator or some other system. A part number, for example, may either be keyed in by an operator or read in
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through a bar code scanner. The statement specifies a label name for the query, the number of characters allowed
for the response, whether it is alphanumeric, numeric, or any printable UTF8 character, and whether it is right or left
justified. When the response is entered, it is passed to the output file as a TEXT/RES statement with the same
label name as the corresponding query. The other parameters (length, type, and justification) are also passed to
the output file.

Typical queries in the input file might appear as follows:

ufyuPrvfszMI�� � � JMUQMbmqibMmfgu1,Jsyjw� Tujwfytw� Sfrj?,
ufyuPrvfszMI� �� � � JMRQMqsoudibsMmfgu1,Jsyjw� ytif~,,x� ifyj?,

Here, "name" and "today" are label names. The label names are followed by length, type, and justification
parameters, and then by the message, which will be output to the operator.

The corresponding responses in the output file might appear as follows:

ufyuPsftMI�� � � JMUQMbmqibMmfgu1,Otms� Xrnym,
ufyuPsftMI� �� � � JMRRMqsoudibsMmfguMHSQQVPQWPRUH

The responses "John Smith" and "2005/06/14" have been typed in by the operator at run time.

Other forms of the TEXT statement allow text messages to be output to the screen (for the operator) and/or to the
output file. Text may also be conditionally sent to the operator such that it will only be output if the DME executes a
statement in manual mode. This allows operator instructions to be programmed and suppressed unless needed.

5.1.8.2 The PROMPT statement

The PROMPT statement provides a richer mechanism for operator prompting; and adds the ability to initialize
program variables from operator input.

5.1.9 Data output

Output data from the DME can be sent to any of several devices. The data to be sent to each device can be
specified to be in DMIS format, in vendor format, or both. Output of some DMIS statements is caused by the
execution of an OUTPUT statement, whereas other DMIS statements are passed directly to all opened DMIS
output files when executed. Each individual statement reference gives that statement's particular DMIS output
characteristics. When a variable or expression is used as a parameter to a given input statement, it is the value of
that variable or expression that appears in the output statement.

Example: The ROTDEF statement is passed to the output file when executed.
Output devices can be classified into two categories, those controlled by the DME and those controlled by the user.
Input devices are controlled by the user.

5.1.9.1 Default output devices

The DME default device(s) to which output data will be sent is controlled by the DISPLY statement. This statement
either turns all output off or specifies one or more of the following as output devices:

Æ TERM (display terminal at the DME)

Æ PRINT (printer)

Æ STOR (magnetic storage such as a floppy or hard disk)

Æ COMM (an auxiliary communications port)

The DISPLY statement must appear in the DMIS input program before any statements causing output. If the
VFORM statement is referenced, it must be defined prior to its use in the DISPLY statement. The DMIS output file
must have a FILNAM statement as its first line. When output is required on multiple devices, they must all be
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identified in the first DISPLY statement to insure that the FILNAM statement will appear on all selected devices. As
illustrated below the DISPLY statement can appear more than once in a DMIS program. It is important to note,
however, that the last DISPLY statement is always active, and all previous settings are lost. To activate or reset a
previous setting, a new DISPLY statement must be issued.

))� Xfruqj� IRNX� Nsuzy� Uwtlwfr
IRNXRS4,Xfruqj� IRNX� VOR� knqj� � � � � � � � SQQXPQSPQUHM5: 36�
wIw� �� �� � �� � � � � J^wgpsnPbmm
ejtqmzPufsnMenjtMqsjouMenjtMtupsMwIw� �� �� � �� � � � � J
KNQSFR4,Xfruqj� IRNX� Nsuzy� Uwtlwfr,15: 36�

j}jhzyfgqj� xyfyjrjsyx

ejtqmzPufsnMenjt

j}jhzyfgqj� xyfyjrjsyx

ejtqmzPqsjouMenjtMtupsMwIw� �� �� � �� � � � � J

j}jhzyfgqj� xyfyjrjsyx

JSIKNQ�

When STOR is used in the DISPLY statement, the data will be directed to the storage device. The filename
chosen for the storage device is DME-dependent.

5.1.9.2 User defined input/output devices

The user device(s) to which output data will be sent, or from which input data is received, is controlled by the
DEVICE and OPEN statements. The DEVICE statement identifies thedevice type (printer, terminal,
communications port or storage device) and specifies a label for it. The OPEN statement opens the previously
defined system device and establishes the connection's input/output attributes.

A device opened with the SNS, PCS, FEATUR, DML or RTAB parameter is accessed only with the SAVE or
RECALL statements. Such devices are used for reading and writing DME specific or DML format system
information.

Existing output storage devices can be appended to or overwritten. If the file specified in an OPEN statement
being opened for either appending or overwriting does not exist, a new file is opened.

Output will go to a device opened with the FDATA parameter in either DMIS or vendor format as specified in the
OPEN statement. The text and version from the FILNAM statement is written to new DMIS output files, that is,
DMIS output files which do not already contain the FILNAM statement as their first line of output. The FILNAM
statement is also passed to existing DMIS output files when they are opened for overwriting. If user defined DMIS
output files are already open when the FILNAM statement is executed, the FILNAM statement is passed to those
files if they do not yet contain the FILNAM statement as their first line of output. User defined DMIS output files to
which the FILNAM statement is passed are storage devices initially opened with the
OPEN/DID(lname),FDATA,DMIS,OUTPUT,OVERWR statement and which may be subsequently re -opened with
the OPEN/DID(lname),FDATA,DMIS,OUTPUT,APPEND statement after being closed.

Output to a device opened with the DML parameter will include all F(), FA(), T(), TA(), D(), DA() information
accumulated since the OPEN statement and ending at the SAVE statement. The DML Common Space is defined
by the DA() specified parameter in the SAVE statement. Input from the RECALL statement will populate and define
all F(), FA(), T(), TA(), D(), DA() information contained within the DML file. The DML Common Space will be
equated to the coordinate system specified by the DA() parameter in the RECALL statement.

The ENDFIL statement at the end of the DMISMN main module will close all open devices. Open storage devices
such as files are not deleted when closed. If the open device is a DMIS output file then the ENDFIL st atement is
passed to that output file before it is closed.

The CLOSE statement can be used to close devices opened with the OPEN statement before the end of a DMIS
program, that is, before the ENDFIL statement is encountered. When a storage device such as a file is closed, it
can be deleted by using the DELETE parameter. The storage device will not be deleted if either the KEEP or END
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parameters are used, or when no parameter is specified. The KEEP parameter is of general use for all storage
devices. The device or file is simply closed without being deleted. The END parameter is of particular use with
DMIS output files. When the CLOSE/DID(lname),END statement is executed, an ENDFIL statement is passed to
the storage device as if the end of the DMIS program had been reached, that is, as if the ENDFIL statement had
been encountered.

IRNXRS4,Xfruqj� uwtlwfr� |nym� IJ[NHJ� xyfyjrjsyx,15: 36�
wIwRJ^wgpsnPopnMbduMefwMbnu
ejtqmzPqsjouMwIwRJMtupsMenjt
KNQSFR4,IJ[NHJ� xyfyjrjsyx� uwtlwfr,15: 36�
))� Ymj� IRNX� ijkfzqy� tzyuzy� knqj� nx� tujsji� fsi� ymj� KNQSFR� xyfyjrjsy� nx
))� ufxxji� yt� ymj� knqj3� � Ymj� {jsitw� ktwrfy� uwnsyjw� nx� tujsji3�

j}jhzyfgqj� xyfyjrjsyx

))� Fs~� IRNX� tzyuzy� nx� ufxxji� yt� ymj� ijkfzqy� IRNX� tzyuzy� knqj� fx�
))� xyfyjrjsyx� fwj� j}jhzyji3

ejeI� � � � � � J^efwjdfPtupsMHP� � � � P� � � � P� � � � �� O� � � H
pqfoPejeI� � � � � � JMgebubMenjtMpvuqvuMpwfsxs
))� Ymj� zxjw� ijknsji� IRNX� tzyuzy� knqj� nx� tujsji� fsi� ymj� KNQSFR� xyfyjrjsy�
))� nx� ufxxji� yt� ymj� knqj3

j}jhzyfgqj� xyfyjrjsyx

))� Fs~� IRNX� tzyuzy� nx� ufxxji� yt� gtym� ymj� ijkfzqy� IRNX� tzyuzy� knqj� fsi� �
))� ymj� zxjw� ijknsji� IRNX� tzyuzy� knqj� fx� xyfyjrjsyx� fwj� j}jhzyji3�

dmptfPejeI� � � � � � JMlffq
))� Ymj� zxjw� ijknsji� IRNX� tzyuzy� knqj� nx� hqtxji� -st� JSIKNQ� xyfyjrjsy� nx�
))� ufxxji� yt� ymj� knqj.3

j}jhzyfgqj� xyfyjrjsyx

))� Fs~� IRNX� tzyuzy� nx� st|� ufxxji� tsq~� yt� ymj� ijkfzqy� IRNX� tzyuzy� knqj�
))� fx� xyfyjrjsyx� fwj� j}jhzyji3

pqfoPejeI� � � � � � JMgebubMenjtMpvuqvuMbqqfoe
))� Ymj� zxjw� ijknsji� IRNX� tzyuzy� knqj� nx� wjtujsji3

j}jhzyfgqj� xyfyjrjsyx

))� Flfns1� fs~� IRNX� tzyuzy� nx� ufxxji� yt� gtym� ymj� ijkfzqy� IRNX� tzyuzy� �
))� knqj� fsi� ymj� zxjw� ijknsji� IRNX� tzyuzy� knqj� fx� xyfyjrjsyx� fwj�
))� j}jhzyji3

dmptfPejeI� � � � � � JMfoe
))� Ymj� JSIKNQ� xyfyjrjsy� nx� |wnyyjs� yt� ymj� zxjw� ijknsji� IRNX� tzyuzy� knqj� �
))� gjktwj� gjnsl� hqtxji3

JSIKNQ�
))� Ymj� JSIKNQ� xyfyjrjsy� nx� |wnyyjs� yt� ymj� ijkfzqy� IRNX� tzyuzy� knqj� �
))� gjktwj� ny� nx� hqtxji3� � Ymj� {jsitw� ktwrfy� uwnsy� ij{nhj� nx� hqtxji3

Below are additional examples of user defined output devices. They demonstrate how the DEVICE statement
interacts with the OPEN, CLOSE and VFORM statements.

Example 1.
Two output devices, c:\users\reports\test_report_1.txt and c:\users\reports\test_report_2.txt, are opened
simultaneously. Due to the OVERWR minor word option, both files will be overwritten should they already exist.
The output of the measured point will be directed to DID(filestore1) in a user defined vendor format defined by the
VFORM statement. In addition, the output of the point is also directed to output device DID(filestore2) in DMIS
output format.

After the output has been performed, the sample DMIS program closes both devices. Devi ce DID(filestore1) is
closed with the KEEP minor word option which keeps the file, unlike the DELETE minor word option which would
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remove the file after closing. Device DID(filestore2) is closed using the END minor word option which causes the
ENDFIL statement to be written into the DMIS output file after which the file is closed.

gjmobnPHt�� � � g� �� � o� � � HM5: 36�
wI� ���� � J^wgpsnPbmm
ejeI� � �� � � �� � RJ^efwjdfPtupsMH� [}� � � � � }� � � �� � � }� � � � � � � � �� � � RO� � � H
ejeI� � �� � � �� � SJ^efwjdfPtupsMH� [}� � � � � }� � � �� � � }� � � � � � � � �� � � SO� � � H
pqfoPejeI� � �� � � �� � RJMgebubMwI� ���� � JMpvuqvuMpwfsxs
pqfoPejeI� � �� � � �� � SJMgebubMenjtMpvuqvuMpwfsxs
gI� �� �� � RJ^gfbuPqpjouMdbsuMRQQMRQQMSQMQMQMR

nfbtPqpjouMgI� �� �� � R.16�
� JSIRJX�
pvuqvuPgbI� �� �� � RJMubIOOJMubIOOJ
dmptfPejeI� � �� � � �� � RJMlffq
dmptfPejeI� � �� � � �� � SJ1JSI�

Example 2.
In this example, every time the do-loop is re-executed, a new output file is created. The result of this sample code
is that the files '\\data\mydrive\spc_001_file.spc through ' \\data\mydrive\spc_130_file.spc will be created. Each of
these output files will contain one measurement output of FA(Point_1) once this sample program is completed.

gjmobnPHu� � � � g� �� � o� � � HM5: 36�
ejeI� �� � � � � �� � �� � � �� J^efwjdfPjodsMH}}� � � � }� � � � � � � }� � � � ```� � � �� O� � � H
wI� � � � � � � J^wgpsnPbduMefw
efdmPjouhsM�
epP� MRMRTQMR
� TUJS4INI-nshwjrjsyfqdknqj.1KIFYF1[-fhydij{.1TZYUZY1FUUJSI�

gIq�� �� � RJ^gfbuPqpjouMdbsuMRQQMRQQMSQMQMQMR
nfbtPqpjouMgIq�� �� � RJMR

� � JSIRJX�
pvuqvuPgbIq�� �� � RJMubIOOJMubIOOJ
dmptfPejeI� �� � � � � �� � �� � � �� JMlffq

JSIIT�

5.1.9.3 Output format

The data format in which the output data will be sent can be either DMIS format, a format unique to the DME
vendor, or both. The DMIS format for output data is similar in syntax to the format for input data. Vendor formatted
data varies widely with each vendor and is not standard.

The VFORM statement specifies the data content of vendor formatted output data for example nominals, actuals,
deviations, etc. The actual physical format of these data, however, is left to each individual vendor. If the VFORM
statement specifies nominals, actuals and deviations, for example, one DME may output nominals, then actuals,
and then deviations. Another DME may output deviations, then nominals, and then actuals. One DME may output
the data in a tabular format. Another DME may output data all in a single column. The DMIS vocabulary does not
control the format of vendor data; it specifies the data content only.

5.1.9.4 DML Import/Export Capability

DML is an XML format definition tailored to the needs of dimensional results for discrete manufacturing. The
purpose is to exchange results between applications that generate or use dimensional information. A typical
scenario is where an inspection device collects dimensional data and sends the information to an SPC package for
process analysis or a database for long term storage.

5.1.10 Program structure

DMIS program structure generally involves only one program file. However, the DMIS high level language (HLL)
extensions allow modular programming. Modular programming provides the capability to reuse modules of existing
code. As a result, a DMIS part program could consist of multiple files that as a whole define a complete inspection
part program. Modularity can be obtained by using external file declarations (EXTFIL), include statements
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(INCLUD), and modular (DMISMD) files. DMIS statements can be combined to form program units and blocks ,
including the program main unit and program module units.

5.1.10.1 Program units

Program units are designated by a file. There are two types of program units.

5.1.10.1.1 Program main

The program main unit is designated by the DMISMN statement and terminates with an ENDFIL statement.

5.1.10.1.2 Program module

A program module unit is designated by the DMISMD statement and terminates with an ENDFIL statement.

External DMIS files (that is, modules) containing declarations, procedures and functions for external reference by
the program main unit involve the following:

enjtnePHn� � n�� � �� � jeHM5: 36�
gjmobnPHn� � g� �� �� � � HM5: 36�

J}yjwsfq� Ijhqfwfyntsx

Ifyf� Ijhqfwfyntsx

Rfhwt� Ijknsnyntsx

IRNX� Xyfyjrjsy� Xjvzjshj

JSIKNQ�

The general structure of a DMIS high level language (HLL) module typically involves the following:

enjtnePHtrslfz� g� � � � � � � e� � � �� � � ��� HM5: 36�
gjmobnPHP� � � � P� � � � P� � � �P� � � � � � HM5: 36�
efdmPdpnnpoMsfbmMyMzM{
efdmPhmpcbmMjouhsM� � � �� �
nI� � � � � ��� J^nbdspP� M� M�

j}jhzyfgqj� xyfyjrjsyx�

JSIRFH�
nI� � � �� � � � J^nbdspP� � � �� � � �� � � � M�� � �M�� � S

j}jhzyfgqj� xyfyjrjsyx

JSIRFH�
JSIKNQ�

5.1.10.2 Program blocks

A program block is a logically grouped series of statements that perform some function. A program block is
identified by the first and last statements in the block. There are multiple types of program blocks in DMIS.

5.1.10.2.1 Calibration sequences

Calibration sequences begin with the CALIB statement and are terminated with the ENDMES statement.
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5.1.10.2.2 Measurement sequences

Measurement sequences begin with the MEAS or RMEAS statement and are terminated with the ENDMES
statement.

5.1.10.2.3 Motion sequences

Motion sequences direct a series of non-measurement moves. Refer to clause 5.4.6 and sub-clauses for rules and
examples.

5.1.10.2.4 IF Conditional branching

The IF...ENDIF block evaluates a logical expression and branches based on the test evaluation. An IF block
begins with an IF statement, may contain an optional ELSE statement, and ends with an ENDIF statement.

5.1.10.2.5 Macro definitions

Macro routines are subroutines which can be executed with different values in the place of parameters. Macros
begin with a MACRO definition statement and are terminated with an ENDMAC statement.

5.1.10.2.6 Select by case branching

The SELECT...ENDSEL block executes statements according to the results of one or more CASE tests. A
SELECT block begins with a SELECT statement, contains multiple CASE blocks with an optional DFTCAS block
statement, and terminates with an ENDSEL statement.

5.1.10.2.7 Case statement(s)

The CASE...ENDCAS block executes statement(s) bounded between a CASE and an ENDCAS statement
dependent on tests on the SELECT argument.

5.1.10.2.8 Default case statement

The DFTCAS...ENDCAS block executes statement(s) bounded between a DFTCAS and an ENDCAS statement,
only if none of the CASE clauses are activated in the SELECT block.

5.1.10.2.9 Looping sequence

The DO...ENDDO block provides the capability of repeating a sequence of instructions based on initial and limit
values at an optionally specified increment. A DO loop begins with a DO statement and terminates with an ENDO
statement.

5.1.10.2.10 External file declaration

The external file declaration block declares file(s) containing program units that are used within the local DMIS
program. A external file declaration begins with an XTERN statement and terminates with an ENDXTN statement.

5.1.11 File structure

Programs (Input Files) and output files consist of a combination of command statements, definition statements, and
program blocks.
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5.1.11.1 Program file or input file

A DMIS inspection program consists of command statements, definition statements, and program blocks. DMIS
programs always have a DMISMN statement as the first executable statement in the program and an ENDFIL
statement as the last executable statement in the program.

5.1.11.2 Results file or output file

Dimensional measuring equipment DMIS output files are similar in syntax to the input files. Measurement results
are passed in the form of actual feature and tolerance definitions that are similar in format to the input file (nominal)
definition statements. In addition, certain command statements are passed to the output file to indicate machine
parameter settings at the time of measurement, that are also similar in format to the input file command statements.
The DMIS output file(s) always has a FILNAM statement as the first line and an ENDFIL statement as the last line.

5.1.12 Programming considerations

5.1.12.1 Program structure

Some general programming considerations should be kept in mind when generating an inspection program using
the DMIS vocabulary. These considerations include: program declaration, program structure, entity definitions,
branching, modality, and default settings.

5.1.12.2 Program declarations

The declarations in DMIS programs include external files, variables, and macro declarations. Details as given in
clause 5.2.1 and sub clauses.

5.1.12.3 DMIS statements

The body of a DMIS program has specific structure, defined as follows.

5.1.12.3.1 Definition statements

All features, tolerances, and sensors are defined in the DMIS input program prior to their use in other statements.

5.1.12.3.2 Modal and non-modal statements

Statements in the DMIS vocabulary are either modal or non-modal refer to Table 13 — Modal statements.

Modal statements usually set some machine parameter or other condition that remains in effect until the statement
is reissued. Non-modal statements are in effect only for a single execution of the statement. As a result, when
branching in a program, caution should be exercised to ensure that modal settings are properly set both before and
after the branch occurs. Branches are caused by the JUMPTO, IF, DO, SELECT, CALL, ITERAT, ERROR and
RESUME statements.

5.1.12.4 Default settings

There are no default settings in the specification. As a result, users must be aware that initial DME settings or
residual setting(s) from preceding operations may be in effect.

5.2 Execution and control

5.2.1 Declaration statements

The declarations in DMIS programs include external files, variables, and macro definitions.
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5.2.1.1 External declaration statements

DMIS provides for the declaration of external files that are used within the local DMIS program unit or DMIS module
(DMISMN, DMISMD). These files may contain external programs (that is, DMISMD), shell scripts, DME routines,
and DMIS macros that may be invoked by the CALL/EXTERN statement. All external files must be declared within
an XTERN…ENDXTN external declaration block. An XTERN statement starts the external declaration block. An
ENDXTN statement ends the external declaration block. The external declaration block includes EXTFIL
statements that declare a file pathname containing program definitions for the DMIS program unit.

Synopsis of an external declaration block is as follows:

]YJWS�
fyugjmP� � � � RMH� � � � �� � � H
JSI]YS�

5.2.1.2 Variable declaration statements

All DMIS variables must be declared with the DECL statement. All DMIS variables must be declared before they
are used. Typically, a variable declaration section is used to declare one or more variables of a specific data type
for the DMIS program unit DMISMN, DMIS module DMISMD and macros.

Synopsis of a variable declaration section is as follows:

IJHQ4{fwd6� {fwd7� {fwd8

A previously declared and assigned variable can be substituted for any parameter (that is, numeric value, Boolean
value, character string, vector value, or label name) of the proper data type in any DMIS statement. When such a
variable appears in a statement, any DMIS output text shall contain the value at the time of execution.

efdmPdibsMRQM� � � �� � �
� � � �� � � ^bttjhoPHdmbnqRSH
djIdmbnqJ^dmnqjeP� � � �� � �

5.2.2 Definition statements

5.2.2.1 Algorithmic definitions

The algorithmic definitions are used to define specific algorithms to particular inspections or features. The
ALGDEF statement primarily supports video inspection devices with additional sensor capabilities as they relate to
different vision algorithms and filters. The intent of the GEOALG statement is to designate a specific substitute
feature data fitting algorithm (for example, least squares, minmax, minimum circumscribed, maximum inscribed) for
calculating resultant features from the measured data.

The feature actual or "FA" that results from a measurement sequence always contains all individual point
information. If point buffering was enabled with the PTBUFF statement when the feature was measured, all
individual point information will be accessible. The effect of a substitute data fitting algorithm will never remove
measured data but may cause the calculation of a feature using less than all of the measured data.

5.2.2.2 Boundary definitions

The BOUND statement assigns boundaries to features or tolerances. The feature(s) and/or tolerance definition(s)
referenced in the BOUND statement must occur in the file prior to the BOUND statement. Also, the BOUND
statement must occur prior to the measurement of a feature that is bounded. When a tolerance is bounded, the
BOUND statement must occur prior to the EVAL or OUTPUT statements for the feature to which the tolera nce is
applied.

5.2.2.3 Geometry definitions

The geometry definitions are used to define specific geometry with CAD data information with the GEOM
statement.
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5.2.2.4 Macro definitions

DMIS provides for the definition of macro routines to perform repetitive functions without having to reprogram all of
the statements. A macro is declared and defined in a MACRO...ENDMAC block. Once defined a macro is
available for invoking by using a CALL statement. Typically, a macro definition section is used to define macros for
use within the DMIS program unit or DMIS module (DMISMN, DMISMD). Synopsis of a macro definition section is
as follows:

nI��� � � J^nbdspP� � � � � � �� � �� � �

j}yjwsfq� ijhqfwfyntsx

ifyf� ijhqfwfyntsx

IRNX� xyfyjrjsy� xjvzjshjx

JSIRFH�

5.2.2.5 Manufacturing device definitions

Statements defining manufacturing devices and tools, MFGDEV and TOOLDF, are associated with a compensation
statement, CUTCOM, to allow process adjustment based on inspection results. These statements provide the
necessary data to close the loop for manufacturing cells requiring in-process verification.

5.2.2.6 Mating definitions

Mating definitions are used to define mating information between either features and geometry or between features
and other features with the MATDEF statement .

5.2.2.7 Quality information system definitions

Quality Information Systems (QIS) definitions are provided to support quality information management. A QIS
definition defines a QIS variable. QIS variables may be used with the OBTAIN, PROMPT and REPORT
statements. QIS variables may be user-defined with the QISDEF statement or predefined using the statements
listed in Table 5 — Predefined QIS variable types.

Example of user-defined QIS variable

rI� �� � RJ^rjtefgPH� � � � � � � � �� HMHk� ��H

Example of predefined QIS variable

pqI�� � � � � � J^pqfsjePHk� � � H

Table 5 — Predefined QIS variable types

Statement Label
Prefix

Meaning

CLMPID CI part holding clamp id
CLMPSN CS part holding clamp serial number
CUTCOM CC compensation or process adjustment
DMEID DI dimensional measuring device id
DMESWI DS DME software id
DMESWV DV DME software version
FIXTID FI part holding fixture id
FIXTSN FS part holding fixture serial number
LOTID LI lot id
MFGDEV MD manufacturing device
OPERID OP operator id
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PARTID PN part id
PARTRV PR part revision level
PARTSN PS part serial number
PLANID PL inspection plan id
PREVOP PV previous operation
PROCID PC inspection procedure
TOOLDF TL tool used on a manufacturing device

QIS variables can not be referenced using just the variable name, the type identifyer and the variable name must
be used.

Example of variable reference:

rI� �� � RJ^rjtefgPH� � � � � � � � �� HMHk� ��H

Would be referenced as:

efdmPdibsMTSM� � � 1xzuj�
� � � � ^pcubjoPrI� �� � RJMS
� xlBFXXNLS4HTSHFY-,Xzujw{nxtw?� ,1xzuj1,� xzujw{nxji3,.
ufyuPpvugjmM� � �

5.2.2.8 Tolerance definitions

The tolerance definitions in DMIS are generic, in that there are no pointers to the feature to which the tolerance is
applied. The association between the tolerance and the feature is managed with the EVAL and OUTPUT
statements. The tolerance definition specified with a TOL statement need not occur in a DMIS file immediately
following the feature definition, but the tolerance definition must occur before being used by either an EVAL or
OUTPUT statement.

5.2.3 Program statement sequences

5.2.3.1 Selective processing

Selective processing is the capability to allow program flow control to be altered based on either the results of
measurements, or the values of externally supplied parameters. This capability can be obtained by using the HLL
extensions. This includes using the OBTAIN and ASSIGN statements along with the HLL conditional branching
statements (for example, IF, SELECT).

5.2.3.2 Programs and modules

The body of an inspection program (that is, feature definitions, tolerance definitions, bound statements, and output
statements) must be sequenced properly. In general, entities must be defined prior to their use. All DMIS input
programs must begin with a DMISMN statement and all DMIS modules must begin with a DMISMD statement.
Both must end with an ENDFIL statement. A DMISMN statement indicates to the receiving system that the
program is the DMIS input main program. In a DMIS input main program, the ENDFIL statement indicates that the
end of the main program has been reached. In a DMIS input module, the ENDFIL statement transfers program
execution back to the calling program at the line following the CALL statement. DMIS input modules that are not
part of the main DMIS program can be called. All modules will have a DMISMD statement as their first line of
executable code. This allows for the separation of modules and main programs and accommodates a more flexible
approach.

5.2.3.3 Evaluation

The EVAL and OUTPUT statements are commonly used immediately following a measurement sequence to
evaluate features with tolerances. DME's with memory constraints may require feature actuals to be saved after
measurement and later recalled for evaluation or output. When the SAVE statement is used for a feature and the
PTBUFF/ON statement was used prior to the time of measurement, the feature actual and its data points are
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saved. If the PTBUFF/OFF statement was used prior to the time of measurement, then only the feature actuals are
saved.

For example, two features are required to verify parallelism and one of them might have been measured prior to the
EVAL or OUTPUT statements. Since it is required that the feature actual(s) exists, because of possible memory
constraints, the feature actual should be saved by the SAVE statement.

The use of the EVAL statement is optional in determining the calculation of a tolerance to a feature because the
evaluation of a tolerance to a feature can also be performed with the OUTPUT statement. The EVAL and OUTPUT
statements are commonly used immediately following a measurement sequence but can occur anywhere following
the measurement sequence providing the feature actual was saved with the SAVE statement.

The EVAL statement can be used to generate a tolerance actual, that is, a TA(lname), from which data can then be
obtained with the OBTAIN statement and used in a selective processing test instead of being sent to an output file
with the OUTPUT statement. The EVAL and OUTPUT statements can support several tolerance labels for one to
two feature labels. Two feature labels are required for relationship tolerances for example with the TOL/ANGLB,
TOL/DISTB and TOL/SYM statements.

When executed, the OUTPUT or EVAL statement s cause the evaluation of the feature actual(s), FA(lname), and
the tolerance actual, TA(lname). Additionally, the OUTPUT statement causes data to be output. The OUTPUT
statement may specify a report format, which is additional information to be sent to the output file. If this is the
case, the REPORT statement format must have been defined prior to the OUTPUT statement. Evaluation means
the results are available for further use.

Output statements specify output data content, format, and the device(s) to which the data will be sent. Output
statements can also be used to send instructions to the receiving system.

5.2.3.4 Measurement

When executed, the CALIB, MEAS or RMEAS statements cause a feature to be measured. They must occur after
the feature is defined, after the BOUND statement (if the feature is bounded) and prior to the EVAL and OUTPUT
statements for that feature.

5.2.3.5 Miscellaneous

Miscellaneous statements provide for the communication of user-specific data for special applications including the
DMIS, DMEHW, and DMESW statements.

5.2.3.6 Example program statement sequences

As an example of the program statement sequences described above, consider the following:

))� lwtzu� 6.� NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
sIsfq� RJ^sfqpsuPebuf
gIdzm� RJ^gfbuPdzmoesMjoofsMdbsuMQMQMVMQMQMRMY
gIqmo� RJ^gfbuPqmbofMdbsuMQMQMQMQMQM26�
gIqmo� SJ^gfbuPqmbofMdbsuMQMQMRQMQMQMR
gIqmo� TJ^gfbuPqmbofMdbsuMQMQMRQOSVMQMQMR
uIqfsqyJ^upmPqfsqMOQVMsgtMebuIbJMsgt
uI� � � � RJ^upmPejbnMNOQQSMLOQQS
))� lwtzu� 7.� NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
cpvoePgIdzm� RJMgIqmo� RJMgIqmo� SJ
cpvoePuIqfsqyJMgIqmo� RJMgIqmo� TJ
))� lwtzu� 8.� NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nfbtPdzmoesMgIdzm� RJMRS

j}jhzyfgqj� xyfyjrjsyx

JSIRJX�
tbwfPgbIdzm� RJ
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))� lwtzu� 9.� NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
fwbmPgbIdzm� RJMuIqfsqyJ
))-TUYNTSFQ� XYFYJRJSY.
))� lwtzu� : .� NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
pvuqvuPgbIdzm� RJMubIqfsqyJMubI� � � � RJMsIsfq� RJ
The statements are split into five groups for the purpose of illustration.

In group 1, the feature definitions and tolerance definitions may be listed in any order, providing they precede:

a) any required BOUND statements,

b) EVAL statements, or

c) OUTPUT statements.

The BOUND statements for features and tolerance, group 2, when required, must occur after the referenced
definitions.

Once the feature definitions and required BOUND statements are issued, the feature can be measured in group 3.

The optional EVAL statement can occur immediately after the measurement sequence or at the end of the file.

The OUTPUT statement, group 5, may be listed in any order with other DMIS statements, but must follow the
MEAS sequence for the corresponding feature measurement, and must follow the required to lerance definition.
The OUTPUT statement can occur at the end of the file.

Although the REPORT and TOL statements are shown in group 1, they can be defined anywhere in groups 1, 2, or
4, as long as they appear prior to the OUTPUT statement.

5.2.4 High Level Language (HLL)

5.2.4.1 Functionality

The primary benefits to DMIS for the HLL and related I/O functions are as follows:

Æ Provide structure to DMIS programs.

Æ Incorporate more standard data types.

Æ Permit variable arrays.

Æ Permit variable assignments for example, PI=ASSIGN/ 3.1416

Æ Permit arithmetic assignments for example, A=ASSIGN/PI * (R**2)

Æ Permit logical assignments for example, XX=ASSIGN/(DIAM .GT. 1.25)

Æ Incorporate numeric, character, and system intrinsic functions for example, COS,CONCAT,TIME

Æ Provide selective processing

Æ Allow nested IFs.

Æ Allow unconditional JUMPTOs

Æ Incorporate value branching for example, SELECT…CASE…ENDCAS…ENDSEL

Æ Incorporate DO looping
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Æ Incorporate external calling for example, CALL/EXTERN

Æ Permit modular programming

Æ Permit inclusion of existing statements for example, INCLUD

Æ Expand Input / Output for example, DEVICE, OPEN, CLOSE, READ, and WRITE

5.2.4.2 Branching and conditionals

The DMIS vocabulary allows for conditional branching in an inspection program based on the results of a measured
value, obtained value, variable, arithmetic expression or logical expression. This is performed with the logical
IF…ELSE…ENDIF block, DO…ENDDO block, and SELECT…CASE…ENDCAS…ENDSEL block branching
statements. Unconditional branching is performed with the JUMPTO, or CAL L statements. Further, specialized
conditional branching is achieved with the ERROR, RESUME and ITERAT statements.

5.2.4.2.1 IF conditional branching

The IF…ELSE…ENDIF block statements provide the capability to transfer control of the program based on a
logical expression. A typical IF…ELSE…ENDIF block will consist of the following:

NK4-qtlnhfq� j}uwjxxnts.

j}jhzyfgqj� xyfyjrjsy-x.

JQXJ�

j}jhzyfgqj� xyfyjrjsy-x.

JSINK�

If the logical expression evaluates to .TRUE., control of the program is passed to the statements foll owing the IF
statement and executed until an ELSE or ENDIF statement is encountered. If the logical expression evaluates to
.FALSE. control of the program is passed to the statements following the next occurrence of an ELSE statement.
If an ENDIF statement is encountered before an ELSE statement, the conditional is ended. ELSE statements are
optional. Nested IF statements are allowed and must have a corresponding ENDIF statement.

5.2.4.2.2 SELECT conditional branching

The SELECT...ENDSEL block, which begins with a SELECT statement, provides the capability to execute
statements according to the results of one or more equality tests.

A typical SELECT...ENDSEL block will consist of the following:

tfmfduP� � �
dbtfP� � � � R

j}jhzyfgqj� xyfyjrjsy-x.

JSIHFX�
dbtfP� � � � S

� � � � � � fgqj� xyfyjrjsy-x.

JSIHFX�
dbtfP� � � � T

j}jhzyfgqj� xyfyjrjsy-x.

JSIHFX�
IKYHFX�

ISO 22093:2011(E)

© ISO 2011 – All rights reserved36



j}jhzyfgqj� xyfyjrjsy-x.

JSIHFX�
JSIXJQ�

The block of statements following the first CASE statement whose literal argument equals the value of the SELECT
statement's argument will be executed until the ENDCAS statement is encountered and then program execution
will continue at the first statement following the ENDSEL statement. If no CASE statement's literal argument
equals the SELECT argument and if the optional DFTCAS is present, then the statements between the DFTCAS
statement and the ENDCAS statement are executed. An ENDSEL statement designates the end of the
SELECT...ENDSEL block.

Details of the operation of the SELECT...ENDSEL block are given in section 6.168. An example is given in A.29.

5.2.4.2.3 DO looping

The DO…ENDDO block statements provide the capability of repeating a sequence of executable statement(s).
The looping is dependent on the initial and limit values and the optionally specified increment value. A typical
DO…ENDDO block will consist of the following:

epP� �� � � M� �� � � � �M�� � � � M� �� � � � � ��

j}jhzyfgqj� xyfyjrjsy-x.

JSIIT�

Based on the DO loop index that has been previously been declared as an integer variable, a looping sequence is
initiated. The index is initially set and continues looping at the optionally specified increment until the limit value
has be reached. The increment variable is optional, and if not present, the increment variable is set to 1.

5.2.4.2.4 Unconditional JUMPTO

In DMIS, the JUMPTO statement is used to unconditionally transfer the execution of the program to the statements
following a program line that contains only a label name enclosed in parentheses with no label type. A typical
JUMPTO statement will consist of the following:

kvnqupPI� � � � � � � � � � RJ
I� � � � � � � � � � SJ

j}jhzyfgqj� xyfyjrjsy-x.

I� � � � � � � � � � RJ

j}jhzyfgqj� xyfyjrjsy-x.

The JUMPTO statement is used to direct control to any valid location backward or forward in the same program
unit. A program cannot branch into or out of a measurement or calibration block, this is only allowed in conditional
or looping blocks. These program blocks are described in clause 5.1.10.2 and sub clauses.

5.2.4.3 Macros

DMIS provides for the definition of macro routines to perform repetitive functions without having to reprogram all of
the statements. DMIS macro routines can be defined internally in the program unit or externally in a modular
program unit.

5.2.4.3.1 Macro declaration and structure

A macro routine is declared and defined by a sequence of DMIS statements starting with MACRO and ending with
ENDMAC. All DMIS statements except DMISMN, DMISMD, and ENDFIL may be used in a macro routine. A
MACRO statement includes an optional comma-separated parameter list. Each parameter is a name that would be
valid as a variable name or such a name enclosed in apostrophes. If a name is enclosed in apostrophes, it
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represents a label name. These parameters may be used in the statements of the macro routine. A label name
MACRO parameter can be used in a statement of the macro routine only to represent a label name. Nested
macros, that is, a macro within a macro, are allowed..

5.2.4.3.2 Macro operation

A macro routine is invoked by using a CALL statement. External macros must be called with the CALL/EXTERN
statement. A CALL statement that invokes a macro routine must have the same number of parameters as the
MACRO statement being invoked.

When a macro routine is called, it is executed as follows. First, substitute the statements between MACRO and
ENDMAC for the CALL statement. Second, substitute the text of each parameter of the CALL statement for the
corresponding parameter of the MACRO statement wherever a parameter of the MACRO statement is used in any
statement in the macro routine. Third, execute the statements normally. A parameter of a CALL statement
corresponding to a label name in the MACRO it calls must be enclosed in parentheses. When the text of such a
parameter is substituted in the statements of the macro routine, only the part inside the parentheses is used (the
parentheses are not included).

The following example illustrates the structure and operation of a macro. In (Figure 2 — Hole pattern to be
inspected with a macro routine), a hole pat tern in a plate is depicted. It is desired to measure the four circles
through the use of a macro routine. The macro will be called HOLPAT, and each circle will be measured by taking
four point measurements. A macro to perform these measurements is as follows:

enjtnoPH� � � � � �� � � � HMQVOR
gjmobnPHt�� � � q� �� � � � HMQVOR
efdmPmpdbmMsfbmMy� � � �Mz� � � �
efdmPmpdbmMdibsMWUMs� �� � R
nIipmqbuJ^nbdspPyRMzRMe� � � RMq� � � � � R
efdmPmpdbmMjouhsMj
efdmPmpdbmMsfbmMj� Mk� Ms� � RMu� � � �
K-EUmwjid6.BKJFY4HNWHQJ1NSSJW1HFWY1]61^6151515161Infr6�
s� � R^bttjhoPQOVKe� � � R
hpupPyRMzRMV
hpupPyRMzRMQ
nfbtPdjsdmfMgIaq� � � � � RJMU
� � � IT4N1518

u� � � � ^bttjhoPjKZQ
� � � � � � N{BFXXNLS4HTX-IYTW-Ymjyf..
� � � � � � O{BFXXNLS4XNS-IYTW-Ymjyf..

qunfbtPdbsuMIs� � RKj� JLyRMIs� � RKk� JLzRMQM2N{12O{15�
� � � JSIIT
JSIRJX�
hpupPyR1^615�
hpupPyRMzRMV
pvuqvuPgIaq� � � � � RJMU
JSIRFH�

In this example, the macro called "HOLPAT" is defined with four parameters: X1, Y1, Diam1 and Phred_1.

The GOTO statements position the probe in the center of the circle. The circle is defined, and the MEAS statement
is then issued to measure the circle. A DO loop is used to calculate the nominal PTMEAS points in CART format.
Finally, the sensor is repositioned and feature data are output. The ENDMAC statement signifies the end of the
macro routine.

To perform the measurement of all four holes, it is only necessary to call the macro routine four times.

s� �� � R^bttjhoPHdjsm� SH
dbmmPnIipmqbuJMRQMRUMVMs� �� � R
y� � � �^bttjhoPRQ
z� � � �^bttjhoPUY
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s� �� � R^bttjhoPHdjsm� RH
dbmmPnIipmqbuJMy� � � �Mz� � � �MRQMs� �� � R
s� �� � R^bttjhoPHdjsm� TH
dbmmPnIipmqbuJMUQMUYMSQM � Wfqkd6�
s� �� � R^bttjhoPHdjsm� UH
dbmmPnIipmqbuJMUQMRUMTM� Wfqkd6�

JSIKNQ�

In the first CALL statement in the example above, X1 is replaced by 10, Y1 is replaced by 14, Diam1 is replaced by
5, and Phred_1 is replaced by Ralf_1.

In the second CALL statement in the example above, X1 is replaced by X_val, Y1 is replaced by Y_val, Diam1 is
replaced by 10, and Phred_1 is replaced by Ralf_1.

The values of X_val and Y_val will be changed after execution of the macro to 10 and 48, respectively. Also after
execution, the variables I, Iv, Jv, Rad1, and Theta, which are declared inside the macro will no longer be valid
variables.

The last parameter on the first line of the HOLPAT macro could also be handled by replacing Phred_1 with a name
in apostrophes as follows.

nIipmqbuJ^nbdspPyRMzRMe� � � RM³�� � � �� R³

In this case, the two lines in the first half of the example that use Phred_1 would be changed to the following

K-qfgjqd6.BKJFY4HNWHQJ1NSSJW1HFWY1]61^6151515161Infr6�
pvuqvuPgI�� � � �� RJMU

and the last half of the example would be written by putting the text of the label in parentheses, as follows.

dbmmPnIipmqbuJMRQMRUMVMIdjsm� SJ
y� � � �^bttjhoPRQ
z� � � �^bttjhoPUY
dbmmPnIipmqbuJMy� � � �Mz� � � �MRQMIdjsm� RJ
dbmmPnIipmqbuJMUQMUYMSQM Idjsm� TJ
dbmmPnIipmqbuJMUQMRUMTM Idjsm� UJ

14

40

10 CIRL_2 DIA=5 CIRL_4 DIA=3

34

CIRL_1 DIA=10 CIRL_3 DIA=20

Figure 2 — Hole pattern to be inspected with a macro routine
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5.2.4.4 Data types

5.2.4.4.1 Logical values

Logical values are either .TRUE. or .FALSE.. Logical data type is BOOL.

5.2.4.4.2 Numeric values

Numeric values are integral or floating point signed numbers whose range is determined by its data type. Numeric
data types are INTGR, LONG, REAL, and DOUBLE.

5.2.4.4.3 Character values

Character values are a sequence of characters as defined in clause 5.1.1, Characters. Character data type is
CHAR.

5.2.4.4.4 Vector values

A vector value in DMIS is an ordered triplet of double precision real numbers representing the Cartesian X, Y and Z
components of a vector respectively. Vector data type is VECTOR. There are no literal vectors in DMIS. A vector
value is created by first declaring a vector variable with the DECL statement using the VECTOR minor word; this
variable is then filled with the desired values using either the VCART or VPOL intrinsic functions.

Vector values are not defined in any particular coordinate system and are without units. Therefore, they do update
with coordinate system changes or changes in units.

A vector value may not be used as a direct substitute for DMIS parameters in a DMIS statement. For example, the
following syntax is not allowed in DMIS:

efdmPwfdupsM� ��
� �� ^bttjhoPwdbsuIQMQMRQJ
hpupP� ��

Instead, the X, Y and Z components of the vector value must be accessed with the VECX, VECY and VECZ
intrinsic functions. The following is the corrected syntax:

efdmPwfdupsM� ��
� �� ^bttjhoPwdbsuIQMQMRQJ
hpupPwfdyI� �� JMwfdzI� �� JMwfd{I� �� J

Refer to A.36.

5.2.4.5 Intrinsic functions

DMIS intrinsic functions consist of the function name, an open parenthesis, optional p arameter list, and a closed
parenthesis.

Table 6 — Intrinsic function words

ABS INDX RTOD TAN

ACOS INT SCFEAT TRIM

ASIN LEN SCSNS UPC

ATAN LN SDATE VAL

ATAN2 LOG SDATETIME VCART

BADGT LONG SELAPSETIME VCROSS

BADPT LWC SENSNOTOUCH VDOT
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CHR MN SERROR VECX

CONCAT MOD SHORT VECY

COS MX SIGN VECZ

DBLE NINT SILTCH VMAG

DTOR ORD SIN VMCS

ELEMNT PTDATA SMODE VPCS

EOF QTEMP SQRT VPOL

EOLN RAND STIME VUNIT

EXIST RL STR

EXP RPT SUBSTR

5.3 Mathematics

5.3.1 Operators

Operators are used with operands (literals, variables and intrinsic functions) to create complex expressions which
may be used to replace any parameters of the proper data type in any DMIS statement.

All operators except unary +, unary -, and (unary) .NOT. are binary operators. That is, they take one operand on
the left and one on the right. The three unary operators take one operand on the right.

For all binary operators, except multiplication and division of vectors by numbers, both operands must be of the
same type (numeric, logical, character, or vector).

Where the form of an expression does not make it clear how operations are to be grouped, (a - b + c), for example,
precedence and associativity rules are applied. DMIS uses the precedence rules listed in ( Table 7 — Precedence
rules). Associativity rules vary by type of operator and are discussed in the subclauses below.

5.3.1.1 Numeric operators

Numeric operators yield numeric values.

Numeric expressions may use the following numeric operators:

a) + Addition and unary plus (i.e. keep the same sign as the operand)

b) - Subtraction and unary minus (i.e. reverse the sign of the operand)

c) * Multiplication

d) / Division

e) ** Exponentiation

EXAMPLES

G0H�
bKcPSOQ
---G2H./J.//F.0I�

The operands of numeric operators must all be of numeric type. The subtypes of numeric (INTGR, LONG, REAL,
and DOUBLE) may be used together in any combination. The numeric subtype yielded by a numeric operator is
determined as described in clause 5.1.2.8.
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In the case of division of integers in an expression containing only integers, the value of the result is truncated, not
rounded, and no conversion to a real type is performed. For example, the value of the expression (5/3) is 1, and
the value of the expression (-7/2) is -3.

Where an expression has numeric operators of the same precedence and grouping is not done with parentheses,
the operators are left associative. For example, (a - b - c - d) is evaluated the same way as (((a - b) - c) - d).

5.3.1.2 Relational operators

Relational operators yield logical values.

Where numeric operands are used, numeric subtypes may be mixed.

Logical expressions use the following relational operators:

a) .EQ. Equal to
Operands may be numeric, character, logical, or vector.

b) .NE. Not equal to
Operands may be numeric, character, logical, or vector.

c) .LT. Less than
Operands may be numeric or character.

d) .LE. Less than or equal to
Operands may be numeric or character.

e) .GT. Greater than
Operands may be numeric or character.

f) .GE. Greater than or equal to
Operands may be numeric or character.

In the case of character operands, the following rules apply.

Æ The value to be compared for single characters is the numeric ASCII value.

Æ Two character strings are equa l if and only if they have the same number of characters and at each position in
the strings the characters are the same.

Æ Character string s1 is greater than string s2 if either:

Æ at the first position where both strings have a character and the characters differ, the character in s1 is
greater than the character in s2. For example, s1 is greater if s1='bit' and s2='bid'; also if s1='bit' and
s2='bide'.

Æ both strings have the same characters in the same positions up to the end of s2, but s1 is longer. For
example, s1 is greater if s1='bite' and s2='bit'.

Æ Character string s2 is less than string s1 if and only if s1 is greater than s2.

Æ In the case of a CHAR variable, the number of characters given in the DECL statement is never used. Only
the number of characters in the current contents of the variable is used.

Relational operators are not associative. It is an error to write an expression using relational operators in which
associativity is required in order to interpret the expression. For example, the exp ression (a .LT. b .LT. c) is not
allowed.
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5.3.1.3 Logical operators

Logical operators yield logical values.

Logical expressions may use the following logical operators:

a) .AND. The .AND. operator shall yield .TRUE. if and only if both of its operands evaluate to .TRUE..

b) .OR. The .OR. operator shall yield .TRUE. if and only if one or both of its operands evaluate to .TRUE..

c) .NOT. The .NOT. operator shall yield .TRUE. if and only if its operand evaluates to .FALSE. . Likewise, it
shall yield .FALSE. if and only if its operand evaluates to .TRUE..

The operands of logical operators must all be of logical type.

The .AND. and .OR. operators, which have the same precedence, are left associative. For example, (a .AND. b
.OR. c) means the same as ((a .AND. b) .OR. c)

5.3.1.4 Vector operators

Vector expressions may use the following vector operators:

a) + Addition and unary plus (i.e. keep the same sign as the operand)

b) - Subtraction and unary minus (i.e. reverse the sign of the operand)

c) * Scalar multiplication (i.e. changing the magnitude of a vector)

d) / Scalar division (i.e. changing the magnitude of a vector)

EXAMPLES

efdmPwfdupsMbMcMd
b^bttjhoPwdbsuIRMSMTJ
c^bttjhoPwdbsuIUMVMWJ
d^bttjhoPbLcNwdbsuITMUMVJ
))� H� nx� st|� 71819
d^bttjhoPbKSOQ
))� H� nx� st|� 7191;
d^bttjhoPINbLIcKQOVJJKS
))� H� nx� st|� 71615

Except for scaling, the operands of vector operators must all be of vector type. For scaling, one operand must be
of vector type and the other must be of numeric type.

Where an expression has vector operators of the same precedence and grouping is not done with parentheses, the
operators are left associative. For example, (a - b - c - d) is evaluated the same way as (((a - b) - c) - d).

5.3.1.5 Precedence rules

DMIS expressions use the precedence rules for operators, which include nested parentheses, given in (Table 7 —
Precedence rules).

Table 7 — Precedence rules

Operator Description Precedence
h� �� � � ��
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Operator Description Precedence

() Group operations 9

Fwnymrjynh� Tujwfytwx

+ Positive value 7

- Negative value 7

** Exponentiation 6

* Multiplication 5

/ Division 5

+ Addition 4

- Subtraction 4
Nsywnsxnh� Kzshyntsx 3

Wjqfyntsfq� Tujwfytwx

.EQ. Equal to 2

.NE. Not equal to 2

.LT. Less than 2

.LE. Less than or equal to 2

.GT. Greater than 2

.GE. Greater than or equal to 2

Qtlnhfq� Tujwfytwx

.AND. Logical and 1

.OR. Logical or 1

.NOT. Logical negate 8

Precedence: 1 is lowest, 9 is highest.

Like precedence is evaluated from left to right.

5.3.2 Features

Features are geometric elements, which may or may not be on the workpiece or part. An example of a feature that
is not on the part is a point in space. If the feature is on the part, it may be referred to in two ways: as a feature
nominal or as a feature actual. Feature nominals must be defined in the program. Feature actuals are either
measured or constructed by the DME during program execution. When a feature is constructed, at least one of the
features used in its construction must be a measured or constructed feature. The result of a construction is a
feature actual, 'FA(lname)'.

5.3.2.1 Feature definition

DMIS supports a set of feature definitions which are simple geometric elements. Additionally, other types of feature
definitions can be used to define complex two dimensional curves and complex three dimensional surfaces.
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5.3.2.1.1 Supported features

The following features are supported:

Æ Arc, with the FEAT/ARC ( input format 1 ) and FEAT/ARC ( input format 2 ) statements,

Æ Circle, with the FEAT/CIRCLE statement,

Æ Cone, with the FEAT/CONE statement,

Æ Conical radial segments with the FEAT/CONRADSEGMNT statement,

Æ Centered parallel line (cparln), with the FEAT/CPARLN statement,

Æ Cylinder, with the FEAT/CYLNDR statement,

Æ Cylindrical radial segments with the FEAT/CYLRADSEGMNT statement,

Æ Edge point, with the FEAT/EDGEPT statement,

Æ Ellipse, with the FEAT/ELLIPS statement,

Æ Elongated cylinder, with the FEAT/ELONGCYL statement,

Æ Generic curve (gcurve), with the FEAT/GCURVE statement,

Æ Generic feature, with the FEAT/GEOM statement,

Æ Generic surface (gsurf), with the FEAT/GSURF statement,

Æ Line, with the FEAT/LINE statement,

Æ Object, with the FEAT/OBJECT statement,

Æ Opposite symmetric planes (sympln), with the FEAT/SYMPLN statement,

Æ Parallel planes (parpln), with the FEAT/PARPLN statement,

Æ Pattern, with the FEAT/PATERN statement,

Æ Plane, with the FEAT/PLANE statement,

Æ Point, with the FEAT/POINT statement,

Æ Rectangle (right rectangular prism), with the FEAT/RCTNGL statement,

Æ Sphere, with the FEAT/SPHERE statement,

Æ Spherical radial segments with the FEAT/SPHRADSEGMNT statement ,

Æ Surface-of-revolution, with the FEAT/REVSURF statement,

Æ Toroidal radial segments with the FEAT/TORRADSEGMNT statement, and

Æ Torus, with the FEAT/TORUS statement.
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5.3.2.1.2 Complex features

Two feature types (FEAT/GCURVE and FEAT/GSURF) are provided to define complex curves and surfaces.
These are required to support features which are not otherwise supported in the vocabulary. They can be used to
define known complex geometry or they can also be used to digitize parts of unknown geometry . The nominal
definitions for FEAT/GCURVE and FEAT/GSURF statements may simply assign a label to the group of points to be
measured on the feature. Since, in this case, the feature has no nominal definition, the point data which was taken
in measuring the feature is output as the actual.

A nominal definition for an unknown complex surface called SURF_1 might be as follows:

gItvsg� RJ^gfbuPhtvsg

The corresponding feature actual would be as follows when probe compensation is off: (set with the PRCOMP/OFF
statement)

gbItvsg� RJ^gfbuPhtvsgMsbxebu
4}1~1��
4}1~1��
4333�
4333�
JSIFY� �

The x,y,z data would represent raw data, that is, center of probe.

Or, the corresponding feature actual would be as follows when probe compensation is on: (set with the
PRCOMP/ON statement)

gbItvsg� RJ^gfbuPhtvsg
4}1~1��
4}1~1��
4333�
JSIFY�

The x,y,z data would represent points on the surface. Some DMEs may also support output of the incoming i,j,k
vectors from the PTMEAS statements. In this case, the vectors would be normal to the respective features defined
with the FEAT/GCURVE, or FEAT/GSURF statements.

5.3.2.2 Reducible features

There are several feature types that are reducible to a simple geometric element of point, line, or plane type.

Table 8 — Reducible features

Feature Reducible Feature

Point (x,y,z) Line (x,y,z,i,j,k) Plane (x,y,z,ni,nj,nk)

ARC Yes – Center Point No No

CIRCLE Yes – Center Point No No

CONE Yes – Vertex Yes – Axis No

CONRADSEGMNT Yes – Vertex Yes – Axis No

CPARLN Yes – Center Point Yes – Along Length vector No

CYLNDER No Yes – Axis No

CYLNDER-BOUND Yes – Center Point Yes – Axis No

CYLRADSEGMNT Yes – Center Point Yes – Axis No

EDGEPT Yes No No
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ELLIPS Yes – Center Between Foci Yes – from Focus1 to Focus2 No

ELONGCYL No No Yes – Center Plane

GCURVE No No No

GEOM No No No

GSURF No No No

LINE No Yes No

OBJECT No No No

PARPLN No No Yes – Center Plane

PATERN No No No

PLANE No No Yes

POINT Yes No No

RCTNGL Yes – Center Point No No

REVSURF No Yes – Axis No

SPHERE Yes – Center Point No No

SPHRADSEGMNT Yes – Center Point No No

SYMPLN No No Yes – Center Plane

TORRADSEGMNT Yes – Center Point Yes Yes

TORUS Yes – Center Point Yes Yes

Reducible features are those features that can be unambiguously reduced.

Derived Features are those features that can be derived from other feature's arguments.

5.3.2.3 Feature reference

Features are referred to in two ways: as a feature nominal or as a feature actual.

5.3.2.3.1 Feature nominal

The feature nominal is the feature definition that comes from the CAD model or part drawing. It is the as-designed
feature. The feature nominal definition is passed in the inspection program to the DME, and gives the nominal size,
location, and orientation of the feature. A label name is assigned to the feature in the feature nominal definition.
The label name is enclosed in parentheses and preceded by a label type "F", where the "F" indicates that this is the
feature nominal definition.

A feature nominal definition for a circle called CIRCLE_1 might be as follows:

gIdjsdmf� RJ^gfbuPdjsdmfMjoofsMdbsuMRQMRQMVMQMQMRMY

Feature nominal coordinates shall retain their original values during any subsequent coordinate system
transformations, with nominal values unchanged throughout the execution of the system. Therefore, a nominal
definition is not directly associated with or expressed in any coordinate system; however, the nominal definition
shall be utilized as a location relative to the origin of the current coordinate system at the t ime it is applied.
Conversely, feature actual coordinates always reference the same absolute location within 3D space, but are
transformed (when used) into the current coordinate system.
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5.3.2.3.2 Feature actual

A feature actual FA(lname) is created by measuring or constructing a feature, or defining an FA(lname). The
feature actual definition gives the measured size, location, and orientation of the feature. The actual definition is
output by the DME into the output file, preceded by a label type FA(lname) to indicate a feature actual (refer to
clause 5.1.9, Data output). The label name of the actual is the same as the label name of the corresponding
nominal.

For example, CIRCLE_1 might be output as:

gbIdjsdmf� RJ^gfbuPdjsdmfMjoofsMdbsuMZOYZMZOZTMVMQMQMRMXOZX

Here, we see that the actual center location deviated from the nominal definition in clause 5.3.2.3.1 by 0.11 in the X
direction and by 0.07 in the Y direction, and the actual diameter deviated by 0.03.

5.3.2.4 Measured feature

DMEs collect point data and use these data to construct features. A circle, for example, may be measured by
calculating the best-fit circle through five measured points. The points themselves are not features, but are only
used to compute the circle. When data are used in this manner, the circle is referred to as a measured feature.

As shown in clause 5.3.2.3.1 and 5.3.2.3.2, feature orientation consists of an x,y,z point and an i,j,k unit vector.
The use of the vector is described in the individual statement definition in section 6. Unless otherwise indicated, all
normal vectors point away from the part surface.

5.3.2.5 Constructed feature

The DMIS vocabulary provides for the construction of features using other features. When a DME is instructed to
construct a feature from other features, at least one of the features used in the construction must be a feature type
FA(lname). The circle on which the holes in a bolt hole pattern lie, for example, can be constructed by measuring
the bolt holes and then calculating the best-fit circle through their centers. In this case, the circle is called a
constructed feature. The difference between a constructed feature and a measured feature is that the constructed
feature is computed from other features, whereas the measured feature is computed from measured point data.
Point data are usually lost after the feature actual definition is computed.

In the example of the bolt hole pattern, the DME can be instructed to compute the circle through the center-point of
all measured holes, or it can be instructed to compute the center-point through one measured hole and the
nominals of the other holes. It is not valid, however, to instruct the DME to compute the circle through only the
nominals of the holes. In this case, the circle definition could have been computed without using any measurement
results and therefore can be done without the DME. Since a construction must use at least one feature actual, a
previously constructed feature, or a defined FA(lname), the result of a construction is a feature actual.

Construction statements cause the DME to construct a feature from previously defined features and at least one
previously measured feature. The result of the construction process is a feature actual. The feature nominal must
be defined prior to the construction of the feature actual. There are several formats for this statement, and there
are no defaults. The specif ication for each format is given in the Statement Reference section (section 6.14 to
section 6.28).

5.3.2.6 Feature data access

If a feature has been measured with point buffering enabled with the PTBUFF/ON statement, then its
corresponding individual point nominal and measured data can be referenced by the following syntax:

K-qsfrj.`sb�
KF-qsfrj.`sb�
K-qsfrj.`s1rb�
KF-qsfrj.`s1rb�

Where:
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n is the beginning point index of the feature's individual point data.

m is the ending point index of the feature's individual point data.

Note that if the measurement program is in automatic mode at the time of measurement, the individual point data
would correspond to the nominal points as generated by the DME 's internal algorithm and their subsequent actual
measurements. If scanning is active, when operating in programmed mode and the PAMEAS statement is used to
direct the scan path, any nominal data generated by the DME's internal algorithm will be on the defined path. Any
nominal data generated by the DME's internal algorithm is based on scanning parameters in effect at the time of
feature measurement. If the PTMEAS statement is used when operating in programmed mode, the individual point
nominal data will correspond to the programmed PTMEAS statements and their subsequent actual measurements.

For example, the measured point data for the second PTMEAS statement of a circle CIR1 would be addressed as
FA(CIR1)[2] or FA(CIR1)[2,2] and the nominal point data for the second, third, and fourth PTMEAS statement of a
plane PL1 would be addressed as F(PL1)[2,4]. If the latter example of referencing PTMEAS points was used in an
OUTPUT statement at a time when probe compensation is on (set with the PRCOMP/ON statement), then three
separate lines of output would result.

gIqmRJ|S~^gfbuPqmbofMquebubMdbsuM� SM� SM� SM� SM� SM� S
gIqmRJ|T~^gfbuPqmbofMquebubMdbsuM� TM� TM� TM� TM� TM� T
gIqmRJ|U~^gfbuPqmbofMquebubMdbsuM� UM� UM� UM� UM� UM� U

The actual point data for the second, third and fourth measured points on the same plane referenced with
FA(PL1)[2,4] would produce the following three lines of output at a time when probe compensation is on (set with
the PRCOMP/ON statement):

KF-UQ6.`7bBKJFY4UQFSJ1UYIFYF1HFWY1}71~71�71uwginfr71n71o71p7�
gbIqmRJ|T~^gfbuPqmbofMquebubMdbsuM� TM� TM� TM� � � � � � � TM� TM� TM� T
KF-UQ6.`9bBKJFY4UQFSJ1UYIFYF1HFWY1}91~91�91uwginfr91n91o91p9�

In the above example, the individual x,y,z coordinates of each point would correspond to the resulting probe
compensated coordinates of the measured feature's surface or edge. The prbdiam parameter for each point
corresponds to the effective probe diameter used to measure each point of the plane's surface. The individual i,j,k
vector direction for each point corresponds to the direction of the probe compensation from probe center to the
x,y,z compensated coordinates. (Figure 3 — Feature data access) illustrates this for 3 points on a measured circle.

Any feature (including a point feature) measured while point buffering is enabled can have its individual point data
referenced via the subscript format. Regardless of the setting of probe compensation at measurement time, both
compensated and uncompensated point data can be accessed depending on the setting of probe compensation at
the time of output. The form of the actual individual data output depends on the setting of probe compensation at
the time of output.

The actual point data for the second, third and fourth measure points on the same plane referenced with
FA(PL1)[2,4] would produce the following three lines of output at a time when probe compensation is off (set with
the PRCOMP/OFF statement):

KF-UQ6.`7bBKJFY4UQFSJ1UYIFYF1WF\IFY1}71~71�71uwginfr71n71o71p7�
KF-UQ6.`8bBKJFY4UQFSJ1UYIFYF1WF\IFY1}81~81�81uwginfr81n81o81p8�
KF-UQ6.`9bBKJFY4UQFSJ1UYIFYF1WF\IFY1}91~91�91uwginfr91n91o91p9�

In the above example, the individual x, y, z coordinates of each point would correspond to the resulting probe
center coordinates when triggered by the measured feature 's surface or edge. The prbdiam parameter for each
point corresponds to the effective probe diameter used to measure each point of the plane 's surface. The
individual i, j, k vector direction for each point corresponds to the direction of probe compensation from probe
center to the x, y, z compensated coordinates. If a feature is not understood by the system, then the RAWDAT
format for each feature type should be utilized instead of the above formats.

The type of the individual point values for a feature nominal are derived at the time of measurement. If a point was
specified in polar coordinates within a PTMEAS statement, it will be output in polar coordinates during point data
output, otherwise if in Cartesian coordinates it will be output in Cartesian coordinates.
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The use of the subscripted label format is limited to certain vocabulary statements which include: CONST ( input
format 1 ), CONST ( input format 4 ), CONST ( input format 13 ), DATDEF, OBTAIN, OUTPUT and XTRACT
statements. Refer to the detailed format description (and notes) on each of those statements for additional
information on the use of subscripted label formats.

PTDATA x,y,z feature compensated coordinates of probe

PTDATA i,j,k feature compensated direction of probe

Probe approach/retract directions

Figure 3 — Feature data access

5.3.2.7 Boundaries

Boundaries can be applied to both features and tolerances to create bounded features and tolerances.

The boundary definition is used to define boundaries on both features and tolerances. Unbounded features and
tolerances are bounded with planes. Some tolerances, such as 3D position and total runout, require that features
be bounded. A projected tolerance zone is an example of a bounded tolerance.

5.3.2.7.1 Features

Planes and cones are unbounded by definition. Lines and cylinders may be bounded or unbounded depending on
their definitions. Unbounded features can be bounded with planes using the BOUND statement. The planes may
either exist on the part or they may exist only in space.

Constructions of offset planes or planes through points constructed with MOVEPT can end up "in space" and yet
they are valid feature actuals.

5.3.2.7.2 Tolerances

Tolerances may also be bounded using the BOUND statement. For example, this may be used when required to
define a projected tolerance zone for perpendicularity. Tolerance boundaries may be used for other reasons, such
as to bound profile tolerances. Bounded tolerances remain bounded for the duration of the program.

5.3.2.7.3 Usage

Boundary information may be used by either the DME, the system receiving results, or both. If a CAD system is to
receive the DME output file, for example, feature boundary information is required to c onstruct a model of the
measured part. If the DME does not use the boundary information, it is passed to the output file without change or
interpretation. If the DME does use boundary information, the actual boundaries will be passed to the output file
when the feature data is output.

5.3.2.7.4 Boundary example

An example of a bounded feature and tolerance is shown in (Figure 4 — Boundaries applied to a feature and
tolerance). This is a plate with a hole through it. The hole has a perpendicularity tolerance applied with a projected
tolerance zone of 0.25. The hole is represented as a cylinder in the DMIS vocabulary. The cylinder is then
bounded with PLANE_1 and PLANE_2. The perpendicularity tolerance is bounded with PLANE_2 and PLANE_3,
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where PLANE_3 is 0.25 above the surface of the plate. Note that the direction vectors of the bounding planes
point away from the surface of the part. The statements that describe this condition might read as follows:

npefPbvup
uIqfsq� upmJ^upmPqfsqMOSVMsgtMebuIbJ
gIqmbof� RJ^gfbuPqmbofMdbsuMVMVMQMQMQM26�
gIqmbof� SJ^gfbuPqmbofMdbsuMVMVMVMQMQMR
gIqmbof� TJ^gfbuPqmbofMdbsuMVMVMVOSVMQMQMR
nfbtPqmbofMgIqmbof� RJMT
JSIRJX�
nfbtPqmbofMgIqmbof� SJMT
JSIRJX�
dpotuPqmbofMgIqmbof� TJMpggtfuMgbIqmbof� SJ
cpvoePgIdzm� RJMgIqmbof� RJMgIqmbof� SJ
cpvoePuIqfsq� upmJMgIqmbof� SJMgIqmbof� TJ

In the example, PLANE_1 and PLANE_2 exist on the part, while PLANE_3 does not. If the DME used the
boundary information in computing the actual feature and tolerance, it would output the actuals for the planes and
indicate them as actuals in the BOUND statement sent to the output file. Actual boundary plane definitions are also
sent to the output file by execution of the BOUND statement, if the boundary information is utilized:

cpvoePgbIdzm� RJMgbIqmbof� RJMgbIqmbof� SJ
gbIqmbof� RJ^gfbuPqmbofMdbsuMVMVMQMQMQM26�
gbIqmbof� SJ^gfbuPqmbofMdbsuMVMVMVMQMQMR
cpvoePubIqfsq� upmJMgbIqmbof� SJMgbIqmbof� TJ
gbIqmbof� SJ^gfbuPqmbofMdbsuMVMVMVMQMQMR
gbIqmbof� TJ^gfbuPqmbofMdbsuMVMVMVOSVMQMQMR

If the DME did not use the boundary information, it would pass the BOUND statement to the output file as it was
read. Nominal boundary plane definitions are also sent to the output file by execution of the BOUND statement, if
the boundary information is not utilized:

cpvoePgIdzm� RJMgIqmbof� RJMgIqmbof� SJ
gIqmbof� RJ^gfbuPqmbofMdbsuMVMVMQMQMQM26�
gIqmbof� SJ^gfbuPqmbofMdbsuMVMVMVMQMQMR
cpvoePuIqfsq� upmJMgIqmbof� SJMgIqmbof� TJ
gIqmbof� SJ^gfbuPqmbofMdbsuMVMVMVMQMQMR
gIqmbof� TJ^gfbuPqmbofMdbsuMVMVMVOSVMQMQMR

Figure 4 — Boundaries applied to a feature and tolerance
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5.3.2.7.5 Bounding features

The BOUND statement must occur prior to the measurement of a feature that is bounded. When bounding a
feature, the bounding plane's direction vector (that is, normal) designates the direction that is trimmed away.
Furthermore, the bounding planes are applied per precedence order via the curr ent BOUND and any subsequent
BOUND statements. Refer to Figure 5 — Feature boundaries.

gId��� t� � J^gfbuPdpofMjoofsMdbsuMQMQMSMQMQM26185�
gIu�� J^gfbuPqmbofMdbsuMQMQMRMQMQMR
gIc�� � �� J^gfbuPqmbofMdbsuMQMQMQMQMQM26�
gIb�� �� q�� �� J^gfbuPqmbofMdbsuMRMQMQMQOZUZMQOQMQOTRW
cpvoePgId��� t� � JMgIu�� JMgIc�� � �� JMgIb�� �� q�� �� J

Conical Segment

= -

Figure 5 — Feature boundaries

5.3.2.7.6 Bounding tolerances

When a tolerance is bounded, the BOUND statement must occur prior to the EVAL or OUTPUT statements for the
feature to which the tolerance is applied. When bounding a tolerance, the bounding plane's direction vector (that
is, normal) indicates the included tolerance zone. Refer to Figure 6 — Tolerance boundaries.

uIqfsq� upmJ^upmPqfsqMOQQVMebuIbJ
gIp� � � � � q�� �� J^gfbuPqmbofMdbsuMVMVMVOSVMQMQM26�
gIu�� J^gfbuPqmbofMdbsuMVMVMVMQMQMR
cpvoePuIqfsq� upmJMgIu�� JMgIp� � � � � q�� �� J
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Figure 6 — Tolerance boundaries

5.3.3 Tolerances

5.3.3.1 Tolerance definitions

Tolerance definitions are used to describe generic tolerances. They also provide for labels to be assigned to e ach
tolerance. These labels are used with the EVAL and OUTPUT statements to associate the tolerances to the
features.

5.3.3.1.1 Supported tolerances

DMIS supports tolerances according to the [ASME Y14.5M - 1994 Standard for Dimensioning and Tolerancing].
The tolerances supported are:

Æ angle between features (direct)

Æ angle (direct)

Æ angle with respect to another feature (direct)

Æ angularity (orientation)

Æ circular runout (runout)

Æ circularity (form)

Æ composite position (location)

Æ composite line profile (profile)

Æ composite surface profile (profile)

Æ concentricity (location)
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Æ cylindricity (form)

Æ diameter (direct)

Æ distance between features (direct)

Æ distance with respect to another feature (direct)

Æ flatness (form)

Æ parallelism (orientation)

Æ perpendicularity (orientation)

Æ position (location)

Æ profile of a line (profile)

Æ profile of a point (profile)

Æ profile of a surface (profile)

Æ radius (direct)

Æ straightness (form)

Æ symmetry (location)

Æ total runout (runout)

Æ width (direct)

In addition, tolerances have been included to support traditional practices, including bilateral positional (non-ASME
locations) and user defined tolerances with the (TOL/USETOL) statement.

5.3.3.1.2 Referencing tolerances

Tolerances are referred to in two ways: as nominal tolerances and as actual tolerances. Nominal tolerances are
those found in the CAD model or part drawing and are the "as-designed" tolerances. They are passed in the
inspection program to the DME. Actual tolerances are the evaluated tolerances computed from measured or
constructed features. A tolerance actual is created by an OUTPUT or an EVAL statement. An actual flatness, for
example, is the width of the zone within which the measured feature has been computed to lie. Tolerances are
assigned labels in the nominal definitions, and the actuals have the same label names as the correspondin g
nominals. Nominal labels are preceded by a "T" label type and actuals are preceded by a "TA" label type. The
syntax of the actuals is very similar, but not identical, to the nominals. Refer to specific tolerance statements
detailed in section 6 for additional information.

5.3.3.1.3 Tolerancing features

Tolerance definitions are generic, in that they do not have references to features. The relationship between
features and tolerances is managed through the application of the OUTPUT and EVAL statements. The following
example illustrates a sequence of statements to associate a feature CIRCLE_1 with a diameter tolerance DIAM_1
and a position tolerance POS_1:

K-HNWHQJd6.BKJFY4HNWHQJ1NSSJW1HFWY1651651: 151516137: 5�
uIejbn� RJ^upmPejbnM2355613555: �
uIqpt� RJ^upmPqptMSeMOQQVMnnd
npefPbvupMqsphMnbo
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nfbtPdjsdmfMgIdjsdmf� RJMU
JSIRJX�
pvuqvuPgbIdjsdmf� RJMubIejbn� RJMubIqpt� RJ

In this way, the same tolerance label can be used for several different features, thereby minimizing the number of
tolerance statements required in a program. Note, however, that bounded tolerances remain bounded for the
duration of the program. Refer to section 5.3.2.7 for further explanation.

5.3.3.1.4 Material condition modifiers on features of size.

To consider the material condition modifier for positional tolerances applied to a feature of size (for example
cylinders, or parallel planes) then a size tolerance (for example diameter or width) must be previously associated
with the feature of size.

Given the code segment:

K-h~q.BKJFY4H^QSIW1� 333
nfbtPdzmoesMgI� � �JMRX
JSIRJX�
uI� � � � J^upmPejbnMNOQRQMOQRQ
uI� �� � � J^upmPqptMTeMOQRUMnndMebuIlJMebuIdJMebuIqJ

To consider the MMC material condition modifier for FA(cyl), then the size tolerance must be associated wit h
FA(cyl) before the positional tolerance associated via one of three approaches:

fwbmPgbI� � �JMuI� � � � J
pvuqvuPgbI� � �JMubI� �� � � J

or:

pvuqvuPgbI� � �JMubI� � � � J
pvuqvuPgbI� � �JMubI� �� � � J

or:

pvuqvuPgbI� � �JMubI� � � � JMubI� �� � � J

5.3.3.2 Simultaneous requirements

The application of the OUTPUT and EVAL statements cause the evaluation of a tolerance condition relating two
features (such as the distance between the features and the angle between the features) or the evaluation of one
or more tolerances related to single feature (such as the size of the feature, the orientation of the feature, and the
location of the feature). In the latter case features are evaluated individually.

It is often the case that it is required to evaluate location and profile tolerances of several features simultaneously.
Where two or more features or patterns of features are located by basic dimensions related to common datum
features referenced in the same order of precedence and at the same material condition they are often considered
as a composite pattern with the geometric tolerances applied simultaneously.

The SIMREQT/ ENDSIMREQT block is used to control the simultaneous evaluation of tolerances. When a
SIMREQT statement is issued all subsequent individual evaluations and output of tolerances initiated by EVAL and
OUTPUT statements are suspended. When the ENDSIMREQT statement is encountered all tolerance evaluations
specified in the SIMREQT/ ENDSIMREQT block (with EVAL and OUTPUT statements) are performed
simultaneously and then the output specified in the SIMREQT/ ENDSIMREQT block (with OUTPUT statements) is
performed.

If material condition modifiers are used on datum references or an incomplete datum reference frame is specified,
i.e., one in which all degrees of freedom of rotation and translation are not removed, then datum reference frame
mobility will be present. The movement of the datum reference frame within this mobility is recorded in the output
of the SRA(lname) = ENDSIMREQT/TRMATX… statement. The ENDSIMREQT appears in the output fi le after all
feature and tolerance output specified in the SIMREQT/ ENDSIMREQT block.
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All profile and location tolerances evaluated or output in a SIMREQT/ ENDSIMREQT block must reference the
same datum reference frame, i.e., they must reference the same datums in the same order with the same material
condition modifiers.

An example of the use of the SIMREQT/ ENDSIMREQT block for the simultaneous evaluation of the true position
of a hole pattern and surface profiles:

))� Rjfxzwj� mtqjx� fsi� xzwkfhjx� yt� gj� ytq� � � �� � �
gIipmfRJ^gfbuPdzmoesMjoofsMdbsuMSOVZTMROWYXMUOVMQMQM26�
nfbtPdzmoesMgIipmfRJMW
333�
JSIRJX�
gIipmfSJ^gfbuPdzmoesMjoofsMdbsuMSOVZTMTOTRSMUOVMQMQM26�
nfbtPdzmoesMgIipmfSJMW
333�
JSIRJX�
gIqmbofRJ^gfbuPqmbofMdbsuMXOTVUMSOWWQMTOUUQMQOVMQMQOYWWQ
nfbtPqmbofMgIqmbofRJMRU
333�
JSIRJX�
gIqmbofSJ^gfbuPqmbofMdbsuMZMSOVMSMRMQMQ
nfbtPqmbofMgIqmbofSJMW
333�
JSIRJX�
))� Rjfxzwj� ifyzr� kjfyzwjx� fsi� fxxnls� ifyzr� qfgjqx
gIqmbofbJ^gfbuPqmbofMdbsuMTMTMUOVMQMQMR
nfbtPqmbofMgIqmbofbJMRQ
333�
JSIRJX�
ebuefgPgbIqmbofbJMebuIbJ
gIipmfcJ^gfbuPdzmoesMjoofsMdbsuMUMSOVMUOVMQMQM2617�
nfbtPdzmoesMgIipmfcJMRW
333�
JSIRJX�
ebuefgPgbIipmfcJMebuIcJ
))� Ijknsj� ytqjwfshjx
uIejbnRJ^upmPejbnMNQOQRQMQOQRQ
uIejbnSJ^upmPejbnMNQOQRVMQOQRQ
uIejbncJ^upmPejbnMNQOQQVMQOQQV
uIqspgRJ^upmPqspgtMNQOQRVMQOQRVMebuIbJMebuIcJMnnd
uIqptRJ^upmPqptMTeMQOQRQMnndMebuIbJMebuIcJMnnd
))� J{fqzfyj� ymj� xn�j� tk� ifyzr� G
fwbmPgbIipmfcJMuIejbncJ
))� Fqq� ymj� ytqjwfshjx� wjvznwj� f� jvzn{fqjsy� IFY� xjvzjshj� -j3l31� IFY-F.1IFY-G.1RRH.�
tsIRJ^tjnsfruPKNWXY�
pvuqvuPgbIipmfRJMubIejbnRJMubIqptRJ
pvuqvuPgbIipmfSJMubIejbnSJMubIqptRJ
pvuqvuPgbIqmbofRJMubIqspgRJ
pvuqvuPgbIqmbofSJMubIqspgRJ
))� Ymnx� j{fqzfyjx� ymj� xnrzqyfsjtzx� wjvznwjrjsy� yt� ymj� ytqjwfshj,x� ifyzr� xjvzjshj�
))� nshqzinsl� ymj� fuuwtuwnfyj� ifyzr� rfyjwnfq� htsinynts� rtinknjwx� fsi� hwjfyjx� f� �
))� XWF-6.� ymfy� xmt|x� ymj� htrrts� UHX� zxji� yt� j{fqzfyj� ymj� xnrzqyfsjtzx� �
))� wjvznwjrjsy� ymfy� |nqq� gj� tzyuzy3�
foetjnsfru

The DMIS output file would contain output like:

tsIRJ^tjnsfruPKNWXY�
gbIipmfRJ^gfbuPdzmoesMjoofsMdbsuMSOVYVMROWUSMUOVQSMQMQM26�
ubIejbnRJ^upmPejbnMOQQTMjoupm
ubIqptRJ^upmPqptMTeMQOQQZMjoupmMnndMebuIbJMebuIcJMnnd
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gbIipmfSJ^gfbuPdzmoesMjoofsMdbsuMSOVZTMTOTRWMUOVQUMQMQM26�
ubIejbnSJ^upmPejbnMNQOQQXMjoupm
ubIqptRJ^upmPqptMTeMQOQQUMjoupmMnndMebuIbJMebuIcJMnnd
gbIqmbofRJ^gfbuPqmbofMdbsuMXOTVYMSOWWTMTOUUZMQOUZYMNOQQVMQOYWX
ubIqspgRJ^upmPqspgtMNQOQQYMQOQQUMjoupmMebuIbJMebuIcJMnnd
gbIqmbofSJ^gfbuPqmbofMdbsuMZOQQTMSOUZYMSOQQZMOZZZMOQRSSM2355=�
ubIqspgRJ^upmPqspgtMOQQRMQOQQZMjoupmMebuIbJMebuIcJMnnd
tsbIRJ^foetjnsfruPusnbuyMOZZZMOQQSMNOQQTMOQQRMOZYXMOQUVME
NOQWXMOQQUMOZSTMOQQSM23559123558�

5.3.4 Key Characteristics

The KEYCHAR statement provides a means to uniquely identify an association between nominal feature(s) and
nominal tolerance(s) with an optional criticality designator. That is, one or two previously defined F(lname) with one
or more defined T(lname) can be assigned with a MINOR, MAJOR, or CRITICAL criticality designator. The
execution of an EVAL statement with a KC(lname) causes the evalution of the feature(s) specified in the KEYCHAR
statement to the tolerances specified in the KEYCHAR statement. The execution of an output statement with a
KC(lname) results in the key characteristic, feature nominal(s) and tolerance nominal(s) being passed to the output
file. The execution of an output statement with a KCA(lname) results in the evaluation of the feature(s) specified in
the KEYCHAR statement to the tolerances specified in the KEYCHAR statement, and the passing of the key
characteristic, feature actual(s) and tolerance actual(s) to the output file.

5.3.5 Datums

The DATDEF statement provides a means to assign a datum label, that is, DAT(x), to one or more previously
defined, measured, or constructed feature s. This datum label can then be used with the DATSET statement to
define part coordinate systems. Datum labels are also used with the LOCATE, TRANS, ROTATE, and TOL
statements. Compound datum labels, that is, DAT(x-x) are the result of feature constructions, and can be
substituted where appropriate, for a DAT(x) in any statement format.

5.3.5.1 Datum targets

The DATTRGDEF statement provides a means to define a datum target and assign a datum target label, that is,
DATTRG(x), to one or more previously defined, measured, or constructed features. This datum target label can
then be used with the DATDEF statement.

gIq�� �� bJ^gfbuPqmbofMdbsuMVMVMVMQMQMR
gIq� bRJ^gfbuPqpjouMdbsuMRMRMVMQMQMR
gIq� bSJ^gfbuPqpjouMdbsuMRMZMVMQMQMR
gIq� bTJ^gfbuPqpjouMdbsuMZMRMVMQMQMR

ebuushefgPgIq� bRJMebuushIbRJ
ebuushefgPgIq� bSJMebuushIbSJ
ebuushefgPgIq� bTJMebuushIbTJ

ebuefgPebuushIbRJMebuushIbSJMebuushIbTJMgIq�� �� bJMebuIbJ

5.3.6 Coordinate systems

DMIS coordinates are expressed in either a Cartesian coordinate system, refer to ( Figure 7 — Right-handed
Cartesian coordinate frame), or a 3-D polar coordinate system, refer to (Figure 8 — Right-handed polar coordinate
frame)

Cartesian coordinates are rectilinear 3-D coordinates which are also called rectangular coordinates. The three
axes of 3-D Cartesian coordinates conventionally denoted the x-axis, y-axis, and z-axis are chosen to be linear and
mutually perpendicular. DMIS references 3-D Cartesian coordinates as x, y, and z. All vectors are expressed
relative to the Cartesian coordinate system as i,j,k where 'i' is a distance along the x -axis from the origin, 'j' is a
distance along the y-axis from the origin, 'k' is a distance along the z-axis from the origin. A vector i,j,k provides a
normal direction for an associated point, the location of which is expressed in either Cartesian or polar coordinates.
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3-D polar coordinates are also called cylindrical coordinates and are referred to as polar coordinates throughout
this standard. DMIS references 3-D polar coordinates as r, a, and h. Where 'r' is a radial distance from the origin,
'a' is the azimuth or angle, and 'h' is a distance from the origin on the working plane, along the centerline axis of the
cylindrical coordinate system.

The coordinate 'r' must be greater than or equal to zero. The coordinate 'a' must be a value between –360.00º and
360.00º if the angle is expressed in decimal degrees, between -2� and 2� if the angle is expressed in radians, or
between -360:00:00.00 and 360:00:00.00 if the angle is expressed in degrees:minutes:seconds.

The coordinate 'a' is dependent on the working plane used in the definition of the 3-D polar coordinates.
Transformation of 3-D polar coordinates to Cartesian coordinates or transformation of Cartesian coordinates to 3-D
polar coordinates is dependent on the working plane used in the definition of the 3-D polar coordinates. The origin
of the polar coordinate system is equal to the origin of the Cartesian coordinate system.

If the XY plane of the Cartesian coordinate frame is the working plane, coordinate 'a' is the angle from the x -axis
toward the y-axis.

If the YZ plane of the Cartesian coordinate frame is the working plane, coordinate 'a' is the angle from the y -axis
toward the z-axis.

If the ZX plane of the Cartesian coordinate frame is the working plane, coordinate 'a' is the angle from the z -axis
toward the x-axis.

j-dir
point
(x,y,z)

z

y
x

k-dir

i-dir

x-axis

y-axis

z-axis

Figure 7 — Right-handed Cartesian coordinate frame
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axis-3
perpindicular to the

working plane

working plane
axis-1

working plane
axis-2

point
(r,a,h)

r

h

a

j-dir

k-dir

i-dir

Figure 8 — Right-handed polar coordinate frame

5.3.6.1 Definition of the coordinate frame handedness

DMIS uses only the right-hand rule for coordinate frames. A right-handed coordinate frame is such that the z-
positive direction vector multiplied in a cross product with the x-positive direction vector will yield the y-positive
direction vector. Handedness is also defined with the right hand, where the index finger points in the positive x, the
thumb points in the positive z, and the middle finger points to positive y.

(Figure 7 — Right-handed Cartesian coordinate frame) , shows a right-handed Cartesian coordinate frame.

(Figure 8 — Right-handed polar coordinate frame), shows a right -handed polar coordinate frame.

5.3.6.2 Definition of the handedness of rotation

DMIS uses only the right hand rule convention for angular relationships. A positive right -handed angular rotation in
a right-handed coordinate frame is:

- In the x-y plane from positive x to positive y, where 0 degrees is along the positive x-axis.

- In the y-z plane from positive y to positive z, where 0 degrees is along the positive y-axis.

- In the z-x plane from positive z to positive x, where 0 degrees is along the positive z-axis.

A right hand rotation around an axis is defined with the thumb of the right hand pointing along the positive direction
of the axis, and the fingers pointing in the direction of positive rotation.

All rotations are expressed as right-hand rotations in right-hand coordinate frames.

(Figure 9 — Right-handed (positive) rotation), illustrates a right -handed (positive) rotation.
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Figure 9 — Right-handed (positive) rotation

5.3.6.3 Coordinate frame transformation

All transforms will map a coordinate frame from a right-handed coordinate frame to a right-handed coordinate
frame. All transforms must must preserve the lengths of vectors and the angles between them (i.e. every
transformation must be a rotation, a translation, or a combination of the two with no scaling, skewing or mirroring).

5.3.6.4 Construction

Because the features of parts are defined and toleranced in reference to datums, a part coordinate system must be
established reflecting those datums before the features can be measured. Also, since a DME has its own
coordinate system, that is, a system of three mutually orthogonal axes of motion known as the machine coordinate
system, the part coordinate system must be created within the machine coordinate system.

In DMIS a complete part coordinate system consists of three mutually orthogonal planes whose paired
intersections represent the axes, and whose mutual intersection depicts the origin. DMEs establish part coordinate
systems by measuring datum features or references and specifying them as the required elements of the part
coordinate system.

In DMIS a part coordinate system consists of two separate and equivalent (but not identical) transformations: a
D(lname), or defined coordinate system, and a DA(lname), or actual coordinate system. All feature nominals are
referenced relative to a nominal coordinate system D(lname). All feature actuals are referenced relative to an
actual coordinate system DA(lname). Both a defined coordinate system and an actual coordinate system are
created simultaneously during execution of any of the datuming statements (for example DA TSET, ROTATE,
TRANS, LOCATE). The nominal coordinate system is created using only feature nominals, including the nominals
for any feature actuals, specified in a datuming statement. The associated actual coordinate system is created
from the list of features as specified, whether nominal or actual, in the same datuming statement.

Once a datum reference frame or part coordinate system has been defined, all feature locations and orientations
are established with respect to it. New coordinate systems can be established through translation or rotation of the
coordinate system, or by reissuing the DATSET statement. All coordinate systems are assigned labels.
Translations and rotations of the part coordinate system can be defined by a specified amount or by an alignment
with a feature. Refer to clause 5.3.2.3 and sub clauses for more information about the relationship of coordinate
systems to features.

The part coordinate systems established by the DATSET, LOCATE, ROTATE, and TRA NS statements can be
saved with the SAVE statement and recalled for later use with the RECALL statement. They can also be rotated or
translated to establish new coordinate systems. When creating a coordinate system the following rules apply:

Æ The primary datum is the first datum assigned.

Æ The secondary is always perpendicular to the primary datum. The DME will force perpendicularity.

Æ The tertiary is always perpendicular to both the primary and secondary datums. Here again, the DME will
force perpendicularity.
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5.3.6.5 Three step approach

The DATSET statement provides for the definition of the orientation, alignment, and origin, of the part coordinate
system ( refer to the DATSET statement). The TRANS statement can also define the origin of the part coordinate
system, or translate it to establish a new one. The ROTATE statement can also define the alignment of the part
coordinate system, or rotate it to establish a new one.

Together or in any combination, the DATSET, ROTATE, and TRANS statements may be combined to establish
part coordinate systems in three steps:

a) ORIENTING the PRIMARY AXIS,

b) ALIGNING the SECONDARY AXIS,

c) ESTABLISHING the ORIGIN.

5.3.6.5.1 Orientation

The first step in creating a part coordinate system is to establish the direction of the primary axis. This di rection
might be, for example, the normal to a datum plane. Once determined, this axis becomes the primary axis
establishing the orientation of the part coordinate system. For example, this axis can be the z-axis:

eI� � � � J^ebutfuPndt
gI� �� �� � RJ^gfbuPqmbofMdbsuMQMQMQMQMQMR
nfbtPqmbofMgI� �� �� � RJMT
qunfbtPdbsuMQOVMRMQMQMQMR
qunfbtPdbsuMQOVMRQMQMQMQMR
qunfbtPdbsuMRQMOVMQMQMQMR
JSIRJX�
ebuefgPgbI� �� �� � RJMebuIbJ
eI�� � � �� � RJ^ebutfuPebuIbJM{ejsM{psjh

With the primary axis and plane established, the directions of the two remaining part coordinate system axes may
be optionally determined, (in some cases, a primary axis and plane are sufficient). These remaining axes lie in the
primary plane and are perpendicular to each other and the primary axis. Note that because of imperfections in
manufacturing processes, the actual measured features used and assigned as datums with the DATDEF statement
may not be perfectly orthogonal; however, the DME makes the necessary adjustments to ensure the construction
of a part coordinate system that is perfectly orthogonal. Therefore, when these feature actuals are used to define
the secondary and tertiary axes of the part coordinate system, they may not be coincident with the datum planes of
the part coordinate system.

5.3.6.5.2 Alignment

The second step in creating a part coordinate system is to establish the direction of the secondary datum
referenced on the part for the alignment of the secondary axis. This must be established with a minimum of two
points and could be the X, Y, or Z axis as long as it does not conflict with the primary axis (must be orthogonal to
the primary axis). This is commonly either the X or Y axis. For example:

I-twnjsyd6.BIFYXJY4IFY-F.1_INW1_TWNL�
))� Rjfxzwj� y|t� hnwhqjx1� htsxywzhy� f� qnsj� ymwtzlm
))� ymjnw� hjsyjwx� fsi� fqnls� ymj� ^� f}nx� yt� ymj
))� {jhytw� tk� ymj� qnsj3� � Ymj� fqnlsrjsy� ns� ymnx
))� hfxj� |nqq� gj� jxyfgqnxmji� |nym� ymj� WTYFYJ
))� fsi� IFYXJY� xyfyjrjsyx� yt� nqqzxywfyj� ymjnw� fuuqnhfynts3�

gI� � � � �� � RJ^gfbuPdjsdmfMjoofsMdbsuMQMQMQMQMQMRMRQ
nfbtPdjsdmfMgI� � � � �� � RJMU
qunfbtPdbsuMNVOQMQOQMQMRMQMQ
qunfbtPdbsuMVOQMQOQMQM261515�
qunfbtPdbsuMQOQMNVOQMQMQMRMQ
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qunfbtPdbsuMQOQMVOQMQMQM2615�
JSIRJX�
gI� � � � �� � SJ^gfbuPdjsdmfMjoofsMdbsuMQMSQMQMQMQMRMRQ
nfbtPdjsdmfMgI� � � � �� � SJMU
qunfbtPdbsuMNVOQMSQOQMQMRMQMQ
qunfbtPdbsuMVOQMSQOQMQM261515�
qunfbtPdbsuMQOQMSVOQMQMQM2615�
qunfbtPdbsuMQOQMRVOQMQMQMRMQ
JSIRJX�
gI�� �� � RJ^gfbuPmjofMdbsuMvocoeMQMQMQMQMRMQMQMQMR
dpotuPmjofMgI�� �� � RJMcgMgbI� � � � �� � RJMgbI� � � � �� � SJ
ebuefgPgbI�� �� � RJMebuIcJ
eI� �� � �� RJ^spubufP{byjtMebuIcJMzejs

Now that the secondary axis is established, the perpendicularity of the third or tertiary part coordinate system axis
is locked in. The direction of the third or tertiary axis is defined by the right hand rule.

5.3.6.5.3 Origin

The third step in establishing a part coordinate system is to determine the zero starting point or origin . This final
step is accomplished with the TRANS statement. For example:

))� Xjy� ymj� ]� fsi� ^� f}nx� twnlns� yt� ymj� hjsyjw
))� tk� KF-hnwhqjd6.� fsi� ymj� _� f}nx� twnlns� ts
))� KF-uqfsjd6.
ebuefgPgbI� � � � �� � RJMebuIdJ
eIsfg� tzt� RJ^usbotPypsjhMebuIdJMzpsjhMebuIdJM{psjhMebuIbJ
))� Xf{j� ymj� ufwy� httwinsfyj� x~xyjr� ktw� qfyjw
))� wj2zxj3�
XF[J4IF-WJKdX^Xd6.�

5.3.6.6 Single step approach

An alternative to the previously described approach is to establish the part coordinate system using one DATSET
statement. It is important to note, however, that when the following procedure is utilized, the DATSET statement
must remain intact. The use of the tertiary portion of the DATSET statement is optional and is totally dependent
upon the specific application.

For example:
eI� � � � � � � J^ebutfuPndt
gI� �� �� � RJ^gfbuPqmbofMdbsuMQMQMQMQMQMR
nfbtPqmbofMgI� �� �� � RJMU
qunfbtPdbsuMNVOQMSQOQMQMQMQMR
qunfbtPdbsuMVOQMSQOQMQMQMQMR
qunfbtPdbsuMQOQMSVOQMQMQMQMR
qunfbtPdbsuMQOQMRVOQMQMQMQMR
JSIRJX�
ebuefgPgbI� �� �� � RJMebuIbJ
gI� � � � �� � RJ^gfbuPdjsdmfMjoofsMdbsuMQMQMQMQMQMRMRQ
nfbtPdjsdmfMgI� � � � �� � RJMU
qunfbtPdbsuMNVOQMQOQMQMRMQMQ
qunfbtPdbsuMVOQMQOQMQM261515�
qunfbtPdbsuMQOQMNVOQMQMQMRMQ
qunfbtPdbsuMQOQMVOQMQMQM2615�
JSIRJX�
ebuefgPgbI� � � � �� � RJMebuIdJ
gI� � � � �� � SJ^gfbuPdjsdmfMjoofsMdbsuMQMSQMQMQMQMRMRQ
nfbtPdjsdmfMgI� � � � �� � SJMU
qunfbtPdbsuMNVOQMSQOQMQMRMQMQ
qunfbtPdbsuMVOQMSQOQMQM261515�
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qunfbtPdbsuMQOQMSVOQMQMQM2615�
qunfbtPdbsuMQOQMRVOQMQMQMRMQ
JSIRJX�
gI�� �� � RJ^gfbuPmjofMdbsuMvocoeMQMQMQMQMRMQMQMQMR
dpotuPmjofMgI�� �� � RJMcgMgbI� � � � �� � RJMgbI� � � � �� � SJ
ebuefgPgbI�� �� � RJMebuIcJ
I-wjkdx~xd6.BIFYXJY4IFY-F.1_INW1_TWNL1IFY-G.1]INW1^TWNL1IFY-H.1]TWNL�

In some instances, one might find it advantageous to control the probe radius compensation during the
establishment of the part coordinate system. One common approach is to use the PRCOMP/ON statement prior to
the part alignment sequence. If you desire more control, it is possible to use the PRCOMP/OFF statement and
utilize the PRBRAD minor word in the TRANS statement to control the desired coordinate sy stem position. Let's
review one possible scenario with two solutions.

Xtqzynts� 6?

npefPnbo
UWHTRU4TKK�
\PUQFS4]^UQFS�
))� Jxyfgqnxm� Ifyzr� F
gI� �� �� � bJ^gfbuPqmbofMdbsuMQMQMQMQMQMR
nfbtPqmbofMgI� �� �� � bJMT
qunfbtPdbsuMNVOQMSQOQMQMQMQMR
qunfbtPdbsuMVOQMSQOQMQMQMQMR
qunfbtPdbsuMQOQMSVOQMQMQMQMR
JSIRJX�
ebuefgPgbI� �� �� � bJMebuIbJ
eI� � � �� {J^usbotP{psjhMebuIbJ
))� Jxyfgqnxm� Ifyzr� G
gI�� �� � cJ^gfbuPmjofMvocoeMdbsuMQMQMQMRMQMQMQM2615�
nfbtPmjofMgI�� �� � cJMS
qunfbtPdbsuMQOSQMQOQMQMQM2615�
qunfbtPdbsuMRVOQMQOQMQMQM2615�
JSIRJX�
ebuefgPgbI�� �� � cJMebuIcJ
eI� �� � � � � yJ^spubufP{byjtMebuIcJMyejs
))� Jxyfgqnxm� Ifyzr� H
gI� �� �� � dJ^gfbuPqpjouMdbsuMQMQMQM261515�
nfbtPqpjouMgI� �� �� � dJMR
qunfbtPdbsuMQOQMQOQMQMRMQMQ
JSIRJX�
ebuefgPgbI� �� �� � dJMebuIdJ
eI� � � �� � � J^usbotPypsjhMebuIdJMzpsjhMebuIcJ
EE� Rt{j� Ufwy� Httwinsfyj� X~xyjr� yt� Ufwy� Xzwkfhj
eIt� � J^usbotPypsjhMqscsbeMzpsjhMqscsbeM{psjhMqscsbe

Xtqzynts� 7?

npefPnbo
qsdpnqPpo
xlqmboPyzqmbo
))� Jxyfgqnxm� Ifyzr� F
gI� �� �� � bJ^gfbuPqmbofMdbsuMQMQMQMQMQMR
nfbtPqmbofMgI� �� �� � bJMT
qunfbtPdbsuMNVOQMSQOQMQMQMQMR
qunfbtPdbsuMVOQMSQOQMQMQMQMR
qunfbtPdbsuMQOQMSVOQMQMQMQMR
JSIRJX�
ebuefgPgbI� �� �� � bJMebuIbJ
))� Jxyfgqnxm� Ifyzr� G
gI�� �� � cJ^gfbuPmjofMvocoeMdbsuMQMQMQMRMQMQMQM2615�
nfbtPmjofMgI�� �� � cJMS

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 63



qunfbtPdbsuMQOSQMQOQMQMQM2615�
qunfbtPdbsuMRVOQMQOQMQMQM2615�
JSIRJX�
ebuefgPgbI�� �� � cMebuIcJ
))� Jxyfgqnxm� Ifyzr� H
gI� �� �� � dJ^gfbuPqpjouMdbsuMQMQMQM261515�
nfbtPqpjouMgI� �� �� � dJMR
qunfbtPdbsuMQOQMQOQMQM261515�
JSIRJX�
ebuefgPgbI� �� �� � dJMebuIdJ
))� Jxyfgqnxm� Ufwy� Httwinsfyj� X~xyjr
eI�� � � � �J^ebutfuPebuIbJM{ejsM{psjhMebuIcJMyejsMzpsjhMebuIdJMypsjh

5.3.6.7 Complex coordinate system construction

The process of constructing a part coordinate system becomes more complex when there are no longer
perpendicular relationships between the features measured to establish datums and the datums themselves. For a
complex alignment, the target measurement locations for at least one datum will be on a curved or canted surface.
This means the orthogonal planes of the coordinate system cannot be determined independently. For example,
the location of the primary datum targets on a curved surface, and therefore the primary datum direction, cannot be
exactly determined until a complete coordinate system has been established.

Complex part coordinate systems for the purpose of dimensional inspection are often establi shed using physical
holding fixtures. These holding fixtures locate the part with respect to a fixture coordinate system defined with plate
surfaces, bores or bosses, tooling balls or a combination of these. These simple features allow for simple
coordinate system construction using the DATSET, ROTATE and TRANS statements.

The part is aligned to the holding fixture variously using a series of net pads, tooling balls, tangent bars, and fixed
or spring-loaded circular or diamond pins. The effect of these fixture components is to remove all degrees of
freedom of motion. The DME software can construct a complete coordinate system by removing these degrees of
freedom in a manner similar to a holding fixture, allowing the physical holding fixture to be emulated.

5.3.6.7.1 Iterative coordinate system construction

One method of constructing a complex coordinate system is to measure the datum targets and establish a simple
coordinate system from them using the DATSET, ROTATE and TRANS statements. Using this newly constructed
coordinate system, the datum targets are re-measured, and a more refined coordinate system is constructed. This
process is repeated until the desired convergence is achieved, that is, the coordinate system changes are less than
a specified amount in a subsequent iteration.

In an iterative coordinate system construction, the ITERAT statement is used to control convergence testing and
program branching. Two program statement labels are specified in the ITERAT statement parameter list. The first
is the program location to which program execution is transferred in order to repeat the datum target measurement
and simple coordinate system construction for the next iteration. The second is a program location to which
program execution is transferred if the specified convergence is not achieved within the specified number of
measurement iterations. Once convergence is achieved, the program execution is transferred to the statement
following the ITERAT statement.

The following example shows the iterative construction of a part coordinate system on a part in which the three
target points for the primary datum are on a curved surface.

npefPnbo
efdmPhmpcbmMepvcmfM� d��� � � �
K-QTHFYTWd6.BKJFY4UTNSY1HFWY1978: 351=: ;35=: 91669: 351535579153>>>>12535669�
gImpdbups� SJ^gfbuPqpjouMdbsuMURUXOQMYUYOWZQRMRRYXOQMQOQMROQMQOQ
gImpdbups� TJ^gfbuPqpjouMdbsuMUSZSOQMYVYORZYXMRTUQOQMNQOQQSSMQOZZZZMQOQRRV
K-IFYdF.BKJFY4UQFSJ1HFWY1978: 351=: ;35=: 91669: 35153516351535�
K-XQTYdG.BKJFY4HUFWQS1NSSJW1WTZSI1HFWY196;5351=;53;>96166: ;35)�
MQOQMROQMQOQMQOQMQOQMROQMRWOQMRTOQ
K-HNWdH.BKJFY4HNWHQJ1NSSJW1HFWY197;: 3559>1=;83;=>>16853515351635153516835�
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K-IFYdG.BKJFY4QNSJ1ZSGSI1HFWY197;: 3559>1=;83;=>>168535153515351635153516351535�
))�
Itubsujoh� qpjouJ
))�
nfbtPqpjouMgImpdbups� RJMR
JSIRJX�
nfbtPqpjouMgImpdbups� SJMR
JSIRJX�
nfbtPqpjouMgImpdbups� TJMR
JSIRJX�
nfbtPdjsdmfMgIdjs� dJMU
JSIRJX�
nfbtPdqbsmoMgItmpu� cJMV
JSIRJX�
HTSXY4UQFSJ1K-IFYdF.1TKKXJY1KF-QTHFYTWd6.1KF-QTHFYTWd7.1KF-QTHFYTWd8.�
ebuefgPgbIebu� bJMebuIbJ
dpotuPmjofMgIebu� cJMpggtfuMgbIdjs� dJMgbItmpu� cJ
ebuefgPgbIebu� cJMebuIcJ
ebuefgPgbIdjs� dJMebuIdJ
eI�� � � �� RJ^ebutfuPebuIbJMzejsMzpsjh
eI�� � � �� SJ^spubufPzbyjtMebuIcJM{ejs
eI�� � � �� TJ^usbotPypsjhMebuIdJM{psjhMebuIdJ
eI�� � � �� UJ^spubufPybyjtMROZX
eIsfg� tzt� RJ^usbotPypsjhMNUSWTOSTUMzpsjhMYWTOSTM{psjhMRTQOQ
tbwfPebIsfg� tzt� R.� �
npefPbvupMnbo
iHts{jwlBNYJWFY4-XYFWYNSLdUTNSY.1-KFNQJI.1535: 1FGXQ1: 1^F]NX1KF-QTHFYTWd6.1)�
KF-QTHFYTWd7.1KF-QTHFYTWd8.1]F]NX1KF-HNWdH.1KF-XQTYdG.1_F]NX1KF-HNWdH.�

j}jhzyfgqj� xyfyjrjsyx

kvnqupPIfpqJ
))�
IgbjmfeJ
YJ]Y4TUJW1,Hts{jwljshj� kfnqji&,
-JTU.�
JSIKNQ�

The datum target feature nominals are defined in the desired final part coordinate system. The datum target
features are first measured manually. Datum features are constructed. A complete part coordinate system is
constructed from the datum features using the three-step DATSET, ROTATE and TRANS statement method. The
coordinate system orientation and origin is then moved to match the coordinate system in which the datum target
feature nominals were defined. The ITERAT statement is then used to test for convergence. The datum target
features are then re-measured in automatic mode and the datum feature construction and coordinate system
construction process is repeated until the convergence of 0.05 is achieved at which time the executable statements
comprising the main body of the program are executed. If the 5 iteration limit is exceeded program execution
branches causing the message "Convergence failed!" to be sent to the operator.

5.3.6.7.2 Matching feature actuals and feature nominals

The DATSET, ROTATE and TRANS statements are used to construct a coordinate system with the measured
datum features at the origin and with the measured datum feature axes pointing along the X, Y, or Z directions.
Often the datum target feature nominals are not near the origin or parallel to a major axis. The establishment of the
desired coordinate system then requires subsequent rotations and translations by nominal amounts.

The LOCATE statement allows for the construction of a complete coordinate system by matching measured feature
actuals to defined feature nominals. The coordinate system thus created matches the coordinate system in which
the datum target feature nominals were defined. The use of the LOCATE statement removes the necessity of
using the DATSET, ROTATE and TRANS statements.
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Because the LOCATE statement has feature location, direction and type information available, it can often better
estimate the final converged coordinate system, resulting in significantly fewer measurement iterations than the
DATSET, ROTATE and TRANS statement methods.

The LOCATE statement uses a list of feature actuals, matings, datums or a combination of these to construct a
complete coordinate system. There must be a sufficient number of features, matings, or datums specified to
remove all degrees of freedom specified in the LOCATE statement. The use of matings with the LOCATE
statement is described in 5.3.6.7.3 and 5.3.6.7.5, the use of datums is described in 5.3.6.7.4, and over-constrained
coordinate systems are described in 5.3.6.7.5.

What follows is an example of the same iterative alignment used in 5.3.6.7.1 that employs the LOCATE statement
in place of the DATSET, ROTATE and TRANS statements:

npefPnbo
efdmPhmpcbmMepvcmfM� d��� � � �
K-QTHFYTWd6.BKJFY4UTNSY1HFWY1978: 351=: ;35=: 91669: 351535579153>>>>12535669�
K-QTHFYTWd7.BKJFY4UTNSY1HFWY1969<351=9=3;>56166=<35153516351535�
gImpdbups� TJ^gfbuPqpjouMdbsuMUSZSOQMYVYORZYXMRTUQOQMNQOQQSSMQOZZZZMQOQRRV
gItmpu� cJ^gfbuPdqbsmoMjoofsMspvoeMdbsuMURWQOQMYWQOWZURMRRVWOQE
MQOQMROQMQOQMQOQMQOQMROQMRWOQMRTOQ
K-HNWdH.BKJFY4HNWHQJ1NSSJW1HFWY197;: 3559>1=;83;=>>16853515351635153516835�
))�
Itubsujoh� qpjouJ
))�
nfbtPqpjouMgImpdbups� RJMR
JSIRJX�
nfbtPqpjouMgImpdbups� SJMR
JSIRJX�
nfbtPqpjouMgImpdbups� TJMR
JSIRJX�
nfbtPdjsdmfMgIdjs� dJMU
JSIRJX�
nfbtPdqbsmoMgItmpu� cJMV
JSIRJX�
I-WJKdX^Xd6.BQTHFYJ4]^_INW1]^_F]N1KF-QTHFYTWd6.1KF-QTHFYTWd7.)�
MgbImpdbups� TJMgbIdjs� dJMgbItmpu� cJ
tbwfPebIsfg� tztd6.� �
))�
npefPbvupMnbo
iHts{jwlBNYJWFY4-XYFWYNSLdUTNSY.1-KFNQJI.1535: 1FGXQ1: 1^F]NX1KF-QTHFYTWd6.1)�
KF-QTHFYTWd7.1KF-QTHFYTWd8.1]F]NX1KF-HNWdH.1KF-XQTYdG.1_F]NX1KF-HNWdH.�

j}jhzyfgqj� xyfyjrjsyx

))�
kvnqupPIfpqJ
))�
IgbjmfeJ
YJ]Y4TUJW1,Hts{jwljshj� kfnqji&,
-JTU.�
JSIKNQ�

Again, the datum target features are measured manually. The LOCATE statement is used to find the coordinate
system which matches the measured feature actuals to the feature nominal definitions. The ITERAT statement is
used to re-measure the datum target features until the convergence of 0.05 is achieved. The resulting coordinate
system will be the same (within the convergence factor of 0.05) as the one in the example in section 5.3.6.7.1, but it
is achieved with less program code and possibly in fewer measurement iterations.
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5.3.6.7.3 Holding fixture emulation

When a part is placed in a physical holding fixture, extended features on the part mate with the various components
of the fixture. A surface may contact a tooling ball a t one point, the lowest point on another surface will mate with a
net pad, and a part edge may mate with a cylindrical pin acting as a trim stop. In all these cases, features on the
part are mating with features on the fixture that are of a different type: a plane with a sphere, a plane with a point,
and a line with a cylinder.

When feature actuals are specified in the LOCATE statement, they are matched to their corresponding feature
nominals. In order to fully emulate the action of a holding fixture it is necessary to be able to specify matings
between the measured feature actuals and feature nominal definitions representing holding fixture components. By
fully emulating a holding fixture, measurement iterations can be eliminated. Extend ed mating features on a part
can be measured once as planes, lines, generic surfaces or generic curves. These extended features can then be
mated to nominally defined fixture components without re-measurement.

In the following example datum targets on a car door are measured as planes and lines. These measured features
are then mated to nominally defined fixture components representing spheres and cylinders. A complete
coordinate system is then constructed without measurement iteration emulating a fixture coordinate system using
three spherical tooling balls and three cylindrical trim stops. The program assumes that an approximate coordinate
system exists before measurement.

))� rjfxzwj� ifyzr� yfwljyx� fx� j}yjsiji� kjfyzwjx3
))�
))� Wjkjw� yt� -Knlzwj� 65� � � Ifyzr� yfwljyx� ts� f� hfw� ittw.1� ktw� fs� j}fruqj� tk� ifyzr�
yfwljyx� ts� f� hfw� ittw3
))�
npefPqsphMnbo
K-F6.BKJFY4UQFSJ1HFWY1896: 3<851>75396;1: 873: <=153557>153<<7=1253;89<�
nfbtPqmbofMgIbRJMT
qunfbtPdbsuMTUSQOQWVMZRYORTYMVSZOXWXMQOQQSZMQOXXSYM253;89<�
qunfbtPdbsuMTURVOQWZMZSTOYWWMVTWOYYUMQOQQTQMQOXYWXM253;6<8�
qunfbtPdbsuMTURSOQVXMZRZOSUUMVTROQYTMQOQQSZMQOXXVWM253;867�
JSIRJX�
gIbSJ^gfbuPqmbofMdbsuMSXXUOVVTMZRXOQZVMVSYOTSXMNQOQQSVMQOXVZUM253;: 5;�
nfbtPqmbofMgIbSJMT
qunfbtPdbsuMSXYROVYUMZRTOXTQMVSUOSQXMNQOQQSVMQOXVZUM253;: 5;�
qunfbtPdbsuMSXXTOYZQMZSTOTSTMVTVOZSXMNQOQQSWMQOXYVSM253;6>8�
qunfbtPdbsuMSXWYORYVMZRUOSTRMVSUOYUWMNQOQQSWMQOXWRQM253;9=<�
JSIRJX�
K-F8.BKJFY4UQFSJ1HFWY1869: 37=81;><387816<>6365=1535598153=>>515398<>�
nfbtPqmbofMgIbTJMT
qunfbtPdbsuMTRWUOURTMXQQOYVVMRXYTOWZQMQOQQUTMQOYZZQMQOUTXZ
UYRJFX4HFWY1869=3=: 81;>53;7516=593=9>153558>153=>>515398<>�
UYRJFX4HFWY186773: =91<5539>916<=93<=91535587153=>>615398<=�
JSIRJX�
K-G6.BKJFY4QNSJ1ZSGSI1HFWY1876;37961==;37581688838771)�
� � 2ROQQQQMNQOQQQRMQOQQQQMQOQQQSMNQOSRQWMQOZXXW
nfbtPmjofMgIcRJMT
qunfbtPdbsuMTSRWOSURMYYWOSQTMRTTTOTSSMQOQQQSMNQOSRQWMQOZXXW
qunfbtPdbsuMTSQVOVYYMYYWOSQTMRTTTOTSQMNQOQQQVMNQOSRQVMQOZXXW
qunfbtPdbsuMTRZUOZTVMYYWOSQRMRTTTOTSSMNQOQQQUMNQOSRQVMQOZXXW
JSIRJX�
K-G7.BKJFY4QNSJ1ZSGSI1HFWY17>=<3<6: 1==;36751688739: 91)�
� � 2ROQQQQMNQOQQSWMQOQQQQMQOQQQZMNQOSRQZMQOZXXV
nfbtPmjofMgIcSJMT
qunfbtPdbsuMSZYXOXRVMYYWORSQMRTTSOUVUMQOQQQZMNQOSRQZMQOZXXV
qunfbtPdbsuMSZXSOZVTMYYWOQYTMRTTSOUVUMQOQQQZMNQOSRRRMQOZXXV
qunfbtPdbsuMSZVXOQVSMYYWOQUQMRTTSOUVUMQOQQQSMNQOSRRSMQOZXXU
JSIRJX�
K-H6.BKJFY4QNSJ1ZSGSI1HFWY1899;3>=51>=735971656>36<51)�
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� � 5357681NQOQVUXMQOZZYTMQOZZZXMNQOQQTQM25357;5�
nfbtPmjofMgIdRJMT
qunfbtPdbsuMTUUWOZYQMZYSOQUSMRQRZORXQMQOZZZXMNQOQQTQM25357;5�
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JSIRJX�
))� strnsfq� ijknsnyntsx� tk� kn}yzwj� htrutsjsyx
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MNQOZXXVMNQOSRRRMWOTVQ
gIut� dRJ^gfbuPdzmoesMpvufsMdbsuMTUVSOYVXMZYROTYSMRQTSOTWRMQOQQUSE
MQOZZYRMQOQWQYMWOTVQ
))� rfyj� rjfxzwji� ifyzr� yfwljyx� |nym� strnsfq� kn}yzwj� htrutsjsyx�
RF-RFYdF6.BRFYIJK4K-YGdF6.1KF-F6.1UY7UQ1GK153555153555�
RF-RFYdF7.BRFYIJK4K-YGdF7.1KF-F7.1UY7UQ1GK153555153555�
nbInbu� bTJ^nbuefgPgIuc� bTJMgbIbTJMquSqmMcgMQOQQQMQOQQQ
RF-RFYdG6.BRFYIJK4K-YXdG6.1KF-G6.1QS7QS1GK153555153555�
RF-RFYdG7.BRFYIJK4K-YXdG7.1KF-G7.1QS7QS1GK153555153555�
RF-RFYdH6.BRFYIJK4K-YXdH6.1KF-H6.1QS7QS1GK153555153555�
))� htsxywzhy� ymj� ufwy� httwinsfyj� x~xyjr�
eIqbsuJ^mpdbufPnbInbu� bRJMnbInbu� bSJMnbInbu� bTJMnbInbu� cRJMnbInbu� cSJMnbInbu� dRJ
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Figure 10 — Datum targets on a car door

5.3.6.7.4 Datums

Datums as defined with the DATDEF statement can be used in the LOCATE statement. A datum can remove
positional degrees of freedom depending on the datum feature type. For example, a plane can remove two
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rotational degrees of freedom and one translational degree of freedom, a cylinder can remove two rotational
degrees of freedom and two translational degrees of freedom, and a measured line can remove one rotational
degree of freedom and one translational degree of freedom. A datum removes all possible remaining degrees of
freedom. The datums take precedence in the order in which they appear in the LOCATE statement in the same
manner as datums take precedence in a feature control frame.

The example in (Figure 11 — Plate with a hole and slot), shows a coordinate system construction for a simple plate
with a hole and slot.

gIebuvn� bJ^gfbuPqmbofMdbsuMSOVQQQMSOVQQQMQOQQQQMQOQQQQMQOQQQQMROQQQQ
nfbtPqmbofMgIebuvn� bJMT
UYRJFX4HFWY1: 3555515355551535555153555515355551635555�
UYRJFX4HFWY15355551: 355551535555153555515355551635555�
UYRJFX4HFWY1: 355551: 355551535555153555515355551635555�
JSIRJX�
ebuIbJ^ebuefgPgbIebuvn� bJ
gIebuvn� cJ^KJFY4HNWHQJ1NSSJW1HFWY173555517355551535555153555515355551635555153;9;=�
nfbtPdjsdmfMgIebuvn� cJMU
UYRJFX4HFWY163;<;;17355551535555153555515355551635555�
UYRJFX4HFWY173555517387891535555153555515355551635555�
qunfbtPdbsuMSOTSTUMSOQQQQMQOQQQQMQOQQQQMQOQQQQMROQQ55�
UYRJFX4HFWY1735555163;<;;1535555153555515355551635555�
JSIRJX�
ebuIcJ^ebuefgPgbIebuvn� cJ
K-IFYZRdH.BKJFY4HUFWQS1NSSJW1WTZSI1HFWY17355551<3: 5551535555)�
153555516355551535555153555515355551635555163: 555153: 555�
nfbtPdqbsmoMgIebuvn� dJMV
qunfbtPdbsuMWOVQQQMSOSVQQMQOQQQQMNROQQQQMQOQQQQMQOQQQQ
qunfbtPdbsuMYOVQQQMSOSVQQMQOQQQQMNROQQQQMQOQQQQMQOQQQQ
UYRJFX4HFWY1<3: 555163<: 551535555163555515355551535555�
UYRJFX4HFWY1;3<: 5517355551535555153555516355551535555�
qunfbtPdbsuMYOSVQQMSOQQQQMQOQQQQMQOQQQQMNROQQQQMQOQQQQ
JSIRJX�
ebuIdJ^ebuefgPgbIebuvn� dJ
eIRJ^mpdbufPyz{ejsMyz{byjMebuIbJMebuIcJMebuIdJ

Z

Y

X

Figure 11 — Plate with a hole and slot
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5.3.6.7.5 Over specified coordinate systems

It is possible to specify more features and matings than are necessary to remove all degrees of freedom of motion
uniquely. In cases where a coordinate system is over specified a best -fit alignment results. If only features are
used in a LOCATE statement, all features have an equal weight in the coordinate system construction. If matings
are used, differential fitting tolerances can be specified. This allows specified features to be held more tightly or
loosely than others. Using this technique, part deviations along certain degrees of freedom of motion c an be
balanced.

The example shows the balancing of cross-car deviations on automotive glass. The primary and secondary datum
targets are sufficient to just remove all degrees of freedom of motion forward and backward and up and down as
well as all rotational degrees of freedom. A single point would be sufficient to remove the translational degree of
freedom in the cross-car direction. Instead, two points are specified. By defining matings between the measured
points and their nominal locations and applying differential tolerances to those matings, cross -car deviations can be
balanced. Zero tolerances are applied to the primary and secondary datum targets to hold those features exactly
at nominal. A non-zero tolerance is applied to the cross-car direction points allowing them to deviate from nominal
effectively balancing any errors.

))� rjfxzwj� ifyzr� yfwljyx
))�
))� Wjkjw� yt� -Knlzwj� 67� � � QTHFYJ� fsi� RFYIJK� ts� fzytrtyn{j� lqfxx.1� ktw� f�
))� lwfumnhfq� j}fruqj� tk� ymj� RFYIJK� fsi� QTHFYJ� ijknsnyntsx�
))� ts� fs� fzytrtyn{j� lqfxx� ufsjq3
))�
K-U6.BKJFY4UTNSY1HFWY1: 7: 6389: ;153556;16<8=3;59=153<<5<1535559153;8<6�
nfbtPqpjouMgIqRJMR
UYRJFX4HFWY1: 7: 6389: ;153556;16<8=3;59=153<<5<1535559153;8<6�
JSIRJX�
gIqSJ^gfbuPqpjouMdbsuMVTXROZVTWMNWSQOSWRSMRTXQOSRYRMQOZSUVMNQOSTSUMQOTQSR
nfbtPqpjouMgIqSJMR
qunfbtPdbsuMVTXROZVTWMNWSQOSWRSMRTXQOSRYRMQOZSUVMNQOSTSUMQOTQSR
JSIRJX�
K-U8.BKJFY4UTNSY1HFWY1: 8<63>9=<1;7537: 66168<537695153>79: 15378791538576�
nfbtPqpjouMgIqTJMR
qunfbtPdbsuMVTXROZUYXMWSQOSVRRMRTXQOSRUQMQOZSUVMQOSTSUMQOTQSR
JSIRJX�
K-J6.BKJFY4UTNSY1HFWY1: 97<3;8: 719: 738989167<<3<9<8153766;15359=51253><;7�
nfbtPqpjouMgIfRJMR
UYRJFX4HFWY1: 97<3;8: 719: 738989167<<3<9<8153766;15359=51253><;7�
JSIRJX�
gIfSJ^gfbuPqpjouMdbsuMVUSXOWTYWMNUVSOTVTUMRSXXOXVQTMQOSRRWMNQOQUYQM253><;7�
nfbtPqpjouMgIfSJMR
qunfbtPdbsuMVUSXOWTYWMNUVSOTVTUMRSXXOXVQTMQOSRRWMNQOQUYQM253><;7�
JSIRJX�
gItRJ^gfbuPqpjouMdbsuMVSWYOZYTZMNWYZOQRWXMRVUUOWTUUMNQOTZXXMNQOZRTZMQOQYRX
nfbtPqpjouMgItRJMR
qunfbtPdbsuMVSWYOZYTZMNWYZOQRWXMRVUUOWTUUMNQOTZXXMNQOZRTZMQOQYRX
JSIRJX�
gItSJ^gfbuPqpjouMdbsuMVSWYOZXTWMWYZOQRUYMRVUUOWTUVMNQOTZXYMQOZRTYMQOQYRW
nfbtPqpjouMgItSJMR
qunfbtPdbsuMVSWYOZXTWMWYZOQRUYMRVUUOWTUVMNQOTZXYMQOZRTYMQOQYRW
JSIRJX�
))� ijknsj� rfynslx
nbInbu� qRJ^nbuefgPgIqRJMgbIqRJMquSqmMcgMQOQMQOQ
nbInbu� qSJ^nbuefgPgIqSJMgbIqSJMquSqmMcgMQOQMQOQ
nbInbu� qTJ^nbuefgPgIqTJMgbIqTJMquSqmMcgMQOQMQOQ
nbInbu� fRJ^nbuefgPgIfRJMgbIfRJMquSqmMcgMQOQMQOQ
nbInbu� fSJ^nbuefgPgIfSJMgbIfSJMquSqmMcgMQOQMQOQ
nbInbu� tRJ^nbuefgPgItRJMgbItRJMquSqmMcgMROQM2635�
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nbInbu� tSJ^nbuefgPgItSJMgbItSJMquSqmMcgMROQM2635�
))� htsxywzhy� ymj� httwinsfyj� x~xyjr
eIRJ^mpdbufPnbInbu� qRJMnbInbu� qSJMnbInbu� qTJMnbInbu� fRJMnbInbu� fSJME
nbInbu� tRJMnbInbu� tSJ

Figure 12 — LOCATE and MATDEF on automotive glass

5.3.7 Measurement uncertainty

All measurements have uncertainties, and these uncertainties can play important roles in the assessment of
conformance to design specifications and for the establishment of traceability of measurements to national and
international standards. The uncertainty of a measurement is defined as the parameter, associated with the result
of the measurement, that characterizes the dispersion of values that could reasonably be attributed to the
measurand. For dimensional metrology, it is necessary to associate with each toleranced parameter its uncertainty
at a specified level of confidence. For manufacturers to adhere to current standards, inspection reports must be
supplemented with statements like, "The uncertainty of the diameter of this nominally 6 mm diameter hole is ±0.002
mm, at 95% confidence." Obtaining uncertainty statements for measurements derived from commonly
encountered dimensional measuring equipment is not trivial. The requirement is not satisfied by merely reporting
the DME manufacturer's estimate of the single point uncertainty, or by results of any of the performance evaluation
tests specified by various standards bodies, or even by a full geometric characterization of the device. In its 15530
series, the International Organization for Standardization has recognized five possible techniques of determining
the uncertainty of measurement in coordinate metrology. These include sensitivity analysis, expert judgment,
substitution, computer simulation, and statistical estimation from measurement history. It is not within the scope of
the Dimensional Measuring Interface Standard to specify the use of any one of these methods. Whatever the
methodology employed, however, all potential sources of measurement error must be considered and must be
propagated in a statistically valid way to yield an uncertainty on each measurement result.

5.3.7.1 Measurement traceability

Traceability of a measurement result is defined as the property of the result of the measurement whereby it can be
related to stated references, usually national or international standards, through an unbroken chain of comparisons
all having stated uncertainties.
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5.3.7.2 Design specification conformance/non-conformance

The proof of conformance or non-conformance to design specifications generally requires the stipulation of
uncertainties in the pertinent measurements and the use of those uncertainties in agreed-upon decision rules. For
example, ISO 14253-1, defines a conformance zone which is narrower than the design specification zone by an
amount termed the "expanded uncertainty" at each specification limit. Proof of conformance requires that the
measurement result must lie within the conformance zone. Also according to this rule, proof of non-conformance is
indicated if the measurement result lies beyond one or the other of the specification limits by an amount equal to
the expanded uncertainty. Refer toFigure 13 — ISO 14253-1 Conformance Decision Rule . Proof of conformance
or non-conformance is also linked to a level of confidence through the definition of the expanded uncertainty, which
will be discussed further in clause 5.3.7.7 . It should also be clear from the foregoing that measurement results
lying within the expanded uncertainty zones cannot be cleanly classified as conforming or non-conforming. Various
other standards organizations (e.g. ASME) have developed alternative decision rules, recognizing that the final
acceptance/rejection may, in certain applications, be best served by using different confidence levels on either side
of the specification limits. Thus, in general, decision rules deserve a level of flexibility within DME software, and
within the DMIS standard as well. It should be noted that from its earliest versions DMIS has provided, in the TOL
statements, a mechanism for reporting an in or out of tolerance condition. This has been based on the simplest
rule of conformance which identifies the conformance zone as identical to the specification zone (i.e., setting U = 0
in Figure 13 — ISO 14253-1 Conformance Decision Rule ). With access to measurement uncertainty data, more
sophisticated analyses are possible.

U U

Lower
specification
limit

Upper
specification
limit

U U

Specification zone

Conformance zone Uncertainty
zone

Non-conformance
zone

Non-conformance
zone

Uncertainty
zone

U represents the “expanded uncertainty” of the measurement

Figure 13 — ISO 14253-1 Conformance Decision Rule

5.3.7.3 Specifying an algorithm for uncertainty evaluation

Given the variety of methods for uncertainty evaluation, it is necessary to provide a means of identifying specific
methods for future reference within an inspection program. The UNCERTALG statement provides this functionality.

5.3.7.4 Specifying a conformance decision rule

Given the variety of decision rules, it is necessary to provide a means of identifying specific conformance rules for
future reference within an inspection program. The CNFRMRUL statement provides this functionality.

5.3.7.5 Activating an uncertainty evaluation algorithm and decision rule

The UNCERTSET statement activates or deactivates an uncertainty algorithm and, optionally, a conformance
decision rule. A decision rule cannot be activated in the absence of an uncertainty algorithm activation; the
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converse, however, is permitted by indicating NONE in place of the decision rule identifier. Once activated, a given
uncertainty algorithm (and, perhaps an accompanying decision rule) will remain in force until deactivated by an
UNCERTSET/OFF statement or supplanted by another UNCERTSET activating another uncertainty algorithm and
decision rule.

5.3.7.6 DMIS uncertainty data

DMIS recognizes two parameters as key information on measurement uncertainty. The first of these is the
assessment of any mean error (bias) in the measurement. The second parameter is the combined uncertainty
which is the standard deviation about the mean error. In the ideal, the mean error will be close to zero, although
this is by no means assured, as uncompensated systematic errors in measurement often exist. (For example, part
measurements at non-standard temperature and without temperature correction can easily show significant bias.)
If the mean error is negligible, then the expanded uncertainty may be obtained by multiplying the combined
uncertainty by a "coverage factor" that relates the desired confidence level to the expanded uncertainty. Assuming
a normal distribution of measurement errors with zero bias, a coverage factor of 2 corresponds to a confidence
level of 95% while a value of 3 corresponds to a 99.7% confidence level. Where measurement bias is not
negligible, it must either be corrected for directly or incorporated into the measurement uncertainty evaluation. One
approach to such incorporation is to include the absolute value of the bias in the calculation of the expanded
uncertainty.

5.3.7.7 Accessing uncertainty data and conformance rule results

Only measurement results that have tolerances applied to them can yield uncertainty data. Tolerances are
evaluated with respect to a feature actual or a pair of feature actuals, where appropriate, by the execution of either
an EVAL or OUTPUT statement. Such evaluations may include the reporting of decision rule results and/o r
measurement uncertainty data in the TA(lname) tolerance actuals statement.

A fairly comprehensive example of use of measurement uncertainty statements and the corresponding output file
data is as follows:

EXAMPLE

Input file code fragment:

efdmPhmpcbmMdibsMRRM� � � � � � � � M� � � � � � � � �
IJHQ4LQTGFQ1ITZGQJ� qtytq1zuytq
IJHQ4LQTGFQ1ITZGQJ� infrdij{1� j}ufsijidzshjwy1� rjfsdjwwtw1� htrgnsjidzshjwy� �

))� Xujhnk~� fs� zshjwyfnsy~� j{fqzfynts� fqltwnymr� fsi� f� htsktwrfshj� ijhnxnts� wzqj�

vIt� � � �� � � ��J^vodfsubmhPbmhpsMR
esIjtpRUSVTJ^dogsnsvmPsvmfMS

))� Fhyn{fyj� zshjwyfnsy~� j{fqzfynts� fqltwnymr� fsi� htsktwrfshj� ijhnxnts� wzqj� �
))� Fxxjxx� IRJ� xzuutwy� qj{jq� ktw� zshjwyfnsy~�
))� STYJ?� Ymnx� sj}y� xyfyjrjsy� fhyn{fyjx� ymj� ktqqt|nsl� tzyuzy?� �
))� ZSHJWYXJY4TS1ZF-Xnrzqfynts.1IW-NXT697: 8.�
))� Z-Xnrzqfynts.B� ZSHJWYFQL4FQLTW16�
))� IW-NXT697: 8.B� HSKWRWZQ4WZQJ17�
ZSHJWYXJY4TS1Z-Xnrzqfynts.1IW-NXT697: 8.�
))� STYJ?� ZSHJWYXJY� xyfyjrjsy� hfzxjx� ymj� ktqqt|nsl� 8� qnsjx� yt� gj� tzyuzy� �
))� ZSHJWYXJY4TS1Z-Xnrzqfynts.1IW-NXT697: 8.�
))� ZF-Xnrzqfynts.BZSHJWYFQL4XZUUTWYJI
))� IWF-NXT697: 8.B� HSKWRWZQ4ZSXZUUTWYJI�
zfxyfyzxBTGYFNS4ZF-Xnrzqfynts.16�
� � � � � � � � � ^pcubjoPesbIjtpRUSVTJMR

))� Ijknsj� kjfyzwj� strnsfq1� rjfxzwj� kjfyzwj1� xujhnk~� ytqjwfshj1�
))� fuuq~� ytqjwfshj� yt� kjfyzwj
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K-hnwhqj.BKJFY4HNWHQJ1NSSJW1HFWY1� 535551� 535551� 6535QQMQOQQQMQOQQQMROQQQMRQOQQQ
nfbtPdjsdmfMgI� � � � �� JMU
qunfbtPdbsuMVOQQQMQOQQQMRQOQQQMNROQQQMQOQQQMQOQQQ
qunfbtPdbsuMNVOQQQMQOQQQMRQOQQQMROQQQMQOQQQMQOQQQ
qunfbtPdbsuMQOQQQMVOQQQMRQOQQQMQOQQQMNROQQQMQOQQQ
qunfbtPdbsuMQOQQQMNVOQQQMRQOQQQMQOQQQMROQQQMQOQQQ
JSIRJX�
uI� � � � J^upmPejbnMNQOQRQMQOQRQ
pvuqvuPgbI� � � � �� JMuI� � � � J

))� Ijhnxnts� wzqjx� hfs� fqxt� gj� uwtlwfrrji1� ns� hfxj� ymj� IRJ� hfs,y� �
))� xzuutwy� ymjr� inwjhyq~3�

jgPI� � � � � � � � � 3JV3� ,tvqqpsufe,.�
� � NK4-iwfxyfyzx� 3JV3� ,votvqqpsufe,.�
� � � � qtytqBTGYFNS4Y-infr.17
� � � � zuytqBTGYFNS4Y-infr.18
� � � � infrdij{BTGYFNS4YF-infr.17
� � � � rjfsdjwwtwBTGYFNS4YF-infr.19
� � � � htrgnsjidzshjwyBTGYFNS4YF-infr.1:
� � � � j}ufsijidzshjwyBFXXNLS4FGX-rjfsdjwwtw.07/htrgnsjidzshjwy�
NK4-infrdij{� 3LY3� qtytq0j}ufsijidzshjwy� 3FSI3� infrdij{� 3QY3� zuytq2� )� j}ufsijidzshjwy.
� � � � � � YJ]Y4TZYKNQ1HInfrjyjw� nx� ns� ytqjwfshj� fy� >: *� htsknijshj� qj{jq3,�
� � � � JQXJ
NK4-infrdij{� 3QY3� qtytqNj}ufsijidzshjwy� 3TW3� infrdij{� 3LY3� )� zuytq0j}ufsijidzshjwy.
� � � � � � � � YJ]Y4TZYKNQ1,Infrjyjw� nx� tzy� tk� ytqjwfshj� fy� >: *� htsknijshj� qj{jq3,�
� � � � � � JQXJ�
� � � � � � � � YJ]Y4TZYKNQ1,Fy� >: *� htsknijshj� qj{jq1� infrjyjw� NSYTQ4TZYTQ� nx� zspst|s3,�
� � � � � � JSINK
� � � � JSINK�
� � JSINK
JSINK� �

Corresponding output file code fragment:

vodfsutfuPpoMvbIt� � � �� � � ��JMesIjtpRUSVTJ
Z-Xnrzqfynts.B� ZSHJWYFQL4FQLTW16
IW-NXT697: 8.B� HSKWRWZQ4WZQJ17
vbIt� � � �� � � ��J^vodfsubmhPtvqqpsufe
IWF-NXT697: 8.B� HSKWRWZQ4ZSXZUUTWYJI
gbI� � � � �� J^gfbuPdjsdmfMjoofsMdbsuMQOQTSMNQOQQYMRQOQQQMQOQQQMQOQQQMROQQQMZOZZV
ubI� � � � J^upmPejbnMN5355: 1� WZQJZSXZU153555: 153556
ufyuPpvugjmMH� Infrjyjw� nx� ns� ytqjwfshj� fy� >: *� htsknijshj� qj{jq3,�

5.4 Equipment control

5.4.1 ZYZ Euler angles

The convention of specifying a coordinate system relative to a reference coordinate system by the means of three
angles of rotation: around the reference system Z axis, the resultant coordinate system Y axis and the further
resultant Z axis. Refer to Figure 14 — Euler transformation 1, Figure 15 — Euler transformation 2, Figure 16 —
Euler transformation 3, and Figure 17 — Euler transformation 4.
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Figure 14 — Euler transformation 1

Figure 15 — Euler transformation 2
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Figure 16 — Euler transformation 3

Figure 17 — Euler transformation 4
5.4.2 Machine parameters

Machine parameters control machine acceleration rates, machine feed rates, error condition control, modes of
motion and execution, temperature and probe compensations, and the units used in the program.

5.4.2.1 Error condition

The BADTST, ERROR, and RESUME statements and the BADGT(), BADPT(), SERROR(), SILTCH(), and
SENSNOTOUCH() intrinsic functions are used in DMIS programs to effect program execution in the event of an
error.
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DMIS allows for error handling by two methods: interrupt and polling.

In the interrupt method, program branching is set up before statements which may cause an error condition are
executed. When an error is encountered, program execution is automatically transferred to the pre -defined
location.

In the polling method, high-level language statements testing for an error condition must be used after every motion
statement for which error handling is desired. If an error is detected, program execution can be transferred to a
remote error handling program module or handled locally. Program branching is explicit as part of the error testing
logic.

The use of interrupt and polling methods of error handling are somewhat mutually exclusive. Turning on the polling
method suppresses the interrupt method for some error conditions. However, once inside an interrupt method error
handling routine, using the polling method of error detection and handling can be very useful.

The use of the ERROR statement allows for branching in the event of an error by the interrupt method. Branching
can be to statement labels within the inspection program, or to DME specific error recovery routines. The ERROR
statement allows for the use of minor words to handle an unexpected probe trigger with ILLEGALTOUCH, or the
absence of an expected probe trigger with NOTOUCH. The ERROR statement also allows for handling of DME
specific errors by using error codes that the DME lists in the ERROR section of t he characterization file. The
current DME error code, that is, the code for the error which caused program execution to branch, can be
determined by using the SERROR() intrinsic function. The DME specific error code for illegal or unexpected probe
trigger can be found using the SILTCH() intrinsic function and the DME specific error code for no probe trigger
when one was expected can be found using the SENSNOTOUCH() intrinsic function.

Note: A no probe trigger condition is often caused by the probe moving beyond the search distance specified in the
SNSET/SEARCH statement.

Once in an error handling portion of the DMIS program to which program execution has been transferred because
of the action of the ERROR statement, further program branching by the action of the ERROR statement is not
allowed, that is, program interruption due to errors is disabled.

When the error has been handled, program execution can be transferred back to the calling portion of the program
using the RESUME statement. The RESUME statement allows for the use of minor words to control the exact
point at which program execution resumes. The statement which caused the error can be re-executed by using
CURENT, that statement can be skipped and the next DMIS statement in the program executed by using NEXT. If
the error occurred within a measurement block then END can be used to skip the entire measurement block or
START can be used to re-measure from the beginning of the measurement block. If the error is unrecoverable,
STOP can be used to abort program execution entirely. The RESUME statement can also be used to transfer
program execution to a statement label.

When the RESUME statement is executed, interrupt error handling is re-enabled. For this reason, there should be
no confusion between the action of a JUMPTO/(jumptarget) statement and a RESUME/(jumptarget) statement. A
JUMPTO/( jumptarget) statement can be used to branch inside an error handling routine without re -enabling
program interruption. A RESUME/(lname) marks the end of an error handling routine with program interruption
being re-enabled.

The BADTST statement is used to enable and disable error condition polling. The polling method handles only two
error conditions: an illegal or unexpected probe trigger, and no probe trigger when one was expected. When
polling is enabled, program branching using the ERROR statement is disabled for those error conditions only.
Furthermore, DME specific handling of unexpected and no probe trigger error conditions is also suspended. When
such an error condition is encountered, program execution is simply passed to the next statement in the DMIS
program.

When error polling has been enabled by execution of the BADTST/ON statement, error conditions can be detected
using the BADGT() and BADPT() intrinsic functions. BADGT() will return .TRUE. if the last probe motion produced
an illegal or unexpected probe trigger, BADPT() will return .TRUE. if the last point measurement failed to cause the
probe to trigger. It is important to test the value of BADGT() after every GOTO statement and the value of BADPT()
after every MEAS/POINT…ENDMES block when polling is enabled. Otherwise, the DME may be instructed to
move while an error condition exists and physical damage may result. Execution of the BADT ST/OFF statement
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re-enables interrupt error handling if previously enabled with the ERROR statement and/or re-enables DME specific
error handling routines.

The following is an example of the use of error handling by both interrupt and polling methods:

enjtRS1,Jwwtw� mfsiqnsl� j}fruqj,15: 36�
ejtqmzPqsjouMenjt
KNQSFR4,Hnwhqj� xjfwhm,15: 36�
vojutPnnMbohefd
))� fqnls� ymj� ufwy

j}jhzyfgqj� xyfyjrjsyx

npefPqsphMnbo
))� yzws� utqqnsl� ts� ktw� sj}y� uwtgj� rt{j
cbeutuPpo
))� rt{j� t{jw� sj}y� hnwhqj� yt� gj� rjfxzwji
hpupPQMQMRQ
))� hmjhp� ktw� jwwtw�
jgPIcbehuIJJ

npefPnbo
� � YJ]Y4RFS1,Rt{j� hqjfw� fsi� tujs� ymj� hqfru� fy� hnwhqj� hnwh6,�
� � RTIJ4UWTL1RFS

))� wjyw~� uwtgj� rt{j
� � LTYT4515165
� � NK4-GFILY-..�

))� st� wjht{jw~� ktw� 7si� kfnqzwj1� vzny� uwtlwfr
� � OZRUYT4-jsi.
� � JSINK
JSINK�
))� yzws� utqqnsl� tkk
cbeutuPpgg
))� yzws� nsyjwwzuy� ts� ktw� fqq� jwwtwx1� gwfshm� yt� -jwwgqp.�
fsspsPI� � � � �� J1FQQ�
))� ijhqfwj� {fwnfgqj� ktw� szrgjw� tk� wjywnjx
efdmPjouhsM� � � � � � �
))� uzxm� hzwwjsy� httwinsfyj� x~xyjr� ktw� qfyjw� wjhfqq
qvtiPebutfu
))� rjfxzwj� f� hnwhqj1� wjxjy� szrgjw� tk� wjywnjx� yt� �jwt
� � � � � � � ^bttjhoPQ
gI� � � � RJ^gfbuPdjsdmfMjoofsMdbsuMQMQMQMQMQMRMUQ
nfbtPdjsdmfMgI� � � � RJMU
qunfbtPdbsuMSQMQMQM261515�
UYRJFX� 4HFWY1NSQMQMQMRMQMQ
UYRJFX� 4HFWY15175151512615�
UYRJFX� 4HFWY151NSQMQMQMRMQ
JSIRJX�
))� wjxytwj� httwinsfyj� x~xyjr� ktw� wjutwynsl�
qpqPebutfu
pvuqvuPgbI� � � � RJ
))� wjxy� tk� uwtlwfr

j}jhzyfgqj� xyfyjrjsyx

))� ozru� fwtzsi� jwwtw� wtzynsj� yt� jsi� tk� uwtlwfr
kvnqupPI� �� J
))� ymj� jwwtw� mfsiqnsl� wtzynsj
I� � � � �� J
))� yjxy� ymj� jwwtw� htij
tfmfduPtfsspsIJ
� � HFXJ4,NQQJLFQYTZHM,
� � � � ))� zsj}ujhyji� ytzhm1� fgtwy� uwtlwfr
� � � � WJXZRJ4XYTU
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� � JSIHFX
� � HFXJ4,STYTZHM,
� � � � NK4-wjywnjx� 3QY3� : .
� � � � � � ))� xjfwhm� ktw� hnwhqj� fqtsl� ]� f}nx
� � � � � � I-yjru.BYWFSX4]TWNL1:
� � � � � � ))� wjxyfwy� rjfxzwjrjsy� gqthp
� � � � � � WJXZRJ4XYFWY
� � � � JQXJ
� � � � � � ))� ytt� rfs~� wjywnjx1� xpnu� kjfyzwj

� � WJXZRJ4JSI
� � � � JSINK
� � JSIHFX
� � IKYHFX
� � � � ))� zspst|s� jwwtw1� fgtwy� uwtlwfr
� � � � WJXZRJ4XYTU
� � JSIHFX
JSIXJQ�
-jsi.�
JSIKNQ�

5.4.2.2 Mode

The MODE statement defines the mode in which the DME will execute the program. Mode can specify one or
more of the following: automatic mode (AUTO), programmed mode (PROG), and manual mode (MAN). The mode
specified effects execution of measurement, motion, and sensor calibration statements.

The MODE statement specifies the mode in which the DME will execute CALIB, GOTARG, MEAS and RMEAS
statements. It specifies the primary mode in which the DME will try to execute the statements. It may also specify
secondary and tertiary modes. If the DME cannot execute a measurement or motion sequence in the primary
mode, it will then try to execute it in the secondary mode. If it cannot do this, it will execute the statement in the
tertiary mode. In the following example, automatic mode is the primary mode, programmed mode is the secondary
mode, and manual mode is the tertiary mode:

npefPbvupMqsphMnbo

In the above example, the DME will try to execute moves and measurements in automatic mode. When it
encounters feature measurements or motions that cannot be performed automatically, it will execute them in
programmed mode. If it cannot execute the programmed mode, it will go into manual mode. These decisions are
made on a feature-by-feature and motion-by-motion basis. That is, the decision is made each time a new CALIB,
GOTARG, MEAS or RMEAS statement is encountered.

AUTO always precedes PROG or MAN, and PROG always precedes MAN. Valid forms of the MODE statement
are:

npefPbvupMqsphMnbo
npefPbvupMnbo
npefPqsphMnbo
npefPnbo

PROG can never be set as a primary mode with AUTO as a secondary mode. Examples of invalid forms of the
MODE statement follow:

npefPqsphMbvupMnbo
npefPnboMqsphMbvup
npefPnboMbvup

5.4.2.3 Motion

The ACLRAT statement sets the rates of acceleration for measurement, machine motion, and rotary tables.

The FEDRAT statement sets the velocities for measurement, machine motion, and rotary tables.
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5.4.2.4 Probe compensation

Probe compensation is a process that uses the characteristics of a sensor, usually derived from calibration, to bring
measured data to the surface of the measured feature.

Automatic probe compensation can be turned on or off with the PRCOMP statement.

5.4.2.5 Temperature compensation

The machine's temperature compensation can be turned on or off with the TECOMP statement. A part 's
temperature compensation can be turned on or off along with specifying a part thermal expansion coefficient with
the TECOMP statement.

5.4.2.6 Units

The UNITS statement sets the units of measure for distance, angles, and temperature. This statement may be
used multiple times in a program.

After the UNITS statement is issued, all definitions that follow will be in the units specified by the statement. At the
time when a new UNITS statement is issued, all previously defined features, tolerances, sensors, and coordinate
systems will be referenced in these new units. In the following example, the point and tolerance is de fined in
inches. At the time of execution of the OUTPUT statement, the point and tolerance values will be reported as
millimeters to include the measured values of the point.

npefPbvupMqsphMnbo
vojutPjodiMbohefd
efdmPepvcmfMnn� yMjodi� y
uIuyRJ^upmPdpsupmMybyjtMNQOQRQMQOQRQ
gIquRJ^gfbuPqpjouMdbsuMROQMROQMROQMQMQMR
nfbtPqpjouMgIquRJMR
JSIRJX�
jodi� y^pcubjoPgbIquRJMT
vojutPnnMbohefd
TZYUZY4KF-UY6.1YF-Y]6.�
nn� y^pcubjoPgbIquRJMT
YJ]Y4TZYKNQ1HTSHFY-,Utnsy� ]� ns� rr� nx?� ,1XYW-RRd]..
YJ]Y4TZYKNQ1HTSHFY-,Utnsy� ]� ns� nshm� nx?� ,1XYW-NSHMd]..

Output from the TEXT statements to the operator is:

Point X in mm is: 25.4
Point X in inch is: 1.0

Output from the TEXT statements to DMIS output file(s) is:

YJ]Y4TZYKNQ1,Utnsy� ]� ns� rr� nx?� 7: 39,
YJ]Y4TZYKNQ1,Utnsy� ]� ns� nshm� nx?� 635,

5.4.3 Rotary tables

Rotary table statements provide a set of capabilities required to support several applications.

Multiple rotary tables can be defined with the ROTDEF statement and calibrated with the CALIB statement.

Rotary motion is controlled with the ROTAB statement which also maintains control of part coordinate system
updating. Updating options include total, partial, or none.

The ROTSET statement is used to reset the angular counter value for the rotary table.
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Velocity and acceleration are controlled with the FEDRAT and ACLRAT statements respectively.

5.4.3.1 Rotary table calibration

The rotary table calibration is performed with the CALIB/RTAB statement. The CALIB/RTAB statement provides a
means by which the location and orientation of the rotary table can be accurately established relative to the
machine coordinates. Rotary table calibration can be performed by providing the DME with either a specified
algorithm, a single feature definition that establishes the axis of rotation or a pair of feature definitions that
establishes both the axis of rotation and the rotary table top. The CALIB sequence is terminated with an ENDMES
statement.

Various DMIS statements can be used in a rotary table calibration block. A list of statements that may be issued
between the CALIB/RTAB and ENDMES statements is shown in (Table 9 — DMIS statements allowed in a rotary
table calibration block).

Table 9 — DMIS statements allowed in a rotary table calibration block

(jumptarget) DMESW FEDRAT OBTAIN SAVE/SA(lname)

ACLRAT DO FINPOS PAMEAS SELECT

ASSIGN ELSE FROM PTMEAS SNSET

BADTST ENDCAS GOHOME RAPID SNSLCT

CASE ENDDO GOTARG RECALL/S(lname) TEXT

CRSLCT ENDGO GOTO RECALL/SA(lname) VALUE

CZSLCT ENDIF IF ROTAB/ROTNUL WKPLAN

DFTCAS ENDSEL INCLUD ROTSET

DMEHW ERROR JUMPTO SAVE/S(lname)

If the INCLUD statement is used to call external code within a rotary table calibration block, the external code must
contain only statements allowed within a CALIB/RTAB ...ENDMES block. IF...ENDIF, DO...ENDDO, and
SELECT...ENDSEL blocks must be fully contained within the CALIB/RTAB...ENDMES block. If the JUMPTO
statement is used in a rotary table calibration block, the (jumptarget) to which program control will be transferred
must be within the same CALIB/RTAB ...ENDMES block. Program control cannot be transferred to a (jumptarget)
inside a rotary table calibration block from outside that rotary table calibration block.

5.4.4 Sensors and sensor-related

When dealing with different types of DMEs, a major difference is the sensor used in measurement. DMIS currently
supports a variety of sensors including: probes, cameras, lasers, infrared sensors and non -contact electrical
capacitance sensors. Additionally, scanning routines of various types are also supported. The SNSDEF statement
has several formats including touch probes, video cameras, lasers, infrared and non-contact electrical capacitance.
Further, these sensors can be defined in either a fixed or an indexable condition.

5.4.4.1 Sensor definition

Sensors must first be defined either within the part program or external to one. There are several formats to the
SNSDEF statement. Each definition provides an allowance to define either a fixed or indexable sensor.

5.4.4.2 Sensor assignment

Each sensor has a label assigned in the sensor definition. Once a sensor has been calibrated, its calibration data
can be stored using the SAVE statement. It can later be recalled with the RECALL statement or deleted with the
DELETE statement. The SAVE, RECALL, and DELETE statements can apply to sensors defined/calibrated either
within a part program or external to one. Sensor calibration data is saved and recalled using the sensor label as a
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reference, allowing several sensors to be saved simultaneously. When a sensor is saved and then recalled, it
simply allows the sensor to be used again without having to be recalibrated. Some DMEs automatically store
calibration data when a sensor is calibrated. This may allow several sensors to be calibrated and used without use
of the SAVE and RECALL statements. These DMEs may only require the use of the SNSLCT statement to select
a sensor that was previously defined and calibrated.

5.4.4.3 Sensor calibration

The CALIB statement is optional in an inspection program. If the sensor calibration is to be done in manual mode,
or if the calibrating feature is of a type that is not supported by the DMIS vocabulary, the CALIB statement can be
omitted. In this case, the sensor is calibrated by an operator prior to beginning execution of the DMIS part
program.

Sensors should be calibrated prior to use either within the part program or external to one. A probe, for example, is
calibrated for tip diameter compensation prior to measurement. Likewise, the image taken from a camera on a
video DME must also be calibrated for size compensation. Once this has been done, calibration data can be
stored and then recalled at a later time.

Sensors are calibrated from a feature of known size. The feature definition of the calibrating feature is passed to
the DME in the inspection program. The CALIB statement is used to calibrate the sensor, and is similar in structure
to the MEAS and RMEAS statements for feature measurement. Calibration may be performed in manua l,
programmed, or automatic mode. In manual mode the sensor is calibrated by the operator, in programmed mode
the calibration sequence in the inspection program is followed, and in automatic mode the DME performs the
calibration sequence using its own algorithm.

The calibrating feature definition is the same as any other feature nominal definition. It therefore has size, location,
and orientation information. The size, location and orientation of the feature are important, and are with respect to
the machine coordinate system. Once a coordinate system has been established, the DME can be programmed to
go to a calibration fixture and calibrate sensors under servo control.

Various DMIS statements can be used in a sensor calibration block. A list of statements that may be issued
between the CALIB/SENS and ENDMES statements is shown in (Table 10 — DMIS statements allowed in a
sensor calibration block).

Table 10 — DMIS statements allowed in a sensor calibration block

(jumptarget) DMESW ERROR INCLUD SELECT

ACLRAT DO FEDRAT JUMPTO SNSET

ASSIGN ELSE FINPOS OBTAIN TEXT

BADTST ENDCAS FROM PAMEAS VALUE

CASE ENDDO GOHOME PTMEAS WKPLAN

CZSLCT ENDGO GOTARG RAPID

DFTCAS ENDIF GOTO ROTAB

DMEHW ENDSEL IF ROTSET

If the INCLUD statement is used to call external code within a sensor calibration block, the external code must
contain only statements allowed within a CALIB/SENS...ENDMES block. IF...ENDIF, DO...ENDDO, and
SELECT...ENDSEL blocks must be fully contained within the CALIB/SENS...ENDMES block. If the JUMPTO
statement is used in a sensor calibration block, the (jumptarget) to which program control will be transferred must
be within the same CALIB/SENS...ENDMES block. Program control cannot be transferred to a (jumptarget) inside
a sensor calibration block from outside that sensor calibration block.
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5.4.4.4 Sensor motion

Some hardware configurations require that the motion of the sensor be controlled explicitly during both motion and
measurement, for example a continuously indexable probe head or a posable inspection robot.

5.4.4.4.1 Sensor axis system

In order to be able to specify the orientation of a sensor head relative to the part coordinate system (PCS), it is
necessary to define the axis system used as a reference. Using the Euler angle convention of ZYZ (refer to clause
5.4.1), the resultant head orientation will be such that the active probe tip shaft (or the main direction of an optical
sensor) is aligned with the Z axis pointing towards the sensor. The alignment of the tool with respect to the X and
Y axes will be tool dependent, e.g. for a single stripe laser sensor, it might be useful to specify the X axis as normal
to the laser plane.

Specifying probe orientation relative to PCS makes the program equipment independent, so a laser probe
inspection sequence written for a bridge-type CMM would be transferable to an inspection robot without
modification of motion or measurement statements.

Figure 18 — Sensor axis system

5.4.4.5 Sensor setting

The SNSET statement is used to specify sensor setting for a variety of sensors. Probes, for example, have
settings including: distances for approach, search, and retract, etc. Also included are settings for video devices,
that is, light settings, window subsets, filters, etc. The attributes selected by the SNSET statements executed for a
given carriage apply to the currently selected sensor for that carriage.

5.4.4.6 Sensor mount

A relationship between the probe coordinate system and the machine coordinate system is established through the
use of the SNSMNT statement. Its function is to aid in accurately modelling the probe at the CAD system and
supporting output of the actual probe offset in the output file.
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5.4.4.7 Sensor selection

Once sensors have been defined and calibrated, and settings activated, the appropriate sensor must be selected
with the SNSLCT statement, when not already in place.

The SNSLCT statement provides for automatic sensor changing when supported by the DME, and the sensor
holder is appropriately defined with the THLDEF statement. Safe positioning prior to an automatic sensor change
is encouraged to avoid sensor collision.

When a SNSLCT statement specifies that the sensor be orientated either in PCS or HEADCS (the local coordinate
system of the sensor), the motion produced will involve the rotation of the sensor axes alone, i.e. it will not cause
motion of the CMM frame.

Examples:

totmduPtbIsRJMifbedtM29: 351>535�

In the example, the result is to activate the sensor R1, and orient it such that the absolute angles of the sensor
head are -45 and 90. The motion produced will involve only the head axes.

totmduPtbIsRJMqdtMUVMZQMRYQ

Instances of the simplest possible use of SNSLCT may be found in examples A.7, A.9, A.19.2, A.28, and A.31.
Instances of adjusting wrists using SNSLCT may be found in examples A.30.1, A.30.5, and A.30.7. Instances of
using SELECT to select a probe on a multiprobe sensor may be found in example A.30.4.

5.4.4.8 Video systems

The LITDEF statement has two formats to define any type of lighting arrangement from any orientation. Strobe
lighting and image acquisition are mutually managed through either a cycle or a trigger mode.

Two formats of the WINDEF statement are provided to define a subset of a video system's field of view - a viewing
window.

5.4.5 Carriages

Multiple carriage DMEs are defined as being coordinate measuring machines, composed of 2 or more carriages
related to a single machine coordinate system, operating on a single part from a single DMIS part program.

To accommodate these systems, the CRGDEF statement has the necessary parameters to define the work zone
and ram axis motion for each independent carriage. The CRGDEF statement also assigns a label to a carriage.

The CRSLCT statement marks the beginning of either a section of the part program relating exclusively to the
selected carriage or a common section which is related to no carriage.

DMIS statements can be used in any section, with the following limits and interpretations:

5.4.5.1 Statement execution

The DME is responsible for the parallel simultaneous execution of each carriage within the limits imposed by the
CRMODE statement.

Since each carriage is executing independently, variable data can not be shared among different carriage sections.
The DME internally associates a carriage attribute to the data. The CRSLCT/ALL statement marks the beginning
of a common section wherein data belonging to any carriage section may be used. Data defined in common
sections have common attributes and may be used, but not modified, in any carriage section.

All DMIS statements not explicitly listed in (Table 11 — Carriage common statements) and (Table 12 — Carriage
specific statements) can be used in every section, with the following exceptions:
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Æ The RECALL and SAVE statements become carriage specific when they manage sensors and become
carriage common statements when they manage rotary tables.

Æ The TRANS statement becomes carriage specific when the translation of the coordinate system is based on
the PRBRAD modifier.

Even if the SNSET statement is related to the DME motion and hence to carriage specific information, the use of
the SNSET statement is allowed in a carriages common section, because very often these parameters are
common defaults to be shared among all carriages.

5.4.5.2 Carriage common statements

The information contained in the ROTDEF and TECOMP statements is considered global and must be
programmed in common sections of a multiple carriage program.

The use of the PRBRAD or –PRBRAD minor word in a TRANS statement is not allowed in a common section of a
multiple carriage program.

On multiple carriage DME's, certain statements only have meaning when programmed in a co mmon section,
because they supply global information to all the carriages, so it is better to avoid them in a specific carriage
section (refer to clause Table 11 — Carriage common statements).

The statements related to a rotary table must, in particular, be programmed in a common section. This is for safety
reasons, to prevent crashes of the carriages which are not involved in the rotary table motion.

A carriage common section can accept all DMIS statements, excluding those listed in (Table 12 — Carriage
specific statements).

Table 11 — Carriage common statements

CRGDEF (*) MODE ROTAB ROTSET

CRMODE POP ROTDEF TECOMP

CZONE PUSH

NOTE (*) Exceptions

For safety reasons, the MODE statement is a carriage common statement only when the DME switches from a
CNC mode (AUTO or PROG) to MAN mode and vice versa. No MODE statement, including AUTO or PROG and
MAN, (for example: MODE/AUTO,MAN) is allowed in a carriage specific section, as this will generate an error from
the DME.

5.4.5.3 Carriage specific statements

When programming multi -carriage DME's some statements are only meaningful within one specific carriage
section, because they manage information, (for example: motion), measured points and dynamic parameters which
are not valid for any other carriages (refer to clause Table 12 — Carriage specific statements).

The statements related to the sensors management must, in particular, be programmed in the specific carriage
section, because even if sensor components could have the same dimensions they refer to different physical
objects available on different carriages. In this way, the programmer can easily make change s to each carriage
configuration without effecting the configurations of all the others.

A specific carriage section can accept all DMIS statements, with the exception of those listed in (Table 11 —
Carriage common statements).
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Table 12 — Carriage specific statements

ACLRAT FINPOS RAPID SNSLCT

CALIB/SENS FROM REFMNT SNSMNT

CMPNTGRP GOHOME SCNMOD THLDEF

CROSCL GOTARG SCNSET WRIST

CZSLCT GOTO SENSOR

ENDGO GROUP SNSDEF

EXTENS PAMEAS SNSET

FEDRAT PTMEAS SNSGRP

5.4.5.4 Modal statements

When executed within a common section, modal statements will establish global settings for all carriages.

When executed within a carriage specific section, modal statements effect only that specific carriage.

Modal statements effect the DME, and change its general behavior (refer to clause Table 13 — Modal statements).

This new behavior remains in effect until the DME executes a new issue of the same statement.

With the exception of the carriage-specific statements, all the modal statements effect all carriages when executed
in a common section.

If the DME's modal status is changed in a carriage specific section, that specific carriage will retain its own setting
at the end of the section execution. It does not return to any status previously defined in a carriage common
section.

Table 13 — Modal statements

Statement Status

ACLRAT Settings stay in force until the next ACLRAT statement.

BADTST ON/OFF statement.

CRMODE Settings stay in force until the next CRMODE statement.

CROSCL ON/OFF statement.

DECPL Settings stay in force until the next DECPL statement.

DISPLY Settings stay in force until the next DISPLY statement.

DMIS ON/OFF statement.

ERROR ON/OFF statement.

FEDRAT Settings stay in force until the next FEDRAT statement.

FINPOS ON/OFF statement.

FLY Settings stay in force until the next FLY statement.

GEOALG Settings stay in force until the next GEOALG statement.

MODE Settings stay in force until the next MODE statement.

PRCOMP ON/OFF statement.
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Statement Status

PTBUFF ON/OFF statement.

SCNMOD ON/OFF statement.

SCNSET Settings stay in force until the next SCNSET statement.

SNSET Settings stay in force until the next SNSET statement.

TECOMP Settings stay in force until the next TECOMP statement.

UNITS Settings stay in force until the next UNITS statement.

WKPLAN Settings stay in force until the next WKPLAN statement.

5.4.5.5 Measurement

When measurement statements refer to a multi -point feature that will be measured from more than one carriage,
the MEAS and RMEAS statements must be programmed in a common section. The CRSLCT statements used
within the measurement block specify the carriage by which GOTO, PAMEAS and PTMEAS statements are
executed.

The execution mode of the subsections programmed in a carriage common section will be performed according to
the current CRMODE status. A measurement block included in a carriage common section, can be considered as
if it were a program itself. This means that in a measurement block all the carriage specific sections and carriage
common sections are allowed.

All the carriage specific data modifications that take place in a measurement block included in a carriages common
section, will permanently change those data values; they will be used as the default data for any further execution
of carriage sections of the same carriage.

5.4.5.6 Branching

Conditional blocks must begin and terminate in the same carriage or common section.

The JUMPTO statement must address a jumptarget included in the same section. As an exception, a JUMPTO
statement in a common section may address a jumptarget in another common section.

5.4.5.7 Output

A multiple carriage DME will provide DMIS or vendor format output in the same sequence as the part program,
independent from the parallel execution.

5.4.5.8 Coordinate systems for a multiple carriage system

When a coordinate system is recalled or created within a carriage common section, subsequent carriage specific
sections will begin execution with the last coordinate system established in the preceding common section.

When executed within a carriage specific section, any DMIS statement that changes the coordinate system effects
only that specific carriage.

Upon entering a common section, no implicit coordinate system recall occurs. If carriage common DMIS
statements are to be executed requiring a particular coordinate system, the DMIS program must either recall a
previously defined coordinate system or create a new fully constrained coordinate system. If no DMIS statements
are executed that create or recall a coordinate system within the common section, subsequent carriage specific
sections will resume execution with the same carriage specific coordinate system they had previously.
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5.4.6 Motion control

5.4.6.1 Motion statement

GOHOME and GOTO are motion statements that are issued alone or as part of a measurement sequence. The
GOTO statement can also be grouped two or more, into a motion sequence within a GOTA RG…ENDGO block.
The GOTARG statement is similar in structure to the MEAS statement.

5.4.6.2 Motion sequence

The motion sequence is a program block that begins with the GOTARG statement, contains two or more GOTO
statements and ends with the ENDGO statement. The GOTARG statement signifies that a non -measurement
motion sequence is to be performed and defines the endpoint to which the DME will travel. The GOTO statements
following the GOTARG statements provide the sequence of moves to arrive at the endpoint. The l ast motion
statement before the ENDGO must have the same endpoint as the GOTARG statement. GOTO statements that
move sensor axes, i.e. specify HEADCS or PCS as parameters are not permitted in a motion sequence.

5.4.6.2.1 MODE and the motion sequence

As directed by a MODE statement, some motion sequences may be performed in automatic mode, some in
programmed mode, and some in manual mode. The decision is made by the DME each time a GOTO or GOTARG
statement is encountered.

In automatic mode, the DME is responsible for supporting continuous motion within the multi -point motion specified.
In this case, the DME calculates its own path to the endpoint. In programmed mode, the GOTO statements are
executed. The motion sequence is complete when the ENDGO statement is enco untered. In manual mode, the
operator moves the DME manually to the endpoint. Refer to the GOTARG statement for further explanation.

5.4.6.2.2 Motion sequence example

The motion sequence program block begins with the GOTARG statement and ends with the ENDGO statem ent.
The only valid statement within a GOTARG motion sequence is a GOTO. The following is an example of a
GOTARG…ENDGO block to drive the sensor to a point at -20.5,35.5,107.5:

hpubshPNSQOVMTVOVMRQXOV
hpupPSQOVMTVOVMRSQ
hpupPNSQOVMTVOVMRSQ
hpupPNSQOVMTVOVMRQXOV
JSILT�

5.4.6.2.3 FLY motion

Fly mode provides for the ability to move in a continuous manner, without necessarily passing through GOTO or
measure approaching points.

The relative distance away from the GOTO points is controlled by a radius value indicating th e maximum limit
allowed to start the trajectory approximation. Refer to (Figure 19 — FLY, radius example).

Figure 20 — FLY mode example, shows the different behaviour of the CMM when FLY mode is set OFF or ON
executing the GOTO sequence below:

))� L6� �
hpupPRQMQMQ
))� L7�
hpupPRQMRQMQ
))� L8� �
hpupPQMRQMQ
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Radius

GOTO1

GOTO2
GOTO4

GOTO3

Figure 19 — FLY, radius example

G1

G3
G2

G1

G3
G2 Radius value

FLY mode OFF FLY mode ON

Figure 20 — FLY mode example

5.4.6.2.4 Sensor motion

In most cases, sensor motion is as a consequence of other motion of the hardware, e.g. the movement of a CMM
frame. However, with hardware such as a continuously indexable probe head, or an inspection robot, it is possible
and desirable to specify motion that also includes motion of the sensor hardware, perhaps to explicitly align the
sensor with a feature prior to inspection.

The sensor motion can be specified as either explicit motion of the sensor axes (i.e. as rotations in the local head
coordinate system), or relative to the part coordinate system.

Example 1

hpupPRQMRQMRQMifbedtMNUVOQMTXOW

In example 1, the GOTO statement requires that the location of the probe tip (or laser sensor equivalent) move to
the location (10,10,10). In addition, the HEADCS parameter indicates that the sensor axes should also move, in
this case to (-45.0,37.6). The assumption is that the sensor has two moveable axes: if not this results in an error
condition. Such explicit reference to the sensor axes is very useful (and is a commonly accepted way of
expressing sensor motion) in performing absolute movement of the sensor prior to a parking procedure.
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Example 2

hpupPdbsuMRQMRQMRQMqdtMUVMTXOWMRYQ

In example 2, the GOTO statement requires that the location of the probe tip (or laser sensor equivalent) again
move to the location (10,10,10). In this case the PCS parameter gives an absolute alignment of the sensor relative
to the part coordinate system. The three values specified for the orientation are t he ZYZ convention Euler angles
that define the transformation between part coordinates and local sensor coordinates (refer to clause 5.4.1). While
not as readily understandable as expressing the values in absolute head angles, this form of expression is
consistent regardless of the orientation of the part relative to machine coordinates, so long as the part coordinate
systems is created in the same way (i.e. by measuring the same datum features). This makes programs portable
between DME configuration, with respect to both machine frame (CMM, robot, etc) and probing system (continuous
head, laser, etc). This convention of expressing multi -axis motion is useful when aligning the sensor to a feature
axis prior to measurement.

Note: the choice of the ZYZ Euler convention is not arbitrary. The final “Z” represents a rotation around the sensor
Z axis (as well as its meaning in the Euler convention). As this is the value the user is most likely to want to
change, e.g. to rotate a laser sensor plane, it is very useful that it is explicit. The “ZY” choice (as opposed to “XY”,
“ZX” or “YX”) is analogous to the HEADCS convention, where the first rotation is (usually) around the sensor Z axis
and the second rotation is around the sensor Y axis. However, this analogy should be used advisedly because the
HEADCS convention will tend to be sensor specific.

Example 3

hpupPifbedtMNUVOQMTXOW

Example 3 shows a GOTO statement where the target location is not specified. This implicitly means that the
motion is to involve all axes of the machine, i.e. frame and sensor axes, so as to maintain the location of the tip at
the current location, but to orient the sensor according to the explicit sensor axis angles.

Note: the multi-axis motion described in example 3, is NOT the same as movement of the sensor axes alone which
is considered to be a sensor selection and should be a ctioned using the SNSLCT statement.

5.4.7 Measurement control

The measurement sequence is a program block which instructs the DME to perform the measurement of a feature.
The sequence begins with the MEAS or RMEAS statement and ends with the ENDMES statement. It may be
executed in several ways, depending on the mode in which the machine executes the sequence. The type of
measurement (for example, MEAS/CIRCLE or RMEAS/CIRCLE) must match the type of the defined nominal (for
example, F(lname)=FEAT/CIRCLE).

Feature measurements can be performed by either single point measurement, or scanning measurement. With
single point measurement, the individual measurement points for a feature are either defined by PTMEAS
statements when in programmed mode, or by the DME's internal algorithm when in automatic or manual mode.
With scanning measurement, the path that the scan will follow is defined by the PATH statement and then
referenced by the PAMEAS statement when in programmed mode, or by the DME's internal algorithm when in
automatic mode.

5.4.7.1 Substitute data fitting and scan filtering algorithms

To provide further control of your inspection results a substitute feature data fitting algorithm may be applied.
When the GEOALG statement is executed, the algorithm used will not remove any measured data from a feature
actual. The GEOALG statement is modal and will effect the results for the feature type in the GEOALG statement
until another GEOALG statement for that feature type is executed.

EXAMPLE

efdmPjouhsMo� � � � �� �� �
npefPbvupMqsphMnbo
hfpbmhPdjsdmfMefgbmu
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K-Hnwdfqqdifyf.BKJFY4HNWHQJ1NSSJW1HFWY16553551: 53551655355153515351635185535�
nfbtPdjsdmfMgId� � � QJM;89�
qunfbtPNVQOQMVQOQMZYOQMROQMQOQMQOQ
333�
qunfbtPSVQOQMVQOQMZYOQMNROQMQOQMQOQ
333�
qunfbtPRQQOQMNRQQOQMZYOQMROQMQOQMQOQ
333�
qunfbtPRQQOQMSQQOQMZYOQMNROQMQOQMQOQ
333�
JSIRJX�
))� Ymj� hnwhqj� |fx� nsnynfqq~� rjfxzwji� |nym� ymj� ijkfzqy� LJTFQL1� ktw� hnwhqjx1� ts�
))� ymnx� x~xyjr� ns� jkkjhy3� � Ymnx� |f~� |j� mf{j� fqq� rjfxzwji� nsktwrfynts� f{fnqfgqj�
))� ns� ymj� utnsy� gzkkjw1� nk� |j� sjji� yt� zxj� ny� ktw� tymjw� j{fqzfyntsx3�
))�
))� \j� |nqq� st|� htsxywzhy� f� sj|� hnwhqj� zxnsl� fs� fqltwnymr� ymfy� |nqq� wjrt{j� fs~�
))� jwwtsjtzx� ifyf� ymfy� rf~� mf{j� gjjs� htqqjhyji1� fsi� ymjs� fuuq~� f� : 55� ZUW� knqyjw
))� yt� ymj� rjfxzwji� ifyf3
))�
LJTFQL4HNWHQJ1QXYXVW1JQNRNSFYJ1XYIIJ[15355681KNQYJW1HNWHZQFW1: 55�
))�
))� xyfwy� g~� ijknsnsl� fstymjw� strnsfq� hnwhqj� ymj� xfrj� fx� ymj� twnlnsfq� hnwhqj3�
))�
gId� � � � � �� � � � � J^gfbuPdjsdmfMjoofsMdbsuMRQQOQQMVQOQQMRQQOQQMQOQMQOQMROQMTQQOQ
))�
))� st|� htsxywzhy� f� sj|� hnwhqj� kwtr� ymj� uwj{ntzxq~� rjfxzwji� hnwhqj� |mnqj�
))� ymj� j}yjwsfq� fqltwnymr� nx� ns� jkkjhy3
))�
dpotuPdjsdmfMgId� � � � � �� � � � � JMusMgbId� � � � ��� � � � � J
))�
))� St|� xjy� ymj� LJTFQL� ktw� hnwhqjx� gfhp� yt� ymj� x~xyjr� ijkfzqy3
hfpbmhPdjsdmfMefgbmu

If the DME does not support the requested substitute feature algorithm, then an error message is sent to the
appropriate output devices currently opened. The error message will notify the users that the feature was not data
fitted with the designated substitute feature algorithm and that the feature will be fitted with the default algorithm.

Scan filtering algorithms are defined with the GEOALG statement and apply to all feature actuals of the defined
feature type until another GEOALG statement for that feature type is executed. Data collected during
measurement may be filtered, but filtering is not required.

An algorithm referenced by the GEOALG statement always contains an algorithm to use to construct a substitute
feature from the individual point information. It may optionally contain a filter that will be applied to determine the
individual point information that corresponds to FA (). If a new feature is constructed from a feature actual after
execution of a GEOALG statement for that feature type and with filtering parameters, the new feature's individual
point information are filtered and may not be exactly the same individual point information as the feature from which
they were constructed.

5.4.7.2 MODE and the measurement sequence

Depending on the MODE statement, the DME may decide whether the feature is to be measured automatically or
by using the programmed measurement sequence. With a single MODE statement, some features may be
measured in automatic mode, some in programmed mode, and some in manual mode. The DME makes the
decision each time a MEAS or RMEAS statement is encountered.

The DME can perform in any one of three modes. When in manual mode, the DME ignores the statements after
the MEAS or RMEAS statement (up to and including the ENDMES statement). In this mode, an operator manually
moves the DME and the sequence is considered complete when the operator has taken the required number of
point measurements. In automatic mode, the DME again ignores the statements after the MEAS or RMEAS
statement. In this mode, the DME uses its own internal algorithm to perform the measurement of the feature. In
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programmed mode, the DME follows the statements after the MEAS or RMEAS statement to perform the
measurement. The measurement sequence is complete when the ENDMES statement is encountered.

The statements after the MEAS or RMEAS statement are optional. If it is known that all DMEs on which the
program will be executed have algorithms for the feature to be measured, or if all DMEs will execute the program in
manual mode, then only the MEAS or RMEAS and ENDMES statements are needed. If, however, the sequence is
to be performed under servo control by a DME that does not have an algorithm for the feature then the
measurement sequence must be programmed

5.4.7.3 Allowable statements

Various DMIS statements can be used in a measurement sequence. When machine parameters are changed in a
measurement sequence, care must be taken to ensure that different DMEs executing the measurement in different
modes will all be in a proper state after the measurement is complete. A list of statements that may be issued
between the MEAS, or RMEAS and ENDMES statements is shown in ( Table 14 — DMIS statements allowed in a
measurement block):

Table 14 — DMIS statements allowed in a measurement block

(jumptarget) DMESW FEDRAT OBTAIN SAVE/SA(lname)

ACLRAT DO FINPOS PAMEAS SCNSET

ASSIGN ELSE FROM PTMEAS SELECT

BADTST ENDCAS GOHOME RAPID SNSET

CASE ENDDO GOTARG RECALL/S(lname) SNSLCT

CRSLCT ENDGO GOTO RECALL/SA(lname) TEXT

CZSLCT ENDIF IF ROTAB VALUE

DFTCAS ENDSEL INCLUD ROTSET WKPLAN

DMEHW ERROR JUMPTO SAVE/S(lname)

If the INCLUD statement is used to call external code within a measurement block, the external code must contain
only statements allowed within a MEAS, or RMEAS...ENDMES block. IF...ENDIF, DO...ENDDO, and
SELECT...ENDSEL blocks must be fully contained within the MEAS, or RMEAS...ENDMES block. If the JUMPTO
statement is used in a measurement block, the (jumptarget) to which program control will be transferred must be
within the same MEAS, or RMEAS...ENDMES block. Program control cannot be transferred to a (jumptarget)
inside a measurement block from outside that measurement block.

5.4.7.4 Changing sensors

Sensors can be changed with the SNSLCT statement during a programmed measurement sequence. If this is
done, and if automatic mode is active, the DME, which tries to execute the sequence in automatic mode, will not
have information pertaining to the sensor to be selected, and must determine this for itself. Care should be
exercised when issuing a SNSLCT statement in automatic mode. A SNSLCT statement issued in a measurement
sequence will not be recognized in automatic mode. A safer programming practice would be to issue a
MODE/PROG statement for a measurement sequence in which the sensor will be changed. This is not, however,
required by DMIS.

5.4.7.5 Unsupported feature results

If a DME encounters a CALIB, MEAS or RMEAS statement for a feature which it does not support in automatic
mode and if a programmed measurement sequence is given, the DME will measure the feature using the
programmed sequence and output point data for the feature measurement.
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For RAWDAT output, each measured data point is preceded with a slash and followed with a carriage return and
line feed. The feature definition RAWDAT output is terminated with the ENDAT statement. The data points are
output in relation to the current coordinate system in effect when the feature was measured.

If, for example, a particular DME did not support the feature definition for a sphere, and a MEAS/SPHERE
statement was encountered with a programmed measurement sequence, the DME would follow the sequence and
output data in a format similar to the following:

gbItqiRJ^gfbuPtqifsfMsbxebu
4}1~1��
4}1~1��
4}1~1��
4}1~1��
JSIFY�

In this case, the label SPH1 is passed to the output file. RAWDAT indicates that the feature type is not supported,
but point data is being output. The uncompensated x,y,z data are the point data sampled in the programmed
measurement sequence. The ENDAT statement signifies the end of the data stream.

5.4.7.6 Data access

Feature nominal target point data defined by PTMEAS statements and the resulting actual point data can be
referenced if the corresponding feature was measured with point buffer on. Individual point information resulting
from PAMEAS statements can also be accessed if the corresponding feature was measured with point buffer on.
Point data can be accessed through its corresponding feature via the option subscript syntax F (lname)[n] and
FA(lname)[n]. This capability and syntax are described in clause 5.3.2.6.

5.4.7.7 Scanning measurement control

There are two methods of defining scan measurement using the PAMEAS statement or by using a combination of
the SCNMOD and PTMEAS statements.

Scanning a feature refers to the inspection of points on the part other than those which are explicitly called for in
the feature MEAS or RMEAS…ENDMES block. Scanning measurement is done using point sampling rates and/or
point spacing that can be controlled by the programmer or determined automatically by the DME.

Scanning is controlled by SCNMOD/ON and OFF when the scan is directed by PTMEAS statements and PAMEAS
when using MODE/PROG.

Control of scanning a feature is also dependent on the mode in which the DME is operating . When in automatic or
manual mode the statements within a measurement block are not executed, so control of a scan is dependent on
the DME's internal algorithm. When in programmed mode control of a scan is dependent on the statements within
a measurement block.

5.4.7.7.1 Definition

Scanning sampling rate parameters are defined using the SCNSET statement, which allows fo r a variety of point
sampling options. The filtering options used while scanning are defined using the GEOALG statement, which also
allows for point elimination. The path used for a scan is defined with the PATH statement, and is applied with the
PAMEAS statement.

5.4.7.7.2 Activation and control

Scanning is activated and deactivated explicitly with the SCNMOD/ON and SCNMOD/OFF when the scan is
directed by PTMEAS statements . The setting specified by the SCNMOD statement is modal and applies to the
measurement of all subsequent features in the program until the setting is modified by another SCNMOD
statement. When the DME is operating in automatic or manual mode and scanning is active, control of the scan is
performed by the DME's internal algorithm. Scanning measurement in programmed mode is explicitly controlled by
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programming multiple PTMEAS statements while SNCMOD is ON and by referencing one or more defined paths
with the PAMEAS statement when SCNMOD is OFF.

When the scan is directed by PTMEAS statements, other non-measurement statements indicate an interruption in
the scan. There must be a minimum of 2 sequential PTMEAS statements in any scan segment within a
measurement block, the first of which is the beginning point of the scan and the last is the ending point of the scan.
Any non-measurement statements, such as GOTO or ROTAB statements, within a measurement block are not a
part of the scan. The APPRCH, RETRCT and CLRSRF parameters of the SNSET statement apply to the first and
last PTMEAS statements in any scan segment.

Example: an example of incorrect scanning syntax:

tdonpePpo
tdotfuPesbhMOR
npefPqsphMnbo
gIdjs� RRJ^gfbuPdjsdmfMjoofsMdbsuMNSQOVMTVOVMRQXOVMQOQMQOQMROQMRQ
nfbtPdjsdmfMgIdjs� RRJMU
qunfbtPdbsuMNRVOVMTVOVMRQXOVM261515�
hpupPNSQOVMTVOVMRQXOV
qunfbtPdbsuMNSQOVMUQOVMRQXOVMQM2615�
qunfbtPdbsuMNSQOVMTQOVMRQXOVMQMRM5�
JSIRJX�
tdonpePpgg

In the previous example the measure block contains a scan segment that does not contain 2 sequential PTMEAS
statements. The GOTO statement must interrupt the scan, and a single PTMEAS statement does not define a
scan segment. This will produce an error.

When the scan is directed by at least one PAMEAS statement, each PAMEAS statement defines a scan segment.
Each PAMEAS statement must contain references to previously defined scan paths. The defined scan paths
explicitly define the scans to be used for measurement of the feature. Each PAMEAS statement may also contain
parameters to direct rotary table motion or sensor/wrist motion that explicitly defines the scan to be u sed for
measurement of the feature. The APPRCH and RETRCT parameters of the SNSET statement apply to the first
and last measurement points in any scan segment.

5.4.7.7.3 Continuous path scanning

The defined behaviour when scanning a feature using multiple PAMEAS statements is to treat each PAMEAS
statement as representing a discrete scan segment, i.e. at the end of each segment scanned, the probe should
back off to the specified RETRCT distance and move to the position determined using the current APPRCH value
before scanning the next segment.

Example 1

npefPqsphMnbo
gIqmo� RJ^gfbuPqmbofMdbsuMQOQMQOQMQOQMQOQMQOQMROQ
qIt� � �� qmoR� RJ^qbuiPbsdMdbsuMQOQMSQOQMQOQMQOQMQOQMROQMSQOQMNRYQOQMZQOQMQMRMQ
qIt� � �� qmoR� SJ^qbuiPmjofMdbsuMNSQOQMSQOQMQOQMNSQOQMUQOQ
nfbtPqmbofMgIqmo� RJMT
qbnfbtPqIt� � �� qmoR� RJ
qbnfbtPqIt� � �� qmoR� SJ
JSIRJX�

Example 1 measures a plane using two scan segments: an arc, followed by a line. Because the scans are
specified using two PAMEAS statements, they are assumed to be non -contiguous, i.e. the probe will retract at the
end of the first segment.

Example 2

npefPqsphMnbo
gIqmo� RJ^gfbuPqmbofMdbsuMQOQMQOQMQOQMQOQMQOQMROQ
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qIt� � �� qmoR� RJ^qbuiPbsdMdbsuMQOQMSQOQMQOQMQOQMQOQMROQMSQOQMNRYQOQMZQOQMQMRMQ
qIt� � �� qmoR� SJ^qbuiPmjofMdbsuMNSQOQMSQOQMQOQMNSQOQMUQOQ
nfbtPqmbofMgIqmo� RJMT
qbnfbtPqIt� � �� qmoR� RJMqIt� � �� qmoR� SJ
JSIRJX�

Example 2 measures a plane using the same two scan segments as example 1. However, because the scans are
specified using a single PAMEAS statement they are assumed to be contiguous, i.e. the probe will scan the two
segments as if they were a single scan, without break.

5.4.7.8 The MEAS statement

The MEAS statement signifies that a measurement of a feature is to be performed. The measurement sequence
begins with a MEAS statement and ends with the ENDMES statement. The MEAS…ENDMES block may contain
statements found in (Table 14 — DMIS statements allowed in a measurement block).

In the following example, four points are taken in order to measure a circle called "CIR_11":

Example 1

npefPqsphMnbo
gIdjs� RRJ^gfbuPdjsdmfMjoofsMdbsuMNSQOVMTVOVMRQXOVMQOQMQOQMROQMRQ
nfbtPdjsdmfMgIdjs� RRJMU
qunfbtPdbsuMNRVOVMTVOVMRQXOVM261515�
qunfbtPdbsuMNSVOVMTVOVMRQXOVMRMQMQ
hpupPNSQOVMTVOVMRQXOV
qunfbtPdbsuMNSQOVMUQOVMRQXOVMQM2615�
qunfbtPdbsuMNSQOVMTQOVMRQXOVMQ1615�
JSIRJX�

In example 1 the MEAS statement signifies that a circle called CIR_11 is to be measured by taking four point
measurements. The following statements specify that point measurements will be used, the location of the points
to be taken, and an intermediate move. The ENDMES statement signifies the end of the sequence.

Example 2

tdonpePpo
tdotfuPesbhMOR
npefPqsphMnbo
gIdjs� RRJ^gfbuPdjsdmfMjoofsMdbsuMNSQOVMTVOVMRQXOVMQOQMQOQMROQMRQ
nfbtPdjsdmfMgIdjs� RRJMU
qunfbtPdbsuMNRVOVMTVOVMRQXOVM261515�
qunfbtPdbsuMNSVOVMTVOVMRQXOVMRMQMQ
hpupPNSQOVMTVOVMRQXOV
qunfbtPdbsuMNSQOVMUQOVMRQXOVMQM2615�
qunfbtPdbsuMNSQOVMTQOVMRQXOVMQMRM5�
JSIRJX�
tdonpePpgg

Example 2 is the same as example 1 above, except that the SCNMOD/ON statement explicitly activates scanning.
Because the system is operating in programmed mode and scanning has been activated, the system will scan two
arcs in the circle. The first circular arc will begin at the point defined in the first PTMEAS statement, and end at the
point defined by the second PTMEAS statement. The system will retract then move to the point defined by the
GOTO statement. The system will then scan the second circular arc, beginning at the point defined by the third
PTMEAS statement, and ending at the point defined by the fourth PTMEAS statement. The system will collect
measurement data based on the parameters set with the SCNSET statement and the number of measurement
points in the MEAS statement is ignored.

Example 3

npefPqsphMnbo
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tdotfuPesbhMOR
gIdjs� RRJ^gfbuPdjsdmfMjoofsMdbsuMNSQOVMTVOVMRQXOVMQOQMQOQMROQMRQ
qIt� � �� djs� RRJ^qbuiPbsdMdbsuMNSQOVMTVOVMRQXOVMQOQQMQOQQMROQQMVOQQMQOQMTWTOQ
hpupPNSQOVMTVOVMRRV
hpupPNSQOVMTVOVMRQXOV
nfbtPdjsdmfMgIdjs� RRJMU
qbnfbtPqIt� � �� djs� RRJ
JSIRJX�

Example 3 measures the same feature as example 1 and 2 above, except that it contains a PAMEAS statement
and does not contain PTMEAS statements. The scan path is referenced with the PAMEAS statement within the
measurement block, and the scan is explicitly defined with the PATH statement. Because the system is operating
in programmed mode, the explicit scan path definition will be followed to measure the feature. If a scan path is to
contain two or more path segments that are to be scanned contiguously, i.e. without retracting from the surface
between the scan segments, then they should both be referenced by a single PAMEAS statement:

Example 4

qbnfbtPqIt� � �� bsd� RJMqIt� � �� mjof� RJMqIt� � �� bsd� SJ

Example 4 shows PAMEAS statement that references several PATH statements. In this example, the scan should
begin at the start of the first segment, continue into the second segment without leaving the surface and continue
with the third segment (again remaining in contact with the surface), before finally retracting from the surface at the
end of the third segment. I f the scan paths are not defined to be contiguous, i.e. the end of one path is not
coincident with the start of the following path, then an error condition occurs.

5.4.7.9 The RMEAS statement

The RMEAS statement signifies that a relative measurement of a feature is to be performed. The measurement
sequence begins with an RMEAS statement and ends with the ENDMES statement. The RMEAS…ENDMES
block may contain statements found in (Table 14 — DMIS statements allowed in a measurement block).

In the following examples, four points are taken in order to measure a circle called "RCIR_12":

Example 1

npefPqsphMnbo
gIsqpjou� RJ^gfbuPqpjouMdbsuMNRQOVMTVOVMRQXOVMQOQMQOQMROQ
RJFX4UTNSY1� K-WUTNSYd6.16
qunfbtPdbsuMNRQOVMTVOVMRQXOVMQOQMQOQMROQ
JSIRJX�
gIsdjs� RSJ^gfbuPdjsdmfMjoofsMdbsuMNSQOVMTVOVMRQXOVMQOQMQOQMROQMRQ
snfbtPdjsdmfMgIsdjs� RSJMUMgbIsqpjou� RJ
qunfbtPdbsuMNRVOVMTVOVMRQXOVM261515�
qunfbtPdbsuMNSVOVMTVOVMRQXOVMRMQMQ
hpupPNSQOVMTVOVMRQXOV
qunfbtPdbsuMNSQOVMUQOVMRQXOVMQM2615�
qunfbtPdbsuMNSQOVMTQOVMRQXOVMQM615�
JSIRJX�

In example 1 the RMEAS statement signifies that a circle called "RCIR_12" is to be measured by taking four point
measurements relative to a point called "RPOINT_1". The following statements specify that point measurements
will be used, the location of the points to be taken, and an intermediate move. The nominal values for the circle
measurement points is programmed, but the location that the machine measures the points will be adjusted relative
to the deviation of the reference point as defined in the RMEAS ( input format 1 ) statement definition. The
ENDMES statement signifies the end of the sequence.

Example 2

npefPqsphMnbo
gIsqpjou� RJ^gfbuPqpjouMdbsuMNRQOVMTVOVMRQXOVMQOQMQOQMROQ
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RJFX4UTNSY1� K-WUTNSYd6.16
qunfbtPdbsuMNRQOVMTVOVMRQXOVMQOQMQO51635�
JSIRJX�
tdonpePpo
tdotfuPesbhMOR
gIsdjs� RSJ^gfbuPdjsdmfMjoofsMdbsuMNSQOVMTVOVMRQXOVMQOQMQOQMROQMRQ
snfbtPdjsdmfMgIsdjs� RSJMUMgbIsqpjou� RJ
qunfbtPdbsuMNRVOVMTVOVMRQXOVM261515�
qunfbtPdbsuMNSVOVMTVOVMRQXOVMRMQMQ
hpupPNSQOVMTVOVMRQXOV
qunfbtPdbsuMNSQOVMUQOVMRQXOVMQM2615�
qunfbtPdbsuMNSQOVMTQOVMRQXOVMQMRMQ
JSIRJX�
tdonpePpgg

Example 2 is the same as example 1 above, except that the SCNMOD/ON statement explicitly activates scanning.
Because the system is operating in programmed mode and scanning has been activated, the system will scan two
arcs in the circle. The first circular arc will begin at the point defined in the first PTMEAS statement, and end at the
point defined by the second PTMEAS statement. The system will then move to the point defined by the G OTO
statement. The system will then scan the second circular arc, beginning at the point defined by the third PTMEAS
statement, and ending at the point defined by the fourth PTMEAS statement. The system will collect measurement
data based on the parameters set with the SCNSET statement and the number of measurement points in the
RMEAS statement is ignored. All measurements are relative to feature FA(RPOINT_1) as required by the RMEAS
statement.

Example 3

npefPqsphMnbo
gIsqpjou� RJ^gfbuPqpjouMdbsuMNRQOVMTVOVMRQXOVMQOQMQOQMROQ
RJFX4UTNSY1� K-WUTNSYd6.16
qunfbtPdbsuMNRQOVMTVOVMRQXOVMQOQMQOQMROQ
JSIRJX�
gIsdjs� RSJ^gfbuPdjsdmfMjoofsMdbsuMNSQOVMTVOVMRQXOVMQOQMQOQMROQMRQ
qIt� � �� sdjs� RSJ^qbuiPbsdMdbsuMNSQOVMTVOVMRQXOVMQOQQMQOQQMROQQMVOQQMQOQMTWTOQ
hpupPNSQOVMTVOVMRR: �
hpupPNSQOVMTVOVMRQXOV
tdotfuPesbhMOR
snfbtPdjsdmfMgIsdjs� RSJMUMgbIsqpjou� RJ
qbnfbtPqIt� � �� sdjs� RSJ
JSIRJX�

Example 3 measures the same feature as example 1 and 2 above, except that it contains a PAMEAS statement
and does not contain PTMEAS statements. The scan path is referenced with the PAMEAS statement within the
measurement block, and the scan is explicitly defined with the PATH statement. Because the system is operating
in programmed mode, the explicit scan path definition will be followed to measure the feature. The circle called
"RCIR_12" is to be measured relative to a point called "RPOINT_1". The PAMEAS statement references a
previously defined path "P(Scan_RCIR_12)". The nominal values for the circle measurement points is
programmed, but the location that the machine measures the points will be adjusted relative to the deviation of the
reference point as defined in the RMEAS ( input format 1 ) statement definition. The ENDMES statement signifies
the end of the sequence.

5.4.7.10 Sensor motion during measurement

Depending upon the hardware configuration, it is possible and desirable to change the orientation, as well as the
position, of a sensor during measurement. This may be to take individual tactile touches, or during laser scanning,
for example.
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5.4.7.10.1 Individual tactile measurement

When using a continuously indexable head to take tactile touches, it is possible to take a touch in at least three
combinations of motion: using the CMM frame (say) alone; using the probe axes alone; or using a combination of
machine frame and head axes.

Example 1

nfbtPdjsdmfMgIdjsRJMU
qunfbtPdbsuMSQMQMQM261515�
qunfbtPdbsuMQMSQMQMQM2615�
qunfbtPdbsuMNSQMQMQMRMQMQ
qunfbtPdbsuMQMNSQMQMQMRMQ
JSIRJX�

Example 1 shows the default option when specifying a PTMEAS statement: that the moti on produced during
measurement will involve the movement of the CMM frame alone.

Example 2

nfbtPdjsdmfMgIdjsRJMU
qunfbtPdbsuMSQMQMQMNRMQMQMifbedtMQMQMifbeupvdi
qunfbtPdbsuMQMSQMQMQMNRMQMifbedtMZQMQMifbeupvdi
qunfbtPdbsuMNSQMQMQMRMQMQMifbedtMRYQMQMifbeupvdi
qunfbtPdbsuMQMNSQMQMQMRMQMifbedtMNZQMQMifbeupvdi
JSIRJX�

Example 2 shows the option of using the option of using the sensor axes alone to perform measurement.

Example 3

nfbtPdjsdmfMgIdjsRJMU
qunfbtPdbsuMSQMQMQMNRMQMQMifbedtMQMQMbmmbyftupvdi
qunfbtPdbsuMQMSQMQMQMNRMQMifbedtMZQMQMbmmbyftupvdi
qunfbtPdbsuMNSQMQMQMRMQMQMifbedtMRYQMQMbmmbyftupvdi
qunfbtPdbsuMQMNSQMQMQMRMQMifbedtMNZQMQMbmmbyftupvdi
JSIRJX�

Example 3 shows the option of using the option of using the sensor axes and CMM axes in combination to perform
measurement.

Example 4

nfbtPmjofMgImjofRJMU
qunfbtPdbsuMSQMQMNVMRMQMQMfbeupvdi
qunfbtPdbsuMTQMQMNVMRMQMQMifbeupvdi
qunfbtPdbsuMUQMQMNVMRMQMQMifbeupvdi
qunfbtPdbsuMVQMQMNVMRMQMQMifbeupvdi
JSIRJX�

Example 4 shows the use of PTMEAS and HEADTOUCH or ALLAXESTOUCH without HEADCS and/or PCS.

The choice of motion may be dependent upon the upon the speed of inspection as opposed to predictability of
contact point. When using the HEADTOUCH option, the trajectory of the probe tip during the inspection will not be
linear and will most likely follow an arc. Therefore the “nominal” contact point will be different to the value specified
in the PTMEAS statement: the difference will depend upon the specific sensor motion as well as the current value
for APPRCH (as specified in the SNSET statement). However, it is likely that motion of the sensor axes alone will
be the quickest way to take the point.
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5.4.7.10.2 Tactile scanning

When performing a tactile scan using a continuously indexable sensor, for example, it is often critical to be able to
orient the probe at the points along the scan. This can be achieved either by explicitly providing the angles
required at each position in the scan, or by specifying the relative orientation of the probe to the part. This second
approach is achieved by specifying three angles of rotation relative to the part coordinate system, using the Euler
ZYZ convention (refer to clause 5.4.1).

5.4.7.10.3 Non-contact scanning

When scanning with a laser probing system mounted on an inspection robot, for example, it is often critical to be
able to orient the probe at the points along the scan. This is most easily achieved by specifying the relative
orientation of the probe and, therefore, the laser plane(s), to the part. This is achieved by specifying three angles
of rotation relative to the part coordinate system, using the Euler ZYZ convention (refer to clause 5.4.1).

Figure 21 — Sensor / part coordinate system

5.4.8 Axis configuration

Some DME hardware with multiple rotary axes, e.g. inspection robots, some continuously indexable head, can
achieve motion or measurement results using multiple configurations of the axes. It is usually desirable to resolve
the implicit ambiguity by stating that a DME is to take up a given configuration or pose.
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Figure 22 — Two possible robot joint configurations

Figure 22 shows an inspection robot in two possible poses for a given sensor position and orientation. The choice
of pose can be made by specifying a property of joint n. In this case an “in-out” option might be appropriate. For
example:

enfixPkpjoudpogjhM³kpjou� o� pvu³
hpupPRQQMSQQMTQQ

or:

enfixPkpjoudpogjhM³kpjou� o� jo³
hpupPRQQMS551855�

In the above code fragments , the interpretation of “JOINT_N” and “IN -OUT” are DME dependent, specifically the
number and type of joints.

A similar approach can be taken for a continuously indexable two axis probe head mounted on a CMM frame.

5.5 Characterization file

All vendors are required to have characterization files that describe the extent of DMIS support. The file is an
ASCII file, specifying which statements in the DMIS vocabulary are supported, partially supported, or not
supported. This file will contain the description of statements for input and output formats of all DMIS statements,
as well as other information concerning the system's capabilities or limitations.

5.5.1 Usage

5.5.1.1 Describe the level of support to this standard

Not all vendors will be able to fully support the Dimensional Measuring Interface Standard, nor is that intended.
Since DMIS is to be a data exchange standard for a wide variety of vendors, it must be able to simultaneously
address the needs of low intelligence controllers as well as those of the more sophisticated inspection equipment.
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Rather than limiting the DMIS vocabulary to the lowest common denominator of vendor product capability, the
standard defines characterization files, which allow a wide class of vendors to supp ort various subsets of the
vocabulary.

5.5.1.2 Intent

To clarify the intent of the characterization file, two possible scenarios for its use in generating DMIS inspection
programs are briefly described below. These scenarios are not to be considered part of this standard and are
given as illustrative examples only.

Example 1: One scenario for use of the characterization files would be to store them on a CAD system in a "DME
library". In this case, the CAD system generates an inspection program in the CAD native format without regard to
the target DME. After the program is complete, it is run through an algorithm which decomposes it for the target
DME. The same inspection program can be later decomposed for other DMEs. Another method might be to have
the operator specify the target DME prior to developing the program. The CAD system could then reference the
library while the program was being written and ensure that only DMIS statements supported by all the target
DMEs are generated.

Example 2: In scenario 2, the CAD system generates a DMIS program without regard to the target DME. Since
both this program and the characterization files are in a neutral format, a decomposition algorithm which is
independent of the CAD system can be developed in a standard programming language. The algorithm might be
developed by a non-CAD vendor or by the user.

Another use of the characterization file is as a double check of machine capability required to run an inspection
program. In this case, a characterization file depicting the requirements of the inspection program can be sent to
the DME. The DME checks this file against its own file to determine if it is able to perform the inspection prior to
running the program. The standard does not require that a DME have this capability, but it may be supplied as an
option desired by users. This again is an implementation issue. What is required by the Dimensional Measuring
Interface Standard is that the vendor supplies a characterization file describing its own capabilities.

Refer to (Figure 23 — Use of the DME characterization files), this figure depicts a situation where three DMEs are
interfaced to a CAD system using the DMIS format. The DMEs are classified as ranging from a low level
intelligence system (DME A) to a high level intelligence system (DME C). The low intelligence system might
support very little of the DMIS vocabulary. The high intelligence system, on the other hand, might support much of
the DMIS vocabulary. Clearly, the sizes and efficiencies of the DMIS files, which will perform the same inspection
on the three types of machines, are quite different. It is desired to create a single DMIS inspection program that will
run on all three machines.

Many other scenarios exist. This standard only defines the format for the characterization file. Various CAD
vendors, DME vendors and other users are free to develop various tools for their implementation and use. Refer to
section 6 for a detailed description of each DMIS statement and to Annex C for the detailed format of the
characterization file.
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Figure 23 — Use of the DME characterization files

5.5.2 Characterization file format

The following provides definitions and examples for the characterization file development. In this file format:

Æ CHFILE/INPUT signifies the beginning of the input formats supported by the DME.

Æ CHFILE/OUTPUT signifies the beginning of the output formats supported by the DME.

Æ ENDCHF signifies the end of either major section (INPUT or OUTPUT) of the characterization file.

Æ CHFILx signifies the beginning of characterization file section x.

Æ ENDCHx signifies the end of characterization file section x.

Æ $$ signifies the beginning of a comment and must be the first 2 characters at the beginning of a line. Refer to
clause 5.1.7.

The characterization file consists of two major sections: input and output. The input and output sections are each
blocked by the statements CHFILE/minor word and ENDCHF, where minor words are INPUT or OUTPUT
respectively. These major sections are then divided into three minor sections:

a) Supported DMIS statements: supported statements must be contained in the CHFILE/INPUT,
CHFIL1...ENDCH1 and CHFILE/OUTPUT, CHFIL1...ENDCH1 sections of the characterization file. Support for
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DMIS statements must be specified within those sections in Extended Backus Naur Form (EBNF) as defined in
clause 5.5.3 and shown in Annex C.

b) DME specific parameters: any DME specific parameters must be contained in the CHFILE/INPUT,
CHFIL2...ENDCH2 section of the characterization file. The following DME specific parameters are requi red
when the indicated DMIS command is designated to be fully functional in the CHFILE/INPUT, CHFIL1 section
of the characterization file. If none of these statements are supported, an empty CHFIL2...ENDCH2 section
must be included in the characterization file.

CHFIL2
ALGDEF

$$ Identifies the algorithms supported by the DME by their code number and description.
$$ Format:

ALGDEF/CODE,n
n,'text'
n,'text'
.
.
.

ENDAT
ERROR

$$ Identifies the error codes supported by the DME by their code number and description.
$$ Format:

ERROR/CODE,n
n,'text'
n,'text
.
.
.

ENDAT
FILDEF

$$ Identifies the video filters supported by the DME by their code number and description.
$$ Format:

FILDEF/CODE,n
n,'text'
n,'text
.
.
.

ENDAT
ENDCH2

The above parameters are optional when the indicated command is designated to be non -supported. Additional
machine dependent parameters shown in Annex D, section D.1 are also listed here. These additional parameters
are optional.

c) User defined options, functions and parameters for special applications. (Refer to Annex D, section D.2). Any
user defined options, functions and parameters for special applications must be contained in the
CHFILE/INPUT, CHFILn...ENDCHn sections of the characterization file. These sections are optional. Each
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section is blocked by the major words CHFILn and ENDCHn where n is the section number and n >=3. Only
the sections used need to be present.

EXAMPLE

CHFILE/INPUT
CHFIL1

DMIS Input Grammar Definition (in EBNF format)

See inputFile in Annex C
ENDCH1
CHFIL2

Machine parameters, see Annex D (may be empty)

ENDCH2
CHFILn (one or more optional sections starting with n=3)

User defined options, see Annex D, section D.2

ENDCHn
ENDCHF

CHFILE/OUTPUT
CHFIL1

DMIS Output Grammar Definition (in EBNF format)

See outputFile in Annex C

ENDCH1
ENDCHF

5.5.3 Syntax for CHFIL1...ENDCH1 section

The description of the vendor's level of support of the DMIS specification will be described using the framework of
[ISO/IEC 14977:1996 (E) Information technology - Syntactic metalanguage - Extended BNF], using allowable
extensions to the standard. Extended BNF (Extended Backus Naur Form, or EBNF) is a widely used notation for
the specification of context-free languages as DMIS-input and DMIS-output files. EBNF is restricted for use within
the CHFIL1...ENDCH1 sections.

EBNF has four components:

a) A set of tokens, known as terminal symbols: in a DMIS file, the major and minor words represent terminal
symbols.

b) A set of non-terminal symbols: Each of these is a variable, which are described by a production.

c) A set of productions: Each production consists of a left hand side which consists of a non -terminal symbol, a
right hand side that consists of a sequence of non-terminal and/or terminal symbols, and the "=" symbol that
separates the left hand side from the right hand side. Example: datsetMatrix = TRMATX , c , matrix;

d) A designation of one of the non-terminal symbols as the start symbol. In the characterization file the start
symbol for DMIS-input files is "inputFile" and for DMIS-output files it is "outputFile".

In the characterization file, many productions give several definitions for the non -terminal symbol on the left hand
side. This is done by providing alternative right hand sides separated by the symbol "|", which can be read as "or".
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EBNF allows the same non-terminal symbol to appear on the left side of several different productions, but that form
of providing alternatives is not used in the characterization file.

Standard EBNF uses a number of meta-symbols, not all of which are used in this DMIS standard. The standard
EBNF meta-symbols used in this DMIS standard are:

a) = meaning "is defined as",

b) | meaning "or",

c) ' ' apostrophes used to enclose a string of one or more literal characters,

d) ( ) parentheses used to indicate a group,

e) [ ] square brackets used to indicate optional items (see example below),

f) n*[ ] an integer followed by an asterisk, followed by terms in square brackets meaning repetition zero to n times
(see example below),

g) , comma meaning the term on the right of the comma follows the term on the left of the comma

h) ; semicolon meaning "end of statement", and

i) (* *) meaning "a comment is contained within".

In addition to the standard use of symbols as just described, the EBNF used for this DMIS standa rd uses the
following conventions.

a) # means "end of DMIS line".

b) A term written entirely in upper case letters (TRUE, for example) is a DMIS reserved word. In a DMIS file,
these words should appear exactly as they appear in the characterization file, with t wo exceptions. First, if a
word is defined in the characterization file in terms of characters, that is how it should appear in a DMIS file.
For example, the characterization file has TRUE = '.' , ('T'|'t') , ('R'|'r') , ('U'|'u') , ('E'|'e') , '.';, so that TRUE
may be spelled ".TRUE." or ".true." or ".truE.", etc. Second, in a DMIS file, the letters in a reserved word not
defined in the characterization file may be either lower case or upper case. In EBNF terminology, a DMIS
reserved word is a terminal symbol.

c) A term starting with a lower case letter is a non-terminal symbol of the language (for example stringVal).
Every such term will be found on the left side of a production somewhere in the characterization file.

d) A term starting with an upper case letter followed by a lower case letter (for example, CharString) is a non-
terminal symbol that has a dummy definition in the characterization file. The allowed "spellings" of these terms
are defined in the text of this DMIS standard. The complete list of such terms is: BoolVarName, CharString,
DeclVarName, IntString, IntVarName, LblName, MacroVarName, RealString, RealVarName ,
StringVarName, VectorVarName.

Example of the uses of square brackets:

Given a non-terminal symbol of featureLabel containing a value of "MyLabel"

[featureLabel] MyLabel is optional in the syntax.

3*[featureLabel] MyLabel is optional in the syntax and may repeat. MyLabel may occur zero to 3 times.

featureLabel , 3*[featureLabel] MyLabel is not optional in the syntax. MyLabel must occur once, and may occur up
to four times.
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5.5.3.1 Rules

The vendor is responsible for the creation of the characterization file. The characterization file represents the DMIS
statements supported by the vendor, and information pertinent to the system's capabilities.

Each record in the characterization file has an unlimited length.

5.5.3.1.1 Organization of statements

Every statement in DMIS that has an input format must appear in the input section of the characterization file.
Likewise, every DMIS statement that has an output format must appear in the output section of the characterization
file.

In the characterization file, the start symbol for DMIS-input files is "inputFile" and for DMIS-output files, it is
"outputFile".

5.5.3.1.2 Notation of the DMIS grammar in Extended Backus Naur Form (EBNF)

Æ A comment within that area of the characterization file being described in Extended Backus Naur Form is
enclosed in "(* *)", such as (* this is a comment *).

Æ The character # is used to indicate the end of a DMIS statement in the DMIS program, or DMIS output.

Æ All DMIS non-terminal symbols that are first productions of DMIS statements are given in Table 15 — non-
terminal symbols for DMIS statements.

Æ All non-terminal symbols for DMIS statements are defined in this sp ecification so that the characterization file
will be consistent and therefore more easily man readable. The input section of a characterization file
containing mandatory sections CHFILE/INPUT CHFIL1...ENDCH1 ENDCHF and CHFILE/OUTPUT
CHFIL1...ENDCH1 ENDCHF and non-terminal symbols for all DMIS statements defined in this specification is
given in Annex C.

Æ To indicate that a DMIS statement is fully supported by a vendor, the comment " (* FULL *)" will appear at the
end of the line for the first productions of that DMIS statement. Refer to clause 5.5.4.

Æ To indicate that a DMIS statement is partially supported by a vendor, the comment "(* PART *)" will appear at
the end of the line for those forst productions. If a statement is partially supported, the full production of the
statement will be given and those areas of the production that are not supported are to be enclosed in
comment symbols ("(* * )"). Refer to the example of the CONST/POINT statement in clause 5.5.4. If a non-
terminal symbol is partially supported by one DMIS statement, but fully supported by others, then it is
permissible to create a copy of that non-terminal symbol (with an appropriate name), with the unsupported
option(s) commented out. When this is done, the comment "(*PART*)" will appear at the end of the line
containing the new non-terminal symbol. Refer to the example of GEOLAG/CONE in clause 5.5.4.

Æ To indicate that a DMIS statement is not supported by a vendor, the line is enclosed in comment symbols (" (*
*)"). The text " not supported " will be included in the line for the first production of that DMIS statement. The
full production of the DMIS statement will be included in the characterization file with the lines enclosed in
comment symbols. Refer to example of the DO and ENDDO statements in clause 5.5.4.

Æ To indicate that a statement is a non-pure DMIS extension supported by a vendor, the comment "(*
EXTENSION *)" will appear at the end of the line for those productions that define the statement.

Æ The vendor will state in the header of the characterization file whether line continuations (refer to 5.1.2.5) are
supported, and if so, whether there is a maximum total number of characters allowed in a continued line.

5.5.3.1.3 Standard DMIS characterization file grammar

An example of a DMIS 5.1 input format characterization file is given in Annex C.
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Table 15 — non-terminal symbols for DMIS statements

DMIS
STATEMENT

NON-TERMINAL
SYMBOL

DMIS
STATEMENT

NON-TERMINAL
SYMBOL

$$ (comment character) commentStm INCLUD includStm

(jumptarget) jumpStm ITERAT iteratStm

ACLRAT aclratStm JUMPTO jumptoStm

ALGDEF algdefStm KEYCHAR keycharStm

ASSIGN assignStm LITDEF litdefStm

BADTST badtstStm LOCATE locateStm

BOUND boundStm LOTID lotidStm

CALIB calibStm MACRO macroStm

CALL callStm MATDEF matdefStm

CASE caseStm MEAS measStm

CLMPID clmpidStm MFGDEV mfgdevStm

CLMPSN clmpsnStm MODE modeStm

CLOSE closeStm OBTAIN obtainStm

CMPNTGRP cmpntgrpStm OPEN openStm

CNFRMRUL cnfrmrulStm OPERID operidStm

CONST constStm OUTPUT outputStm

CRGDEF crgdefStm PAMEAS pameasStm

CRMODE crmodeStm PARTID partidStm

CROSCL crosclStm PARTRV partrvStm

CRSLCT crslctStm PARTSN partsnStm

CUTCOM cutcomStm PATH pathStm

CZONE czoneStm PLANID planidStm

CZSLCT czslctStm POP popStm

DATDEF datdefStm PRCOMP prcompStm

DATSET datsetStm PREVOP prevopStm

DATTRGDEF dattrgdefStm PROCID procidStm

DECL declStm PROMPT promptStm

DECPL decplStm PSTHRU psthruStm

DELETE deleteStm PTBUFF ptbuffStm

DEVICE deviceStm PTMEAS ptmeasStm

DFTCAS dftcasStm PUSH pushStm

DISPLY displyStm QISDEF qisdefStm

DMEHW dmehwStm RAPID rapidStm

DMEID dmeidStm READ readStm

DMESW dmeswStm RECALL recallStm

DMESWI dmeswiStm REFMNT refmntStm

DMESWV dmeswvStm REPORT reportStm

DMIS dmisStm RESUME resumeStm
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DMIS
STATEMENT

NON-TERMINAL
SYMBOL

DMIS
STATEMENT

NON-TERMINAL
SYMBOL

DMISMD dmismdStm RMEAS rmeasStm

DMISMN dmismnStm ROTAB rotabStm

DO doStm ROTATE rotateStm

ELSE elseStm ROTDEF rotdefStm

ENDAT endatStm ROTSET rotsetStm

ENDCAS endcasStm SAVE saveStm

ENDDO enddoStm SCAN scanStm

ENDFIL endfilStm SCNMOD scnmodStm

ENDGO endgoStm SCNPLN scnplnStm

ENDIF endifStm SCNSET scnsetStm

ENDMAC endmacStm SELECT selectStm

ENDMES endmesStm SENSOR sensorStm

ENDSEL endselStm SNSDEF snsdefStm

ENDSYMREQT endsymreqtStm SNSET snsetStm

ENDXTN endxtnStm SNSGRP snsgrpStm

EQUATE equateStm SNSLCT snslctStm

ERROR errorStm SNSMNT snsmntStm

EVAL evalStm SYMREQT symreqtStm

EXTENS extensStm TECOMP tecompStm

EXTFIL extfilStm TEXT textStm

FEAT featStm THLDEF thldefStm

FEDRAT fedratStm TOL tolStm

FILDEF fildefStm TOOLDF tooldfStm

FILNAM filnamStm TRANS transStm

FINPOS finposStm UNCERTALG uncertalgStm

FIXTID fixtidStm UNCERTSET uncertsetStm

FIXTSN fixtsnStm UNITS unitsStm

FLY flyStm VALUE valueStm

FROM fromStm VFORM vformStm

GEOALG geoalgStm WINDEF windefStm

GEOM geomStm WKPLAN wkplanStm

GOHOME gohomeStm WRIST wristStm

GOTARG gotargStm WRITE writeStm

GOTO gotoStm XTERN xternStm

GROUP groupStm XTRACT xtractStm

IF ifStm
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5.5.4 Example DMIS characterization file grammar

digjmfPjoqvu
))�
))� Htrrjsyx� tzyxnij� tk� ymj� JGSK� lwfrrfw� fwj� uwjhjiji� g~� ))� fx� ymj�
))� knwxy� 7� hmfwfhyjwx� tk� ymj� qnsj3
))�
))�
HMKNQ6�
-/2222222222222222222222222222222222222222222222222222222222222/.�
-/2222222222222222222222222222222222222222222222222222222222222/.�
IK� � IRNX� NSUZY� Lwfrrfw� [jwxnts?� VOR� Wjqjfxj� 6� � � � � � � � � � � � � � � � � /.�
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/2222222222222222222222222222222222222222222222222222222222222/.�
IKNN� Ymnx� j}fruqj� nx� sty� rjfsy� yt� xmt|� ymj� jsynwj� � � NNNNNNNNNNN/.�
IKNN� hmfwfhyjwn�fynts� knqj3� � Ny� nx� rjfsy� yt� xmt|� mt|� NNNNNNNNNN/.�
IKNN� yt� ijxhwngj� uwtizhyntsx� ymfy� fwj� sty� xzuutwyji� NNNNNNNNNNN/.�
-/2222222222222222222222222222222222222222222222222222222222222/.�
IKNN� Ymj� j}fruqj� nx� ln{js� ktw� ymj� nsuzy� xjhynts� tsq~� NNNNNNNNNN/.�
-/2222222222222222222222222222222222222222222222222222222222222/.�
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� nsuzyKnqj� nx� ymj� xyfwy� x~rgtq� /.�
-/� Qnsj� htsynszfynts� nx� kzqq~� xzuutwyji1� |nym� st� zuujw� qnrny� � � /.�
-/� ts� ymj� ytyfq� szrgjw� tk� hmfwfhyjwx� ymfy� rf~� fuujfw� ts� f� � � � � � /.�
-/� htsynszji� qnsj3� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /.�
-/2222222222222222222222222222222222222222222222222222222222222/.�
-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� F� 'h'� nx� f� IRNX� htrrf3� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /.�
-/2222222222222222222222222222222222222222222222222222222222222/.�
-/2222222222222222222222222222222222222222222222222222222222222/.�
-/22� Ymj� uwtizhyntsx� tk� nyjrx� sty� xujhnknh� yt� ymj� xyfyjrjsyx� 22/.�
-/22� ns� ymnx� j}fruqj� fwj� sty� xmt|s� ktw� gwj{ny~ NNNNNNNNNNNNNNNN/.�
-/2222222222222222222222222222222222222222222222222222222222222/.�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� xyfwynsl� x~rgtq� fsi� irnxXyfyjrjsyQnxy� � � � � � � � � � � � � � � � � � � � � � � /.�
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

� �� � � g� �� ^
� irnxKnwxyXyfyjrjsy� 1� `irnxXyfyjrjsyQnxyb� 1� jsiknqXyr� @�

irnxXyfyjrjsyQnxy� B
`irnxXyfyjrjsyQnxyb� 1� irnxXyfyjrjsy

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� irnxKnwxyXyfyjrjsy� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

� � � � g� � � � t� � � � � � �� ^
� irnxriXyr
�irnxrsXyr� @

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� fqq� tymjw� {fqni� IRNX� xyfyjrjsyx� j}hjuy� jsiknqXyr� � � � � � � � � � � � /.
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�

irnxXyfyjrjsy� B
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� � �� � � t� � -/� KZQQ� /.
� �� � �� � � � t� � -/� KZQQ� /.

�333�
� �� � ��� � t� � -/� UFWY� /.

�333�
-/� �� itXyr� � � � STY� XZUUTWYJI� /.

�333�
-/� �� � �� � �t� � STY� XZUUTWYJI� /.�

�333�
� �� � � �� �� t� � -/� UFWY� /.

�333� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� HTSXY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

htsxyXyr� B
HTSXY� 1� ,4,� 1� htsxyRnstw� 1� (� @

htsxyRnstw� B
� ��� � b� �

� �� � ��� � d� � � ��
� �� � ��� � d���
� �� � ��� � d� ��� �
� �� � ��� � d� � � ��
� �� � ��� � f��� � �
� �� � ��� � f� � � � �
� �� � ��� � h� ��
� �� � ��� � h� � � � �
� �� � ��� � h� � � �
� �� � ��� � m� ��
� �� � ��� � q� � � � �
� �� � ��� � q�� ��
-/� �� � ��� � q�� �� STY� XZUUTWYJI� /.
� �� � ��� � s� � �� �
� �� � ��� � t� � � �
� �� � ��� � t� � � �
� �� ht�� � t� � � � �
� �� � ��� � t� � � ��
� �� htsxyYtwzx� @

htsxyFwh� B
FWH� 1� h� 1� kQfgjq� 1� h� 1� gkHtsxy

� �� FWH� 1� h� 1� kQfgjq� 1� h� 1� uwtohyHtsxy
� �� FWH� 1� h� 1� kQfgjq� 1� h� 1� ywHtsxy� @

htsxyHnwhqj� B
HNWHQJ� 1� h� 1� kQfgjq� 1� h� 1� gkHtsxy

� �� HNWHQJ� 1� h� 1� kQfgjq� 1� h� 1� htsjHtsxy
� �� HNWHQJ� 1� h� 1� kQfgjq� 1� h� 1� nsytkHtsxy
� �� HNWHQJ� 1� h� 1� kQfgjq� 1� h� 1� uwtohyHtsxy
� �� HNWHQJ� 1� h� 1� kQfgjq� 1� h� 1� yfsytHtsxy
� �� HNWHQJ� 1� h� 1� kQfgjq� 1� h� 1� ywHtsxy
� �� HNWHQJ� 1� h� 1� kQfgjq� 1� h� 1� wjywnj{j7� @

htsxyHtrutzsi� B
HTRUTZSI� 1� h� 1� kQfgjq� 1� h� 1� gznqiHtsxy� @

� �sxyHtsj� B
HTSJ� 1� h� 1� kQfgjq� 1� h� 1� gkHtsxy
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� �� HTSJ� 1� h� 1� kQfgjq� 1� h� 1� ywHtsxy� @

htsxyHufwqs� B
HUFWQS� 1� h� 1� kQfgjq� 1� h� 1� gkHtsxy

� �� HUFWQS� 1� h� 1� kQfgjq� 1� h� 1� uwtohyHtsxy
� �� HUFWQS� 1� h� 1� kQfgjq� 1� h� 1� ywHtsxy
� �� HUFWQS� 1� h� 1� kQfgjq� 1� h� 1� wjywnj{j7� @

� ��� yH~qsiw� B
H^QSIW� 1� h� 1� kQfgjq� 1� h� 1� gkHtsxy

� �� H^QSIW� 1� h� 1� kQfgjq� 1� h� 1� ywHtsxy
� �� H^QSIW� 1� h� 1� kQfgjq� 1� h� 1� wjywnj{j6� @

htsxyJqqnux� B
JQQNUX� 1� h� 1� kQfgjq� 1� h� 1� gkHtsxy

� �� JQQNUX� 1� h� 1� kQfgjq� 1� h� 1� nsytkHtsxy
� �� JQQNUX� 1� h� 1� kQfgjq� 1� h� 1� uwtohyHtsxy
� �� JQQNUX� 1� h� 1� kQfgjq� 1� h� 1� ywHtsxy� @

htsxyJiljuy� B
JILJUY� 1� h� 1� kQfgjq� 1� h� 1� wjywnj{j9� @

htsxyLjtr� B
LJTR� 1� h� 1� kQfgjq� 1� h� 1� sjfwuyHtsxy� @

htsxyLhzw{j� B
LHZW[J� 1� h� 1� kQfgjq� 1� h� 1� gkHtsxy

� �� LHZW[J� 1� h� 1� kQfgjq� 1� h� 1� ywHtsxy� @

htsxyLxzwk� B
� � LXZWK� 1� h� 1� kQfgjq� 1� h� 1� gkHtsxy
� �� LXZWK� 1� h� 1� kQfgjq� 1� h� 1� ywHtsxy� @

htsxyQnsj� B
QNSJ� 1� h� 1� kQfgjq� 1� h� 1� gkHtsxy

� �� QNSJ� 1� h� 1� kQfgjq� 1� h� 1� nsytkHtsxy
� �� QNSJ� 1� h� 1� kQfgjq� 1� h� 1� rniqnHtsxy
� �� QNSJ� 1� h� 1� kQfgjq� 1� h� 1� tkkxjyHtsxy
� �� QNSJ� 1� h� 1� kQfgjq� 1� h� 1� ufwytHtsxy
� �� QNSJ� 1� h� 1� kQfgjq� 1� h� 1� ujwuytHtsxy
� �� QNSJ� 1� h� 1� kQfgjq� 1� h� 1� uwtoqnHtsxy
� �� QNSJ� 1� h� 1� kQfgjq� 1� h� 1� yfsytHtsxy
� �� QNSJ� 1� h� 1� kQfgjq� 1� h� 1� ywHtsxy� @

htsxyUfyjws� B
UFYJWS� 1� h� 1� kQfgjq� 1� h� 1� gkHtsxy

� �� UFYJWS� 1� h� 1� kQfgjq� 1� h� 1� ywHtsxy
� �� UFYJWS� 1� h� 1� kQfgjq� 1� h� 1� gznqiHtsxy� @

gznqiHtsxy� B
GZNQI� 1� h� 1� kfQfgjq� 1� h� 1� kjfyzwjQnxy� @

htsxyUqfsj� B
UQFSJ� 1� h� 1� kQfgjq� 1� h� 1� gkHtsxy

� �� UQFSJ� 1� h� 1� kQfgjq� 1� h� 1� rniuqHtsxy
� �� UQFSJ� 1� h� 1� kQfgjq� 1� h� 1� tkkxjyHtsxy
� �� UQFSJ� 1� h� 1� kQfgjq� 1� h� 1� ufwytHtsxy�
� �� UQFSJ� 1� h� 1� kQfgjq� 1� h� 1� ujwuytHtsxy
� �� UQFSJ� 1� h� 1� kQfgjq� 1� h� 1� yfsytHtsxy
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� �� UQFSJ� 1� h� 1� kQfgjq� 1� h� 1� ywHtsxy� @

-/� htsxyUtnsy� B
UTNSY� 1� h� 1� kQfgjq� 1� h� 1� htlHtsxy

� �� UTNSY� 1� h� 1� kQfgjq� 1� h� 1� hzw{jHtsxy
� �� UTNSY� 1� h� 1� kQfgjq� 1� h� 1� j}ywjrHtsxy
� �� UTNSY� 1� h� 1� kQfgjq� 1� h� 1� nsytkHtsxy
� �� UTNSY� 1� h� 1� kQfgjq� 1� h� 1� rniuyHtsxy
� �� UTNSY� 1� h� 1� kQfgjq� 1� h� 1� rt{juyHtsxy
� �� UTNSY� 1� h� 1� kQfgjq� 1� h� 1� unjwhjHtsxy
� �� UTNSY� 1� h� 1� kQfgjq� 1� h� 1� uwtouyHtsxy
� �� UTNSY� 1� h� 1� kQfgjq� 1� h� 1� ywHtsxy
� �� UTNSY� 1� h� 1� kQfgjq� 1� h� 1� {jwyj}Htsxy
� �� UTNSY� 1� h� 1� kQfgjq� 1� h� 1� wjywnj{j6� @
/.�

wjywnj{j6� B
WJYWNJ[J� 1� h� 1� wjsy[fq� 1� h� 1� kjfyzwjFhyzfqQnxy� @

wjywnj{j7� B
WJYWNJ[J� 1� h� 1� wjsy[fq� 1� h� 1� wjsy[fq� 1� h� 1� kjfyzwjFhyzfqQnxy� @�

wjywnj{j9� B
WJYWNJ[J� 1� h� 1� wjsy[fq� 1� h� 1� wjsy[fq� 1� h� 1� wjsy[fq� 1� h� 1
wjsy[fq� 1� h� 1� kjfyzwjFhyzfqQnxy� @

wjywnj{j7g� B
WJYWNJ[J� 1� h� 1� wjsy[fq� 1� `h� 1� wjsy[fq� 1� h� 1� wjsy[fq� 1� h� 1�
wjsy[fq� 1� h� 1� wjsy[fqb� 1� h� 1� kjfyzwjFhyzfqQnxy� @

htsxyWhyslq� B
WHYSLQ� 1� h� 1� kQfgjq� 1� h� 1� gkHtsxy

� �� WHYSLQ� 1� h� 1� kQfgjq� 1� h� 1� ywHtsxy� @�

htsxyXlflj� B
XLFLJ� 1� h� 1� xjQfgjq� 1� h� 1� xlfljHtsxy� @

htsxyXufwy� B
XUFWY� 1� h� 1� xyQfgjq� 1� h� 1� xufwyHtsxy� @

htsxyXumjwj� B
XUMJWJ� 1� h� 1� kQfgjq� 1� h� 1� gkHtsxy

� �� XUMJWJ� 1� h� 1� kQfgjq� 1� h� 1� ywHtsxy
XUMJWJ� 1� h� 1� kQfgjq� 1� h� 1� wjywnj{j7g� @

htsxyX~ruqs� B
X^RUQS� 1� h� 1� kQfgjq� 1� h� 1� gkHtsxy� @

htsxyYtwzx� B
YTWZX� 1� h� 1� kQfgjq� 1� h� 1� gkHtsxy

� �� YTWZX� 1� h� 1� kQfgjq� 1� h� 1� ywHtsxy� @

gkHtsxy� B
GK� 1� h� 1� kjfyzwjQnxy

� �� GK� 1� h� 1� nsij}jiKjfyzwjQnxy� @

-/�
htlHtsxy� B

HTL� 1� h� 1� kjfyzwjQnxy @� STY� XZUUTWYJI
/.�
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htsjHtsxy� B�
HTSJ� 1� h� 1� INFR� 1� h� 1� wjsy[fq� 1� h� 1� kfQfgjq

� �� HTSJ� 1� h� 1� INXY� 1� h� 1� wjsy[fq� 1� h� 1� kfQfgjq� @

-/�
hzw{jHtsxy� B

HZW[J� 1� h� 1� kfQfgjq� 1� h� 1� kjfyzwjQfgjq� @� STY� XZUUTWYJI
/.�

-/�
j}ywjrHtsxy� B

J]YWJR� 1� h� 1� RNS� 1� h� 1� kfQfgjq� 1� h� 1� j}ywjrHtsxyInw� STY� Xvqqpsufe
� �� J]YWJR� 1� h� 1� RF]� 1� h� 1� kfQfgjq� 1� h� 1� j}ywjrHtsxyInw� @�
/.�

j}ywjrHtsxyInw� B
� � � � � � d��� � b� � � �

� �� � � � � � � d��� � w� � � �� � � �
� �� � � � � � � d��� � g� � � � � �
� �� j}ywjrHtsxyWfinfq� @

j}ywjrHtsxyF}nfq� B
utxInw� @

j}ywjrHtsxy[jhytwnfq� B
[JH� 1� h� 1� {jhytw� @

� � � � jrHtsxyKjfyzwj� B
kjfyzwjQfgjq� @

j}ywjrHtsxyWfinfq� B
WFINFQ� @

nsytkHtsxy� B
NSYTK� 1� h� 1� kfQfgjq� 1� h� 1� kjfyzwjQfgjq� @

rniqnHtsxy� B
RNIQN� 1� h� 1� kfQfgjq� 1� h� 1� kjfyzwjQfgjq� @

rniuqHtsxy� B
RNIUQ� 1� h� 1� kfQfgjq� 1� h� 1� kjfyzwjQfgjq� @

-/�
rniuyHtsxy� B

RNIUY� 1� h� 1� kfQfgjq� 1� h� 1� kjfyzwjQfgjq� @� STY� XZUUTWYJI
/.�

-/�
rt{juyHtsxy� B

RT[JUY� 1� h� 1� kfQfgjq� 1� h� 1� {jhytw
� �� RT[JUY� 1� h� 1� kfQfgjq� 1� h� 1� kjfyzwjQfgjq� 1� h� 1� wjsy[fq�@� STY� XZUUTWYJI
/.�

sjfwuyHtsxy� B
SJFWUY� 1� h� 1� kfQfgjq� @

tkkxjyHtsxy� B
TKKXJY� 1� h� 1� kjfyzwjQnxy� @
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ufwytHtsxy� B
UFWYT� 1� h� 1� kfQfgjq� 1� h� 1� YMWZ� 1� h� 1� kjfyzwjQfgjq

� �� UFWYT� 1� h� 1� kQfgjq� 1� h� 1� YMWZ� 1� h� 1� kfQfgjq� @

ujwuytHtsxy� B
UJWUYT� 1� h� 1� kfQfgjq� 1� h� 1� YMWZ� 1� h� 1� kjfyzwjQfgjq

� �� UJWUYT� 1� h� 1� kQfgjq� 1� h� 1� YMWZ� 1� h� 1� kfQfgjq� @

-/�
� njwhjHtsxy� B

UNJWHJ� 1� h� 1� kfQfgjq� 1� h� 1� kjfyzwjQfgjq� @� STY� XZUUTWYJI
/.�

uwtohyHtsxy� B
UWTOHY� 1� h� 1� kfQfgjq� 1� `h� 1� kjfyzwjQfgjqb� @

uwtoqnHtsxy� B
UWTOQN� 1� h� 1� kfQfgjq� 1� `h� 1� kjfyzwjQfgjqb� @

-/�
uwtouyHtsxy� B

UWTOUY� 1� h� 1� kfQfgjq� 1� `h� 1� kjfyzwjQfgjqb� @� STY� XZUUTWYJI
/.�

xlfljHtsxy� B
kjfyzwjStrnsfqQnxy� @

xufwyHtsxy� B
kjfyzwjFhyzfqQnxy� @

yfsytHtsxy� B
YFSYT� 1� h� 1� kfQfgjq� 1� `h� 1� YMWZb� 1� h� 1� kjfyzwjQfgjq

� �� YFSYT� 1� h� 1� kQfgjq� 1� h� 1� YMWZ� 1� h� 1� kfQfgjq� @

ywHtsxy� B
YW� 1� h� 1� kfQfgjq� 1� `h� 1� ifyzrQfgjqb� @�

-/�
{jwyj}Htsxy� B

[JWYJ]� 1� h� 1� kfQfgjq� @� STY� XZUUTWYJI
/.�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� IT� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

-/�
itXyr� B STY� XZUUTWYJI

IT� 1� ,4,� 1� itRnstw� 1� (� @

itRnstw� B STY� XZUUTWYJI
nsy[fw� 1� h� 1� nsy[fq� 1� h� 1� nsy[fq� 1� `h� 1� nsy[fqb� @

/.�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� JSIIT� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

-/�
jsiitXyr� B STY� XZUUTWYJI
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JSIIT� 1� (� @
/.�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� LJTFQL� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

ljtfqlXyr� B
LJTFQL� 1� ,4,� 1� ljtfqlRnstw� 1� (� @

ljtfqlRnstw� B
� � �� �� b� �

� �� � � �� �� d� � � ��
� �� � � �� �� d��� -/� UFWY� /.
� �� � � �� �� d��� � � � � � � ��
� �� � � �� �� d� � � ��
� �� � � �� �� d� ��� �
� �� � � �� �� d� �� � � � � � � ��
� �� � � �� �� f��� � �
� �� � � �� �� f���� � � �
� �� � � �� �� h� � � � �
� �� � � �� �� h� � � �
� �� � � �� �� m� ��
� �� � � �� �� p� � � � �
� �� � � �� �� q� � � ��
� �� � � �� �� q�� ��
� �� ljtfq� s� � �� �
� �� � � �� �� s� � � � � �
� �� � � �� �� t� � � � �
� �� � � �� �� t� � � � � � � � � ��
� �� � � �� �� t� � � ��
� �� � � �� �� u�� � �
� �� ljtfqlYtwwfixjlrsy� @

ljtfqlFwh� B
FWH� 1� h� 1� ljtfqlXujh6� @

ljtfqlHnwhqj� B
HNWHQJ� 1� h� 1� ljtfqlXujh7� @

ljtfqlHtsj� B
HTSJ� 1� h� 1� ljtfqlXujh7� @

ljtfqlHtswfixjlrsy� B
HTSWFIXJLRSY� 1� h� 1� ljtfqlXujh7� @

ljtfqlHufwqs� B
HUFWQS� 1� h� 1� ljtfqlXujh8� @

ljtfqlH~qsiw� B
H^QSIW� 1� h� 1� ljtfqlXujh7� @

ljtfqlH~qwfixjlrsy� B
H^QWFIXJLRSY� 1� h� 1� ljtfqlXujh7� @

ljtfqlJqqnux� B
JQQNUX� 1� h� 1� ljtfqlXujh6� @

ljtfqlJqtslh~q� B
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JQTSLH^Q� 1� h� 1� ljtfqlXujh7� @

ljtfqlLhzw{j� B
LHZW[J� 1� h� 1� ljtfqlXujh9� @

ljtfqlLxzwk� B
LXZWK� 1� h� 1� ljtfqlXujh: � @

ljtfqlQnsj� B
QNSJ� 1� h� 1� ljtfqlXujh6� @

ljtfqlTgojhy� B
TGOJHY� 1� h� 1� ljtfqlXujh8� @

ljtfqlUfwuqs� B
UFWUQS� 1� h� 1� ljtfqlXujh7� @

� � �� �� Uqfsj� B
UQFSJ� 1� h� 1� ljtfqlXujh6� @

ljtfqlWhyslq� B
WHYSLQ� 1� h� 1� ljtfqlXujh6� @

ljtfqlWjkxzwk� B
WJ[XZWK� 1� h� 1� ljtfqlXujh;� @

ljtfqlXumjwj� B
XUMJWJ� 1� h� 1� ljtfqlXujh7� @

ljtfqlXumwfixjlrsy� B
XUMWFIXJLRSY� 1� h� 1� ljtfqlXujh7� @

ljtfqlX~ruqs� B
X^RUQS� 1� h� 1� ljtfqlXujh7� @

ljtfqlYtwzx� B
YTWZX� 1� h� 1� ljtfqlXujh7� @

ljtfqlYtwwfixjlrsy� B
YTWWFIXJLRSY� 1� h� 1� ljtfqlXujh7� @

ljtfqlXujh6� B
QXYXVW� 1� `h� 1� ljtfqlKnqyjwXjyynslxb

� �� RNSRF]� 1� `h� 1� ljtfqlKnqyjwXjyynslxb
� �� IJKFQY� 1� `h� 1� ljtfqlKnqyjwXjyynslxb
� �� J]YJWS� 1� h� 1� ljtfqlJ}yjwsKzsh� 1� `h� 1� ufwfrQnxyb� 1

`h� 1� ljtfqlKnqyjwXjyynslxb� @

ljtfqlXujh7� B
QXYXVW� 1� `h� 1� ljtfqlKnqyjwXjyynslxb

� �� RNSRF]� 1� `h� 1� ljtfqlKnqyjwXjyynslxb
� �� RF]NSX� 1� `h� 1� ljtfqlKnqyjwXjyynslxb
� �� RNSHNW� 1� `h� 1� ljtfqlKnqyjwXjyynslxb
� �� IJKFQY� 1� `h� 1� ljtfqlKnqyjwXjyynslxb
� �� J]YJWS� 1� h� 1� ljtfqlJ}yjwsKzsh� 1� `h� 1� ufwfrQnxyb� 1

`h� 1� ljtfqlKnqyjwXjyynslxb� @

ljtfqlXujh8� B
IJKFQY� 1� `h� 1� ljtfqlKnqyjwXjyynslxb

� �� J]YJWS� 1� h� 1� ljtfqlJ}yjwsKzsh� 1� `h� 1� ufwfrQnxyb� 1
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`h� 1� ljtfqlKnqyjwXjyynslxb� @

� � �� �� t� jh9� B�
QXYXVW� 1� `h� 1� ljtfqlKnqyjwXjyynslxb

� �� RNSRF]� 1� `h� 1� ljtfqlKnqyjwXjyynslxb
� �� GXUQNS� 1� `h� 1� ljtfqlKnqyjwXjyynslxb
� �� IJKFQY� 1� `h� 1� ljtfqlKnqyjwXjyynslxb
� �� J]YJWS� 1� h� 1� ljtfqlJ}yjwsKzsh� 1� `h� 1� ufwfrQnxyb� 1

`h� 1� ljtfqlKnqyjwXjyynslxb� @

ljtfqlXujh: � B�
QXYXVW� 1� `h� 1� ljtfqlKnqyjwXjyynslxb

� �� RNSRF]� 1� `h� 1� ljtfqlKnqyjwXjyynslxb
� �� GJ_NJW� 1� `h� 1� ljtfqlKnqyjwXjyynslxb
� �� SZWGX� 1� `h� 1� ljtfqlKnqyjwXjyynslxb
� �� IJKFQY� 1� `h� 1� ljtfqlKnqyjwXjyynslxb
� �� J]YJWS� 1� h� 1� ljtfqlJ}yjwsKzsh� 1� `h� 1� ufwfrQnxyb� 1

`h� 1� ljtfqlKnqyjwXjyynslxb� @

ljtfqlXujh;� B
QXYXVW� 1� `h� 1� ljtfqlKnqyjwXjyynslxb

� �� GXUQNS� 1� `h� 1� ljtfqlKnqyjwXjyynslxb
� �� IJKFQY� 1� `h� 1� ljtfqlKnqyjwXjyynslxb
� �� J]YJWS� 1� h� 1� ljtfqlJ}yjwsKzsh� 1� `h� 1� ufwfrQnxyb� 1

`h� 1� ljtfqlKnqyjwXjyynslxb� @

ljtfqlJ}yjwsKzsh� B
IRNX� 1� h� 1� rQfgjq

� �� IRJ� 1� h� 1� xywnsl[fq
� �� X^X� 1� h� 1� xywnsl[fq� @

ljtfqlKnqyjwXjyynslx� B
`ljtfqlJqnrnsfyj� 1� hb� 1� ljtfqlKnqyjw

� �� ljtfqlJqnrnsfyj� @

ljtfqlJqnrnsfyj� B
JQNRNSFYJ� 1� h� 1� XYIIJ[QNRNY� 1� h� 1� wjsy[fq

� �� JQNRNSFYJ� 1� h� 1� TKK� @

ljtfqlKnqyjw� B
KNQYJW� 1� h� 1� QFRGIFH� 1� h� 1� ljtfqlKnqyjwY~uj

� �� KNQYJW� 1� h� 1� HNWHZQFW� 1� h� 1� ljtfqlKnqyjwY~uj
� �� KNQYJW� 1� h� 1� TKK� @

ljtfqlKnqyjwY~uj� B
QT\UFXX� 1� h� 1� wjsy[fq� 1� h� 1� ljtfqlKnqyjwHzw{j

� �� MNLMUFXX� 1� h� 1� wjsy[fq� 1� h� 1� ljtfqlKnqyjwHzw{j
� �� GFSIUFXX� 1� h� 1� wjsy[fq� 1� h� 1� wjsy[fq� 1� h� 1� ljtfqlKnqyjwHzw{j� @

ljtfqlKnqyjwHzw{j� B
� � LFZXX�
� �� Y\TWH�
� �� XUQNSJ�
� �� WHYSLQ� @

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/2222222222222222222222222222222222222222222222222222222222222/.�
IKNNN� Ymj� wjxy� tk� uwtizhyntsx� |tzqi� ktqqt|� 222/.�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/2222222222222222222222222222222222222222222222222222222222222/.�
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JSIHM6�

HMKNQ7�

JSIHM7�

JSIHMK�

EXAMPLE In CHFIL2, there are three major words shown. For ALGDEF, the specific algorithms supported by the DME
are listed by their code number and description. For ERROR, the error codes supported by the DME are listed by their code
number and description. For FILDEF, the video filters supported by the DME are listed by their code number and description.
The rest of the CHFIL2 section could include other (DME) machine dependent parameters.

))� Hmfwfhyjwn�fynts� Knqj� j}fruqj

))� NSUZY� xjhynts

digjmfPjoqvu

HMKNQ6�

nsuzyKnqj� B� irnxUwtl�

333� B� 333�

333�

JSIHM6�

HMKNQ7�

))� rfhmnsj� ijujsijsy� ufwfrjyjwx�

bmhefgPdpefMjouhs

jouhsMdibs

jouhsMdibs

JSIFY�

fsspsPdpefMjouhs

jouhsMdibs

jouhsMdibs

JSIFY�

gjmefgPdpefMjouhs

jouhsMdibs

jouhsMdibs

JSIFY�

JSIHM7�

HMKNQ8�

))� zxjw� ijknsji� tuyntsx

JSIHM8�

JSIHMK�

))� TZYUZY� xjhynts

digjmfPpvuqvu

HMKNQ6�

tzyuzyKnqj� B� 333�

333� B� 333�

333�

JSIHM6�
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HMKNQ7�

JSIHM7�

HMKNQ8�

JSIHM8�

JSIHMK�

6 Statement reference

Throughout this section, the word var_n is used frequently to represent minor words or parameters that can have
more than one value. The n in the var_n can be any number.

Each major vocabulary word is described on a separate page.

Each of these pages is formatted in an identical manner, as follows:

Æ The major word is used as a heading on the top of the page.

Æ Function: describes the function of the DMIS statement.

Æ Input Formats: describe the DME's input statement(s).

Æ Output Formats: describe the DME's output statement(s).

Æ Where: Minor words and parameters are described.

Æ Notes: are general notes pertaining to the use of the statement.

Statements are listed in alphabetical order.
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6.1 ACLRAT

g� �� ����[ Zxj i�yt�xj y�ymj �fhhj qj wfynts�ktw�rj fxzwj rj syx1�ufym2inwj hyj i�rt{j x1�fsi�wtyfw~ �yfgqj x3

Nsuzy� K twrfyx?

hfs� gj? bdmsbuP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj[
�� [
�� [
�� [
�� [
�� [
�� [

ifespubdmM� � � � S
ifenftbdmM� � � � S
ifetdobdmM� � � � S
nftbdmM� � � � S
qptbdmM� � � � S
spubdmM� � � � T
tdobdmM� � � � S

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [

RURR1s�
nnqttM�
NURR1s�
NUXX1s�
{fwd9�

{fwd8� hfs� gj?
�� [

WURR1s�
{fwd9�

{fwd9� hfs� gj?
�� [
�� [
�� [

UHJSY1s�
MNLM�
QT\�
IJKFQY�

IJKFQY� xnlsnknj x�ymj �I R J ,x�ij kfzqy�fhhj qj wfynts�nx�yt�gj �zxj i3�

ifenftbdm xnlsnknj x�ymfy�ymj �xj sxtw�mj fi�rj fxzwj rj sy�fhhj qj wfyntsx�nx�yt�gj �xj y3�

ifespubdm xnlsnknj x�ymfy�ymj �xj sxtw�mj fi�wtyfw~ �fhhj qj wfynts�nx�yt�gj �xj y3�

ifetdobdm xnlsnknj x�ymfy�ymj �xj sxtw�mj fi�xhfssnsl�fhhj qj wfynts�nx�yt�gj �xj y3�

MNLM� xnlsnknj x�ymfy�ymj �I R J ,x�nsyj wsfqq~ �xytwj i�mnlm�{fqzj �nx�yt�gj �zxj i3�

NURR� xnlsnknj x�ymfy�ymj �{fqzj �tk�,s,�nx�nshmj x�uj w�rnszyj �uj w�rnszyj 3�

NUXX� xnlsnknj x�ymfy�ymj �{fqzj �tk�,s,�nx�nshmj x�uj w�xj htsi�uj w�xj htsi3

QT\� xnlsnknj x�ymj �I R J ,x�nsyj wsfqq~ �xytwj i�qt| �{fqzj �nx�yt�gj �zxj i3�

RJXFHQ� xnlsnknj x�ymfy�ymj �rj fxzwj rj sy�fhhj qj wfynts�tw�ymj �fhhj qj wfynts�tk�ymj �xj sxtw�ktw�
rj fxzwj rj sy4htsyfhy�rt{j x�nx�yt�gj �xj y3

RRUXX� xnlsnknj x�ymfy�ymj �{fqzj �tk�,s,�nx�rnqqnrj yj wx�uj w�xj htsi�uj w�xj htsi3

RURR� xnlsnknj x�ymfy�ymj �{fqzj �tk�,s,�nx�rj yj wx�uj w�rnszyj �uj w�rnszyj 3�

s� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhhj qj wfynts�{fqzj 3�

UHJSY� xnlsnknj x�ymfy�ymj �{fqzj �tk�,s,�nx�ymj �uj whj sy�tk�rf} nrzr�fx�f�kwfhynts�qj xx�ymfs�tw�j vzfq�yt�635�
fsi�lwj fyj w�ymfs�tw�j vzfq�yt�53561�ktw�j } fruqj 1�53<: �rj fsx�<: *3�

UTXFHQ� xnlsnknj x�ymfy�ymj �utxnyntsfq�fhhj qj wfynts�tw�ymj �fhhj qj wfynts�tk�ymj �xj sxtw�ktw�ufymNinwj hyj i�
rt{j x�nx�yt�gj �xj y3

WTYFHQ� xnlsnknj x�ymfy�ymj �wtyfw~ �yfgqj ,x�wtyfyntsfq�fhhj qj wfynts�nx�yt�gj �xj y3

WURR� xnlsnknj x�ymfy�ymj �{fqzj �tk�,s,�nx�wj {tqzyntsx�uj w�rnszyj �uj w�rnszyj 3�

XHSFHQ� xnlsnknj x�ymfy�ymj �xhfssnsl�fhhj qj wfynts�nx�yt�gj �xj y3�
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Note: The following statements are interrelated in the use of rotary tables: ROTDEF, ROTSET, ROTAB,
FEDRAT, ACLRAT, and CALIB.
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6.2 ALGDEF

g� �� ����[ I j knsj x�fs�fqltwnymr�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? wbI��� � � J^bmhefgP� � � � R

T zyuzy�K twrfyx?

hfs� gj? wbI��� � � J^bmhefgP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [

HTIJ1s�
,sfrj,� {fwd7

{fwd7� hfs� gj?
�� [

1ufwfrjyjw� {fwd7
itjx� sty� j}nxy

HTIJ� xnlsnknj x�ymfy�ymj �fqltwnymr�nx�gj nsl�ij knsj i�| nym�f�szrj wnh�htij 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �fqltwnymr3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�wj uwj xj syx�f�I R J �xuj hnknh�fqltwnymr3

,sfrj,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�nij synk~ nsl�fs�fqltwnymr�sfrj 3�

� � � � � � � � � hfs�gj �f�{fqzj �tw�f�{fwnfgqj 3

Ymj �FQL I J K �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�fhyn{fyj i�g~ �ymj �XS XJ Y�xyfyj rj sy3�

Note 1: The characterization file contains the various algorithms that are supported by the particular DME.
Each of these algorithms is assigned an integer code in the characterization file. The intent of this
statement is to support those DMEs (particularly video devices), that maintain several alternate
algorithms for use in the inspection or evaluation process.

Note 2: Codes for algorithms can, for example, specify counting, intersections, line fits, circle fits, and maximum
or minimum points, etc.
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6.3 ASSIGN

g� �� ����[ Fxxnlsx�ymj �{fqzj �tk�fs�j } uwj xxnts�yt�f�{fwnfgqj �tw�fwwf~ ��j qj rj sy3��Fs~ �uwj {ntzx�{fwnfgqj �
{fqzj �nx�qtxy3

Nsuzy� K twrfyx?

hfs� gj? � � � �� � � ^bttjhoP� � � �

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

j}uw� nx�f�szrj wnh�j } uwj xxnts1�qtlnhfq�j } uwj xxnts1�{j hytw�j } uwj xxnts�tw�hmfwfhyj w�j } uwj xxnts1�wj kj w�
yt�xj hyntsVOROSOY3�

� � � �� � � nx�ymj �sfrj �tk�ymj �uwj {ntzxq~ �ij hqfwj i�{fwnfgqj �tw�fwwf~ �j qj rj sy�yt��| mnhm�ymj �{fqzj �tk�ymj �
j } uwj xxnts�nx�fxxnlsj i3

Ymj �ifyf�y~ uj �tk�ymj �uwj {ntzxq~ �ij hqfwj i�{fwnfgqj �rzxy�gj �htsxnxyj sy�| nym�ymj �ifyf�y~ uj �tk�ymj �j } uwj xxnts3��Ymj �
{fqzj �tk�f�Gttqj fs�j } uwj xxnts�hfs�tsq~ �gj �fxxnlsj i�yt�Gttqj fs�{fwnfgqj 1�ymj �{fqzj �tk�f�hmfwfhyj w�j } uwj xxnts�hfs�
tsq~ �gj �fxxnlsj i�yt�f�hmfwfhyj w�{fwnfgqj �fsi�ymj �{fqzj �tk�f�szrj wnh�j } uwj xxnts�hfs�tsq~ �gj �fxxnlsj i�yt�j nymj w�f�
wj fq�y~ uj �tw�nsyj lj w�y~ uj �szrj wnh�{fwnfgqj 3��Nk�fs�j } uwj xxnts�tk�tsj �y~ uj �-Gttqj fs1�hmfwfhyj w�tw�szrj wnh.�nx�
fxxnlsj i�yt�f�{fwnfgqj �tk�fstymj w�y~ uj �fs�j wwtw��� � � �� O

Fxxnlsrj syx�gj y| j j s�inkkj wj sy�szrj wnh�y~ uj x�fwj �fqqt| j i3��\ mj s�f�szrj wnh�j } uwj xxnts�ymfy�j {fqzfyj x�yt�f�wj fq�
szrgj w�nx�fxxnlsj i�yt�f�{fwnfgqj �ij hqfwj i�fx�fs�NS YW L �tw�f�QT SL 1�ymj �{fqzj �nx�ywzshfyj i�yt�fs�nsyj lj w3��Fsi�nk�
ymj �j } uwj xxnts�j {fqzfyj x�yt�f�szrgj w�tzyxnij �ymj �xytwflj �wfslj �tk�ymj �ij hqfwj i�{fwnfgqj �y~ uj �fs�j wwtw�thhzwx3�

Nk�ymj �qj slym�tk�ymj �fxxnlsj i�xywnsl�nx�qfwlj w�ymfy�ymj �H M FW �{fwnfgqj 1�ymj �wj xzqy�| nqq�gj �ywzshfyj i�yt�ymj �xn�j �tk�ymj �
� � ��� � �� O
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6.4 BADTST

g� �� ����[ I j knsj x�f�uwtlwfr�xj hynts�ns�| mnhm�xtky| fwj �hmj hpnsl�fsi�wj ht{j w~ �ktw�nqqj lfq�tw�zsj } uj hyj i�
ytzhm1�tw�st�ytzhm�j wwtwx�nx�fhyn{fyj i�ktw�L T YT �fsi�utnsy�kj fyzwj �rj fxzwj rj sy�tsq~ 3�

Nsuzy� K twrfyx?

hfs� gj? cbeutuP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

TS�
TKK�

TKK� ytllqj x�tkk�ymj �hmj hp�ns�ymj �uwtlwfr�xj hynts3

TS� ytllqj x�ts�ymj �hmj hp�ns�ymj �uwtlwfr�xj hynts3

\ mj s�f�GFI YXY4T S �xyfyj rj sy�mfx�gj j s�j } j hzyj i1�uwtlwfr�gwfshmnsl�| nym�ymj �J W W T W �xyfyj rj sy�tw�I R J � j wwtw�
wj ht{j w~ �ktw�nqqj lfq�tw�zsj } uj hyj i�ytzhmj x�fsi�st�ytzhm�htsinyntsx�nx�xzxuj sij i�ktw�fqq�L T YT �xyfyj rj syx�fsi�
utnsy�kj fyzwj �rj fxzwj rj syx�-R J FX4UT NS Y333J S I R J X�gqthp.�tsq~ 1�zsynq�f�GFI YXY4T K K �xyfyj rj sy�nx�
j shtzsyj wj i3��\ mj s�GFI YXY�nx�fhyn{j 1�ymj �I R J �nx�j } uj hyj i�yt�xytu�ymj �hzwwj sy�rtynts�xj vzj shj �tk�j nymj w�f�
L T YT �xyfyj rj sy�tw�utnsy�kj fyzwj �rj fxzwj rj sy�gzy�ny�nx�zu�yt�ymj �uwtlwfr�yt�uj wktwr�fs~ �sj hj xxfw~ �rtynts�yt�
wj ht{j w�kwtr�ymj �j wwtw�htsinynts3��Yt�ij yj wrnsj �nk�fs�j wwtw�htsinynts�thhzwwj i�ktw�f�L T YT �xyfyj rj sy1�ymj �nsywnsxnh�
kzshynts�GFI L Y-.�fsi�ktw�f�utnsyNkj fyzwj �rj fxzwj rj sy1�ymj �nsywnsxnh�kzshynts�GFI UY-.�fwj �zynqn�j i3�
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6.5 BOUND

g� �� ����[ Fuuqnj x�gtzsifwnj x�yt�kj fyzwj x�fsi�ytqj wfshj x3

Nsuzy� K twrfyx?

hfs� gj? GTZSI4{fwd6� {fwd7� {fwd8

T zyuzy�K twrfyx?

hfs� gj? GTZSI4{fwd9� {fwd7� {fwd8

\ mj wj ?�

{fwd6� hfs� gj?
�� [

K-qsfrj6.�
Y-qsfrj7.�

{fwd7� hfs� gj?
�� [

1K-qsfrj8.�
1KF-qsfrj9.�

{fwd8� hfs� gj?
�� [

{fwd7� {fwd8
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [
�� [
�� [

KF-qsfrj: .�
YF-qsfrj;.�
K-qsfrj6.�
Y-qsfrj7.�

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�yt�gj �gtzsij i3�

K-qsfrj8.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�strnsfq�gtzsinsl�uqfsj �ymfy�nx�yt�gj �tsj �tk�ymj �gtzsix�ktw�
gI��� � � 6.�tw�Y-qsfrj 7.3�

KF-qsfrj9.� nx�ymj ��� � � ��tk�f�uwj {ntzxq~ �rj fxzwj i�gtzsinsl�uqfsj �ymfy�nx�yt�gj �tsj �tk�ymj �gtzsix�ktw�
gI��� � � 6.�tw�Y-qsfrj 7.3�

KF-qsfrj: .� nx�ymj �qfgj q�tk�ymj �gtzsij i�kj fyzwj �fhyzfq3��Ymnx�fuuj fwx�ns�ymj �tzyuzy�ktwrfy�xnlsnk~ nsl�ymfy�
ymj �gtzsinsl�ij knsnynts�mfx�gj j s�fuuqnj i�yt�ymj �kj fyzwj 1�fsi�ymj �kj fyzwj �fhyzfq�st| �
wj uwj xj syx�ymj �gtzsij i�kj fyzwj 3

Y-qsfrj7.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�ytqj wfshj �strnsfq�yt�gj �gtzsij i3�

YF-qsfrj;.� nx�ymj �qfgj q�tk�ymj �gtzsij i�ytqj wfshj �fhyzfq3��Ymnx�fuuj fwx�ns�ymj �tzyuzy�ktwrfy�xnlsnk~ nsl� ymfy�
ymj �gtzsinsl�ij knsnynts�mfx�gj j s�fuuqnj i�yt�ymj �ytqj wfshj 1�fsi�ymj �ytqj wfshj �fhyzfq�st| �
wj uwj xj syx�ymj �gtzsij i�ytqj wfshj 3

\ mj s�ymj �I R J �nlstwj x�gtzsifw~ �nsktwrfynts1�f�kj fyzwj �strnsfq�qfgj q�ktw�ymj �kj fyzwj �gj nsl�gtzsij i�| nqq�gj �tzyuzy�
g~ �ymj �gtzsi�xyfyj rj sy3��H ts{j wxj q~ 1�| mj s�ymj �I R J �zynqn�j x�ymj �gtzsifw~ �nsktwrfynts1�f�kj fyzwj �fhyzfq�qfgj q�ktw�
ymj �kj fyzwj �gj nsl�gtzsij i�| nqq�gj �tzyuzy�g~ �ymj �gtzsi�xyfyj rj sy3�

Ymj �GT Z S I �xyfyj rj sy�fqtsl�| nym�gtzsinsl�uqfsj �ij knsnyntsx�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3

Note 1: Features that are unbounded by definition include: planes, lines, cones, and cylinders. Though
cylinders and lines can also be bounded by definition

Note 2: There are no limits in DMIS for the number of planes that can be used to bound a feature or tolerance.
In the following example, there are three (3) bounding planes for the cone.

Example:

BOUND/F(cone_1),F(pln1),FA(Angela),FA(Paola)
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6.6 CALIB

g� �� ����[ Zxj i�yt�hfqngwfyj �fsi�wj hfqngwfyj �f�xj sxtw�j qj rj sy�tw�wtyfw~ �yfgqj �uwntw�yt�yfpnsl�
rj fxzwj rj syx�fsi�yt�j xyfgqnxm�ymj �qthfynts�tk�ymj �hfqngwfynts�fwynkfhy3�

Nsuzy� K twrfyx?

hfs� gj? dbmjcP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

tfotM� � � � S
subcM� � � � T
nbtufsMH� � � � � � � � �� � � H

{fwd7� hfs� gj?
�� [

tI��� � � RJM� � � � U
sfdbmjc

� � � � T� hfs� gj?
�� [

suI��� � � SJM� � � � : �
sfdbmjc

� � � � U� hfs� gj?
�� [

gbI��� � � TJM� � � � ;�
gI��� � � UJM� � � � ;�

� � � � V� hfs� gj?
�� [

K-qsfrj: .1s�
KF-qsfrj;.1KF-qsfrj<.�

� � � � W� hfs� gj?
�� [
�� [

s�
,yj}y,�
H� � � � HM�

H� � � � � � � � �� � � H �� �ymj �sfrj �tk�ymj �hfqngwfynts�fwynkfhy3

K-qsfrj9.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�tk�pst| s�inrj sxntsx�tw�hmfwfhyj wnxynhx�yt�
gj �zxj i�ktw�ymj �hfqngwfynts3

K-qsfrj: .� nx�ymj �qfgj q�tk�ymj �� �����wj izhngqj �kj fyzwj �strnsfq�ymfy�| nqq�gj �rj fxzwj i�yt�ij knsj �ymj �wtyfw~ �
yfgqj ,x�f} nx�tk�wtyfynts3

KF-qsfrj8.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �rj fxzwj i�kj fyzwj �tk�pst| s�inrj sxntsx�tw�hmfwfhyj wnxynhx�yt�gj �
zxj i�ktw�ymj �hfqngwfynts3

KF-qsfrj;.�
KF-qsfrj<.�

� �� �ymj ��� � � �x�tk�y| t�uwj {ntzxq~ �rj fxzwj i�tw�htsxywzhyj i�kj fyzwj � �ymfy�ij knsj �ymj �wtyfw~ �
yfgqj ,x�f} nx�tk�wtyfynts�fsi�twnlns3�

RFXYJW� xnlsnknj x�ymfy�ymj �I R J �| nqq�j xyfgqnxm�ymj �qthfynts�tk�ymj �hfqngwfynts�fwynkfhy�fx�xuj hnknj i�g~ �ymj �
H� ����� � ��� � � H�| nymns�ymj �I R J �xufhj 3

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �szrgj w�tk�rj fxzwj rj syx�yt�gj �yfpj s�ktw�ymj �hfqngwfynts3�

sfdbmjc xnlsnknj x�ymfy�ymj �hzwwj syq~ �fhyn{j �xj sxtw�tw�wtyfw~ �yfgqj �| nqq�gj �wj hfqngwfyj i�g~ �hfssj i�h~ hqj �
��� ���� O

WY-qsfrj7.� nx�ymj �qfgj q�tk�ymj �wtyfw~ �yfgqj �yt�gj �hfqngwfyj i3

WYFG� xnlsnknj x�ymfy�f�wtyfw~ �yfgqj �nx�yt�gj �hfqngwfyj i3�

X-qsfrj6.� nx�ymj �qfgj q�tk�ymj �xj sxtw�yt�gj �hfqngwfyj i3

XJSX� xnlsnknj x�ymfy�f�xj sxtw�nx�yt�gj �hfqngwfyj i3

,yj}y,� nx�ymj �sfrj �tk�fs�fqltwnymr�tw�xzgwtzynsj 1�j shqtxj i�| nym�futxywtumj x1�wj xnij sy�yt�ymj �I R J �
�� fy�| nqq�gj �zxj i�ktw�ymj �hfqngwfynts3
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\ mj s�f�wtyfw~ �yfgqj �nx�hfqngwfyj i1�uwj hj ij shj �wzqj x�fuuq~ 3��Ymj �knwxy�kj fyzwj �fhyzfq�wj rt{j x�fx�rfs~ �ij lwj j x�tk�
kwj j itr�fx�utxxngqj �fsi�ymj �xj htsi�kj fyzwj �fhyzfq�wj rt{j x�fs~ �wj rfnsnsl�ij lwj j x�tk�kwj j itr3��Ns�ytyfq�kn{j �
ij lwj j x�tk�kwj j itr�rzxy�gj �htsxywfnsj i?�ymj �f} nx�tk�ymj �wtyfw~ �yfgqj � 7̀�w��fyntsfq�ij lwj j x�tk�kwj j itrb�fsi�ymj �
twnlns�tk�ymj �wtyfw~ �yfgqj � 8̀�ywfsxqfyntsfq�ij lwj j x�tk�kwj j itrb3�

Note 1: The objective for the CALIB statement is to provide a means by which the location and orientation of
sensors and rotary tables can be accurately established relative to the machine coordinates.

Note 2: The location and orientation specified in the nominal definition for the feature to be used in calibration
is irrelevant for manual calibration (MODE/MAN). They are significant, however, if calibration is to
occur in automatic or programmed mode. In this case, they are positioned with respect to the current
coordinate system. The size specified is the actual size, which is known prior to calibration.

Note 3: When automatic mode is in effect, the calibration is done automatically using the DME's algorithms.

When programmed mode is in effect, the move and measure statements following the CALIB
statement are used to measure the calibrating feature. The calibration sequence is terminated with an
ENDMES statement.

When manual mode is in effect and the number of points, n, to be used in the calibration has been
specified, the calibration is complete when the operator has measured n points on the feature. When
the number of points to be used in the calibration has not been specified, the DME specific algorithm
determines when the calibration is complete.
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6.7 CALL

g� �� ����[ Zxj i�yt�hfqq�fsi�ns{tpj �j } j hzynts�tk�f�rfhwt�tw�fs�j } yj wsfq�I R NX�rfhwt1�I R J �wtzynsj 1�tw�
x~ xyj r�uwtlwfr4xhwnuy3

Nsuzy� K twrfyx?

hfs� gj? dbmmP� � � � R

T zyuzy�K twrfyx?

hfs� gj? dbmmP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [

nI��� � � 6.� {fwd7
fyufsoM� � � � T

{fwd7� hfs� gj?
�� [

1ufwfrjyjw� {fwd7
� �� x� sty� j}nxy

{fwd8� hfs� gj?
�� [
�� [

IRJ1,wtzynsjsfrj,� {fwd9� {fwd7
X^X1,ufymsfrj,� {fwd9� {fwd7
enjtM� � � � V

{fwd9� hfs� gj?
�� [
�� [
�� [

1\FNY�
1HTSY�
Mbuubdi
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [

nI��� � � 6.� {fwd7
H� �� � �� � � � H

FYYFHM� xnlsnknj x�ymfy�ymj �hfqqj i�j } yj wsfq�wtzynsj �| nqq�gj �j } j hzyj i�fkyj w�htruqj ynts�tk�ymj �rfns�
� ��� �� � O

HTSY� xnlsnknj x�ymfy�ymj �rfns�uwtlwfr�| nqq�nxxzj �ymj �j } yj wsfq�hfqq�fsi�htsynszj �| nym�ny,x�t| s�
� � � � � ����O

IRJ� xnlsnknj x�f�I R J �wj qfyj i�wtzynsj �ij knsj i�g~ �f�wtzynsj �sfrj 3�

IRNX� xnlsnknj x�f�wtzynsj �| wnyyj s�ns�ymj �I R NX �qfslzflj 3

J]YJWS� xnlsnknj x�f�hfqq�yt�ns{tpj �ymj �j } j hzynts�tk�fs�j } yj wsfq�wtzynsj 3��Ymnx�j } yj wsfq�wtzynsj �htzqi�
htsxnxy�tk�I R NX�xyfyj rj syx1�I R J �xuj hnknh�xyfyj rj syx1�xmj qq�xhwnuy1�tw�mnlmNqj {j q�qfslzflj �
uwtlwfrx3��K tw�H FQQ4J ]YJ W S1I R NX �ymj �ufymsfrj �tk�ymj �I R NX�nsuzy�rtizqj �htsyfnsnsl�ymj �
I R NX �rfhwt�rzxy�gj �uwj {ntzxq~ �ij hqfwj i�| nym�ymj �J ]YK NQ4I R NX �xyfyj rj sy�ns�ymj �I R NX �
]YJ W S333J S I ]YS �gqthp�ij hqfwfynts�xj hynts�tk�ymj �uwtlwfr3� �K tw� H FQQ4J ]YJ W S1I R J �ymj �
ufymsfrj �tk�ymj �I R J �wtzynsj �rzxy�gj �uwj {ntzxq~ �ij hqfwj i�| nym�ymj �J ]YK NQ4I R J �xyfyj rj sy�
ns�ymj �]YJ W S333J S I ]YS �gqthp�ij hqfwfynts�xj hynts�tk�ymj �uwtlwfr3��Nk�ymj �FYYFH M �rtij �nx�
sty�xzuutwyj i1�ymj �x~ xyj r�| nqq�ij kfzqy�yt�ymj �H T S Y�rtij 3�

R-qsfrj6.� � nx�ymj �qfgj q�tk�f�rfhwt�ymfy�nx�ns�ymj �hzwwj sy�uwtlwfr�tw�ns�f�knqj �wj kj wj shj i�g~ �fs�J ]YK NQ�
xyfyj rj sy3��I R NX�rfhwt�hfqqx�ymfy�mf{j �gj j s�nshqzij i�| nym�ymj �I R NX�NS H QZ I �xyfyj rj sy�fwj �
sty�htsxnij wj i�fx�j } yj wsfq�hfqqx3

H� �� � �� � � � H nx�ymj �sfrj �tk�f�rtizqj �ij knsj i�g~ �ymj �I R NXR I �xyfyj rj sy�ns�fs�j } yj wsfq�I R NX�nsuzy�
� tizqj 1�j shqtxj i�| nym�futxywtumj x3

� � � � � � � � � nx�ymj �yj } y�ymfy�| nqq�gj �xzgxynyzyj i�ns�uqfhj �tk�ymj �htwwj xutsinsl�ufwfrj yj w�tk�ymj �R FH W T �
gj nsl�hfqqj i3��F�H FQQ�ufwfrj yj w�hfs�gj �f�{fqzj 1�f�qfgj q�sfrj �j shqtxj i�ns�ufwj symj xj x1�xzhm�
fx�-qfgj q6.1�tw�f�ij hqfwj i�{fwnfgqj �sfrj 3� F�qfgj q�sfrj �sfrj �j shqtxj i�ns�ufwj symj xj x�hfs�
gj �zxj i�tsq~ �nk�ymj �htwwj xutsinsl�ufwfrj yj w�tk�ymj �hfqqj i�R FH W T �nx�f�sfrj �j shqtxj i�ns�
� � �� ���� � � � O

H� � � � �� � � H nx�f�kzqq~ �vzfqnknj i�ufymsfrj �tk�ymj �j } yj wsfq�knqj �nshqzinsl�ufwj sy�inwj hytw~ �sfrj x1�j shqtxj i�
| nym�futxywtumj x3��-�ktw�j } fruqj 1�,4zxw4irj 4r~ xzgknqj ,�.�

H� �� � � �� �� � � H nx�ymj �j } yj wsfq�I R J �wtzynsj �sfrj 1�j shqtxj i�| nym�futxywtumj x3�
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X^X� xnlsnknj x�f�uwtlwfr�| wnyyj s�ns�f�x~ xyj r�qfslzflj �-ktw�j } fruqj 1�,H ,.�tw�f�xmj qq�uwtlwfr�xhwnuy�
ymfy�nx�qthfyj i�g~ �f�x~ xyj r�ufymsfrj 3

\FNY� xnlsnknj x�ymfy�ymj �rfns�uwtlwfr�| nqq�| fny�zsynq�ymj �j } yj wsfq�wtzynsj �j } j hzynts�mfx�gj j s�
� �� � �� �� � O

Ymj �H FQQ�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.8 CASE

g� �� ����[ Yt�ij knsj �f�utxxngqj �gwfshmnsl�xj qj hynts�ns�f�X J QJ H Y333J S I X J Q�gqthp3� H FXJ �xyfyj rj syx�
thhzw�tsq~ �ns�XJ QJ H Y333J S I XJ Q�gqthpx3

Nsuzy� K twrfyx?

hfs� gj? dbtfP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

fwld6� nx�f�qnyj wfq�nsyj lj w�szrgj w�tw�f�qnyj wfq�yj } y�xywnsl3��

s� �� ��yt�hqfzxj VOSOUOSOS�fsi�hqfzxj �;36;=�ktw�ij yfnqx3

Note: An example is given in A.29.
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6.9 CLMPID

g� �� ����[ I j knsj x�ymj �nij synknhfynts�tk�f�ufwy�mtqinsl�hqfru1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? djI��� � � J^dmnqjePH� � � � H

T zyuzy�K twrfyx?

hfs� gj? djI��� � � .B� ,yj}y,

\ mj wj ?�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ufwy�mtqinsl�hqfru3�

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �ufwy�mtqinsl�hqfru3�

Ymj � H QR UNI �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T Z YUZY�xyfyj rj sy1�xuj hnk~ nsl�f�
uwj {ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj �ij knsj i�ufwy�mtqinsl�hqfru3�
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6.10 CLMPSN

g� �� ����[ I j knsj x�ymj �nij synknhfynts�tk�f�ufwy�mtqinsl�hqfru,x�xj wnfq�szrgj w1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? dtI��� � � J^dmnqtoPH� � � � H

T zyuzy�K twrfyx?

hfs� gj? dtI��� � � JB� ,yj}y,

\ mj wj ?�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ufwy�mtqinsl�hqfru,x�xj wnfq�szrgj w3�

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �ufwy�mtqinsl�hqfru,x�xj wnfq�
�� � � � �O

Ymj �H QR UXS �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T Z YUZ Y�xyfyj rj sy1�xuj hnk~ nsl�f�
uwj {ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj �ij knsj i�ufwy�mtqinsl�hqfru�xj wnfq�szrgj w3�
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6.11 CLOSE

g� �� ����[ I nxhtssj hyx�ymj �xuj hnknj i�ij {nhj �nij synknhfynts�qfgj q�kwtr�f�x~ xyj r�ij {nhj �tw�knqj 3�

Nsuzy� K twrfyx?

hfs� gj? dmptfPejeI��� � � 6.� {fwd6

T zyuzy�K twrfyx?

hfs� gj? dmptfPejeI��� � � 6.� {fwd6

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

1PJJU�
Mefmfuf
1JSI�
itjx� sty� j}nxy

IJQJYJ� xnlsnknj x�ymfy�ymj �xuj hnknj i�knqj �nx�ij qj yj i�fkyj w�gj nsl�hqtxj i3�

INI-qsfrj6.� nx�ymj �ij {nhj �nij synknhfynts�qfgj q�fxxnlsj i�g~ �ymj �I J [ NH J �xyfyj rj sy�yt�ymj �x~ xyj r�ij {nhj �yt�
gj �hqtxj i3

JSI� xnlsnknj x�ymfy�ymj �J S I K NQ�xyfyj rj sy�nx�yt�gj �tzyuzy�yt�ymj �xuj hnknj i�I R NX�tzyuzy�knqj �gj ktwj �
hqtxnsl�ymj �knqj 3��Ymj �knqj �nx�sty�ij qj yj i�fkyj w�gj nsl�hqtxj i3

PJJU� xnlsnknj x�ymfy�ymj �xuj hnknj i�knqj �nx�sty�ij qj yj i�fkyj w�gj nsl�hqtxj i3��Ymj �J S I K NQ�xyfyj rj sy�nx�sty�
fiij i3�

Ymj � H QT XJ �xyfyj rj sy�inxhtssj hyx�ymj �x~ xyj r�ij {nhj �nij synknj i�g~ �ymj �I NI -qsfrj 6.�fy�fs~ �utnsy�ns�ymj �nsuzy�
I R NX �uwtlwfr3��K zwymj wrtwj 1�ymj �J S I K NQ�xyfyj rj sy�| nqq�mf{j �ymj �xfrj �j kkj hy�fx�ymj �j } j hzynts�tk�f�H QT XJ 4J S I �
xyfyj rj sy�ts�fs~ �tuj sj i�I R NX �tzyuzy�ij {nhj x1�| nqq�mf{j �ymj �xfrj �j kkj hy�fx�ymj �j } j hzynts�tk�f�H QT XJ 4P J J U �
xyfyj rj sy�ts�fqq�tymj w�tuj sj i�xytwflj �ij {nhj x1�fsi�| nqq�mf{j �ymj �xfrj �j kkj hy�fx�f�H QT XJ �xyfyj rj sy�ts�fqq�tymj w�
ij {nhj x�tuj s�fy�uwtlwfr�yj wrnsfynts3

Ymj �,itj x�sty�j } nxy,�ts�{fwd6�tsq~ �fuuqnj x�yt�stsNxytwflj �ij {nhj x�ij knsj i�fx�UW NS Y1�YJ W R �tw�H T R R �ns�ymj �
I J [ NH J �xyfyj rj sy3��Ymj �P J J U1�I J QJ YJ 1�fsi�J S I �ufwfrj yj wx�tsq~ �fuuq~ �yt�xytwflj �ij {nhj x�ij knsj i�fx�XYT W �
tw�NS H W �ns�ymj �I J [ NH J �xyfyj rj sy3

Ymj �H QT XJ �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.12 CMPNTGRP

g� �� ����[ I j knsj x�f�htrutsj sy�lwtzu�| nymtzy��f�xj sxtw1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? thI��� � � .BHRUSYLWU4GZNQI� {fwd6

T zyuzy�K twrfyx?

hfs� gj? thI��� � � .BHRUSYLWU4GZNQI� {fwd6

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

MthI��� � � 6.� {fwd7
MtxI��� � � 7.� {fwd7
MtyI��� � � 8.� {fwd7
MsnI��� � � 9.� {fwd7

{fwd7� hfs� gj?
�� [

{fwd6�
itjx� sty� j}nxy

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �htrutsj sy�lwtzu3�

WR-qsfrj9.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�wj kj wj shj �rtzsy3

XL-qsfrj6.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�htrutsj sy�lwtzu3

X\-qsfrj7.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�| wnxy3

X]-qsfrj8.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�j } yj sxnts3

Ymj �H R US YL WU�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.13 CNFRMRUL

g� �� ����[ I j knsj x�f�htsktwrfshj �wzqj �fsi�fxxnlsx�yt�ny�f�qfgj q3

Nsuzy� K twrfyx?

hfs� gj? esI��� � � .B� HSKWRWZQ4{fwd6

T zyuzy�K twrfyx?

hfs� gj?
�� [

esI��� � � .B� HSKWRWZQ4{fwd6
esbI��� � � .B� HSKWRWZQ4{fwd7

\ mj wj ?�

{fwd6� hfs� gj?
�� [

WZQJ1� s
,sfrj,� {fwd8�

{fwd7� hfs� gj?
�� [

tvqqpsufe
votvqqpsufe

{fwd8� hfs� gj?
�� [

1ufwfrjyjw� {fwd8
itjx� sty� j}nxy

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �fqltwnymr3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�wj uwj xj syx�f�I R J �xuj hnknh�htsktwrfshj �ij hnxnts�wzqj 3�

,sfrj,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�nij synk~ nsl�f�htsktwrfshj �ij hnxnts�wzqj 3

� � � � � � � � � hfs�gj �f�{fqzj �tw�f�{fwnfgqj 3

WZQJ� xnlsnknj x�ymfy�ymj �htsktwrfshj �ij hnxnts�wzqj �nx�gj nsl�ij knsj i�| nym�f�szrj wnh�htij 3�

tvqqpsufe xnlsnknj x�ymfy�ymj �I R J �xzuutwyx�ymj �uwj {ntzxq~ �ij knsj i�ij hnxnts�wzqj 3�

votvqqpsufe xnlsnknj x�ymfy�ymj �I R J �itj x�sty�xzuutwy�ymj �uwj {ntzxq~ �ij knsj i�ij hnxnts�wzqj 3�

The CNFRMRUL statement is passed to output when activated by the UNCERTSET statement.

Note: The characterization file contains the various conformance rules that are supported by the particular
DME. Each of these rules is assigned an integer code in the characterization file.
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6.14 CONST ( input format 1 )

g� �� ����[ H fzxj x�ymj �I R J �yt�htsxywzhy�f�lj trj ywnh�kj fyzwj 1�ln{j s�ymj �qfgj qx�tk�tymj w�kj fyzwj x�zxj i�ns�
ymj �htsxywzhynts3

Nsuzy� K twrfyx?

hfs� gj? dpotuP� � � � RMgI��� � � RJMcgMgbI��� � � 7.1{fwd7� {fwd8

T zyuzy�K twrfyx?

hfs� gj? dpotuP� � � � RMgI��� � � RJMcgMgbI��� � � 7.1{fwd7� {fwd8

\ mj wj ?�

{fwd6� hfs� gj[
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

FWH�
HNWHQJ�
HTSJ�
HUFWQS�
H^QSIW�
JQQNUX�
LHZW[J�
LXZWK�
QNSJ�
UFWUQS�
UQFSJ�
WHYSLQ�
XUMJWJ�
X^RUQS�
YTWZX�

{fwd7� hfs� gj?
�� [

KF-qsfrj8.�
K-qsfrj9.�

{fwd8� hfs� gj?
�� [

1{fwd7� {fwd8
itjx� sty� j}nxy

FWH� xnlsnknj x�ymfy�f�hnwhzqfw�fwh�nx�yt�gj �htsxywzhyj i3

GK� xnlsnknj x�ymfy�ymj �htsxywzhyj i�kj fyzwj �nx�f�gj xy�kny�zxnsl�ymj �ij kfzqy�tw�ymj �fuuwtuwnfyj �
L J T FQL �ifyf�knyynsl�fqltwnymr�ymwtzlm�ymj �kj fyzwj x�ymfy�ktqqt| 3�

HNWHQJ� xnlsnknj x�ymfy�f�hnwhqj �nx�yt�gj �htsxywzhyj i3

HTSJ� xnlsnknj x�ymfy�f�htsj �nx�yt�gj �htsxywzhyj i3

HUFWQS� xnlsnknj x�ymfy�f�hj syj wj i�ufwfqqj q�qnsj �kj fyzwj �nx�yt�gj �htsxywzhyj i3

H^QSIW� xnlsnknj x�ymfy�f�h~ qnsij w�nx�yt�gj �htsxywzhyj i3�

JQQNUX� xnlsnknj x�ymfy�fs�j qqnuxj �nx�yt�gj �htsxywzhyj i3

K-qsfrj6.� nx�ymj ��� � � ��tk�ymj �uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�yt�gj �htsxywzhyj i3�

K-qsfrj9.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�kj fyzwj �yt�gj �zxj i�ktw�htsxywzhynts3�

KF-qsfrj7.�
KF-qsfrj8.�

fwj �ymj �qfgj qx�tk�uwj {ntzxq~ �ij knsj i1�rj fxzwj i�tw�htsxywzhyj i�kj fyzwj x�yt�gj �zxj i�ktw�
� ��� ��� � ����O

LHZW[J� xnlsnknj x�ymfy�f�lj sj wnh�hzw{j �nx�yt�gj �htsxywzhyj i3�

LXZWK� xnlsnknj x�ymfy�f�lj sj wnh�xzwkfhj �nx�yt�gj �htsxywzhyj i3�

QNSJ� xnlsnknj x�ymfy�f�qnsj �nx�yt�gj �htsxywzhyj i3

UFWUQS� xnlsnknj x�ymfy�f�ufwfqqj q�uqfsj �nx�yt�gj �htsxywzhyj i3�

UQFSJ� xnlsnknj x�ymfy�f�uqfsj �nx�yt�gj �htsxywzhyj i3

WHYSLQ� xnlsnknj x�ymfy�f�wnlmy�wj hyfslzqfw�uwnxr�nx�yt�gj �htsxywzhyj i3�
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XUMJWJ� xnlsnknj x�ymfy�f�xumj wj �nx�yt�gj �htsxywzhyj i3��W j kj w�yt�-K nlzwj �cOX�� � H tsxywzhyj i�xumj wj .3�

X^RUQS� xnlsnknj x�ymfy�f�x~ rrj ywnh�uqfsj �nx�yt�gj �htsxywzhyj i3�

YTWZX� xnlsnknj x�ymfy�f�ytwzx�nx�yt�gj �htsxywzhyj i3

Ymj �rnsnrzr�szrgj w�tk�uwj {ntzxq~ �ij knsj i�kj fyzwj x�wj vznwj i�ktw�ymj xj �htsxywzhyntsx�nx�ln{j s�fx�ktqqt| x?�

bsdOOOOOOOOOOOOOOOOOOOOOOOT

djsdmf OOOOOOOOOOOOOOOOOT

dpofOOOOOOOOOOOOOOOOOOOOW

dqbsmoMgmbu OOOOOOOV

dqbsmoMspvoeOOOV

dqbsmoMpqfoOOOOO T

dzmoes OOOOOOOOOOOOOOO W

fmmjqtOOOOOOOOOOOOOOOOOO V

hdvswfOOOOOOOOOOOOOOO S

htvsg OOOOOOOOOOOOOOOOO T

QNS J � OOOOOOOOOOOOOOS

qbsqmoOOOOOOOOOU

qmbof OOOOOOOOOOOT

sduohm OOOOOOOOZ

tqifsfOOOOOOOOOU

tznqmoOOOOOOOOOW

upsvtOOOOOOOOOOOZ

Ns�ymj �hfxj �tk�f�hnwhzqfw�fwh�htsxywzhynts1�ymj �j si�utnsyx�| nqq�gj �ij knsj i�fx�ymj �utnsyx�| mj wj �ymj �gj xy2kny�hnwhzqfw�fwh�
nx�nsyj wxj hyj i�g~ �wfinfq�qnsj x�iwf| s�ymwtzlm�K F-qsfrj 7.�fsi�ymj �qfxy�kj fyzwj �xuj hnknj i�ns�ymj �ktwrfy�qnxy3��Fqq�utnsyx�
fwj �htuqfsfw�fsi�qnj �ts�ymj �hnwhzqfw�fwh3��W j kj w�yt�-K nlzwj �cOS�� �H tsxywzhyj i�hnwhzqfw�� �� J

Ns�ymj �hfxj �tk�f�hnwhqj �htsxywzhynts1�ymj �utnsyx�fwj �htuqfsfw�fsi�qnj �ts�ymj �hnwhqj 3��W j kj w�yt�-K nlzwj �cOU�� �
H tsxywzhyj i�hnwhqj .�fsi�-K nlzwj �cOV�� � H tsxywzhyj i�hnwhqj .3�

Ns�ymj �hfxj �tk��f�htsj �htsxywzhynts1�ymj �inwj hynts�{j hytw�fxxthnfyj i�| nym�ymj �htsj �| nqq�utnsy�fqtsl�ymj �htsj ,x�f} nx�
kwtr�ymj �{j wyj } �yt�ymj �tuj s�j si�tk�ymj �htsj 3��W j kj w�yt�-K nlzwj �cOT�� � H tsxywzhyj i�htsj .3�

Ns�ymj �hfxj �tk�fs�j qqnuxj �htsxywzhynts1�ymj �utnsyx�fwj �htuqfsfw�fsi�qnj �ts�ymj �j qqnuxj 3��W j kj w�yt�-K nlzwj �cOW�� �
H tsxywzhyj i� j qqnuxj .3�

Ns�ymj �hfxj �tk�f�wnlmy�wj hyfslzqfw�uwnxr�htsxywzhynts1�f�ytyfq�tk�snsj ->.�utnsyx�fwj �wj vznwj i3��Ymj �knwxy�ymwj j �utnsyx�
ij knsj �nyx�uwnrfw~ �uqfsj 1�ymj �sj } y�y| t�utnsyx�ij knsj �ymj �xj htsifw~ �uqfsj 1�fsi�ymj �wj rfnsnsl�ktzw�utnsyx�j fhm�qnj �ts�
ymj �wj rfnsnsl�uqfsj x3��W j kj w�yt�-K nlzwj �cOY�� � H tsxywzhyj i�wj hyfslqj .3�

Xnshj �j {j w~ �htsxywzhyj i�kj fyzwj �mfx�f�kj fyzwj �strnsfq�ij knsnynts1�K -qsfrj 6.�xuj hnknj i�ns�ymj �uwtlwfr1�ymj wj �xmtzqi�
� j �st�frgnlznynj x�ns�ymj �htsxywzhynts3��\ mj s�rtwj �ymfs�tsj �wj xzqy�nx�utxxngqj �kwtr�f�ln{j s�htsxywzhynts1�ymj �
ij xnwj i�wj xzqy�nx�ymfy�| mnhm�rtxy�hqtxj q~ �flwj j x�| nym�ymj �kj fyzwj �strnsfq�ij knsnynts3�

\ mj s�f�kj fyzwj �nx�htsxywzhyj i�fx�ymj �gj xy�kny�tk�tymj w�utnsy2wj izhngqj �kj fyzwj x1�st�uwtgj �htruj sxfynts�| nqq�gj �
fuuqnj i1�wj lfwiqj xx�tk�ymj �hzwwj sy�uwtgj �htruj sxfynts�xyfyj 3�

Fhhtwinsl�yt�hqfzxj �VOTOSOW1�nk�f�kj fyzwj �mfx�gj j s�rj fxzwj i�| nym�utnsy�gzkkj wnsl�j sfgqj i1�g~ �f��UYGZ K K 4T S �
� �� �� � � ��1�ymj s�nyx�nsin{nizfq�utnsy�ifyf�hfs�gj �wj kj wj shj i�g~ �fuuj sinsl�ymj � s̀b�tuynts�yt�K -qsfrj .�tw�K F-qsfrj .1�
| mj wj �s�nx�ymj �utnsy�nsij } �kwtr�ymj �kj fyzwj ,x�uwtlwfrrj i�UYR J FX�xyfyj rj syx3��\ mj s�ymj �nsij } � s̀b�tuynts�ktw�
xuj hnk~ nsl�utnsy�ifyf�nx�zxj i1�ymj �hzwwj sy�uwtgj �htruj sxfynts�xyfyj �xmfqq�ij yj wrnsj � | mj ymj w�uwtgj �htruj sxfynts�
| nqq�gj �fuuqnj i�yt�ymj �xuj hnknj i�ifyf�utnsyx�izwnsl�ymj �kj fyzwj �htsxywzhynts1�fx�nk�ymj �htsxywzhyj i�kj fyzwj �| j wj �
rj fxzwj i�| nym�ymfy�utnsy�ifyf�| nym�ymj �R J FX�tw�W R J FX�xyfyj rj syx3��Nk�ymj �gj xy�kny�kj fyzwj �nx�htsxywzhyj i�| nym�
utnsy�gzkkj wnsl�j sfgqj i1�g~ �f��UYGZ K K 4T S �xyfyj rj sy1�ymj s�ymj �nsin{nizfq�utnsy�ifyf�nx�htunj i�yt�ymj �utnsy�gzkkj w�tk�
ymj �htsxywzhyj i�kj fyzwj �fsi�nx�ymj s�fhhj xxngqj �| nym�ymj � s̀b�utnsy�ifyf�nsij } �fx�nk�ny�| j wj �f�kj fyzwj �rj fxzwj i� | nym�
ymj �R J FX�tw�W R J FX�xyfyj rj syx3��S tsNnsij } j i�kj fyzwj x�-xuj hnknj i�| nym�K FI��� � � 7.�| nymtzy�ymj � s̀b�nsij } �tuynts.�
fsi�nsij } j i�kj fyzwj �utnsy�ifyf�-xuj hnknj i�| nym�K FI��� � � 7.̀sb�tw�K FI��� � � 7.̀s1rb.�hfssty�gj �rn} j i�ns�f�xnslqj �
dpotuPgI��� � � .1GK �xyfyj rj sy3

Ymj �H T S XY�-�nsuzy�ktwrfy��6�.�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.15 CONST ( input format 2 )

g� �� ����[ H fzxj x�ymj �I R J �yt�htsxywzhy�f�qnsj 1�ln{j s�ymj �qfgj qx�tk�tymj w�kj fyzwj x�zxj i�ns�ymj �
� ��� ��� � ����O

Nsuzy� K twrfyx?

hfs� gj? dpotuPmjofMgI��� � � RJM� � � � R

T zyuzy�K twrfyx?

hfs� gj? dpotuPmjofMgI��� � � RJM� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [

njemjMgbI��� � � SJM� � � � S
qspkmjMgbI��� � � 7.� {fwd8

{fwd7� hfs� gj?
�� [

KF-qsfrj8.�
K-qsfrj9.�

{fwd8� hfs� gj?
�� [
�� [

1KF-qsfrj8.�
1K-qsfrj9.�
itjx� sty� j}nxy

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�yt�gj �htsxywzhyj i3�

K-qsfrj9.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�kj fyzwj �yt�gj �zxj i�ktw�htsxywzhynts3�

KF-qsfrj7.�
KF-qsfrj8.�

fwj �ymj �qfgj qx�tk�uwj {ntzxq~ �ij knsj i1�rj fxzwj i�tw�htsxywzhyj i�kj fyzwj x�yt�gj �zxj i�ktw�
� ��� ��� � ����O

QNSJ� xnlsnknj x�ymfy�f�qnsj �nx�yt�gj �htsxywzhyj i3

RNIQN� xnlsnknj x�ymfy�ymj �kj fyzwj �yt�gj �htsxywzhyj i�nx�yt�gj �ymj �rniNqnsj �tk�ymj �y| t�uwj {ntzxq~ �ij knsj i�
�� � �� �� � O

UWTOQN� xnlsnknj x�ymfy�ymj �kj fyzwj �yt�gj �htsxywzhyj i�nx�yt�gj �ymj �uwtoj hynts�tk�ymj �uwj {ntzxq~ �ij knsj i�qnsj �
wj izhngqj �kj fyzwj �tsyt�ymj �xuj hnknj i�uqfsj �tw�| twpnsl�uqfsj �-nk�{fwd8�itj x�sty�j } nxy.3�

Xnshj �fqq�htsxywzhyj i�kj fyzwj x�mf{j �f�kj fyzwj �strnsfq�ij knsnynts1�ktw�j } fruqj 1�K I��� � � 6.�xuj hnknj i�ns�ymj �uwtlwfr1�
ymj wj �xmtzqi�gj �st�frgnlznynj x�ns�ymj �htsxywzhynts3��\ mj s�rtwj �ymfs�tsj �wj xzqy�nx�utxxngqj �kwtr�f�ln{j s�
htsxywzhynts1�ymj �ij xnwj i�wj xzqy�nx�ymfy�| mnhm�rtxy�hqtxj q~ �flwj j x�| nym�ymj �kj fyzwj �strnsfq�ij knsnynts3

Ns�ymj �hfxj �tk�y| t�xpj | �qnsj x�tw�f} j x�-F.�fsi�-G.1�gtym�tk�| mnhm�fwj �gtzsij i1�ymj �gtzsij i�rniqnsj �hfs�gj �ij knsj i�
ns�ymj �ktqqt| nsl�| f~ ?

Y| t�qnsj �xj lrj syx�H �fsi�I �hfs�gj �ij knsj i�| mnhm�htssj hy�ymj �htwwj xutsinsl�j siutnsyx�tk�qnsj �F�fsi�G3��Ymj �
R NI QN�nx�ymj �qnsj �xj lrj sy�htssj hynsl�ymj �rniutnsyx�tk�ymj �qnsj x�H �fsi�I 3��W j kj w�yt�-K nlzwj �cORR�� �H tsxywzhyj i�
���� .3�

Ymj �� �� Nqnsj �gnxj hyx�nsyj wxj hynsl�qnsj x����nx�ufwfqqj q�yt1�fsi�mfqk�| f~ �gj y| j j s1�ufwfqqj q�qnsj x3

Ns�ymj �hfxj �tk�y| t�xpj | �qnsj x�tw�f} j x�-F.�fsi�-G.1�tsj �tw�gtym�tk�| mnhm�fwj �zsgtzsij i1�ymj �zsgtzsij i�rniqnsj �
hfs�gj �ij xhwngj i�ns�ymj �ktqqt| nsl�| f~ ?

Qnsj x�F�fsi�G�mf{j �f�rni2uqfsj �| mnhm�nx�ij knsj i�fx�uj wuj sinhzqfw�yt�ymj �qnsj �tk�hqtxj xy�fuuwtfhm�gj y| j j s�F�fsi�
G�fsi�ufxxnsl�ymwtzlm�ymj �rniutnsy�tk�ymfy�qnsj 3��Ymj �rniqnsj �gj y| j j s�F�fsi�G1�ymj s1�qnj x�ns�ymj �rni2uqfsj �fsi�nx�
ymj �gnxj hytw�tk�ymj �fslqj �gj y| j j s�ymj �wj xuj hyn{j �uwtoj hyntsx�tk�F�fsi�G�nsyt�ymj �rniNuqfsj 3��W j kj w�yt�-K nlzwj �
cOZ�� � H tsxywzhyj i�qnsj .3�

Ymj �H T S XY�-�nsuzy�ktwrfy��7�.�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.16 CONST ( input format 3 )

g� �� ����[ H fzxj x�ymj �I R J �yt�htsxywzhy�f�uqfsj 1�ln{j s�ymj ��� � � �x�tk�tymj w�kj fyzwj x�yt�zxj �ns�ymj �
� ��� ��� � ����O

Nsuzy� K twrfyx?

hfs� gj? dpotuPqmbofMgI��� � � RJMnjeqmMgbI��� � � SJM� � � � R

T zyuzy�K twrfyx?

hfs� gj? dpotuPqmbofMgI��� � � RJMnjeqmMgbI��� � � SJM� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [

KF-qsfrj8.�
K-qsfrj9.�

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�yt�gj �htsxywzhyj i3�

K-qsfrj9.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�kj fyzwj �yt�gj �zxj i�ktw�htsxywzhynts3�

KF-qsfrj7.�
KF-qsfrj8.�

fwj �ymj �qfgj qx�tk�uwj {ntzxq~ �ij knsj i1�rj fxzwj i�tw�htsxywzhyj i�kj fyzwj x�yt�gj �zxj i�ktw�
� ��� ��� � ����O

RNIUQ� xnlsnknj x�ymfy�ymj �uqfsj �yt�gj �htsxywzhyj i�nx�yt�gj �f�rni2uqfsj �gj y| j j s�ymj �y| t�kj fyzwj x�ymfy�
������ O

UQFSJ� xnlsnknj x�ymfy�f�uqfsj �nx�yt�gj �htsxywzhyj i3

Xnshj �fqq�htsxywzhyj i�kj fyzwj x�mf{j �f�kj fyzwj �strnsfq�ij knsnynts1�ktw�j } fruqj 1�K I��� � � 6.�xuj hnknj i�ns�ymj �uwtlwfr1�
ymj wj �xmtzqi�gj �st�frgnlznynj x�ns�ymj �htsxywzhynts3��\ mj s�rtwj �ymfs�tsj �wj xzqy�nx�utxxngqj �kwtr�f�ln{j s�
htsxywzhynts1�ymj �ij xnwj i�wj xzqy�nx�ymfy�| mnhm�rtxy�hqtxj q~ �flwj j x�| nym�ymj �kj fyzwj �strnsfq�ij knsnynts3�

Ymj �rniNuqfsj �gnxj hyx�nsyj wxj hynsl�uqfsj x1�qnsj x�tw�f} j x����nx�mfqk�| f~ �gj y| j j s�fsi�ufwfqqj q�yt�ufwfqqj q�uqfsj x1�
qnsj x1�tw�f} j x3

Y| t�xpj | �qnsj x�-F.�fsi�-G.�mf{j �f�rniNuqfsj �| mnhm�nx�ij knsj i�fx�uj wuj sinhzqfw�yt�ymj �qnsj �tk�hqtxj xy�fuuwtfhm�
gj y| j j s�F�fsi�G�ufxxnsl�ymwtzlm�ymj �rniutnsy�tk�ymfy�qnsj 3��W j kj w�yt�-K nlzwj �cOZ�� � H tsxywzhyj i�qnsj .3�

Ymj �H T S XY�-�nsuzy�ktwrfy��8�.�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 139

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



6.17 CONST ( input format 4 )

g� �� ����[ H fzxj x�ymj �I R J �yt�htsxywzhy�f�utnsy1�ln{j s�ymj ��� � � �x�tk�tymj w�kj fyzwj x�yt�zxj �ns�ymj �
� ��� ��� � ����O

Nsuzy� K twrfyx?

hfs� gj? dpotuPqpjouMgI��� � � RJM� � � � R

T zyuzy�K twrfyx?

hfs� gj? dpotuPqpjouMgI��� � � RJM� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

njequMgbI��� � � SJM� � � � S
qjfsdfMgbI��� � � SJM� � � � S
wfsufyMgb-qsfrj7.�
qspkquMgbI��� � � 7.� {fwd8
npwfquMgbI��� � � SJM� � � � U
dvswfMgbI��� � � SJM� � � � S
fyusfnM� � � � VMgbI��� � � SJM� � � � W
dphMgbI��� � � 8.� {fwd<

{fwd7� hfs� gj?
�� [

KF-qsfrj9.�
K-qsfrj: .�

{fwd8� hfs� gj?
�� [
�� [

1KF-qsfrj9.�
1K-qsfrj: .�
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [
�� [

� � M� � M� �
gI��� � � VJM� � � �
gbI��� � � UJM� � � �

{fwd: � hfs� gj?
�� [

RNS�
RF]� �

{fwd;� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [

]INW�
^INW�
_INW�
wfdM� M� M�
K-qsfrj: .�
KF-qsfrj9.�
WFINFQ�

{fwd<� hfs� gj?
�� [

MgbI��� � � 8.� {fwd=
MgI��� � � ;.� {fwd=

{fwd=� hfs� gj?
�� [

{fwd<�
itjx� sty� j}nxy

HTL� xnlsnknj x�ymfy�ymj �kj fyzwj �yt�gj �htsxywzhyj i�nx�yt�gj �ymj �hj syj w�tk�lwf{ny~ �-lj trj ywnh�hj syj w.�
kwtr�ymj �uwj {ntzxq~ �ij knsj i�utnsy�wj izhngqj �kj fyzwj x3

HZW[J� xnlsnknj x�ymfy�ymj �kj fyzwj �yt�gj �htsxywzhyj i�nx�f�utnsy�fy�ymj �nsyj wxj hynts�tk�y| t�uwj {ntzxq~ �
ij knsj i�kj fyzwj x3��Ymj �kj fyzwj x�ns{tq{j i�ns�ymj �htsxywzhynts�rzxy�htsyfns�gtym�qthfynts�fsi�
twnj syfynts�ifyf3

inxy� nx�ymj �nshwj rj syfq�inxyfshj �fqtsl�ymj �kj fyzwj �f} nx3

� � M� � M� � fwj �ymj �nshwj rj syfq�inxyfshj x�ns� H fwyj xnfs�httwinsfyj x3�

J]YWJR� xnlsnknj x�ymfy�ymj �kj fyzwj �yt�gj �htsxywzhyj i�nx�ymj �rj fxzwj rj sy�utnsy�ktw�ymj �uwj {ntzxq~ �
ij knsj i�kj fyzwj �ymfy�nx�ymj �rtxy�j } ywj rj �ns�ymj �inwj hynts�xuj hnknj i�ns�{fwd: 3

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�yt�gj �htsxywzhyj i3�

K-qsfrj: .� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�kj fyzwj �yt�gj �zxj i�ktw�ymj �htsxywzhynts3�
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K-qsfrj;.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�utnsy�wj izhngqj �kj fyzwj �zxj i�ktw�ymj �htsxywzhynts3

KF-qsfrj7.�
KF-qsfrj9.�

fwj �ymj �qfgj qx�tk�uwj {ntzxq~ �ij knsj i1�rj fxzwj i�tw�htsxywzhyj i�kj fyzwj x�yt�gj �zxj i�ktw�ymj �
� ��� ��� � ����O

KF-qsfrj8.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i1�rj fxzwj i�tw�htsxywzhyj i�utnsy�wj izhngqj �kj fyzwj �yt�gj �
zxj i�ktw�ymj �htsxywzhynts3

n1o1p� nx�ymj �zsny�{j hytw�fqtsl�| mnhm�ymj �rtxy�j } ywj rj �utnsy�| nqq�gj �ktzsi3�

RF]� xnlsnknj x�ymfy�ymj �j } ywj rj �utnsy�| nqq�gj �hfqhzqfyj i�fqtsl�ymj �inwj hynts�xuj hnknj i�ns�{fwd;3�

RNIUY� xnlsnknj x�ymfy�ymj �kj fyzwj �yt�gj �htsxywzhyj i�nx�yt�gj �ymj �rniutnsy�tk�ymj �y| t�uwj {ntzxq~ �ij knsj i�
kj fyzwj x�ymfy�ktqqt| 3

RNS� xnlsnknj x�ymfy�ymj �j } ywj rj �utnsy�| nqq�gj �hfqhzqfyj i�flfnsxy�ymj �inwj hynts�xuj hnknj i�ns�{fwd;3�

RT[JUY� xnlsnknj x�ymfy�ymj �kj fyzwj �yt�gj �htsxywzhyj i�nx�yt�gj �tkkxj y�kwtr�f�uwj {ntzxq~ �rj fxzwj i�utnsy�g~ �
ymj �xuj hnknj i�nshwj rj syfq�inxyfshj x�tw�fqtsl�ymj �xuj hnknj i�kj fyzwj �f} nx�g~ �ymj �xuj hnknj i�
� �� �� �� � O

UNJWHJ� xnlsnknj x�ymfy�ymj �kj fyzwj �yt�gj �htsxywzhyj i�nx�f�utnsy�fy�ymj �nsyj wxj hynts�tk�ymj �qnsj �wj izhngqj �
kj fyzwj �wj uwj xj syj i�g~ �K FI��� � � 7.�| nym�ymj �xzwkfhj �tk�K I��� � � : .�tw�K FI��� � � 9.3��Ns�ymj �hfxj �
tk�rzqynuqj �xtqzyntsx�ktw�ymj �htsxywzhyj i�unj whj i�utnsy�kj fyzwj 1�ymj �tsj �ymfy�nx�sj fwj xy�ymj �
strnsfq�ij knsnynts�| nqq�gj �zynqn�j i3

UTNSY� xnlsnknj x�ymfy�f�utnsy�nx�yt�gj �htsxywzhyj i3�

UWTOUY� xnlsnknj x�ymfy�ymj �kj fyzwj �yt�gj �htsxywzhyj i�nx�yt�gj �ymj �uwtoj hynts�tk�ymj �uwj {ntzxq~ �ij knsj i�
kj fyzwj �tsyt�f�xuj hnknj i�uqfsj �tw�qnsj �wj izhngqj �kj fyzwj �tw1�nk�{fwd8�itj x�sty�j } nxy1�tsyt�ymj �
| twpnsl�uqfsj 3

WFINFQ� xnlsnknj x�ymfy�ymj �j } ywj rj �utnsy�| nqq�gj �hfqhzqfyj i�fqtsl�f�inwj hynts�utnsynsl�f| f~ �kwtr�ymj �
hj syj w�fsi�uj wuj sinhzqfw�yt�ymj �xzwkfhj �tk�ymj �rj fxzwj i�kj fyzwj �K F-qsfrj 7.�fy�ymj �rj fxzwj i�
utnsy3�

[JH� xnlsnknj x�ymfy�ymj �inwj hynts�ktw�ymj �j } ywj rj �j {fqzfynts�| nqq�gj �xuj hnknj i�fx�f�zsny�{j hytw3�

[JWYJ]� � �� ����j x�ymfy�ymj �kj fyzwj �yt�gj �htsxywzhyj i�nx�ymj �{j wyj } �tk�ymj �uwj {ntzxq~ �ij knsj i�htsj �ymfy�
������ � O

]INW�
^INW�
_INW�

xnlsnknj x�ymfy�ymj �rtxy�j } ywj rj �utnsy�| nqq�gj �hfqhzqfyj i�fqtsl�ymj �xuj hnknj i�inwj hynts3�

\ mj s�[ J W YJ ]�nx�xuj hnknj i1�K FI��� � � 7.�nx�f�htsj 3��W j kj w�yt�-K nlzwj �cORU� � �H tsxywzhyj i�utnsy.3�

\ mj s�UW T O UY�nx�xuj hnknj i1�K FI��� � � 7.�nx�f�utnsy�wj izhngqj �kj fyzwj 3��W j kj w�yt�-K nlzwj �cORS�� � H tsxywzhyj i�rniN
utnsy.3�

\ mj s�R T [ J UY�nx�xuj hnknj i1�K FI��� � � SJ�nx�f�utnsy�wj izhngqj �kj fyzwj 3��W j kj w�yt�-Yfgqj Y�� �W j izhngqj �kj fyzwj x.3�

\ mj s�H Z W [ J �nx�xuj hnknj i1�K FI��� � � 7.�fsi�K FI��� � � 9.�tw�K I��� � � : .�fwj �y| t�kj fyzwj x�ymfy�htsyfns�utxnynts�fsi�
twnj syfynts�ifyf3��Gtym�rzxy�gj �utnsy�wj izhngqj �kj fyzwj x1�ymj �knwxy�tk�| mnhm�nx�rj fxzwj i3��Ymj �kj fyzwj x�fwj �ywj fyj i�
fx�uqfsj x�| mnhm�| mj s�nsyj wxj hyj i1�ktwr�f�qnsj �wj uwj xj synsl�ymj �hzw{j �qnsj 3��Ymj �utnsy�ts�ymj �qnsj �nx�htsywtqqj i�g~ �
uwtoj hynsl�ymj �strnsfq�utnsy�kwtr�ymj �kj fyzwj �ij hqfwfynts�-K J FY4UT NS Y.�tsyt�ymj �hzw{j �qnsj 3��W j kj w�yt�-K nlzwj �
cOTS�� �H tsxywzhynts�tk�f�utnsy�ts�f�hzw{j .�fsi�-K nlzwj �cOTT�� �H tsxywzhynts�tk�f�utnsy�ts�f�hzw{j .3�

Xnshj �fqq�htsxywzhyj i�kj fyzwj x�mf{j �f�kj fyzwj �strnsfq�ij knsnynts1�ktw�j } fruqj 1� K -qsfrj 6.�xuj hnknj i�ns�ymj �uwtlwfr1�
ymj wj �xmtzqi�gj �st�frgnlznynj x�ns�ymj �htsxywzhynts3��\ mj s�rtwj �ymfs�tsj �wj xzqy�nx�utxxngqj �kwtr�f�ln{j s�
htsxywzhynts1�ymj �ij xnwj i�wj xzqy�nx�ymfy�| mnhm�rtxy�hqtxj q~ �flwj j x�| nym�ymj �kj fyzwj �strnsfq�ij knsnynts3�

\ mj s�R NI UY�nx�xuj hnknj i1�ymj �K FI��� � � 7.�fsi�K FI��� � � 9.�tw�K I��� � � : .�fwj �y| t�utnsy�wj izhngqj �kj fyzwj x1�ymj �knwxy�
tk�| mnhm�nx�rj fxzwj i3��W j kj w�yt�-K nlzwj �cORS�� � H tsxywzhyj i�rni2utnsy.3�

Ymj �WFI NFQ�ufwfrj yj w�hfs�gj �zxj i�| nym�hnwhzqfw�fwh1�hnwhqj 1�h~ qnsij w1�j qqnuxj 1�htsj �fsi�xumj wj �kj fyzwj x3�
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Fhhtwinsl�yt�hqfzxj �VOTOSOW1�nk�f�kj fyzwj �mfx�gj j s�rj fxzwj i�| nym�utnsy�gzkkj wnsl�j sfgqj i1�| nym�f�UYGZ K K 4T S �
xyfyj rj sy1�ymj s�nyx�nsin{nizfq�utnsy�ifyf�hfs�gj �wj kj wj shj i�g~ �fuuj sinsl�ymj � s̀b�tuynts��yt�K I��� � � .�tw�K F-qsfrj .1�
| mj wj �s�nx�ymj �utnsy�nsij } �kwtr�ymj �kj fyzwj ,x�uwtlwfrrj i�UYR J FX�xyfyj rj syx3��Zxnsl�ymnx�xzgxhwnuyj i�qfgj q�
tuynts�nx�j vzn{fqj sy�yt�zxnsl�fs�K I��� � � .�tw�K FI��� � � .�tk�f�kj fyzwj �y~ uj �UT NS Y�fsi�hfs�tsq~ �gj �zxj i�| mj s�f�
kj fyzwj �y~ uj �UT NS Y�nx�fuuwtuwnfyj 3��Ns�ymj �hfxj �tk�H T S XY4UT NS Y1�zxj �tk�ymj �xzgxhwnuyj i�qfgj q�tuynts�nx�tsq~ �
fuuwtuwnfyj �| mj s�zxj i�| nym�ymj �R NI UY1�UW T O UY1�tw�R T [ J UY�rnstw�| twix3�

K tw�htsxywzhyj i�kj fyzwj x�tk�y~ uj �UT NS Y1�ymj �ktqqt| nsl�xmtzqi�gj �zxj i�yt�ij knsj �ymj �nop�htrutsj sy�tk�ymj �wj xzqynsl�
utnsy�kj fyzwj ?

¿ \ mj s�R NI UY�nx�xuj hnknj i�1�ymj �wj xzqynsl�nop�ktw�ymj �rni�utnsy�nx�ymj �xfrj �fx�ymj �kj fyzwj �strnsfq�nop�ij knsnynts3�

¿ \ mj s�[ J W YJ ]�nx�xuj hnknj i1�ymj �wj xzqynsl�nop�ktw�ymj �{j wyj } �nx�ymj �xfrj �fx�ymj �htsj ,x�nop�inwj hynts3

¿ \ mj s�UW T O UY�nx�xuj hnknj i1�ymj �wj xzqynsl�nop�ktw�ymj �uwtoj hynts�nx�ns�ymj �inwj hynts�kwtr�ymj �wj xzqynsl�uwtoj hyj i�
kj fyzwj �yt�ymj �kj fyzwj �ymfy�| fx�gj nsl�uwtoj hyj i3��Ns�ymj �hfxj �| mj wj �ymj �wj xzqynsl�kj fyzwj �nx�fqwj fi~ �ts�ymj �qnsj �
tw�uqfsj �kj fyzwj �gj nsl�uwtoj hyj i�yt1�ymj �wj xzqynsl�nop�xmtzqi�gj �ymj �xfrj �fx�ymj �strnsfq�nop�ktw�ymj �htsxywzhyj i�
�� � �� �� O

¿ \ mj s�R T [ J UY�nx�xuj hnknj i�1�ymj �wj xzqynsl�nop�ktw�ymj �utnsy�nx�ymj �xfrj �fx�ymj �kj fyzwj �strnsfq�nop�ij knsnynts3�

¿ \ mj s�H Z W [ J �nx�xuj hnknj i1��ymj �wj xzqynsl�nop�ktw�ymj �utnsy�nx�ymj �xfrj �fx�ymj �kj fyzwj �strnsfq�nop�ij knsnynts3�

¿ \ mj s�J ]YW J R �nx�xuj hnknj i1�ymj �wj xzqynsl�nop�ktw�ymj �j } ywj rj �utnsy�nx�ymj �xfrj �fx�ymj �inwj hynts�xuj hnknj i�ns�
{fwd;�3

¿ \ mj s�H T L �nx�xuj hnknj i1�ymj �wj xzqynsl�nop�ktw�ymj �hj syj w�tk�lwf{ny~ �utnsy�nx�ymj �xfrj �fx�nyx�strnsfq�ij knsnynts3

¿ \ mj s�U NJ W H J �nx�xuj hnknj i1�ymj �wj xzqynsl�nop�ktw�ymj �unj whj �utnsy�nx�ymj �inwj hynts�tk�ymj �xzwkfhj �stwrfq�fy�ymfy�
utnsy3��

Ymj �H T S XY�-�nsuzy�ktwrfy��9�.�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.18 CONST ( input format 5 )

g� �� ����[ H fzxj x�ymj �I R J �yt�htsxywzhy�f�lj trj ywnh�kj fyzwj 1�ln{j s�ymj �qfgj qx�tk�tymj w�kj fyzwj x�yt�zxj �ns�
ymj �htsxywzhynts3

Nsuzy� K twrfyx?

Hfs� gj? dpotuP� � � � RMgI��� � � RJMqspkduMgbI��� � � 7.� {fwd7

T zyuzy�K twrfyx?

Hfs� gj? dpotuP� � � � RMgI��� � � RJMqspkduMgbI��� � � 7.� {fwd7

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [

FWH�
HNWHQJ�
HUFWQS�
JQQNUX�
LHZW[J�

{fwd7� hfs� gj?
�� [
�� [

1KF-qsfrj8.�
1K-qsfrj9.�
itjx� sty� j}nxy

FWH� xnlsnknj x�ymfy�� �hnwhzqfw�fwh�nx�yt�gj �htsxywzhyj i3

HNWHQJ� xnlsnknj x�ymfy�f�hnwhqj �nx�yt�gj �htsxywzhyj i3

HUFWQS� xnlsnknj x�ymfy�f�hqtxj �j sij i�ufwfqqj q�qnsj �kj fyzwj �nx�yt�gj �htsxywzhyj i3�

JQQNUX� xnlsnknj x�ymfy�fs�j qqnuxj �nx�yt�gj �htsxywzhyj i3

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�yt�gj �htsxywzhyj i3�

K-qsfrj9.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�kj fyzwj �yt�gj �zxj i�ktw�htsxywzhynts3�

KF-qsfrj7.�
KF-qsfrj8.�

fwj �ymj �qfgj qx�tk�uwj {ntzxq~ �ij knsj i1�rj fxzwj i�tw�htsxywzhyj i�kj fyzwj x�yt�gj �zxj i�ktw�
� ��� ��� � ����O

LHZW[J� xnlsnknj x�ymfy�f�lj sj wnh�hzw{j �nx�yt�gj �htsxywzhyj i3�

UWTOHY� xnlsnknj x�ymfy�ymj �kj fyzwj �yt�gj �htsxywzhyj i�nx�yt�gj �ymj �uwtoj hynts�tk�ymj �uwj {ntzxq~ �ij knsj i�
fsi�rj fxzwj i�kj fyzwj �tsyt�ymj �xuj hnknj i�uqfsj �tw�| twpnsl�uqfsj �-nk�{fwd7�itj x�sty�j } nxy.3�

Xnshj �j {j w~ �htsxywzhyj i�kj fyzwj �mfx�f�kj fyzwj �strnsfq�ij knsnynts@�ktw�j } fruqj 1�K -qsfrj 6.1�xuj hnknj i�ns�ymj �
uwtlwfr1�ymj wj �xmtzqi�gj �st�frgnlznynj x�ns�ymj �htsxywzhynts3��\ mj s�rtwj �ymfs�tsj �wj xzqy�nx�utxxngqj �kwtr�f�ln{j s�
htsxywzhynts1�ymj �ij xnwj i�wj xzqy�nx�ymfy�| mnhm�rtxy�hqtxj q~ �flwj j x�| nym�ymj �kj fyzwj �strnsfq�ij knsnynts3��W j kj w�yt�
IK nlzwj �cORU�� � H tsxywzhyj i�utnsy.3�

Ymj �H T S XY�-�nsuzy�ktwrfy��: �.�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.19 CONST ( input format 6 )

g� �� ����[ H fzxj x�ymj �I R J �yt�htsxywzhy�f�lj trj ywnh�kj fyzwj 1�ln{j s�ymj �qfgj qx�tk�tymj w�kj fyzwj x�zxj i�ns�
ymj �htsxywzhynts3

Nsuzy� K twrfyx?

hfs� gj? dpotuP� � � � RMgbI��� � � RJM� � � � T

T zyuzy�K twrfyx?

hfs� gj? dpotuP� � � � RMgbI��� � � RJM� � � � T

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

djsdmfMgI��� � � SJM� � � � S
mjofMgI��� � � SJM� � � � S
qpjouMgI��� � � SJMjoupg
fmmjqtMgI��� � � SJMjoupg

{fwd7� hfs� gj?
�� [

YFSYT�
NSYTK�

{fwd8� hfs� gj?
�� [

KF-qsfrj8.�
K-qsfrj9.�

HNWHQJ� xnlsnknj x�ymfy�f�hnwhqj �nx�yt�gj �htsxywzhyj i3

K-qsfrj7.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�yt�gj �htsxywzhyj i3�

K-qsfrj9.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�kj fyzwj �yt�gj �zxj i�ktw�htsxywzhynts3�

KF-qsfrj6.�
KF-qsfrj8.�

fwj �ymj �qfgj qx�tk�uwj {ntzxq~ �ij knsj i1�rj fxzwj i�tw�htsxywzhyj i�kj fyzwj x�yt�gj �zxj i�ktw�
� ��� ��� � ����O

NSYTK� xnlsnknj x�ymfy�ymj �htsxywzhyj i�kj fyzwj �nx�ln{j s�g~ �ymj �nsyj wxj hynts�tk�ymj �kj fyzwj x�ymfy�ktqqt| @�fy�
qj fxy�ymj �knwxy�tk�| mnhm�rzxy�gj �f�uwj {ntzxq~ �rj fxzwj i�kj fyzwj 3�

QNSJ� xnlsnknj x�ymfy�f�qnsj �nx�yt�gj �htsxywzhyj i3

UTNSY� xnlsnknj x�ymfy�f�utnsy�nx�yt�gj �htsxywzhyj i3�

YFSYT� xnlsnknj x�ymfy�ymj �htsxywzhyj i�kj fyzwj �nx�yt�gj �yfslj sy�yt�ymj �kj fyzwj x�ymfy�ktqqt| @�fy�qj fxy�ymj �
knwxy�tk�| mnhm�rzxy�gj �f�uwj {ntzxq~ �rj fxzwj i�k� � �� �� O

Ns�ymj �hfxj �tk�htsxywzhynsl�f�hnwhqj �yfslj sy�yt�y| t�htuqfsfw�qnsj x1�ymj �qnsj x�rzxy�sty�gj �ufwfqqj q3��Ymj �htsxywzhyj i�
hnwhqj ,x�infrj yj w�| nqq�gj �ymfy�xuj hnknj i�ns�ymj �kj fyzwj �strnsfq�ij knsnynts3��W j kj w�yt�-K nlzwj �cORY�� � H tsxywzhyj i
hnwhqj .3��\ mj s�wj vznwj i�yt�htsxywzhy�f�hnwhqj �yfslj sy�yt�y| t�ufwfqqj q�qnsj x1�zxj �ktwrfy�<1�| mj wj �ymj �ymwtzlm�utnsy�nx�
gtym�ymj �hnwhqj ,x�yfslj sy�utnsy1�fsi�ymj �utnsy�ts�ymj �xj htsi�qnsj 3�

Ns�ymj �hfxj �tk�htsxywzhynsl�f�hnwhqj �yfslj sy�yt�y| t�htuqfsfw�hnwhqj x1�ymj �hnwhqj x�rzxy�sty�gj �hnwhzrxhwngj i3��Ymj �
htsxywzhyj i�hnwhqj ,x�infrj yj w�| nqq�gj �ymfy�xuj hnknj i�ns�ymj �kj fyzwj �strnsfq�ij knsnynts3��\ mj s�ymj �strnsfq�infrj yj w�nx�
qj xx�ymfs�ymj �rnsnrzr�yfslj sy�hnwhqj 1�ymj �rnsnrzr�yfslj sy�hnwhqj �| nqq�gj �htsxywzhyj i3��W j kj w�yt�-K nlzwj �cORW�� �
H tsxywzhyj i�hnwhqj .3�

\ mj s�H NW H QJ �fsi�NS YT K �fwj �xuj hnknj i1�K FI��� � � 6.�nx�fs�fhyzfq�uqfsj 1�fsi�{fwd8�nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �
ij knsj i�strnsfq�tw�fhyzfq�htsj 1�h~ qnsij w1�tw�xumj wj 3��Ymj �htsj ,x�tw�h~ qnsij � Hx�f} nx�rzxy�gj �uj wuj sinhzqfw�yt�ymj �
uqfsj �tk�K FI��� � � 6.3��W j kj w�yt�-K nlzwj �G36=�� �H tsxywzhyj i�hnwhqj .3�

\ mj s�QNS J �fsi�YFS YT �fwj �xuj hnknj i�ymj �K FI��� � � 6.�nx�fs�fhyzfq�hnwhqj �fsi�{fwd8�nx�ymj ��� � � ��tk�f�uwj {ntzxq~ �
ij knsj i�strnsfq�tw�fhyzfq�hnwhqj 1�htuqfsfw�| nym�K FI��� � � 6.3��W j kj w�yt�-K nlzwj �cOSQ�� � H tsxywzhyj i�qnsj .3�

\ mj s�QNS J �fsi�NS YT K �fwj �xuj hnknj i1�ymj �K FI��� � � 6.�nx�fs�fhyzfq�uqfsj �fsi�{fwd8�nx�ymj ��� � � ��tk�f�uwj {ntzxq~ �
ij knsj i�strnsfq�tw�fhyzfq�uqfsj 3��W j kj w�yt�-K nlzwj �cOSS�� � H tsxywzhyj i�qnsj .3�

\ mj s�UT NS Y�fsi�NS YT K �fwj �xuj hnknj i�ymj s?

\ mj s�K F-qsfrj 6.�nx�f�qnsj �wj izhngqj �kj fyzwj �ymj s@

{fwd8�hfs� gj ?�f�uwj {ntzxq~ �ij knsj i�qnsj 1�htuqfsfw�| nym�K FI��� � � 6.3��W j kj w�yt�-K nlzwj �cOSQ�� � H tsxywzhyj i�qnsj .3��
Ymj �wj xzqynsl�nop�{j hytw��tk�ymj �htsxywzhyj i�kj fyzwj �nx�ij knsj i�fx�ymj �hwtxx�uwtizhy�tk�ymj �kj fyzwj �
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xuj hnknj i�g~ �{fwd8�| nym�K FI��� � � RJO

��[ f�uwj {ntzxq~ �ij knsj i�hnwhqj 1�htuqfsfw�| nym�K FI��� � � 6.3��W j kj w�yt�-K nlzwj �cOSQ�� � H tsxywzhyj i�qnsj .3� �
Ymj �wj xzqynsl�nop�{j hytw�tk�ymj �htsxywzhyj i�kj fyzwj �nx�ij knsj i�fx�ymj �utnsy�tk�yfslj sh~ �| mj wj �ymj �
qnsj �nsyj wxj hyx�ymj �hnwhqj �fsi�nyx�inwj hynts�nx�tzy| fwi�ktw�T Z YJ W �hnwhqj x�fsi�ns| fwi�ktw�NS S J W �
� �� � �� � O

��[ f�uwj {ntzxq~ �ij knsj i�uqfsj 3��W j kj w�yt�-K nlzwj �cOSQ�� � H tsxywzhyj i�qnsj .3��Ymj �wj xzqynsl�nop�{j hytw�tk�
ymj �htsxywzhyj i�kj fyzwj �nx�ij knsj i�| nym�ymj �xfrj �{j hytw�inwj hynts�tk�ymj �uqfsj �kj fyzwj �ns�{fwd83�

��[ f�uwj {ntzxq~ �ij knsj i�qnsj 1�sty�htuqfsfw�| nym�K FI��� � � 6.3��Ymj �wj xzqynsl�nop�{j hytw��tk�ymj �
htsxywzhyj i�kj fyzwj �nx�ij knsj i�fx�ymj �hwtxx�uwtizhy�tk�ymj �kj fyzwj �xuj hnknj i�g~ �{fwd8�| nym�
K F-qsfrj 6.3��Fsi�ymj �} ~ ��httwinsfyj �tk�ymj �utnsy�kj fyzwj �| nqq�gj �ymj �rniutnsy�gj y| j j s�ymj �hqtxj xy�
utnsyx�tk�ymj �qnsj �kj fyzwj x3

��[ �f�uwj {ntzxq~ �ij knsj i�lj sj wnh�xzwkfhj 3��Ymj �wj xzqynsl�} ~ ��httwinsfyj �nx�ymj �nsyj wxj hynts�utnsy�tk�ymj �
qnsj �| nym�ymj �xzwkfhj 3��Ymj �wj xzqynsl�nop�{j hytw�nx�ymj �{j hytw�tk�ymj �xzwkfhj �fy�ymfy�utnsy3�

��[ f�uwj {ntzxq~ �ij knsj i�lj sj wnh�hzw{j 1�htuqfsfw�| nym�K FI��� � � 6.3� Ymj �wj xzqynsl�} ~ ��httwinsfyj �nx�ymj �
nsyj wxj hynts�utnsy�tk�ymj �qnsj �| nym�ymj �hzw{j 3��Ymj �wj xzqynsl�nop�{j hytw�nx�ymj �hwtxx�uwtizhy�tk�ymj �
inwj hynts�{j hytw�tk�hzw{j �-xuj hnknj i�g~ �{fwd8.�fy�ymfy�utnsy�| nym�K F-qsfrj R.3�

tw?�f�uwj {ntzxq~ �ij knsj i�lj sj wnh�hzw{j 1�sty�htuqfsfw�| nym�K F-qsfrj 6.3� Ymj �wj xzqynsl�} ~ ��httwinsfyj �nx�
ymj �rniutnsy�tk�ymj �sj fwj xy�utnsy�ts�ymj �hzw{j �yt�ymj �qnsj 3��Ymj �wj xzqynsl�nop�{j hytw�nx�ymj �hwtxx�
uwtizhy�tk�ymj �inwj hynts�{j hytw�tk�hzw{j �-xuj hnknj i�g~ �{fwd8.�fy�nyx�sj fwj xy�utnsy�yt�ymj �qnsj �| nym�
K F-qsfrj 6.3�

\ mj s�K FI��� � � 6.�nx�f�hnwhqj �kj fyzwj �ymj s1

{fwd8�hfs� gj ?�f�uwj {ntzxq~ �ij knsj i1�rj fxzwj i1�tw�htsxywzhyj i�qnsj 1�htuqfsfw�| nym�K F-qsfrj 6.3��W j kj w�yt�-K nlzwj �
cOSS�� � H tsxywzhyj i�qnsj .3��Ymj �wj xzqynsl�nop�{j hytw�tk�ymj �htsxywzhyj i�kj fyzwj �nx�ij knsj i�fx�ymj �
hwtxx�uwtizhy�tk�ymj �kj fyzwj �xuj hnknj i�g~ �{fwd8�| nym�K F-qsfrj RJO

��[�f�uwj {ntzxq~ �ij knsj i�rj fxzwj i1�tw�htsxywzhyj i�hnwhqj 1�htuqfsfw�| nym�K F-qsfrj 6.3��W j kj w�yt�-K nlzwj �
cOSS�� � H tsxywzhyj i�qnsj .3��Ymj �wj xzqynsl�nop�{j hytw�tk�ymj �htsxywzhyj i�kj fyzwj �nx�ij knsj i�fx�ymj �
utnsy�tk�yfslj sh~ �| mj wj �ymj �qnsj �nsyj wxj hyx�ymj �hnwhqj �fsi�nyx�inwj hynts�nx�tzy| fwi�ktw�T Z YJ W �
hnwhqj x�fsi�ns| fwi�ktw�NS S J W �hnwhqj x3

\ mj s�K FI��� � � 6.�nx�f�uqfsj �wj izhngqj �kj fyzwj �ymj s1

{fwd8�hfs� gj ?�f�uwj {ntzxq~ �ij knsj i�qnsj �nsyj wxj hynsl�K FI��� � � 6.3��Ymj �wj xzqynsl�nop�{j hytw�tk�ymj �htsxywzhyj i�
kj fyzwj �nx�ij knsj i�| nym�ymj �xfrj �{j hytw�inwj hynts�fx�ymj �uqfsj �kj fyzwj 3�

��[ f�uwj {ntzxq~ �ij knsj i�htsj �| mtxj �f} nx�nsyj wxj hyx�K FI��� � � 6.3��Ymj �wj xzqynsl�nop�{j hytw�tk�ymj �
htsxywzhyj i�kj fyzwj �nx�ij knsj i�| nym�ymj �xfrj �{j hytw�inwj hynts�tk�ymj �uqfsj �kj fyzwj 3�

��[ f�uwj {ntzxq~ �ij knsj i�h~ qnsij w�| mtxj �f} nx�nsyj wxj hyx�K FI��� � � 6.3��Ymj �wj xzqynsl�nop�{j hytw�tk�ymj �
htsxywzhyj i�kj fyzwj �nx�ij knsj i�| nym�ymj �xfrj �{j hytw�inwj hynts�tk�ymj �uqfsj �kj fyzwj 3��

��[ f�uwj {ntzxq~ �ij knsj i�lj sj wnh�hzw{j �nsyj wxj hynsl�K FI��� � � 6.3� Ymj �wj xzqynsl�nop�{j hytw�tk�ymj �
htsxywzhyj i�kj fyzwj �nx�ymj �stwrfq�inwj hynts�tk�ymj �uqfsj �K F-qsfrj RJO

\ mj s�K F-qsfrj 6.�nx�f�lj sj wnh�xzwkfhj �ymj s1

{fwd8�hfs� gj ?� f�uwj {ntzxq~ �ij knsj i�qnsj �nsyj wxj hynsl�K FI��� � � 6.3� Ymj �wj xzqynsl�nop�{j hytw�tk�ymj �htsxywzhyj i�
kj fyzwj �nx�ymj �stwrfq�inwj hynts�tk�ymj �lj sj wnh�xzwkfhj �fy�ymj �utnsy�tk�nsyj wxj hynts3�

\ mj s�K FI��� � � 6.�nx�f�lj sj wnh�hzw{j �ymj s1

{fwd8�hfs� gj ?�f�uwj {ntzxq~ �ij knsj i�qnsj 1�htuqfsfw�| nym�K F-qsfrj 6.3��Ymj �wj xzqynsl�} ~ ��httwinsfyj �nx�ymj �
nsyj wxj hynts�utnsy�tk�ymj �qnsj �| nym�ymj �hzw{j 3��Ymj �wj xzqynsl�nop�{j hytw�nx�ymj �hwtxx�uwtizhy�tk�ymj �
inwj hynts�{j hytw�tk�hzw{j �-xuj hnknj i�g~ �{fwd8.�fy�ymfy�utnsy�| nym�K FI��� � � RJO

��[ f�uwj {ntzxq~ �ij knsj i�qnsj 1�sty�htuqfsfw�| nym�K FI��� � � 6.3� Ymj �wj xzqynsl�} ~ ��httwinsfyj �nx�ymj �
rniutnsy�tk�ymj �sj fwj xy�utnsy�ts�ymj �hzw{j �yt�ymj �qnsj 3��Ymj �wj xzqynsl�nop�{j hytw�nx�ymj �hwtxx�uwtizhy�
tk�ymj �inwj hynts�{j hytw�tk�hzw{j �-xuj hnknj i�g~ �{fwd8.�fy�nyx�sj fwj xy�utnsy�yt�ymj �qnsj �| nym�K F-qsfrj 6.3�

� tw?�f�uwj {ntzxq~ �ij knsj i�uqfsj 1�| mnhm�nsyj wxj hyx�K F-qfgj q6.3��Ymj �wj xzqynsl�nop�{j hytw�tk�ymj �htsxywzhyj i�
kj fyzwj �nx�ymj �stwrfq�inwj hynts�tk�ymj �uqfsj 3
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\ mj s�J QQNUX�fsi�NS YT K �fwj �xuj hnknj i�ymj s?�

\ mj s�K FI��� � � 6.�nx�f�h~ qnsij w�tw�htsj �kj fyzwj �ymj s1�

{fwd8�hfs�gj ?�f�uwj {ntzxq~ �ij knsj i�uqfsj 3��Ymj �wj xzqynsl�nop�{j hytw�tk�ymj �htsxywzhyj i�kj fyzwj �nx�ij knsj i�| nym�ymj �
xfrj �{j hytw�inwj hynts�tk�ymj �uqfsj �kj fyzwj 3� \ mj s� K FI��� � � 6.�nx�f�uqfsj �wj izhngqj �kj fyzwj �ymj s1�

{fwd8�hfs�gj ?�f�uwj {ntzxq~ �ij knsj i�h~ qnsij w�tw�htsj �| mtxj �f} nx�nsyj wxj hyx�K FI��� � � 6.3��Ymj �wj xzqynsl�nop�{j hytw�tk�
ymj �htsxywzhyj i�kj fyzwj �nx�ij knsj i�| nym�ymj �xfrj �{j hytw�inwj hynts�tk�ymj �uqfsj �kj fyzwj 3�

Xnshj �j {j w~ �htsxywzhyj i�kj fyzwj �mfx�f�kj fyzwj �strnsfq�ij knsnynts@�ktw�j } fruqj 1�K -qsfrj 7.�xuj hnknj i�ns�ymj �uwtlwfr1�
ymj wj �xmtzqi�gj �st�frgnlznynj x�ns�ymj �htsxywzhynts3��\ mj s�rtwj �ymfs�tsj �wj xzqy�nx�utxxngqj �kwtr�f�ln{j s�
htsxywzhynts1�ymj �ij xnwj i�wj xzqy�nx�ymfy�| mnhm�rtxy�hqtxj q~ �flwj j x�| nym�ymj �kj fyzwj �ij knsnynts�strnsfq3�

\ mj s�H NW H QJ �fsi�YFS YT �fwj �xuj hnknj i�K FI��� � � 6.�nx�fs�fhyzfq�qnsj �tw�hnwhqj �fsi�{fwd8�nx�ymj �qfgj q�tk�f�
uwj {ntzxq~ �ij knsj i�strnsfq1�tw�fhyzfq�qnsj �tw�hnwhqj 1�htuqfsfw�| nym�K F-qsfrj 6.3��W j kj w�yt�-K nlzwj �cORW� � �
H tsxywzhyj i�hnwhqj .3�

Ymj �H T S XY�-�nsuzy�ktwrfy��;�.�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.20 CONST ( input format 7 )

g� �� ����[ H fzxj x�ymj �I R J �yt�htsxywzhy�f�lj trj ywnh�kj fyzwj 1�ln{j s�ymj �qfgj qx�tk�tymj w�kj fyzwj x�yt�zxj �ns�
ymj �htsxywzhynts3

Nsuzy� K twrfyx?

hfs� gj? dpotuP� � � � RM� � � � S

T zyuzy�K twrfyx?

hfs� gj? dpotuP� � � � RM� � � � S

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

djsdmfMgI��� � � RJMuboup
mjofMgI��� � � RJM� � � � T
qmbofMgI��� � � RJM� � � � T

{fwd7� hfs� gj?
�� [

gbI��� � � SJMuisvM� � � � U
gI��� � � TJMuisvMgb-qsfrj9.�

{fwd8� hfs� gj?
�� [
�� [

UJWUYT�
YFSYT�
UFWYT�

{fwd9� hfs� gj?
�� [

KF-qsfrj9.�
K-qsfrj: .�

HNWHQJ� xnlsnknj x�ymfy�f�rnsnrzr�infrj yj w�hnwhqj �nx�yt�gj �htsxy�� � �� � O

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�yt�gj �htsxywzhyj i3�

K-qsfrj8.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�yt�gj �zxj i�ns�ymj �htsxywzhynts3��S tyj �ymfy�ny�
sj j i�sty�gj �uwj {ntzxq~ �rj fxzwj i3

K-qsfrj: .� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�utnsy�wj izhngqj �kj fyzwj �yt�gj �zxj i�fx�ymj �ymwtzlm�utnsy3�

KF-qsfrj7.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i1�rj fxzwj i�tw�htsxywzhyj i�kj fyzwj �yt�gj �zxj i�ns�ymj �
� ��� ��� � ����O

KF-qsfrj9.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i1�rj fxzwj i�tw�htsxywzhyj i�utnsy�wj izhngqj �kj fyzwj �yt�gj �
zxj i�fx�ymj �ymwtzlm�utnsy3

QNSJ� xnlsnknj x�ymfy�f�qnsj �nx�yt�gj �htsxywzhyj i3

UFWYT� xnlsnknj x�ymfy�ymj �htsxywzhyj i�kj fyzwj �nx�yt�gj �ufwfqqj q�yt�ymj �ktqqt| nsl�kj fyzwj x3�

UJWUYT� xnlsnknj x�ymfy�ymj �htsxywzhyj i�kj fyzwj �nx�yt�gj �uj wuj sinhzqfw�yt�ymj �ktqqt| nsl�kj fyzwj x3�

UQFSJ� xnlsnknj x�ymfy�f�uqfsj �nx�yt�gj �htsxywzhyj i3

YFSYT� xnlsnknj x�ymfy�ymj �htsxywzhyj i�kj fyzwj �nx�yt�gj �yfslj sy�yt�ymj �ktqqt| nsl�kj fyzwj x3�

YMWZ� xnlsnknj x�ymfy�ymj �kj fyzwj �gj nsl�htsxywzhyj i�ufxxj x�ymwtzlm�ymj �ktqqt| nsl�utnsy3

\ mj s�H NW H QJ �fsi�YFS YT �fwj �xuj hnknj i?�

K F-qsfrj 9.� ��nx?�
K -qsfrj : .�

� � � ��tw?�

f�uwj {ntzxq~ �ij knsj i1�tw�fhyzfq�qnsj �tw�hnwhqj 1�ns�| mnhm�hfxj �ymj �htsxywzhyj i�hnwhqj �| nqq�qnj �ns�ymj �
uqfsj �ij knsj i�g~ �K FI��� � � 7.�tw�K I��� � � 8.�fsi�ymj �ymwtzlm�utnsy3��Styj �ymfy�K F-qsfrj 7.�tw�
K -qsfrj 8.�fsi�ymj �ymwtzlm�utnsy�rzxy�gj �htuqfsfw3��W j kj w�yt�-K nlzwj �G3ST�� �H tsxywzhyj i�
utnsy.3�

f�uwj {ntzxq~ �ij knsj i�uqfsj 1�ns�| mnhm�hfxj �ymj �ymwtzlm�utnsy�rzxy�sty�qnj �ns�ymj �uqfsj �tk�
gbI��� � � 7.�tw�K -qsfrj 8.3��Ymj �htsxywzhyj i�hnwhqj �| nqq�qnj �ns�f�uqfsj �uj wuj sinhzqfw�yt�ymj �uqfsj �
tk�K F-qsfrj 7.�tw�K I��� � � 8.�ymj �ymwtzlm�utnsy3��W j kj w�yt�-K nlzwj �cOSX�� � H tsxywzhyj i�hnwhqj .3�

\ mj s�QNS J �fsi�U J W UYT �fwj �xuj hnknj i1�K FI��� � � 7.�tw�K I��� � � 8.�nx�ymj ��� � � ��tk�f�uwj {ntzxq~ �ij knsj i�strnsfq�tw�
fhyzfq�qnsj �tw�uqfsj 3��W j kj w�yt�-K nlzwj �cOTQ�� � H tsxywzhyj i�qnsj .3�
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\ mj s�QNS J �fsi�YFS YT �fwj �xuj hnknj i1�K FI��� � � 7.�tw�K FI��� � � 6.�nx�ymj ��� � � ��tk�f�uwj {ntzxq~ �ij knsj i�strnsfq�tw�
fhyzfq�hnwhqj 1�fsi�ymj �ymwtzlm�utnsy�nx�ns�ymj �uqfsj �tk�ymj �hnwhqj �gzy�sty�| nymns�ymj �hnwhqj 3��W j kj w�yt�-K nlzwj �G3SU�� �
H tsxywzhyj i�hnwhqj .3�

\ mj s�QNS J �fsi�UFWYT �fwj �xuj hnknj i1�K FI��� � � 7.�tw�K F-qsfrj 6.�nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�strnsfq�
qnsj 1�fhyzfq�qnsj �tw�qnsj �wj izhngqj �kj fyzwj 3��W j kj w�yt�-K nlzwj �cOSX�� � H tsxywzhyj i�hnwhqj .�fsi�-Yfgqj Y�� � W j izhngqj �
�� � �� �� � .3�

\ mj s�UQFS J �fsi�U J W UYT �fwj �xuj hnknj i1�K FI��� � � 7.�tw�K FI��� � � 6.�nx�ymj ��� � � ��tk�f�uwj {ntzxq~ �ij knsj i�strnsfq�
qnsj 1�fhyzfq�qnsj �tw�qnsj �wj izhngqj �kj fyzwj 3��W j kj w�yt�-K nlzwj �cOTQ�� � H tsxywzhyj i�qnsj .�fsi�-Yfgqj Y�� �W j izhngqj �
�� � �� �� � .3�

\ mj s�UQFS J �fsi�YFS YT �fwj �xuj hnknj i1�K FI��� � � 7.�tw�K FI��� � � 6.�nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�strnsfq�
tw�fhyzfq�hnwhqj 1�ns�| mnhm�hfxj �ymj �htsxywzhyj i�uqfsj �| nqq�gj �uj wuj sinhzqfw�yt�ymj �uqfsj �tk�ymj �hnwhqj 3��Ymj �ymwtzlm�
utnsy�rzxy�sty�qnj �| nymns�ymj �h~ qnsiwnhfq�iwn{j �{tqzrj �uwtizhj i�g~ �f�uwtoj hynts�tk�ymj �hnwhqj �fqtsl�ymj �hnwhqj ,x�{j hytw3��
W j kj w�yt�-K nlzwj �G37: �� �H tsxywzhyj i�qnsj .3�

\ mj s�UQFS J �fsi�UFW YT �fwj �xuj hnknj i1�K FI��� � � 7.�tw�K FI��� � � 6.�nx�ymj ��� � � ��tk�f�uwj {ntzxq~ �ij knsj i�strnsfq�
tw�fhyzfq�uqfsj 3��W j kj w�yt�-K nlzwj �cOSY�� � H tsxywzhyj i�qnsj .3�

Xnshj �j {j w~ �htsxywzhyj i�kj fyzwj �mfx�f�kj fyzwj �strnsfq�ij knsnynts1�K -qsfrj 6.�xuj hnknj i�ns�ymj �uwtlwfr1�ymj wj �xmtzqi�
gj �st�frgnlznynj x�ns�ymj �htsxywzhynts3��\ mj s�rtwj �ymfs�tsj �wj xzqy�nx�utxxngqj �kwtr�f�ln{j s�htsxywzhynts1�ymj �
ij xnwj i�wj xzqy�nx�ymfy�| mnhm�rtxy�hqtxj q~ �flwj j x�| nym�ymj �kj fyzwj �strnsfq�ij knsnynts3�

Ymj �H T S XY�-�nsuzy�ktwrfy��<�.�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.21 CONST ( input format 8 )

g� �� ����[ H fzxj x�ymj �I R J �yt�htsxywzhy�f�lj trj ywnh�kj fyzwj 1�ln{j s�ymj �qfgj qx�tk�tymj w�kj fyzwj x�yt�zxj �ns�
ymj �htsxywzhynts3

Nsuzy� K twrfyx?

hfs� gj? dpotuP� � � � RMgI��� � � RJMpggtfuMgbI��� � � 7.� {fwd7

T zyuzy�K twrfyx?

hfs� gj? dpotuP� � � � RMgI��� � � RJMpggtfuMgbI��� � � 7.� {fwd7

\ mj wj ?�

{fwd6� hfs� gj?
�� [

QNSJ�
UQFSJ�

{fwd7� hfs� gj?
�� [
�� [

MgbI��� � � 7.� {fwd7
MgI��� � � 8.� {fwd7
itjx� sty� j}nxy

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�yt�gj �htsxywzhyj i3�

K-qsfrj8.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�kj fyzwj �yt�gj �zxj i�ktw�ymj �htsxywzhynts3�

KF-qsfrj7.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i1�rj fxzwj i�tw�htsxywzhyj i�kj fyzwj �yt�gj �zxj i�ktw�ymj �
� ��� ��� � ����O

QNSJ� xnlsnknj x�ymfy�f�qnsj �nx�yt�gj �htsxywzhyj i3

TKKXJY� xnlsnknj x�ymfy�ymj �htsxywzhyj i�kj fyzwj �nx�ktwrj i�g~ �ymj �tkkxj yx�tgyfnsj i�kwtr�ymj �kj fyzwj �
strnsfq�ij knsnyntsx3

UQFSJ� xnlsnknj x�ymfy�f�uqfsj �nx�yt�gj �htsxywzhyj i3

Note: The minimum number of point reducible features for line and plane constructs are 2 and 3 respectively.

Ymj �H T S XY�-�nsuzy�ktwrfy��=�.�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.22 CONST ( input format 9 )

g� �� ����[ H fzxj x�ymj �I R J �yt�htsxywzhy�f�xtky�lfzlj 1�fsi�fxxnls�yt�ny�f�qfgj q1�ln{j s�ymj ��� � � �x�tk�tymj w�
kj fyzwj x�yt�zxj �ns�ymj �htsxywzhynts3

Nsuzy� K twrfyx?

hfs� gj? dpotuPthbhfMtfI��� � � 6.� {fwd6

T zyuzy�K twrfyx?

hfs� gj? dpotuPthbhfMtfI��� � � 6.� {fwd6

\ mj wj ?�

{fwd6� hfs� gj? MgI��� � � 7.� {fwd7

{fwd7� hfs� gj?
�� [

{fwd6�
itjx� sty� j}nxy

K-qsfrj7.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�yt�gj �zxj i�ktw�ymj �htsxywzhynts3�

XJ-qsfrj6.� nx�fs�fqumfszrj wnh��� � � ��fxxnlsj i�yt�ymj �xtky�lfzlj 3��Ymnx�qfgj q�ymj s�nij synknj x�ymj �xtky�lfzlj �
yt�gj �htsxywzhyj i�htsyfnsnsl�ymj �kj fyzwj �strnsfqx�ktw�htrufwnxts�yt�ymj �kj fyzwj �fhyzfqx3�

XLFLJ� xnlsnknj x�f�lwtzu�tk�kj fyzwj �strnsfqx�yt�gj �j xyfgqnxmj i�fx�ymj �xtky�lfzlj 3�

Ymj �twij w�tk�ymj �kj fyzwj x�fx�ymj ~ �fuuj fw�ns�ymj �fgt{j �xyfyj rj sy�rzxy�htwwj xutsi�yt�ymj �htwwj hy�kj fyzwj �ns�ymj �
H T S XY4XUFWY�xyfyj rj sy3��Ymnx�| nqq�hfzxj �ymj �fuuwtuwnfyj �kj fyzwj x�yt�gj �htrufwj i�| nym�j fhm�tymj w3�

Ymj �H T S XY�-�nsuzy�ktwrfy��>�.�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�

ISO 22093:2011(E)

© ISO 2011 – All rights reserved150

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



6.23 CONST ( input format 10 )

g� �� ����[ H fzxj x�ymj �I R J �yt�htsxywzhy�f�xtky�ufwy1�fsi�fxxnls�yt�ny�f�qfgj q1�ln{j s�ymj ��� � � �x�tk�tymj w�
kj fyzwj x�yt�zxj �ns�ymj �htsxywzhynts3

Nsuzy�K twrfyx?�

hfs� gj? dpotuPtqbsuMtuI��� � � 6.� {fwd6

T zyuzy�K twrfyx?

hfs� gj? dpotuPtqbsuMtuI��� � � 6.� {fwd6

\ mj wj ?�

{fwd6� hfs� gj? MgbI��� � � 7.� {fwd7

{fwd7� hfs� gj?
�� [

{fwd6�
itjx� sty� j}nxy

KF-qsfrj7.� nx�ymj ��� � � ��tk�f�uwj {ntzxq~ �ij knsj iM�rj fxzwj i�tw�htsxywzhyj i�kj fyzwj �yt�gj �zxj i�ktw�ymj �
� ��� ��� � ����O

XUFWY� xnlsnknj x�f�lwtzu�tk�kj fyzwj x�yt�gj �htrufwj i�yt�f�xtky�lfzlj 3�

XY-qsfrj6.� nx�fs�fqumfszrj wnh��� � � ��fxxnlsj i�yt�ymj �xtky�ufwy3��Ymnx��� � � ��ymj s�nij synknj x�ymj �ufwy�yt�gj �
htsxywzhyj i�htsyfnsnsl�ymj �rj fxzwj i�kj fyzwj x�ktw�ymj �htrufwnxts�yt�ymj �xtky�lfzlj 3

Ymj �twij w�tk�ymj �kj fyzwj x�fx�ymj ~ �fuuj fw�ns�ymj �fgt{j �xyfyj rj sy�rzxy�htwwj xutsi�yt�ymj �htwwj hy�kj fyzwj �ns�ymj �
H T S XY4XLFL J �xyfyj rj syx3��Ymnx�| nqq�hfzxj �ymj �fuuwtuwnfyj �kj fyzwj x�yt�gj �htrufwj i�| nym�j fhm�tymj w3�

Ymj �H T S XY�-�nsuzy�ktwrfy��65�.�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.24 CONST ( input format 11 )

g� �� ����[ H fzxj x�ymj �I R J �yt�htsxywzhy�f�lj trj ywnh�kj fyzwj 1�ln{j s�ymj �qfgj qx�tk�tymj w�kj fyzwj x�yt�zxj �ns�
ymj �htsxywzhynts3

Nsuzy� K twrfyx?

hfs� gj? dpotuP� � � � RMgI��� � � RJMusMgbI��� � � 7.� {fwd7

T zyuzy�K twrfyx?

hfs� gj? dpotuP� � � � RMgI��� � � RJMusMgbI��� � � 7.� {fwd7

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

FWH�
HNWHQJ�
HTSJ�
HUFWQS�
H^QSIW�
JQQNUX�
LHZW[J�
LXZWK�
QNSJ�
UFYJWS�
UQFSJ�
UTNSY�
WHYSLQ�
XUMJWJ�
YTWZX�

{fwd7� hfs� gj?
�� [
�� [

1I-qsfrj8.�
1IF-qsfrj9.�
itjx� sty� j}nxy

FWH� xnlsnknj x�ymfy�f�hnwhzqfw�fwh�nx�yt�gj �htsxywzhyj i3

HNWHQJ� xnlsnknj x�ymfy�f�hnwhqj �nx�yt�gj �htsxywzhyj i3

HTSJ� xnlsnknj x�ymfy�f�htsj �nx�yt�gj �htsxywzhyj i3

HUFWQS� xnlsnknj x�ymfy�f�hj syj wj i�ufwfqqj q�qnsj �kj fyzwj �nx�yt�gj �htsxywzhyj i3

H^QSIW� xnlsnknj x�ymfy�f�h~ qnsij w�nx�yt�gj �htsxywzhyj i3�

I-qsfrj8.�
IF-qsfrj9.�

nx�ymj �qfgj q�ktw�| mnhm�strnsfq�ufwy�httwinsfyj �x~ xyj r1�I I��� � � 8.1�tw�fhyzfq�ufwy�httwinsfyj �
x~ xyj r1�I F-qsfrj 9.1�nx�zxj i�yt�uj wktwr�ymj �ywfsxktwrfynts3

JQQNUX� xnlsnknj x�ymfy�fs�j qqnuxj �nx�yt�gj �htsxywzhyj i3

LHZW[J� xnlsnknj x�ymfy�f�lj sj wnh�hzw{j �nx�yt�gj �htsxywzhyj i3�

LXZWK� xnlsnknj x�ymfy�f�lj sj wnh�xzwkfhj �nx�yt�gj �htsxywzhyj i3�

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�yt�gj �htsxywzhyj i3�

KF-qsfrj7.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i1�rj fxzwj i�tw�htsxywzhyj i�kj fyzwj �yt�gj �zxj i�ktw�ymj �
� ��� ��� � ����O

QNSJ� xnlsnknj x�ymfy�f�qnsj �nx�yt�gj �htsxywzhyj i3

UFYJWS� xnlsnknj x�ymfy�f�ufyyj ws�nx�yt�gj �htsxywzhyj i3

UQFSJ� xnlsnknj x�ymfy�f�uqfsj �nx�yt�gj �htsxywzhyj i3

UTNSY� xnlsnknj x�ymfy�f�utnsy�nx�yt�gj �htsxywzhyj i3�

WHYSLQ� xnlsnknj x�ymfy�f�wnlmy�wj hyfslzqfw�uwnxr�nx�yt�gj �htsxywzhyj i3

XUMJWJ� xnlsnknj x�ymfy�f�xumj wj �nx�yt�gj �htsxywzhyj i3��W j kj w�yt�-K nlzwj �cOX�� � H tsxywzhyj i�xumj wj .3�

YTWZX� xnlsnknj x�ymfy�f�ytwzx�nx�yt�gj �htsxywzhyj i3
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YW� xnlsnknj x�ymfy�ymj �htsxywzhyj i�kj fyzwj �nx�f�htu~ �tk�qnpj �hmfwfhyj wnxynh�ifyf�tk�ymj �uwj {ntzxq~ �
rj fxzwj i�tw�htsxywzhyj i�kj fyzwj � j } hj uynsl�ymfy�ymj �uwj {ntzxq~ �rj fxzwj i�tw�htsxywzhyj i�
kj fyzwj �nx�ywfsxktwrj i�yt�ymj �xuj hnknj i�httwinsfyj �x~ xyj r�tw�yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r�
| mj s�st�httwinsfyj �x~ xyj r�mfx�gj j s�xuj hnknj i3��Ymj �xtzwhj �kj fyzwj �y~ uj �itj x�sty�
sj hj xxfwnq~ �sj j i�yt�gj �ymj �xfrj �fx�ymj �yfwlj y�kj fyzwj �y~ uj 3�

Ymj �H T S XY�-�nsuzy�ktwrfy��66�.�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.25 CONST ( input format 12 )

g� �� ����[ H fzxj x�ymj �I R J �yt�htsxywzhy�f�lj trj ywnh�kj fyzwj 1�ln{j s�ymj �qfgj q�tk�f�htsj �kj fyzwj �yt�zxj �ns�
ymj �htsxywzhynts3

Nsuzy� K twrfyx?

hfs� gj? dpotuPdjsdmfMgI��� � � RJMdpofM� � � � RMgb-qsfrj7.�

T zyuzy�K twrfyx?

hfs� gj? dpotuPdjsdmfMgI��� � � RJMdpofM� � � � RMgb-qsfrj7.�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

ejbnM� � � � � � � �
ejtuM� � � � � �� �

HNWHQJ� xnlsnknj x�ymfy�f�hnwhqj �nx�yt�gj �htsxywzhyj i3

INFR� xnlsnknj x�ymfy�ymj �hnwhqj �| nqq�gj �htsxywzhyj i�ts�ymj �fhyzfq�htsj �| mj wj �ymj �htsj �mfx�f�infrj yj w�
tk�ymj �{fqzj �xuj hnknj i�g~ �,infrj yj w,3

� � � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �infrj yj w�tk�ymj �hnwhqj �ymfy�| nqq�gj �htsxywzhyj i3�

INXY� xnlsnknj x�ymfy�ymj �hnwhqj �| nqq�gj �htsxywzhyj i�fy�f�xuj hnknj i�inxyfshj �kwtr�ymj �fhyzfq�htsj �{j wyj } �
� ���l�ymj �fhyzfq�htsj �f} nx3

� � � � � �� � nx�f�stsN�j wt�wj fq�szrgj w�wj uwj xj synsl�ymj �inxyfshj �kwtr�ymj �fhyzfq�htsj �{j wyj } �fqtsl�ymj �
fhyzfq�htsj �f} nx�fy�| mnhm�qthfynts�ymj �hnwhqj �| nqq�gj �htsxywzhyj i3��F�sj lfyn{j �inxyfshj �
nsinhfyj x�f�inxyfshj �ns�ymj �tuutxnyj �inwj hynts�tk�ymj �fhyzfq�htsj �f} nx3

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�strnsfq�hnwhqj �kj fyzwj �yt�gj �htsxywzhyj i3�

KF-qsfrj7.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i1�rj fxzwj i�tw�htsxywzhyj i�htsj �kj fyzwj �yt�gj �zxj i�ktw�
ymj �htsxywzhynts3

Ymj �H T S XY�-�nsuzy�ktwrfy��67�.�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.26 CONST ( input format 13 )

g� �� ����[ H fzxj x�ymj �I R J �yt�htsxywzhy�f�lj trj ywnh�kj fyzwj 1�ln{j s�ymj �qfgj q�tk�f�kj fyzwj �ij knsj i�ns�f�
uwj {ntzx�K J FY4L J T R �xyfyj rj sy3

Nsuzy� K twrfyx?

hfs� gj? dpotuPhfpnMgI��� � � RJMofbsquMgb-qsfrj7.�

T zyuzy�K twrfyx?

hfs� gj? dpotuPhfpnMgI��� � � RJMofbsquMgb-qsfrj7.�

\ mj wj ?�

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�yt�gj �htsxywzhyj i1�ij knsj i�ns�f�uwj {ntzx�
K J FY4L J T R �xyfyj rj sy3

KF-qsfrj7.� nx�ymj �qfgj q�tk�� � uwj {ntzxq~ �ij knsj i1�rj fxzwj i�tw�htsxywzhyj i�utnsyNwj izhngqj �kj fyzwj �yt�gj �
zxj i�ktw�ymj �htsxywzhynts3

LJTR� xnlsnknj x�ymfy�f�lj trj yw~ �kj fyzwj �nx�yt�gj �htsxywzhyj i3�

SJFWUY� xnlsnknj x�ymfy�ymj �kj fyzwj �yt�gj �htsxywzhyj i�nx�ymj �utnsy�htsyfnsj i�| nymns�ymj �lj trj yw~ �tk�
K -qsfrj .�| mnhm�nx�sj fwj xy�yt�ymj �uwj {ntzxq~ �rj fxzwj i�tw�htsxywzhyj i�K F-qsfrj 7.�utnsy3

Ymj �H T S XY�-�nsuzy�ktwrfy��68�.�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3
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6.27 CONST ( input format 14 )

g� �� ����[ H fzxj x�ymj �I R J �yt�htsxywzhy�f�ufwj sy�kj fyzwj �-htrutzsi1�ufyyj ws.�kwtr�fhyzfqx�tk�ymtxj �
kj fyzwj x�xuj hnknj i�ns�ymj �ufwj sy�kj fyzwj ,x�strnsfq�ij knsnynts3

Nsuzy� K twrfyx?

hfs� gj? dpotuP� � � � R

T zyuzy�K twrfyx?

hfs� gj? dpotuP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [

dpnqpvoeMgI��� � � RJMcvjme
qbufsoMK-qsfrj6.1GZNQI�

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�htrutzsi�tw�ufyyj ws�kj fyzwj �strnsfq�yt�gj �htsxywzhyj i3

GZNQI� xnlsnknj x�ymfy�ymj �yfwlj y�ufwj sy�kj fyzwj �-htrutzsi1�ufyyj ws.�| nqq�gj �htsxywzhyj i�kwtr�fhyzfqx�tk�
ymtxj �kj fyzwj x�xuj hnknj i�ns�ymj �ufwj sy�kj fyzwj ,x�strnsfq�ij knsnynts3�

dpnqpvoe xnlsnknj x�ymfy�f�htrutzsi�kj fyzwj ��x�yt�gj �htsxywzhyj i3

UFYJWS� xnlsnknj x�ymfy�f�ufyyj ws�kj fyzwj �nx�yt�gj �htsxywzhyj i3�

Fqq�tk�ymj �kj fyzwj x�ns�ymj �ufwj sy�kj fyzwj ,x�strnsfq�ij knsnynts�rzxy�mf{j �gj j s�uwj {ntzxq~ �rj fxzwj i�tw�htsxywzhyj i3�

K tw�ufyyj ws�kj fyzwj x1�tsq~ �kj fyzwj N��Nxn�j �kj fyzwj x�ymfy�mf{j �fuuwtuwnfyj �inwj hynts�{j hytwx�-ktw�j } fruqj �f�gtqy�mtqj �
� ��� �� J hfs�gj �zxj i�ktw�ymj �htsxywzhynts3

Ymj �H T S XY�-�nsuzy�ktwrfy��69�.�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.28 CONST ( input format 15 )

g� �� ����[ H tsxywzhyx�f�kj fyzwj �tzy�tk�ifyf�htqqj hyj i�g~ �xj {j wfq�rj fxzwj rj syx3�

Nsuzy� K twrfyx?

hfs� gj? dpotuP� � � � RMgbI��� � � 6.� {fwd7

T zyuzy�K twrfyx?

hfs� gj? dpotuP� � � � RMgbI��� � � 6.� {fwd7

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [

qpjouMgI��� � � JMsfusjfwfM� � � � � � � � � � � � �
djsdmfMgI��� � � JMsfusjfwfM� � � � � � � � � � � � � M� � � � �
dqbsmoMgI��� � � JMsfusjfwfM� � � � � � � � � � � � � M� � � � �
dzmoesMgI��� � � JMsfusjfwfM� � � � � � � � � � � � �
fehfquMgI��� � � JMsfusjfwfM� � � � � �� � M� � � � � � � � � � � � M� � � � � M� � � � � � � � � � nzx�
tqifsfMgI��� � � .1WJYWNJ[J1xjfwhmdwfinzx� {fwd8

{fwd7� hfs� gj?
�� [

MgbI��� � � 7.� {fwd7
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [

1n1o1p�
itjx� sty� j}nxy

HNWHQJ� xnlsnknj x�ymfy�f�hnwhqj �nx�yt�gj �wj ywnj {j i�kwtr�xhfssj i�ifyf3��W j kj w�yt�-K nlzwj �cOTU�� �
H tsxywzhynts1� H T S XY4H NW H QJ 1� �W J YW NJ [ J .3�

HUFWQS� xnlsnknj x�ymfy�f�hj syj wj i�ufwfqqj q�qnsj �kj fyzwj �nx�yt�gj �wj ywnj {j i�kwtr�xhfssj i�ifyf3��W j kj w�yt�
IK nlzwj �cOTV�� � H tsxywzhynts1� H T S XY4H UFW QS1� �W J YW NJ [ J .3�

H^QSIW� xnlsnknj x�ymfy�f�h~ qnsij w�nx�yt�gj �wj ywnj {j i�kwtr�xhfssj i�ifyf3�

ijuym� nx�f�sts2sj lfyn{j �wj fq�szrgj w�ymfy�ij knsj x�f�rj fxzwnsl�ij uym3�

� � � � � �� � nx�f�sts2sj lfyn{j �wj fq�szrgj w�ymfy�nx�ymj �inxyfshj �kwtr�ymj �xzwkfhj x�j ilj �| mj wj �
rj fxzwj rj syx�yt�fiozxy�twnj syfynts�fsi�qthfynts�fwj �yfpj s3

JILJUY� xnlsnknj x�ymfy�fs�j ilj �utnsy�nx�yt�gj �wj ywnj {j i�kwtr�xhfssj i�ifyf3��W j kj w�yt�-K nlzwj �G3TW�� �
H tsxywzhynts1�H T S XY4J I L J UY1� �W J YW NJ [ J .3�

K-qsfrj.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�kj fyzwj �yt�gj �wj ywnj {j i�kwtr�ymj �xhfssj i�ifyf3

KF-qsfrj6.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �rj fxzwj i�kj fyzwj �htsyfnsnsl�ymj �xhfssj i�ifyf3�

KF-qsfrj7.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �rj fxzwj i�kj fyzwj �htsyfnsnsl�ymj �xhfssj i�ifyf3�

n1o1p� nx�f�zsny�{j hytw�ij xhwngnsl�ymj �xumj wj ,x�f} nx3

� � � � � � � � � � � � nx�f�sts2sj lfyn{j �wj fq�szrgj w�ymfy�nx�f�wfinzx�fwtzsi�ymj �j ilj �utnsyx�wj kj wj shj �zxj i�yt�
fiozxy�qthfynts�fsi�twnj syfynts3

UTNSY� xnlsnknj x�ymfy�f�utnsy�nx�yt�gj �wj ywnj {j i�kwtr�xhfssj i�ifyf3�

sfusjfwf xnlsnknj x�ymfy�ifyf�yt�gj �zxj i�ktw�ymj �htsxywzhynts�| nqq�gj �wj ywnj {j i�kwtr�uwj {ntzxq~ �xhfssj i�
ifyf3�

� � � � � � � � � � � � � nx�f�sts2sj lfyn{j ��wj fq�szrgj w�ymfy�nx�fs�fwj f�fwtzsi�ymj �strnsfq�kj fyzwj 1�| mj wj �ymj �fhyzfq�
kj fyzwj �hfs�gj �j } uj hyj i3

XUMJWJ� xnlsnknj x�ymfy�f�xumj wj �nx�yt�gj �wj ywnj {j i�kwtr�xhfssj i�ifyf3�

Ymj �{fqzj x�ktw�xj fwhmdwfinzx�fsi�ij uym�hfs�gj ��j wt3�Nk�f�xj fwhmdwfinzx�tk��j wt�nx�zxj i1�ymj �htruqj yj �xhfssj i�
ifyf�| nqq�gj �zxj i3

Ymj �xj fwhmdwfinzx�nx�ymj �wfinzx�tk�f�h~ qnsij w3��Fqq�xhfssj i�utnsyx�| nymns�ymnx�h~ qnsij w�fwj �zxj i�ktw�ymj �wj ywnj {fq�tk�
ymj �kj fyzwj 3� Ymj �h~ qnsij wHx�f} nx�nx�ij knsj i�g~ �ymj �kj fyzwj Hx�inwj hynts1�ymj �h~ qnsij wHx�f} nx�ufxxj x�ymwtzlm�ymj �
�� � �� �� Hx�hj syj wutnsy3

Ymj �H T S XY�-�nsuzy�ktwrfy��6: �.�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.29 CRGDEF

K zshynts?� I j knsj x�fs�nsij uj sij sy�xj sxtw�hfww~ nsl�hfwwnflj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? dsI��� � � J^dshefg� {fwd6�

T zyuzy�K twrfyx?

hfs� gj? dsI��� � � J^dshefg� {fwd6�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

P� � M� � M� � M� � M� � M� � M� � M� � M� � M� � M� � M� � M� � M� � M� � M� � 1fo1fp�
itjx� sty� j}nxy

� � M� � M� � nx�ymj �zsny�inwj hynts�{j hytw�ij xhwngnsl�ymj �f} nx�tk�rtynts�tk�ymj �hfwwnflj ,x�wfr3��Ymj �wfr�nx�ymj �
rt{nsl�htrutsj sy�tk�ymj �hfwwnflj �ymfy�hfwwnj x�ymj �xj sxtw3�

� � M� � M� � nx�ymj �xj sxtw,x�qnsj fw�rj fxzwj rj sy�wj xuj hyn{j q~ �ns�} 1~ 1�1�wj qfyn{j �yt�nyx�wj xuj hyn{j �x} 1x~ 1x��
� �� ������ O

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �hfwwnflj 3�

� � M� � M� � fwj �ymj �xrfqqj xy�} 1~ 1��httwinsfyj x�kwtr�ymj �I R J ,x��j wt1�yt�ymj �hfwwnflj ,x��j wt�wj kj wj shj 3��
W j kj w�yt�kzwymj w�stwrfyn{j �yj } y�gj qt| 3

}n1}o1}p� nx�ymj �zsny�{j hytw�ktw�ymj �hfwwnflj ,x�} �f} nx�ns�ymj �inwj hynts�tk�ywf{j q�kwtr�ymj �x} �utxnynts3�

� � M� � M� � nx�ymj �zsny�{j hytw�ktw�ymj �hfwwnflj ,x�~ �f} nx�ns�ymj �inwj hynts�tk�ywf{j q�kwtr�ymj �x~ �utxnynts3�

� � M� � M� � nx�ymj �zsny�{j hytw�ktw�ymj �hfwwnflj ,x���f} nx�ns�ymj �inwj hynts�tk�ywf{j q�kwtr�ymj �x��utxnynts3�

Ymj �I R J ��j wt�utxnynts�nx�ymj �twnlns�tk�ymj �rfhmnsj �httwinsfyj �x~ xyj r3��Ymj �x} 1x~ 1x��fwj �ymj �rfhmnsj �httwinsfyj x�
kwtr�ymj ��j wt�utxnynts�yt�ymj �j } ywj rj �rnsnrzr�utxnynts�tk�ymj �hfwwnflj 1�tw�yt�nyx��j wt�wj kj wj shj �fx�nij synknj i�ns�ymj �
hmfwfhyj wn�fynts�knqj 3��Fqq�zsny�{j hytwx�fwj �wj qfyn{j �yt�ymj �rfhmnsj �httwinsfyj �x~ xyj r3��Ymj �| twp��tsj �tw�
rj fxzwj rj sy�{tqzrj �tk�ymj �hfwwnflj �nx�ij yj wrnsj i�g~ �ymj �infltsfq�htwsj wx1�ymfy�nx1�x} 1x~ 1x��fsi�i} 1i~ 1i�3�

Ymj �H W L I J K �xyfyj rj sy�nx�wj vznwj i�ktw�x~ xyj rx�| mj wj �rtwj �ymfs�tsj �hfwwnflj �j } nxyx1�fsi�tuyntsfq�ktw�x~ xyj rx�
| nym�f�xnslqj �hfwwnflj 3��Ny�hfs�fqxt�gj �zxj i�yt�xuj hnk~ �ymj �I R J ,x�wfr�{j hytw�| mj s�wj vznwj i�yt�fhhtrrtifyj �
xuj hnfq�fuuqnhfyntsx�tw�utxy�uwthj xxnsl�tk�ymj �I R NX�uwtlwfr3��W j kj w�yt�-K nlzwj �G39: �� �F�izfq�x~ xyj r�nqqzxywfynts.�
ktw�fs�nqqzxywfynts�tk�f�izfq�x~ xyj r3

Ymj �H W L I J K �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.30 CRMODE

g� �� ����[ X j qj hynts�tk�ymj �rtij �ns�| mnhm�I R NX �xyfyj rj syx�fwj �j } j hzyj i3

Nsuzy� K twrfyx?

hfs� gj? dsnpefP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

XJVSYQ�
XNRZQ�
X^SH�

XJVSYQ� xnlsnknj x�ymfy�ymj �ktqqt| nsl�ufwy�uwtlwfr�xyfyj rj syx�-fsi�htsxj vzj sy�I R J �tuj wfyntsx.�fwj �
j } j hzyj i�xywnhyq~ �ns�fhhtwifshj �| nym�ymj �ufwy�uwtlwfr�xj vzj shj 1�| nymtzy�xnrzqyfsj tzx�
j } j hzynts�g~ �inkkj wj sy�hfwwnflj x1�zsynq�f� H W R T I J 4XNR ZQ�tw� H W R T I J 4X^S H �xyfyj rj sy�nx�
ktzsi3�

XNRZQ� xnlsnknj x�ymfy�ymj �ufwfqqj q�gzy�nsij uj sij sy�j } j hzynts�tk�ymj �inkkj wj sy�hfwwnflj x�fsi�ymj �wj qfyj i�
ufwy�uwtlwfr�nsyj wuwj yj wx�rf~ �gj �wj xzrj i1�xyfwynsl�kwtr�ymj �j si�tk�ymj �hzwwj sy�'htrrts'�
� � � ����O

X^SH� xnlsnknj x�ymfy�ymj �rt{j rj sy�tk�ymj �hfwwnflj x�izwnsl�rj fxzwj rj sy�xyfyj rj sy�j } j hzynts�nx�yt�
gj �x~ shmwtsn�j i1�xt�ymfy�ymj �xj sxtw�ts�j fhm�hfwwnflj �ufxxj x�ymwtzlm�nyx�wj xuj hyn{j �} 1~ 1��
httwinsfyj �fy�ymj �xfrj �ynrj 3

Ymj �H W R T I J �ns�j kkj hy�nx�{fqni�ktw�fqq�I R NX�xyfyj rj syx�ktqqt| nsl�ny�zsynq�ny�nx�wj ij knsj i3��H W R T I J �rzxy�gj �ij knsj i�
| nymns�f�H W XQH Y4FQQ�xj hynts3

Note 1: The CRMODE statement defines whether the part program (or part of it) will be executed with the
carriages operating in the programmed sequence or simultaneously.

Note 2: The CRMODE/SEQNTL statement is useful for first time testing of part program execution, or as an
alternative to collision zone programming for intricate paths between two carriages.

Note 3: The CRMODE/SYNC statement provides a mechanism which allows DMEs to perform synchronized
movement of carriages during measurement cycles.

Note 4: When operating in MODE/MAN, a CRMODE/SYNC statement will be executed as a CRMODE/SIMUL
statement.
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6.31 CROSCL

g� �� ����[ Zxj i�yt�j sfgqj �tw�inxfgqj �xj sxtw�rtynts�yt�ymj �sj lfyn{j �-kfw.�xnij �tk�ymj �wtyfw~ �f} nx�hj syj wqnsj �
tk�f�I R J �| nym�y| t�qnsj fw�fsi�tsj �wtyfw~ �f} nx3

Nsuzy� K twrfyx?

hfs� gj? dsptdmP� � � � R

T zyuzy�K twrfyx?

hfs� gj? dsptdmP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [

TS�
TKK�

TKK� xnlsnknj x�ymfy�ymj �rj fxzwj rj sy�xj sxtw�nx�utxnyntsj i�ts�ymj �utxnyn{j �-sj fw.�xnij �tk�ymj �wtyfw~ �
f} nx�hj syj wqnsj 3

TS� xnlsnknj x�ymfy�ymj �rj fxzwj rj sy�xj sxtw�nx�utxnyntsj i�ts�ymj �sj lfyn{j �-kfw.�xnij �tk�ymj �wtyfw~ �
f} nx�hj syj wqnsj 3

Ymj �xuj hnknj i�H W T X H Q�nx�rtifq�fsi�wj rfnsx�ns�j kkj hy�zsynq�ny�nx�hmfslj i�g~ �fstymj w�H W T X H Q�xyfyj rj sy3�

Ymj �H W T X H Q�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3

Note: When GOTO/x,y,z or when PTMEAS/x,y,z,0,0,1 are specified in a part program which is then run on a
2 linear and 1 rotary axis machine, there are two possible conversion results. CROSCL is used to
select the desired possibility. Example: GOTO/0,10,20 can be converted to 10,20 with a rotation of 0
degrees or –10,20 with a rotation of 180 degrees. The latter case is selected by having CROSCL/ON in
effect.
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6.32 CRSLCT

g� �� ����[ I j knsj x�ymj �hfwwnflj �fxxthnfyj i�yt�ymj �xzgxj vzj sy�ufwy�uwtlwfr�htij 3�

Nsuzy� K twrfyx?

hfs� gj? dstmduP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

HW-qsfrj6.�
FQQ�

FQQ� xnlsnknj x�ymfy�ymj �ktqqt| nsl�xyfyj rj syx�rzxy�gj � j } j hzyj i�x~ shmwtstzxq~ �| nym�wj xuj hy�yt�fqq�
hfwwnflj �uwthj xxj x3

HW-qsfrj6.� nx�ymj �qfgj q�tk�f�hfwwnflj 1�fsi�ymj �ktqqt| nsl�xyfyj rj syx�rzxy�gj �j } j hzyj i�g~ �ymj �uwthj xx�
fxxthnfyj i�yt�ymj �hfwwnflj �ij knsj i�g~ �H W -qsfrj .3�

Ymj � H W XQH Y4FQQ�xyfyj rj sy�nij synknj x�f�xj hynts�tk�ymj �I R NX�uwtlwfr�ymfy�nx�htrrts�yt�ymj �hfwwnflj x3

Ymj � H W XQH Y4FQQ�xyfyj rj sy�xzxuj six�j } j hzynts�zsynq�fqq�uwntw�hfwwnflj �uwthj xxj x�fwj �htruqj yj 3�

Ymnx�x~ shmwtsn�fynts�fqqt| x�ymj �xmfwnsl�tk�fs~ �{fwnfgqj �ifyf�gj qtslnsl�yt�inkkj wj sy�hfwwnflj �uwthj xxj x�fsi�yt�
uwtizhj �htrrts�ifyf�zxfgqj �kwtr�fs~ �hfwwnflj �uwthj xx3

Fy�ymj �j si�tk�f�htrrts�xj hynts1�fqq�hfwwnflj �uwthj xxj x�fwj �wj xzrj i�yt�htsynszj �ymj �wj qj {fsy�ufwy�uwtlwfr�xj hynts�
� � � � � ����O

[ fwnfgqj �ifyf�-rj fxzwj i�utnsyx1�rj fxzwj i�j qj rj syx1�httwinsfyj �wj kj wj shj �x~ xyj rx1�fs~ �{fwnfgqj �tw�fwwf~ 133.1�
hfssty�gj �xmfwj i�gj y| j j s�inkkj wj sy�hfwwnflj �uwthj xxj x�j } j hzynsl�xnrzqyfsj tzxq~ �| nymtzy�ymj �wnxp�tk�yj rutwfq�ifyf�
nshtsxnxyj sh~ 3��Fs~ �hfwwnflj �uwthj xx�nx�kwj j �yt�fhhj xx�ifyf�gj qtslnsl�yt�nyxj qk�fsi�yt�zxj �htrrts�tw�htsxyfsy�
ifyf3�

Fs~ �ifyf�ij hqfwj i�tw�hwj fyj i�ts�f�hfwwnflj �xj hynts�rf~ �gj �htsxnij wj i�g~ �ymj �I R J �fx�gj qtslnsl�yt�ymj �hfwwnflj �
nyxj qk3��I fyf�ij hqfwj i�tw�hwj fyj i�ts�f�htrrts�xj hynts�rf~ �gj �htsxnij wj i�htrrts1�fsi�xt�wj fifgqj �kwtr�fs~ �
� � ���� � � O

Note 1: Each new carriage selection by means of the CRSLCT statement signifies that the previous carriage
section is terminated. The CRSLCT statement is valid for any declaration or execution statement and
does not only apply to positioning and measurement movements.

Note 2: Through the CRSLCT statement, any carriage process can easily recognize and execute relevant
sections until a common synchronized section is found.
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6.33 CUTCOM

g� �� ����[ I j knsj x�f�htruj sxfynts�tw�uwthj xx�fiozxyrj sy�ktw�f�rfszkfhyzwnsl�ij {nhj 1�fsi��xxnlsx�f�
qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? ddI��� � � J^dvudpnPneI��� � � RJM� � � � R

T zyuzy�K twrfyx?

hfs� gj? HH-qsfrj.B� RI-qsfrjRJM� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

bekvtuMumI��� � � SJM� � � � SM� � � � TM� � �
qbsbnM� M� M� Mn1o1p�
nbusjyM� � M� � M� � M� � M� � M� � M� � M� � M� � M� � M� � M� �
vtfsegMH� � � � H

{fwd7� hfs� gj?
�� [

QJKY�
sjhiu

{fwd8� hfs� gj?
�� [
�� [

]^UQFS�
^_UQFS�
{yqmbo

n1o1p� �� �ymj �{j hytw�ktw�ymj �ufwfrj yj w�fiozxyrj sy3

FIOZXY� xnlsnknj x�ymfy�f�hzyyj w�htruj sxfynts�fiozxyrj sy�ktw�f�xuj hnknh�yttq�nx�yt�ktqqt| 3�

fry� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �{fqzj �ktw�ymj �frtzsy�tk�fiozxyrj sy3�

� � M� � M� � fwj �ymj �ij qyf�httwinsfyj x�ktw�ymj �rfywn} �fiozxyrj sy3

� � M� � M� � fwj �ymj �n�{j hytwx�ktw�ymj �} 1~ 1��fiozxyrj sy3

� � M� � M� � fwj �ymj �o�{j hytwx�ktw�ymj �} 1~ 1��fiozxyrj sy3

� � M� � M� � fwj �ymj �p�{j hytwx�ktw�ymj �} 1~ 1��fiozxyrj sy3

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �htruj sxfynts�tw�uwthj xx�fiozxyrj sy3�

QJKY� xnlsnknj x�ymfy�hzyyj w�htruj sxfynts�nx�inwj hyj i�ns�ymj �qj ky�inwj hynts3�

RFYWN]� xnlsnknj x�ymfy�ymj �htruj sxfynts�yt�ktqqt| �nx�ns�rfywn} �ktwr3

RI-qsfrj6.� nx�ymj �qfgj q�tk�ymj �rfszkfhyzwnsl�ij {nhj �yt�gj �fiozxyj i3

UFWFR� xnlsnknj x�ymfy�ymj �htruj sxfynts�yt�ktqqt| �nx�ns�ufwfrj yj w�ktwr3�

WNLMY� xnlsnknj x�ymfy�hzyyj w�htruj sxfynts�nx�inwj hyj i�ns�ymj �wnlmy�inwj hynts3�

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �htruj sxfynts�tw�uwthj xx�
fiozxyrj sy3��Ymnx�ufwfrj yj w�nx�ufwynhzqfwq~ �zxj kzq�ktw�fuuqnhfyntsx�ns�ymj � j qj hywtsnhx�nsizxyw~ 3�

YQ-qsfrj7.� nx�ymj �qfgj q�tk�ymj �yttq�yt�gj �htruj sxfyj i3

ZXJWIK� xnlsnknj x�ymfy�ymj �htruj sxfynts�yt�ktqqt| �nx�zxj w�ij knsj i3

}1~1�� fwj �ymj �httwinsfyj x�ktw�ymj �ufwfrj yj w�fiozxyrj sy3�

]^UQFS� xnlsnknj x�ymj �]^UQFS �twnj syfynts3

^_UQFS� xnlsnknj x�ymj �^_UQFS �twnj syfynts3

_]UQFS� xnlsnknj x�ymj �_]UQFS �twnj syfynts3

Ymj �H Z YH T R �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T Z YUZ Y�xyfyj rj sy1�xuj hnk~ nsl�f�
uwj {ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj � H Z YH T R �ij knsnynts3�

Note: This statement is associated with the MFGDEV and TOOLDF statements for applications to adjust the
manufacturing process based on inspection results.
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6.34 CZONE

g� �� ����[ Nij synknj x�f�utyj synfq�htqqnxnts�ufym�gj y| j j s�inkkj wj sy�hfwwnflj x1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? d{I��� � � J^d{pof

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �htqqnxnts�ufym3�

Ny�nx�sty�sj hj xxfw~ �yt�xzxuj si�rt{j rj sy�tk�f�hfwwnflj �ns�ymj �t{j wqfu��tsj �zsqj xx�ymj �ufym�tk�ymj �xj htsi�hfwwnflj �
hwtxxj x�ymj �ufym�tk�ymj �knwxy3

Nk�tsj �hfwwnflj �mfx�j } j hzyj i�f�H _XQH Y4H _I�sfrj .1T S �xyfyj rj sy�fsi�ymj �tymj w�hfwwnflj �j shtzsyj wx�ymj �xfrj 1�
ymj �xj htsi�hfwwnflj ,x�rt{j rj sy�nx�fqqt| j i�yt�gj �xzxuj sij i�zsynq�ymj �knwxy�hfwwnflj �j shtzsyj wx�ymj �
d{tmduPd{-qsfrj .1T K K �xyfyj rj sy3��R t{j rj sy�tk�ymj �xj htsi�hfwwnflj �hfs�ymj s�gj �fqqt| j i�yt�wj xzrj 3�

Note 1: In some multiple carriage DME configurations, there could be some overlap of measuring volume. This
possibility is also apparent when sensor configurations are considered.

Note 2: The CZONE statement allows the user to define the critical paths of the carriages when the paths
intersect.

Note 3: Refer to example reference A.9.

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 163

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



6.35 CZSLCT

g� �� ����[ I j qnrnyx�f�utxxngqj �htqqnxnts�ufym�gj y| j j s�inkkj wj sy�hfwwnflj x3�

Nsuzy� K twrfyx?

hfs� gj? d{tmduPd{I��� � � RJM� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

TS�
TKK�

H_-qsfrj6.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�htqqnxnts�ufym3

TKK� xnlsnknj x�ymfy�ymj �htqqnxnts��tsj �nx�wj qj fxj i3�

TS� xnlsnknj x�ymfy�ymj �ktqqt| nsl�rt{j rj syx�fxxthnfyj i�| nym�ymj �hfwwnflj �mf{j �f�htqqnxnts�mf�fwi�
utyj synfq1�nk�rt{j rj syx�tk�f�xj htsi�hfwwnflj �-| nym�ymj �xfrj �htqqnxnts��tsj �qfgj q.�fwj �fqqt| j i�
yt�thhzw3

F�htqqnxnts��tsj �rzxy�gj lns�fsi�j si�nsxnij �f�hfwwnflj �ufwy�uwtlwfr�xj hynts3�

Ymj �ktqqt| nsl�j } fruqj �xj vzj shj �rzxy�gj �htsxnij wj i�fx�fs�j wwtw1�gj hfzxj �ymj � H W XQH Y4H W-qsfrj .�xyfyj rj sy�
thhzwx�gj y| j j s�ymj �H _XQH Y4H _I��� � � 6.1T S �fsi� H _XQH Y4H _I��� � � 6.1T K K �xyfyj rj syx?

j}jhzyfgqj� xyfyjrjsyx

d{tmduPd{-qsfrj6.1TS�
KJFY4UQFSJ1HFWY173: 555173: 5551535555153555515355551635555�
nfbtPqmbofMgIebuvn� bJMT
UYRJFX4HFWY1: 3555515355551535555153555515355551635555�
UYRJFX4HFWY15355551: 355551535555153555515355551635555�
UYRJFX4HFWY1: 355551: 355551535555153555515355551635555�
JSIRJX�
ebuIbJ^ebuefgPgbIebuvn� bJ
dstmduPds-qsfrj.�
gIebuvn� cJ^gfbuPdjsdmfMjoofsMdbsuMSOQQQQMSOQQQQMQOQQQQE
MQOQQQQMQOQQQQMROQQQQMQOWUWY
nfbtPdjsdmfMgIebuvn� cJMU
UYRJFX4HFWY163555517355551535555153555515355551635555�
UYRJFX4HFWY173555518355551535555153555515355551635555�
UYRJFX4HFWY183555517355551535555153555515355551635555�
UYRJFX4HFWY173555516355551535555153555515355551635555�
JSIRJX�
d{tmduPd{-qsfrj6.1TKK�

j}jhzyfgqj� xyfyjrjsyx

Note 1: The carriages of a multiple carriage DME operate on different measuring volumes, generally sharing a
common volume in which collisions may occur. During program execution, a carriage performs
movement in a collision zone only if the same collision zone is not active in another carriage process.

Note 2: Refer to example reference A.9.
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6.36 DATDEF

g� �� ����[ Fxxnlsx�f�ifyzr�qfgj q�yt�tsj �tw�rtwj �uwj {ntzxq~ �ij knsj i1�rj fxzwj i�tw�htsxywzhyj i�
�� � �� �� I� JO

Nsuzy� K twrfyx?

hfs� gj? ebuefgP� � � � R

T zyuzy�K twrfyx?

hfs� gj? ebuefgP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

gbI��� � � RJMebuI� J
gbI��� � � SJMebuI� 2}.�
gI��� � � TJMebuI� J
� � � � SMgI��� � � UJMebuI� J

{fwd7� hfs� gj? ebuushI� �J� {fwd8�

{fwd8� hfs� gj?
�� [

1{fwd7�
itjx� sty� j}nxy

IFY-}.�� nx�ymj �ifyzr�qfgj q�fxxnlsj i�yt�ymj �kj fyzwj 3��]�nx�tsj �tw�y| t�zuuj w�hfxj �fqumf�hmfwfhyj wx3�

IFY-}2}.� nx�ymj �htrutzsi�ifyzr�qfgj q�fxxnlsj i�yt�f�K J FY4H T R UT Z S I 3��J fhm�} �nx�tsj �tw�y| t�zuuj w�
hfxj �fqumf�hmfwfhyj wx�xj ufwfyj i�g~ �f�ifxm�hmfwfhyj w3�

ebuushI� �J nx�ymj �ifyzr�yfwlj y�zxj i�yt�j xyfgqnxm�f�ifyzr3��} s�nx�ymj �qfgj q�tk�ymj �ifyzr�yfwlj y�-ktw�
j } fruqj �F61�F71�F8.

K-qsfrj8.� nx�ymj �qfgj q�tk�ymj �kj fyzwj �strnsfq�yt�gj �fxxthnfyj i�| nym�ymj �ifyzr3�

K-qsfrj9.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�wj uwj xj syj i�g~ �tsj �tw�rtwj �uwj hj insl�
ifyzr�yfwlj yx3

KF-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �rj fxzwj i�tw�htsxywzhyj i�kj fyzwj �yt�gj �fxxthnfyj i�| nym�ymj �
ifyzr3�

KF-qsfrj7.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �htsxywzhyj i�kj fyzwj �yt�gj �fxxthnfyj i�| nym�ymj �htrutzsi�ifyzr3�

Fhhtwinsl�yt�hqfzxj �VOTOSOW1�nk�f�kj fyzwj �mfx�gj j s�rj fxzwj i�| nym�utnsy�gzkkj wnsl�j sfgqj i1�| nym�f�UYGZ K K 4T S �
xyfyj rj sy1�ymj s�nyx�nsin{nizfq�utnsy�ifyf�hfs�gj �wj kj wj shj i�g~ �fuuj sinsl�ymj � s̀b�tuynts�yt�K -qsfrj .�tw�K F-qsfrj .1�
| mj wj �s�nx�ymj �utnsy�nsij } �kwtr�ymj �kj fyzwj ,x�uwtlwfrrj i�UYR J FX�xyfyj rj syx3��Zxnsl�ymnx�xzgxhwnuyj i�qfgj q�
tuynts�nx�j vzn{fqj sy�yt�zxnsl�fs�K I��� � � .�tw�K F-qsfrj .�tk�f�kj fyzwj �y~ uj �UT NS Y�fsi�ymj wj ktwj �hfs�tsq~ �gj �zxj i�
| mj s�f�kj fyzwj �y~ uj �UT NS Y�nx�fuuwtuwnfyj 3

Ymj �I FYI J K �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �fy�ymj �ynrj �ny�nx�j } j hzyj i3�

Note 1: Datums are referenced in the DATSET, ROTATE, TRANS, and TOL statements. This statement simply
assigns a datum label to a previously measured feature or features.

(For proper datum label usage refer to ASME Y14.5M-1994)

Note 2: The compound datum, DAT(x-x), is a FEAT/COMPOUND

Note 3: The datum, DAT(x), can be established by one or many datum targets.
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6.37 DATSET

g� �� ����[ I j knsj x�fsi�fhyn{fyj x�f�ifyzr�xj y1�tw�ufwy�httwinsfyj �x~ xyj r1�fsi�fxxnlsx�f�qfgj q�yt�ny3��
I fyzr�xj vzj shj �uj w�FXR J �^693: R NR>>93�

Nsuzy� K twrfyx?

hfs� gj? eI��� � � J^ebutfuP� � � � R

T zyuzy�K twrfyx?

hfs� gj� fqq? eI��� � � J^ebutfuP� � � � R
ebI��� � � J^ebutfuPusnbuyM� RM� SM� TM� RM� SM� TM� RM� SM� TM� RM� SM� T

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

RHX�
{fwd7�
usnbuyM� RM� SM� TM� RM� SM� TM� RM� SM� TM� RM� SM� T
IWK1YF-qsfrj.� � � � � TM� � � � UM� � � � U

{fwd7� hfs� gj?
�� [
�� [
�� [

ebuI� JM� � � � 9� {fwd: � {fwd;� {fwd<�
ebuI� JM� � � � 9� {fwd: � {fwd<� {fwd;�
IFY-}.� {fwd=� {fwd;� 1IFY-}.1{fwd9� {fwd: �
IFY-}.� {fwdYMebuI� JM� � � � 9� {fwd: � {fwd;�

{fwd8� hfs� gj?
�� [
�� [

1ZUYNJW�
1QTYNJW�
itjx� sty� j}nxy

� � � � U� hfs� gj?
�� [
�� [
�� [
�� [
�� [

]INW�
2]INW�
^INW�
2^INW�
_INW�
� _INW�

� � � � V� hfs� gj?
�� [
�� [
�� [

1]TWNL� {fwd: �
1^TWNL� {fwd: �
1_TWNL� {fwd: �
itjx� sty� j}nxy

� � � � W� hfs� gj?
�� [
�� [

MebuI� JM� � � � 9� {fwd: �
1IFY-}.� {fwd=�
itjx� sty� j}nxy

� � � � X� hfs� gj?
�� [

1IFY-}.� {fwd=�
itjx� sty� j}nxy

{fwd=� hfs� gj?
�� [
�� [

1]TWNL� {fwd:
1^TWNL� {fwd:
1_TWNL� {fwd:

� RM� SM� TM
� RM� SM� TM
� RM� SM� TM
� RM� SM� T

xfynxk~ �ymj �ktqqt| nsl�ywfsxktwrfynts�j vzfyntsx?

-f6.} �0�-g6.~ �0�-h6.��0�i6�B �} ,
-f7.} �0�-g7.~ �0�-h7.��0�i7�B �~ ,
-f8.} �0�-g8.~ �0�-h8.��0�i8�B ��,

\ mj wj ?�} ,1�~ ,1�fsi��,�fwj �ymj �httwinsfyj x�ns�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r�-fkyj w�ymj �
ywfsxktwrfynts�mfx�gj j s�fuuqnj i.�tk�fs~ �utnsy1�fsi�} 1�~ 1�fsi���fwj �ymj �httwinsfyj x�ns�ymj �
uwj {ntzx�httwinsfyj �x~ xyj r�tk�ymj �xfrj �utnsy3

IFY-}.� nx�ymj �ifyzr�qfgj q�zxj i�yt�ij knsj �ymj �ufwy�httwinsfyj �x~ xyj r�f} nx�ymfy�ktqqt| x3

IWK� xnlsnknj x�ymfy�ymj �ifyzr�wj kj wj shj �kwfrj �zxj i�yt�hfqhzqfyj �ymj �qfxy�T ZYUZ Y�tw�J [ FQ�tk�ymj �
ubI��� � � .�ytqj wfshj �nx�yt�gj �hwj fyj i�fsi�fhyn{fyj i3

qsfrj� nx�ymj �qfgj q�sfrj �fxxnlsj i�yt�ymj �ufwy�httwinsfyj �x~ xyj r3��F�sj | �qfgj q�nx�wj vznwj i�ktw�j fhm�
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I FYXJ Y�xyfyj rj sy3

QTYNJW� xnlsnknj x�ymj �ifyzr�wj kj wj shj �kwfrj �zxj i�g~ �ymj �qt| j w�ynj w�tk�f�htrutxnyj �ytqj wfshj �nx�yt�gj �
hwj fyj i�fsi�fhyn{fyj i3

RHX� xnlsnknj x�ymfy�ymj �I R J ,x�rfhmnsj �httwinsfyj �x~ xyj r�nx�yt�gj �wj xj y�fsi�fhyn{fyj i1�hfzxnsl�ymj �
uwj {ntzx�ufwy�httwinsfyj �x~ xyj r�-nk�fs~ .1�yt�gj �hfshj qqj i3�

YF-qsfrj.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �j {fqzfyj i�ytqj wfshj �| nym�I W K �-ktw�j } fruqj �YT Q4UT X1�
upmPqspgtJO

YWRFY]� xnlsnknj x�ymfy�ymj �fqnlsrj sy�fsi�ywfsxktwrfynts�nsktwrfynts�kwtr�ymj �uwj {ntzx�httwinsfyj �
x~ xyj r�nx�gj nsl�tzyuzy�tw�nsuzy3

ZUYNJW� xnlsnknj x�ymj �ifyzr�wj kj wj shj �kwfrj �zxj i�g~ �ymj �zuuj w�ynj w�tk�f�htrutxnyj �ytqj wfshj �nx�yt�gj �
hwj fyj i�fsi�fhyn{fyj i3

]INW� xnlsnknj x�ymfy�ymj �utxnyn{j �} �inwj hynts�nx�ln{j s�g~ �ymj �inwj hynts�{j hytw�tk�ymj �uwj hj insl�kj fyzwj 3
W j kj w�yt�ymj �ufwflwfum�gj qt| �ts�I FYXJ Y4I W K 3

2]INW� xnlsnknj x�ymfy�ymj �sj lfyn{j �} �inwj hynts�nx�ln{j s�g~ �ymj �inwj hynts�{j hytw�tk�ymj �uwj hj insl�kj fyzwj 3��
W j kj w�yt�ymj ufwflwfum�gj qt| �ts�I FYXJ Y4I W K 3

]TWNL� xnlsnknj x�ymfy�ymj �} Nhtrutsj sy�tk�ymj �ifyzr�nx�zxj i�yt�j xyfgqnxm�ymj �} 2f} nx�twnlns3

^INW� xnlsnknj x�ymfy�ymj �utxnyn{j �~ �inwj hynts�nx�ln{j s�g~ �ymj �inwj hynts�{j hytw�tk�ymj �uwj hj insl�kj fyzwj 3��
W j kj w�yt�ymj ufwflwfum�gj qt| �ts�I FYXJ Y4I W K 3

2^INW� xnlsnknj x�ymfy�ymj �sj lfyn{j �~ �inwj hynts�nx�ln{j s�g~ �ymj �inwj hynts�{j hytw�tk�ymj �uwj hj insl�kj fyzwj 3��
W j kj w�yt�ymj ufwflwfum�gj qt| �ts�I FYXJ Y4I W K 3

^TWNL� xnlsnknj x�ymfy�ymj �~ Nhtrutsj sy�tk�ymj �ifyzr�nx�zxj i�yt�j xyfgqnxm�ymj �~ 2f} nx�twnlns3

_INW� xnlsnknj x�ymfy�ymj �utxnyn{j ���inwj hynts�nx�ln{j s�g~ �ymj �inwj hynts�{j hytw�tk�ymj �uwj hj insl�kj fyzwj 3��
W j kj w�yt�ymj ufwflwfum�gj qt| �ts�I FYXJ Y4I W K 3

2_INW� xnlsnknj x�ymfy�ymj �sj lfyn{j ���inwj hynts�nx�ln{j s�g~ �ymj �inwj hynts�{j hytw�tk�ymj �uwj hj insl�kj fyzwj 3��
W j kj w�yt�ymj ufwflwfum�gj qt| �ts�I FYXJ Y4I W K 3

_TWNL� xnlsnknj x�ymfy�ymj ��Nhtrutsj sy�tk�ymj �ifyzr�nx�zxj i�yt�j xyfgqnxm�ymj ��2f} nx�twnlns3

]T W NL 1�^T W NL �fsi�_T W NL �hfs�tsq~ �fuuq~ �tshj �ns�fs~ �ln{j s�I FYXJ Y�xyfyj rj sy3�

\ mj s�zxnsl�ymj �YW R FY]�rnstw�| twi�ns�ymj �nsuzy�ktwrfy�tk�I FYXJ Y�xyfyj rj sy1�ymj �{j hytwx�F1�G1�fsi�H �ij knsj i�
g~ �ymj �knwxy�snsj �ufwfrj yj wx�ktqqt| nsl�YW R FY]�-FB -f61f71f8.1�GB -g61g71g8.1� H B -h61h71h8..�rzxy�j fhm�mf{j �qj slym�
61�j fhm�tk�ymj r�rzxy�gj �uj wuj sinhzqfw�yt�ymj �tymj w�y| t1�fsi�F1G1H �-ns�ymfy�twij w.�rzxy�ktwr�f�wnlmy�mfsij i�
httwinsfyj �x~ xyj r3

Nk�ymj �I FYXJ Y4I W K �xyfyj rj sy�nx�xuj hnknj i1�ymj �httwinsfyj �x~ xyj r�ymfy�| nqq�gj �hwj fyj i�nx�ymj �ytqj wfshj �httwinsfyj �
x~ xyj r�zxj i�yt�hfqhzqfyj �ymj �qfxy�T Z YUZ Y�tw�J [ FQ�tk�ymj �YF-qsfrj .3��Ymj �y| t�{fwdU�ufwfrj yj wx�ij knsj �
wj xuj hyn{j q~ �mt| �ymj �uwnrfw~ �fsi�ymj �xj htsifw~ �inwj hyntsx�| nqq�gj �wj uwj xj syj i�ns�ymj �hwj fyj i�httwinsfyj �x~ xyj r3�

Ymj �I FYXJ Y�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �fy�ymj �ynrj �ny�nx�j } j hzyj i3��]T W NL 1�^T W NL �fsi�_T W NL �hfs�
tsq~ �fuuq~ �tshj �ns�fs~ �ln{j s�I FYXJ Y3

Note 1: If a DATSET statement is not fully defined with two directions and three origins then the orientation
and/or offset of the unconstrained axes are implementation specific.

Note 2: The DATSET statement provides for the establishment of the orientation, alignment, and origin, of the
part coordinate system. The TRANS statement can also establish the origin of the part coordinate
system, or translate it to establish a new one. The ROTATE statement can also establish the alignment
of the part coordinate system, or rotate i t to establish a new one. Together or in any combination, the
DATSET, ROTATE, and TRANS statements may be combined to establish part coordinate systems.
Refer to clause 5.3.6 and sub clauses.
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6.38 DATTRGDEF

g� �� ����[ Fxxnlsx�f�ifyzr�yfwlj y�qfgj q�yt�tsj �tw�rtwj �uwj {ntzxq~ �ij knsj i1�rj fxzwj i�tw�htsxywzhyj i�
�� � �� �� I� JO

Nsuzy� K twrfyx?

hfs� gj? ebuushefgP� � � � R

T zyuzy�K twrfyx?

hfs� gj? ebuushefgP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [

gbI��� � � RJ� {fwd71IFYYWL-}s.
gI��� � � 7.� {fwd71IFYYWL-}s.

{fwd7� hfs� gj?
�� [
�� [

MgbI��� � � 6.� {fwd7
MgI��� � � 7.� {fwd7
itjx� sty� j}nxy

ebuushI� �J nx�ymj �ifyzr�yfwlj y�qfgj q3��} s�nx�ymj �qfgj q�tk�ymj �ifyzr�yfwlj y�-ktw�j } fruqj �F61�F71�F8.�

K-qsfrj7.� nx�ymj �qfgj q�tk�ymj �kj fyzwj �strnsfq�yt�gj �fxxthnfyj i�| nym�ymj �ifyzr�yfwlj y3

KF-qsfrj6.� nx�ymj ��� � � ��tk�ymj �uwj {ntzxq~ �ij knsj i1�rj fxzwj i�tw�htsxywzhyj i�kj fyzwj �yt�gj �fxxthnfyj i�| nym�
ymj �ifyzr�yfwlj y3

Fhhtwinsl�yt�hqfzxj � : 38373;1�nk�f�kj fyzwj �mfx�gj j s�rj fxzwj i�| nym�utnsy�gzkkj wnsl�j sfgqj i1�g~ �f�UYGZ K K 4T S �
xyfyj rj sy1�ymj s�nyx�nsin{nizfq�utnsy�ifyf�hfs�gj �wj kj wj shj i�g~ �fuuj sinsl�ymj � s̀b�tuynts�yt�K -qsfrj .�tw�K F-qsfrj .1�
| mj wj �s�nx�ymj �utnsy�nsij } �kwtr�ymj �kj fyzwj ,x�uwtlwfrrj i�UYR J FX�xyfyj rj syx3��Zxnsl�ymnx�xzgxhwnuyj i�qfgj q�
tuynts�nx�j vzn{fqj sy�yt�zxnsl�fs�K I��� � � .�tw�K F-qsfrj .�tk�f�kj fyzwj �y~ uj �UT NS Y�fsi�ymj wj ktwj �hfs�tsq~ �gj �zxj i�
| mj s�f�kj fyzwj �y~ uj �UT NS Y�nx�fuuwtuwnfyj 3

Ymj �I FYYW L I J K �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�

Note: Datum targets designate specific point, line, or area features that are used to establish a single datum.

(For proper datum target label usage refer to ASME Y14.5M-1994)
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6.39 DECL

g� �� ����[ I j hqfwj x�{fwnfgqj �sfrj x�fsi�ymj nw�htwwj xutsinsl�ifyf�y~ uj �yt�gj �zxj i�ns�f�uwtlwfr3

Nsuzy� K twrfyx?

hfs� gj? IJHQ4{fwd6� {fwd7� {fwd8

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

dpnnpoM
hmpcbmM
QTHFQ1�
itjx� sty� j}nxy

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [

GTTQ�
NSYLW�
QTSL�
WJFQ�
ITZGQJ�
HMFW1s�
[JHYTW�

{fwd8� hfs� gj?
�� [

1{fwsfrj� {fwd9
1{fwsfrj`nsij}6� {fwd: b� {fwd9

{fwd9� hfs� gj?
�� [

{fwd8�
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [

1nsij}s� {fwd:
itjx� sty� j}nxy

GTTQ� xnlsnknj x�f�Gttqj fs�� � �� �y~ uj �ymfy�rf~ �tsq~ �mf{j �ymj �{fqzj �tk�3YW Z J 3�tw�3K FQXJ 33�

HMFW� xnlsnknj x�f�hmfwfhyj w�xywnsl�ifyf�y~ uj 3

HTRRTS� xnlsnknj x�{fwnfgqj x�ymfy�fwj �ij knsj i�x~ xyj r�| nij �-ktw�j } fruqj 1�j s{nwtsrj syfq�{fwnfgqj x.�fsi�
hfs�gj �fiiwj xxj i�g~ �fqq�uwtlwfrx�| nymns�f�x~ xyj r3��Ymj �rj fsnsl�fsi�nruqj rj syfynts�tk�
H T R R T S �{fwnfgqj x�nx�I R J �xuj hnknh3

ITZGQJ� xnlsnknj x�f�wj fq�szrgj w�ifyf�y~ uj �wj vznwnsl�f�rnsnrzr�tk�=�g~ yj x�tk�xytwflj �ns�kqtfynsl2utnsy�
���� � �O

LQTGFQ� xnlsnknj x�{fwnfgqj x�ymfy�wj rfns�fhyn{j �izwnsl�f�uwtlwfr�j } j hzynts�fsi�hfs�gj �fhhj xxj i�kwtr�
fs~ | mj wj �| nymns�ymj �uwtlwfr,x�xh�� � O

nsij}6� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�j qj rj syx�ktw�ymj �knwxy�inrj sxnts�tk�fs�fwwf~ 3�

nsij}s� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�j qj rj syx�ktw�ymj �sym�inrj sxnts�tk�f�
rzqyninrj sxntsfq�fwwf~ 3

NSYLW� xnlsnknj x�fs�nsyj lj w�szrgj w�ifyf�y~ uj �wj vznwnsl�f�rnsnrzr�tk�7�g~ yj x�tk�xytwflj 3�

QTHFQ� xnlsnknj x�ymfy�{fwnfgqj x�fwj �fhyn{j �tsq~ �ns�ymj �ij knsnynts�qj {j q�-ktw�j } fruqj 1�rfhwt1�rtizqj .�fsi�
xj w{j �fx�ymj �gzkkj w�rj rtw~ �tk�{fqzj x3��Fkyj w�qj f{nsl�ymj �ij knsnynts�qj {j q1�ymj xj �{fwnfgqj x�st�
qtslj w� j } nxy3

QTSL� xnlsnknj x�fs�nsyj lj w�szrgj w�ifyf�y~ uj �wj vznwnsl�f�rnsnrzr�tk�9�g~ yj x�tk�xytwflj 3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �szrgj w�tk�hmfwfhyj wx�fxxnlsj i�yt�ymj �{fwnfgqj 3�

WJFQ� xnlsnknj x�f�wj fq�szrgj w�ifyf�y~ uj �wj vznwnsl�f�rnsnrzr�tk�9�g~ yj x�tk�xytwflj �ns�kqtfynsl2utnsy�
���� � �O

� � � �� � � nx�ymj �{fwnfgqj �sfrj �tk�ymj �ij hqfwj i�ifyf�y~ uj 1�fsi�nx�zu�yt�6;�hmfwfhyj wx�ns�qj slym3�

[JHYTW� xnlsnknj x�fs�twij wj i�htqqj hynts�tk�ymwj j �I T ZGQJ �{fqzj x3��[ j hytwx�fwj �fq| f~ x�xytwj i�nsyj wsfqq~ �
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fx�H fwyj xnfs�{fqzj x1�fsi�st�nruqnhny�hts{j wxnts�gj y| j j s�httwinsfyj �x~ xyj rx�thhzwx3

\ mj s�f�hmfwfhyj w�xywnsl�ifyf�y~ uj �nx�ij hqfwj i1�ymj �ifyf�fxxnlsj i�yt�ymj �{fwnfgqj �sfrj �nx�j shqtxj i�| nym�
futxywtumj x3��Ymj �,s,�{fqzj �itj x�sty�nshqzij �ymj �futxywtumj x3�

Fs~ �szrgj w�tk�{fwnfgqj x�tk�ymj �xfrj �y~ uj �hfs�gj �ij hqfwj i�| nym�f�xnslqj �I J H Q�xyfyj rj sy3�

Fqq�I R NX �{fwnfgqj x�rzxy�gj �ij hqfwj i�gj ktwj �ymj ~ �fwj �zxj i3��[ fwnfgqj �sfrj x�htsxnxy�tk�6�yt�6;�fqumfszrj wnh�
hmfwfhyj wx�fsi�zsij wxhtwj x3��Ymj �knwxy�hmfwfhyj w�tk�f�sfrj �rzxy�gj �fs�fqumf�hmfwfhyj w3��[ fwnfgqj �sfrj x�rzxy�sty�
zxj �I R NX �wj xj w{j i�| twix1�wj kj w�yt�: 3637383��Nk�� � �� R�nx�sty�xuj hnknj i1�L QT GFQ�nx�nruqnj i�ktw�f�I R NXR S �fsi�
QT H FQ�nx�nruqnj i�ktw�f�R FH W T 3��F�{fwnfgqj �fwwf~ �nsij } �-gfxj .�gj lnsx�fy�ymj �szrgj w�63��
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6.40 DECPL

g� �� ����[ Xuj hnknj x�ymj �szrgj w�tk�ij hnrfq�uqfhj x�yt�ymj �wnlmy�tk�ymj �ij hnrfq�utnsy1�yt�tzyuzy�ktw�
xuj hnknj i�ufwfrj yj wx3

Nsuzy� K twrfyx?

hfs� gj? efdqmP� � � � R

T zyuzy�K twrfyx?

hfs� gj? efdqmP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [

bmmM� � � � S
� � � � TM� � � � S� {fwd9�

{fwd7� hfs� gj?
�� [

IJKFQY�
s�

{fwd8� hfs� gj?
�� [
�� [
�� [
�� [
�� [

FSLQJ�
INXY�
MZRNI�
IJ[�
YJRU�
[JH�

{fwd9� hfs� gj?
�� [

M� � � � TM� � � � S� {fwd9�
itjx� sty� j}nxy

FQQ� xnlsnknj x�xj qj hynts�tk�fqq�tzyuzy�ufwfrj yj wx3

FSLQJ� � �lsnknj x�fslzqfw�tzyuzy�ufwfrj yj wx3

IJKFQY� xnlsnknj x�ymj �ij kfzqy�I R J �szrgj w�tk�inlnyx�yt�ymj �wnlmy�tk�ymj �ij hnrfq�utnsy�yt�gj �zxj i�ktw�ymj �
xj qj hyj i�tzyuzy�ufwfrj yj wx3

IJ[� xnlsnknj x�xj qj hynts�tk�ytqj wfshj �fsi�ij {nfynts�tzyuzy�ufwfrj yj wx3�

INXY� xnlsnknj x�xj qj hynts�tk�qnsj fw�tzyuzy�ufwfrj yj wx3

MZRNI� xnlsnknj x�xj qj hynts�tk�mzrniny~ �tzyuzy�ufwfrj yj wx3�

s� nx�f�utxnyn{j �nsyj lj w�szrgj w�wj uwj xj synsl�ymj �ij xnwj i�szrgj w�tk�inlnyx�yt�ymj �wnlmy�tk�ymj �
ij hnrfq�utnsy�yt�tzyuzy�ktw�ymj �xj qj hyj i�ufwfrj yj w3�

YJRU� � �� ����� � �xj qj hynts�tk�yj ruj wfyzwj �tzyuzy�ufwfrj yj wx3

[JH� xnlsnknj x�xj qj hynts�tk�{j hytw�tzyuzy�ufwfrj yj wx3

I J [ �xj yx�ymj �ij hnrfq�uqfhj x�ktw�FSL I J H �fsi�FSL WFI �fsi�xj yx�ymj �uwj hnxnts�tk�ymj �fwhxj htsix�ktw�FSL I R X3�

Ymj �I J H UQ�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3
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6.41 DELETE

g� �� ����[ I j qj yj x�ufwy�httwinsfyj �x~ xyj r�ifyzr�xj yx1�xj sxtw�hfqngwfynts�ifyf1�fsi�rj fxzwj i�kj fyzwj �
fhyzfq�ifyf�ymfy�| fx�uwj {ntzxq~ �xf{j i3

Nsuzy� K twrfyx?

hfs� gj? IJQJYJ4{fwd6� {fwd7

T zyuzy�K twrfyx?�

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [

I-qsfrj6.�
IF-qsfrj7.�
X-qsfrj8.�
XF-qsfrj9.�
KF-qsfrj: .�
WY-qsfrj;.�
FQQXF� {fwd8

{fwd7� hfs� gj?
�� [

1INI-qsfrj<.�
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [

MfydfquMtbI��� � � 9.� {fwd9
itjx� sty� j}nxy

� � � � 9� hfs� gj?
�� [

MtbI��� � � 9.� {fwd9
itjx� sty� j}nxy

FQQXF� xnlsnknj x�ymfy�fqq�hfqngwfyj i�xj sxtwx�| nqq�gj �ij qj yj i�j } hj uy�ymtxj �ktqqt| nsl�ymj �tuyntsfq�
J ] H J UY�rnstw�| twi3

I-qsfrj6.� nx�ymj �qfgj q�tk�ymj �strnsfq�ufwy�httwinsfyj �x~ xyj r�ymfy�nx�yt�gj �ij qj yj i3�

IF-qsfrj7.� nx�ymj �qfgj q�tk�ymj �fhyzfq�ufwy�httwinsfyj �x~ xyj r�ymfy�nx�yt�gj �ij qj yj i3�

INI-qsfrj<.� nx�ymj �ij {nhj �nij synknhfynts�qfgj q1�fxxnlsj i�g~ �ymj �I J [ NH J �xyfyj rj sy�yt�ymj �x~ xyj r�ij {nhj 3�

J]HJUY� xnlsnknj x�ymfy�ymj �xuj hnknj i�hfqngwfyj i�xj sxtwx�| nqq�sty�gj �ij qj yj i3�

KF-qsfrj: .� nx�ymj �qfgj q�tk�ymj �rj fxzwj i�kj fyzwj �ymfy�nx�yt�gj �ij qj yj i3

WY-qsfrj;.� nx�ymj �qfgj q�tk�ymj �wtyfw~ �yfgqj �ymfy�nx�yt�gj �ij qj yj i3

X-qsfrj8.� nx�ymj �qfgj q�tk�ymj �xj sxtw�ymfy�nx�yt�gj �ij qj yj i3��Ymnx�tsq~ �fuuqnj x�yt�uwtlwfrx�| wnyyj s�ktw�
botjPdbnNj�656�6>>53

XF-qsfrj9.� nx�ymj �qfgj q�tk�ymj �hfqngwfyj i�xj sxtw�ymfy�nx�yt�gj �ij qj yj i1�tw�nk�ymj �FQQXF�fsi�J ]H J UY�rnstw�
| twix�fwj �zxj i1�| mnhm�hfqngwfyj i�xj sxtw�nx�sty�yt�gj �ij qj yj i3�
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6.42 DEVICE

g� �� ����[ Fxxnlsx�f�qfgj q�yt�f�x~ xyj r�ij {nhj 3

Nsuzy� K twrfyx?

hfs� gj? ejeI��� � � J^efwjdfP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [

qsjouMH� � � � � � �� � � H
ufsnMH� � � � � � �� � � H
dpnnMH� � � � � � �� � � H
tupsMH� � �� �� � � H
jodsMH� � �� � � � � H

HTRR� xnlsnknj x�ymfy�f�htrrzsnhfyntsx�utwy�nx�gj nsl�nij synknj i3

H� � � � � � �� � � H nx�ymj �sfrj �tk�ymj �x~ xyj r�ij {nhj 1�j shqtxj i�| nym�futxywtumj x1�-ktw�j } fruqj 1�uwnsyj w�utwy1�
yj wrnsfq�inxuqf~ 1�tw�htrrzsnhfynts�utwy�ni.3��Ymnx�sfrj �htsyfnsx�uwnsyfgqj �hmfwfhyj wx3�

H� � �� � � � � H nx�ymj �knqj sfrj 1�j shqtxj i�| nym�futxywtumj x1�rfxpj i�| nym�tsj �tw�rtwj �htsxj hzyn{j �,D,3��Ymj �
I R J �| nqq�fzytrfynhfqq~ �hwj fyj �ymj �nshwj rj syj i�knqj sfrj �g~ �wj uqfhnsl�ymj �,D,x�| nymns�ymj �
knqj rfxp�| nym�gfxj �65�nsyj lj w�{fqzj x1�qj ky�ufiij i�| nym��j wtx3��Ymj �nshwj rj syj i�knqj sfrj �nx�
ymj �sj } y�ns�ymj �xj vzj shj �ij wn{j i�kwtr�j } nxynsl�tzyuzy�knqj sfrj x�rfyhmnsl�ymj �knqj rfxp3��Ymj �
xj vzj shj �xyfwyx�| nym�,6,3

H� � �� �� � � H nx�ymj �sfrj �tk�ymj �knqj 1�j shqtxj i�| nym�futxywtumj x1�yt�gj �zxj i�yt�xytwj �nsktwrfynts3�

NSHW� xnlsnknj x�ymfy�f�xytwflj �ij {nhj �nx�gj nsl�nij synknj i�| nym�fs�nshwj rj syj i�knqj sfrj 3

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ij knsnsl�ij {nhj 3�

UWNSY� xnlsnknj x�ymfy�f�uwnsyj w�ij {nhj �nx�gj nsl�nij synknj i3�

XYTW� xnlsnknj x�ymfy�f�xytwflj �ij {nhj �nx�gj nsl�nij synknj i3�

YJWR� xnlsnknj x�ymfy�f�yj wrnsfq�ij {nhj �nx�gj nsl�nij synknj i3

Ymj �I J [ NH J �xyfyj rj sy�ij knsj x�ymj �ij {nhj �nij synknhfynts�qfgj q3��Ymj �ij {nhj �nx�sty�fhhj xxngqj �ktw�nsuzy4tzyuzy�zsynq�
ymj �T U J S �xyfyj rj sy�nx�zxj i3

Note: For example reference, refer to A.10
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6.43 DFTCAS

g� �� ����[ Uwt{nij x�fs�tuyntsfq�ij kfzqy�hfxj �ns�f�X J QJ H Y333J S I XJ Q�gqthp1�nk�fsi�tsq~ �nk�stsj �tk�ymj �
H FXJ �xyfyj rj syx�wj yzwsx�ywzj 1�ymj �xyfyj rj sy-x.�kwtr�I K YH FX�yt�J S I H FX�fwj �j } j hzyj i3��Nk�
� �� � � ��M� I K YH FX�rzxy�htrj �fkyj w�fqq�H FXJ 333J S I H FX�gqthpx�ns�ymj �XJ QJ H Y333J S I XJ Q�
gqthp3�

Nsuzy� K twrfyx?

hfs� gj? IKYHFX�

T zyuzy�K twrfyx?

hfs� gj? Stsj�

Note: For example reference, refer to A.29.
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6.44 DISPLY

g� �� ����[ Xuj hnknj x�ymj �htsywtq�fsi�ktwrfy�tk�tzyuzy�ifyf�yt�I R J �ij kfzqy�ij {nhj -x.3�

Nsuzy� K twrfyx?

hfs� gj? ejtqmzP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

{fwd7�
TKK�

{fwd7� hfs� gj?
�� [
�� [
�� [

UWNSY1{fwd8� {fwd9�
ufsnM{fwd8� {fwd9
XYTW1{fwd8� {fwd9�
HTRR1{fwd8� {fwd9�

{fwd8� hfs� gj?
�� [
�� [

IRNX�
[-qsfrj6.�
IRNX1[-qsfrj6.�

{fwd9� hfs� gj?
�� [

1{fwd7�
itjx� sty� j}nxy

HTRR� xnlsnknj x�ymfy�ymj �tzyuzy�ktwrfy-x.�xuj hnknj i�g~ �ymj �ktqqt| nsl�rnstw�| twi-x.�| nqq�gj �tzyuzy�yt�ymj �
fz} nqnfw~ �htrrzsnhfyntsx�utwy3

IRNX� xnlsnknj x�ymfy�ymj �tzyuzy�| nqq�gj �ns�I R NX �ktwrfy3

TKK� xnlsnknj x�ymfy�tzyuzy�| nqq�sty�gj �xj sy�yt�fs~ �I NXUQ^�ij {nhj 3�

UWNSY� xnlsnknj x�ymfy�ymj �tzyuzy�ktwrfy-x.�xuj hnknj i�g~ �ymj �ktqqt| nsl�rnstw�| twi-x.�| nqq�gj �tzyuzy�fx�f�
uwnsyj i�wj utwy3

XYTW� xnlsnknj x�ymfy�ymj �tzyuzy�ktwrfy-x.�xuj hnknj i�g~ �ymj �ktqqt| nsl�rnstw�| twi-x.�| nqq�gj �tzyuzy�yt�
rflsj ynh�xytwflj 3

YJWR� xnlsnknj x�ymfy�ymj �tzyuzy�ktwrfy-x.�xuj hnknj i�g~ �ymj �ktqqt| nsl�rnstw�| twi-x.�| nqq�gj �tzyuzy�yt�ymj �
{nij t�yj wrnsfq3

[-qsfrj6.� nx�ymj �qfgj q�tk�ymj �tzyuzy�qfgj q�ns�{j sitw�ktwrfy1�fx�xuj hnknj i�g~ �ymj �[ K T W R �xyfyj rj sy3�

Ymj �I NXUQ^�xyfyj rj sy�rf~ �gj �zxj i�rtwj �ymfs�tshj �ns�f�I R NX�nsuzy�uwtlwfr3��[ K T W R �rzxy�gj �uwj {ntzxq~ �
ij knsj i�| mj s�zxj i�ns�f�I NXUQ^�xyfyj rj sy3��W j kj w�yt�hqfzxj � : 363>�-I fyf�tzyuzy.�fsi�xzg�� �� � � �x�ktw�fiinyntsfq�
������ � ����O

Ymj wj �nx�st�nsyj wfhynts�gj y| j j s�I NXUQ^�ij {nhj x�fsi�I NI �ij {nhj x3�
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6.45 DMEHW

g� �� ����[ H trrzsnhfyj x�xuj hnknh�I R J �mfwi| fwj �nsktwrfynts�yt�f�xj w{tNiwn{j s�I R J �yt�htsywtq�
j } j hzynts�tk�rt{j �fsi�rj fxzwj rj sy�xyfyj rj syx3

Nsuzy� K twrfyx?

hfs� gj? enfixP� � � � R

T zyuzy�K twrfyx?

hfs� gj? enfixP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [

HTSYNS�
UFZXJ�
XNSLQJ�
FZYT�
OTNSYHTSKNL� {fwd7

{fwd7� hfs� gj?
�� [
�� [

1QJKY^� {fwd8
1WNLMY^� {fwd8
{fwd8�

{fwd8� hfs� gj?
�� [
�� [

1FGT[J� {fwd9
1GJQT\� {fwd9
{fwd9�

{fwd9� hfs� gj?
�� [
�� [

1KQNU� {fwd:
1STKQNU� {fwd:
{fwd: �

� � � � V� hfs� gj?
�� [
�� [

M²� �� �� � � � � � ³
1� otnsyufwfr� � {fwd:
itjx� sty� j}nxy

FZYT� xnlsnknj x�ymfy�I R J M \ 4XNS L QJ �nx�yt�gj �hqj fwj i3

HTSYNS� xnlsnknj x�ymfy�ymj �fzytrfynh�j } j hzynts�tk�rtynts�xyfyj rj syx�ns�fs�nsxuj hynts�uwtlwfr�nx�yt�gj �
wj xzrj i3��Ymj �I R J M \ 4H T S YNS �xyfyj rj sy�hfs�gj �ns�ymj �nsxuj hynts�uwtlwfr1�tw�ny�hfs�gj �
nxxzj i�g~ �ymj �tuj wfytw�fy�ymj �I R J 3

²� �� �� � � � � � ³ nx�f�I R J �xuj hnknh�ufwfrj yj w�ymfy�xuj hnknj x�f�otnsy�pnsj rfynh�htsknlzwfynts3��J fhm�ufwfrj yj w�
hfs�yfpj �tsj �tk�y| t�{fqzj x1�fsi�fx�xzhm�wj uwj xj syx�f�gnsfw~ �xj qj hynts3�

UFZXJ� xnlsnknj x�ymfy�ymj �I R J �uwtlwfr�nx�yt�mfqy�j } j hzynts�tk�rtynts�xyfyj rj syx�zsynq�f�
enfixPdpS YNS �xyfyj rj sy�nx�nxxzj i3��Ymj �I R J �| nqq�htsynszj �yt�j } j hzyj �stsNrtynts�
xyfyj rj syx�ns�ymj �nsuzy�knqj �zsynq�f�rtynts�xyfyj rj sy�nx�j shtzsyj wj i3��Fqq�j } j hzynts�tk�
xyfyj rj syx�| nqq�ymj s�xytu3

kpjoudpogjh xnlsnknj x�ktw�f�I R J �| nym�qnspj i�hmfns�pnsj rfynh�xywzhyzwj x1�n3j 3�wtgtyx1�ymj �j } ywf�ufwfrj yj wx�ymfy�
ij knsj �| mnhm�tk�ymj �ns{j wxj �pnsj rfynh�xtqzyntsx�xmtzqi�gj �hmtxj s3��Y~ unhfqq~ �ymj wj �fwj �f�
szrgj w�tk�xtqzyntsx�ktw�j fhm�yttq�utxnynts�fsi�twnj syfynts�ymfy�sj j i�yt�gj �inxfrgnlzfyj i3�

XNSLQJ� xnlsnknj x�ymfy�ymj �I R J �nx�yt�j } j hzyj �ns�xnslqj �xyj u�rtij @�ny�j } j hzyj x�j fhm�rtynts�xyfyj rj sy�
nsin{nizfqq~ �fsi�| fnyx�ktw�f�I R J M \ 4H T S YNS �xyfyj rj sy�fkyj w�j fhm�nx�htruqj yj 3��XNS L QJ �mfx�
ymj �xfrj �j kkj hy�fx�nxxznsl�f�I R J M \ 4UFZXJ �xyfyj rj sy�fkyj w�j fhm�rtynts�xyfyj rj sy3��
XNS L QJ �nx�hqj fwj i�fsi�htsynsztzx�j } j hzynts�nx�wj xzrj i�| mj s�f�I R J M \ 4FZYT �xyfyj rj sy�nx�
nxxzj i3��F�I R J M \ 4FZYT �xyfyj rj sy�hfs�gj �nxxzj i�ns�ymj �uwtlwfr1�tw�g~ �ymj �tuj wfytw�fy�ymj �
I R J 3�

Ymj �I R J M \ �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�

Note: A DMEHW statement controls the execution of the following motion and measure statements:
CALIB, DMESW, GOTARG, GOHOME, GOTO, MEAS, PAMEAS, PTMEAS, RMEAS, ROTAB, and
SNSLCT
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6.46 DMEID

g� �� ����[ I j knsj x�ymj �nij synknhfynts�tk�f�I nrj sxntsfq�R j fxzwnsl�I j {nhj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? ejI��� � � J^enfjePH� � � � H

T zyuzy�K twrfyx?

hfs� gj? ejI��� � � JB� ,yj}y,

\ mj wj ?�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �I nrj sxntsfq�R j fxzwnsl�I j {nhj 3�

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �I R J 3

Ymj �I R J NI �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T ZYUZ Y�xyfyj rj sy1�xuj hnk~ nsl�f�
uwj {ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj �inrj sxntsfq�rj fxzwnsl�ij {nhj �qfgj q�sfrj 3�
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6.47 DMESW

g� �� ����[ Zxj i�yt�htsywtq�ifyf�tw�ymj �uwthj xxnsl�tk�ifyf�xj sy�ns�ymj �nsuzy�knqj �yt�ymj �I R J 3�

Nsuzy� K twrfyx?

hfs� gj? enftxP� � � � R

T zyuzy�K twrfyx?

hfs� gj? enftxP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

dpnboeMH� �� � � �� H
HTSYNS�
efmbzM�
UFZXJ�

H� �� � � �� H nx�ymj �htrrfsi�xj sy�yt�ymj �wj hj n{nsl�x~ xyj r1�j shqtxj i�| nym�futxywtumj x3�

HTRFSI� xnlsnknj x�ymfy�ymj �xywnsl�tk�fqumfszrj wnh�hmfwfhyj wx1�j shqtxj i�| nym�futxywtumj x1�ymfy�ktqqt| �
| nqq�gj �nsyj wuwj yj i�fx�f�I R J Nxuj hnknh�htrrfsi3��Ymnx�nx�zxj i�yt�htij � I R J Nxuj hnknh�
nsxywzhyntsx�ymfy�fwj �sty�| nymns�ymj �hfufgnqny~ �tk�ymj �I R NX�nsyj wkfhj 3�

HTSYNS� xnlsnknj x�ymfy�ymj �I R J �nx�yt�htsynszj �uwthj xxnsl�ifyf3��Fqq�ifyf�wj hj n{j i�fkyj w�ymj �
I R J X\ 4UFZXJ �xyfyj rj sy�fsi�gj ktwj �ymj �sj } y�I R J X \ 4H T S YNS �xyfyj rj sy�fwj �nlstwj i�g~ �
ymj �I R J 3

IJQF^� xnlsnknj x�ymfy�ymj �I R J �nx�yt�ij qf~ �uwthj xxnsl�ifyf�ktw�,s,�xj htsix3�

s� nx�f�utxnyn{j �nsyj lj w1�ymfy�nx�ymj �qj slym�tk�ynrj �ns�xj htsix�-ktw�j } fruqj 1�I R J X\ 4I J QF̂ 1;55.�

UFZXJ� xnlsnknj x�ymfy�ymj �I R J �nx�yt�xytu�uwthj xxnsl�ifyf3��Fqq�ifyf�wj hj n{j i�fkyj w�ymj � I R J X \ 4UFZ XJ �
xyfyj rj sy�nx�j shtzsyj wj i�fsi�gj ktwj �ymj �sj } y�I R J X \ 4H T S YNS �xyfyj rj sy�nx�j shtzsyj wj i1�
fwj �nlstwj i�g~ �ymj �I R J 3

Ymj �I R J X\ �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.48 DMESWI

g� �� ����[ e� �nsj x�ymj �nij synknhfynts�tk�ymj �I R J ,x�xtky| fwj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? etI��� � � J^enftxjPH� � � � H

T zyuzy�K twrfyx?

hfs� gj? etI��� � � JB� ,yj}y,

\ mj wj ?�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �I R J x�xtky| fwj 3�

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �I R J ,x�xtky| fwj 3�

Ymj �I R J X\ N�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T Z YUZ Y�xyfyj rj sy1�xuj hnk~ nsl�f�
uwj {ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj �ij knsj i�I R J �xtky| fwj �qfgj q�sfrj 3�
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6.49 DMESWV

g� �� ����[ I j knsj x�ymj �nij synknhfynts�tk�ymj �I R J ,x�xtky| fwj �{j wxnts1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? ewI��� � � J^enftxwPH� � � � H

T zyuzy�K twrfyx?

hfs� gj? ewI��� � � JB� ,yj}y,

\ mj wj ?�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �I R J ,x�xtky| fwj �{j wxnts3�

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �I R J ,x�xtky| fwj �{j wxnts3�

Ymj �I R J X\ [ �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T ZYUZ Y�xyfyj rj sy1�xuj hnk~ nsl�f�
uwj {ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj �ij knsj i�I R J �xtky| fwj �{j wxnts�qfgj q�sfrj 3�
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6.50 DMIS

g� �� ����[ I j knsj x�| mj s�xyfyj rj syx�fwj �uwthj xxj i1�tw�nlstwj i�g~ �ymj �I R J 3�

Nsuzy� K twrfyx?

hfs� gj? enjtP� � � � R

p� �� � �� K twrfyx?

hfs� gj? enjtP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [

TS�
TKK�

TKK� xnlsnknj x�ymfy�ymj �uwthj xxnsl�tk�xyfyj rj syx�ktqqt| nsl�ymnx�xyfyj rj sy�nx�T K K 1�tw�nlstwj i�g~ �ymj �
I R J 3�

TS� xnlsnknj x�ymfy�ymj �uwthj xxnsl�tk�xyfyj rj syx�ktqqt| nsl�ymnx�xyfyj rj sy�nx�T S1�tw�ht����� � � O

Zsqnpj �ymj �I R J M \ �xyfyj rj sy�| mj wj �tsq~ �ymj �j } j hzynts�tk�rtynts�xyfyj rj syx�hfs�gj �mfqyj i�| mnqj �stsNrtynts�
xyfyj rj syx�htsynszj �yt�gj � j } j hzyj i1�ymnx�xyfyj rj sy�hfzxj x�fqq�xyfyj rj syx�ktqqt| nsl�f�I R NX4T K K �xyfyj rj sy�yt�gj �
nlstwj i�g~ �ymj �I R J 3

Ymj �xyfyj rj syx�gj y| j j s�ymj �I R NX4T K K �fsi�I R NX4T S �xyfyj rj syx�hfs1�mt| j {j w1�gj �uwthj xxj i�g~ �ymj � H FI �
x~ xyj r�yt�rj j y�xuj hnknh�fuuqnhfynts�sj j ix3��K tw�j } fruqj 1�H truzyj w�Fnij i�J slnsj j wnsl�ifyf�hfs�gj �ktwrfyyj i�yt�
nij synk~ �ymj �uwtgj �j } yj sxnts�ij knsnyntsx�wj vznwj i�yt�ij knsj �f�xuj hnknh�uwtgj �htsknlzwfynts3

Ymj �nsktwrfynts�gj y| j j s�ymj �I R NX4T K K �fsi�I R NX4T S �xyfyj rj syx�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j shtzsyj wj i3�

Ymj �I R NX�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.51 DMISMD

g� �hynts?� J } yj wsfq�uwtlwfr�nij synknhfynts�ktw�f�I R NX�nsuzy�rtizqj 3�

Nsuzy� K twrfyx?

hfs� gj? enjtnePH� �� � �� � � � HM� � � � � ��� {fwd6�

T zyuzy�K twrfyx?

hfs� gj? enjtnePH� �� � �� � � � HM� � � � � ��� {fwd6�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

1{fwd71� htsktwrdqj{jq� {fwd6
itjx� sty� j}nxy

� fwd7� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

HY�
K]�
NU�
RH�
RZ�
UR�
VN�
W^�
XK�
Y\�

� ��� �� � � �� � � � nx�f�gfxj �65�utxnyn{j �nsyj lj w�fx�ij knsj i�ns�hqfzxj �73;3�

HY� xnlsnknj x�ymfy�ymj �� �� � �� �htsktwrx�yt�H tsyfhy�Xhfssnsl�Fuuqnhfynts�Uwtknqj �Fiij sizr

K]� xnlsnknj x�ymfy�ymj �uwtlwfr�htsktwrx�yt�K n{j NF} nx�Xhfssnsl�Fuuqnhfynts�Uwtknqj �Fiij sizr

NU� xnlsnknj x�ymfy�ymj �� �� � �� �htsktwrx�yt�NU [ �Fuuqnhfynts�Uwtknqj �Fiij sizr

RH� xnlsnknj x�ymfy�ymj �rtizqj �htsktwrx�yt�R zqynuqj � H fwwnflj �Fuuqnhfynts�Uwtknqj �Fiij sizr

H� �� � �� � � � H nx�f�xj wnj x�tk�uwnsyfgqj �Z YK =�hmfwfhyj wx1�j shqtxj i�| nym�futxywtumj x1�nij synk~ nsl�ymj �rtizqj 3�

RZ� xnlsnknj x�ymfy�ymj �� �� � �� �htsktwrx�yt�R j fxzwj rj sy�Zshj wyfnsy~ �Fuuqnhfynts�Uwtknqj �
b� � � �� � �

UR� xnlsnknj x�ymfy�ymj �� �� � �� �htsktwrx�yt�Uwnxrfynh�Fuuqnhfynts�Uwtknqj

VN� xnlsnknj x�ymfy�ymj �� �� � �� �htsktwrx�yt�V NX �Fuuqnhfynts�Uwtknqj �Fiij sizr

W^� xnlsnknj x�ymfy�ymj �rtizqj �htsktwrx�yt�Wtyfw~ �Yfgqj �Fuuqnhfynts�Uwtknqj �Fiij sizr�

XK� xnlsnknj x�ymfy�ymj �� �� � �� �htsktwrx�yt�Xtky�L f� lj �Fuuqnhfynts�Uwtknqj �Fiij sizr

Y\� xnlsnknj x�ymfy�ymj �� �� � �� �htsktwrx�yt�Ymns�\ fqq�Fuuqnhfynts�Uwtknqj

� � � � � �� ij knsj x�ymj �,rfotw3rnstw,�wj {nxnts�tk�I R NX3

Ymj �ktwrfy�ktw�,rfotw3rnstw,�wj {nxnts�tk�I R NX�| nqq�gj �]]3} 1�| mj wj �]]�nx�ymj �rfotw�{j wxnts�szrgj w�fsi�} �nx�ymj �
rnstw�{j wxnts�szrgj w3��Ymj �rfotw�{j wxnts�szrgj w�xmfqq�gj �gfxj �65�utxnyn{j �nsyj lj w�{fqzj x1�qj ky�ufiij i�| nym�
�j wtx3��Ymj �rnstw�{j wxnts�szrgj w�xmfqq�gj �f�xnslqj �gfxj �65�utxnyn{j �nsyj lj w�{fqzj �tw��j wt3�

Ymj �I R NXR I �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�ymj �H FQQ�xyfyj rj sy�ymfy�ns{tpj x�ymnx�
� �� � �� O

Note: The module_id string of UTF8 characters must begin and end with an apostrophe. The DMISMD
statement designates the beginning of a DMIS input module. It must be the first executable statement
in the DMIS input module. Refer to the DMISMN statement, for additional information or A.11 for an
example. The DMIS input module will end with an ENDFIL statement. Program execution will be
transferred back to the calling program at the line following the CALL statement.
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6.52 DMISMN

g� �� ����[ Xuj hnknj x�uwtlwfr�nij synknhfynts1�I R NX�{j wxnts1�fsi�tuyntsfq�I R NX�htsktwrfshj �hqfxx�ktw�f�
I R NX �nsuzy�uwtlwfr3

Nsuzy� K twrfyx?

hfs� gj? enjtnoPH� � � � HM� � � � � ��� {fwd6�

T zyuzy�K twrfyx?

hfs� gj? IRNXRS4,yj}y,1{jwxnts� {fwd6

\ mj wj ?�

{fwd6� hfs� gj?
�� [

1{fwd71� htsktwrdqj{jq� {fwd6
itjx� sty� j}nxy

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

HY�
K]�
NU�
RH�
RZ�
UR�
VN�
W^�
XK�
Y\�

� ��� �� � � �� � � � nx�f�gfxj �65�utxnyn{j �nsyj lj w�fx�ij knsj i�ns�hqfzxj �73;3�

HY� xnlsnknj x�ymfy�ymj �uwtlwfr�htsktwrx�yt� H tsyfhy�Xhfssnsl�Fuuqnhfynts�Uwtknqj �Fiij sizr�

K]� xnlsnknj x�ymfy�ymj �uwtlwfr�htsktwrx�yt�K n{j NF} nx�Xhfssnsl�Fuuqnhfynts�Uwtknqj �Fiij sizr

NU� xnlsnknj x�ymfy�ymj �uwtlwfr�htsktwrx�yt�NU [ �Fuuqnhfynts�Uwtknqj �Fiij sizr�

RH� xnlsnknj x�ymfy�ymj �uwtlwfr�htsktwrx�yt�R zqynuqj � H fwwnflj �Fuuqnhfynts�Uwtknqj �Fiij sizr�

RZ� xnlsnknj x�ymfy�ymj �uwtlwfr�htsktwrx�yt�R j fxzwj rj sy�Zshj wyfnsy~ �Fuuqnhfynts�Uwtknqj �
Fiij sizr�

UR� xnlsnknj x�ymfy�ymj �uwtlwfr�htsktwrx�yt�Uwnxrfynh�Fuuqnhfynts�Uwtknqj �

VN� xnlsnknj x�ymfy�ymj �uwtlwfr�htsktwrx�yt�V NX�Fuuqnhfynts�Uwtknqj �Fiij sizr�

W^� xnlsnknj x�ymfy�ymj �uwtlwfr�htsktwrx�yt�Wtyfw~ �Yfgqj �Fuuqnhfynts�Uwtknqj �Fiij sizr�

XK� xnlsnknj x�ymfy�ymj �uwtlwfr�htsktwrx�yt�Xtky�L f� lj �Fuuqnhfynts�Uwtknqj �Fiij sizr

,yj}y,� nx�f�xj wnj x�tk�uwnsyfgqj �Z YK =�hmfwfhyj wx1�j shqtxj i�| nym�futxywtumj x3�

Y\� xnlsnknj x�ymfy�ymj �uwtlwfr�htsktwrx�yt�Ymns�\ fqq�Fuuqnhfynts�Uwtknqj �

� � � � � �� ij knsj x�ymj �,rfotw3rnstw,�wj {nxnts�tk�I R NX3

Ymj �ktwrfy�ktw�,rfotw3rnstw,�wj {nxnts�tk�I R NX�| nqq�gj �]]3} 1�| mj wj �]]�nx�ymj �rfotw�{j wxnts�szrgj w�fsi�} �nx�ymj �
rnstw�{j wxnts�szrgj w3��Ymj �rfotw�{j wxnts�szrgj w�xmfqq�gj �gfxj �65�utxnyn{j �nsyj lj w�{fqzj x1�qj ky�ufiij i�| nym�
�j wtx3��Ymj �rnstw�{j wxnts�szrgj w�xmfqq�gj �f�xnslqj �gfxj �65�utxnyn{j �nsyj lj w�{fqzj �tw��j wt3�

Note: This string of UTF8 characters must begin and end with an apostrophe. When the string of characters
must extend to another line, use a single dollar sign, '$', at the end of the line. The DMISMN statement
designates the beginning of the main input program and it must be the first line of executable code in
the DMIS input program. Refer to the example shown in A.11.
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6.53 DO

K zshynts?� uwt{nij x�ymj �hfufgnqny~ �tk�wj uj fynsl�f�xj vzj shj �tk�nsxywzhyntsx�gfxj i�ts�fs�nsnynfq�fsi�qnrny�
{fqzj �fy�f�xuj hnknj i�nshwj rj sy3

Nsuzy� K twrfyx?

hfs� gj? IT4nsij}1nsnynfq1qnrny� {fwd6

T zyuzy�K twrfyx?

hfs� gj? Stsj�

t� ��� � �� [ epP��� � � M������ �M��� ��M��� �� rj sy�

j } j hzyfgqj �xyfyj rj sy-x.

foeep

\ mj wj ?�

{fwd6� hfs� gj?
�� [

1nshwjrjsy�
itjx� sty� j}nxy

� �� � � � � �� nx�f����N�j wt�nsyj lj w�wj uwj xj synsl�ymj �nshwj rj sy�{fqzj 3��Nk�trnyyj i1�ymj �nshwj rj sy�nx�63�

nsij}� nx�f�uwj {ntzxq~ �ij hqfwj i�{fwnfgqj �wj uwj xj synsl�ymj �I T �qttu�nsij } 3�

� �� � � � � nx�fs�nsyj lj w�wj uwj xj synsl�ymj �nsnynfq�{fqzj �tk�ymj �I T �qttu�nsij } �{fwnfgqj 3�

qnrny� nx�f��nsyj lj w�wj uwj xj synsl�ymj �qnrny�{fqzj �tk�ymj �I T �qttu�nsij } �{fwnfgqj 3�

Ymj �{fwnfgqj x�fgt{j �rzxy�gj �fs�nsyj lj w�tw�nsyj lj w�{fwnfgqj 3��\ mj s�I T �qttux�fwj �sj xyj i1�hfwj �xmtzqi�gj �
j } j whnxj i�yt�nshqzij �ymj �htwwj xutsinsl�J S I I T �xyfyj rj syx�ktw�j {j w~ �I T �xyfyj rj sy3�
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6.54 ELSE

g� �� ����[ Uwt{nij x�fs�tuyntsfq�gwfshm�| nymns�fs�NK 333J S I NK �gqthp3�

Nsuzy� K twrfyx?

hfs� gj? JQXJ�

T zyuzy�K twrfyx?�

hfs� gj? Stsj�

Ymj �J QXJ �xyfyj rj sy�ktqqt| x�fs�fxxthnfyj i�NK �xyfyj rj sy3��Nk�ymj �wj xzqy�tk�ymj �NK �xyfyj rj sy�nx�kfqxj 1�uwtlwfr�htsywtq�
nx�ywfsxkj wwj i�yt�ymj �xyfyj rj sy�ktqqt| nsl�ymj �J QXJ �xyfyj rj sy3�
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6.55 ENDAT

g� �� ����[ Xnlsnknj x�ymj �j si�tk�f�ifyf�xywj fr3

Nsuzy� K twrfyx?

hfs� gj? Stsj�

T zyuzy�K twrfyx?

hfs� gj? JSIFY� �

Zxj i�yt�yj wrnsfyj �ifyf�ns�f�wf| �ifyf�qnxynsl3
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6.56 ENDCAS

g� �� ����[ Nsinhfyj x�ymj �j si�tk�ymj �hzwwj sy�H FXJ 333J S I H FX�tw�I K YH FX333J S I H FX�gqthp1�nsnynfyj i�| nym�
ymj �H FXJ �tw�I K YH FX �xyfyj rj sy3

Nsuzy� K twrfyx?

hfs� gj? JSIHFX�

T zyuzy�K twrfyx?

hfs� gj? Stsj� �
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6.57 ENDDO

g� �� ����[ Nsinhfyj x�ymj �j si�tk�f�I T 333J S I I T �gqthp1�nsnynfyj i�| nym�f�I T �xyfyj rj sy3�

Nsuzy� K twrfyx?

hfs� gj? JSIIT�

T zyuzy�K twrfyx?

hfs� gj? Stsj� �
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6.58 ENDFIL

g� �� ����[ Xuj hnknj x�ymj �j si�tk�ymj �uwtlwfr�tw�nsuzy�rtizqj 3�

Nsuzy� K twrfyx?

hfs� gj? JSIKNQ�

T zyuzy�K twrfyx?

hfs� gj? JSIKNQ�

Ymnx�nx�fq| f~ x�ymj �qfxy�xyfyj rj sy�ns�f�uwtlwfr�tw�nsuzy�rtizqj 3�

Fy�ymj �j si�tk�f�uwtlwfr1�ymj �J S I K NQ�xyfyj rj sy�nx�ufxxj i�yt�fqq�tuj sj i�I R NX�tzyuzy�knqj x1�fsi�fqq�tzyuzy�knqj x�fsi�
ij {nhj x�fwj �hqtxj i3��

Fy�ymj �j si�tk�fs�nsuzy�rtizqj 1�ymj �J S I K NQ�xyfyj rj sy�ywfsxkj wx�uwtlwfr�j } j hzynts�gfhp�yt�ymj �hfqqnsl�uwtlwfr�fy�
ymj �qnsj �ktqqt| nsl�ymj �H FQQ�xyfyj rj sy3

Ymj �J S I K NQ�xyfyj rj sy�| nqq�mf{j �ymj �xfrj �j kkj hy�fx�ymj �j } j hzynts�tk�f�H QT XJ 4J S I �xyfyj rj sy�ts�fs~ �tuj sj i�
I R NX�tzyuzy�ij {nhj x1�| nqq�mf{j �ymj �xfrj �j kkj hy�fx�ymj �j } j hzynts�tk�f�H QT X J 4P J J U �xyfyj rj sy�ts�fqq�tymj w�tuj sj i�
xytwflj �ij {nhj x1�fsi�| nqq�mf{j �ymj �xfrj �j kkj hy�fx�f�H QT XJ �xyfyj rj sy�ts�fqq�tymj w�ij {nhj x�tuj s�fy�uwtlwfr�
�� �� ��� ����O

Ymj �J S I K NQ�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.59 ENDGO

g� �� ����[ Nsinhfyj x�ymj �j si�tk�f�L T YFWL 333J S I L T �gqthp1�nsnynfyj i�| nym�ymj �L T YFWL �xyfyj rj sy3�

Nsuzy� K twrfyx?

hfs� gj? JSILT�

T zyuzy�K twrfyx?

hfs� gj? Stsj�

ISO 22093:2011(E)

© ISO 2011 – All rights reserved190

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



6.60 ENDIF

g� �� ����[ Nsinhfyj x�ymj �j si�tk�fs�NK 333J S I NK �tw�NK 333J QXJ 333J S I NK �gqthp1�nsnynfyj i�| nym�ymj �NK �xyfyj rj sy3�

Nsuzy� K twrfyx?

hfs� gj? JSINK�

T zyuzy�K twrfyx?

hfs� gj? Stsj�
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6.61 ENDMAC

g� �� ����[ Yj wrnsfyj x�f�R FH W T �xj vzj shj �ij knsnynts1�nsnynfyj i�| nym�ymj �R -qsfrj .B R FH W T 4333� �
� �� �� � � ��O

Nsuzy� K twrfyx?

hfs� gj? JSIRFH�

T zyuzy�K twrfyx?

hfs� gj? Stsj�
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6.62 ENDMES

g� �� ����[ Nsinhfyj x�ymj � j si�tk�f� H FQNG333J S I R J X1�R J FX333J S I R J X1�tw�W R J FX333J S I R J X �gqthp1�
nsnynfyj i�| nym�ymj �H FQNG1�R J FX1�tw�W R J FX �xyfyj rj syx3

Nsuzy� K twrfyx?

hfs� gj? JSIRJX�

T zyuzy�K twrfyx?

hfs� gj? Stsj�
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6.63 ENDSEL

g� �� ����[ Nsinhfyj x�ymj � j si� tk� f� XJ QJ H Y333H FXJ 333J S I H FX333I K YH FX333J S I H FX333J S I XJ Q� gqthp1�
nsnynfyj i�| nym�ymj �X J QJ H Y�xyfyj rj sy3

Nsuzy� K twrfyx?

hfs� gj? JSIXJQ�

T zyuzy�K twrfyx?

hfs� gj? Stsj�
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6.64 ENDSIMREQT

g� �� ����[ Nsinhfyj x�ymj �j si�tk�f�xnrzqyfsj tzx�wj vznwj rj sy�gqthp�nsnynfyj i�| nym�ymj �XNR W J V Y�xyfyj rj sy�
fsi�hfzxj x�ymj �xnrzqyfsj tzx�j } j hzynts�tk�fqq�J [ FQ�fsi�T Z YUZ Y�xyfyj rj syx�ns�ymj �gqthp3

Nsuzy� K twrfyx?

hfs� gj? foetjnsfru

T zyuzy�K twrfyx?

hfs� gj? tsbI��� � � J^foetjnsfruPusnbuyM� RM� SM� TM� RM� SM� TM� RM� SM� TM� RM� SM� T

\ mj wj ?�

� RM� SM� TM
� RM� SM� TM
� RM� SM� TM
� RM� SM� T

xfynxk~ �ymj �ktqqt| nsl�ywfsxktwrfynts�j vzfyntsx?

-f6.} �0�-g6.~ �0�-h6.��0�i6�B �} ,
-f7.} �0�-g7.~ �0�-h7.��0�i7�B �~ ,
-f8.} �0�-g8.~ �0�-h8.��0�i8�B ��,

\ mj wj ?�} ,1�~ ,1�fsi��,�fwj �ymj �httwinsfyj x�ns�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r�-fkyj w�ymj �
ywfsxktwrfynts�mfx�gj j s�fuuqnj i.�tk�fs~ �utnsy1�fsi�} 1�~ 1�fsi���fwj �ymj �httwinsfyj x�ns�ymj �
uwj {ntzx�httwinsfyj �x~ xyj r�tk�ymj �xfrj �utnsy3

YWRFY]� xnlsnknj x�ymfy�ymj �fqnlsrj sy�fsi�ywfsxktwrfynts�nsktwrfynts�kwtr�ymj �hzwwj sy�httwinsfyj �
x~ xyj r�nx�gj nsl�tzyuzy�tw�nsuzy3

qsfrj� nx�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �xnrzqyfsj tzx�wj vznwj rj sy3

Ymj �J S I XNR W J V Y�xyfyj rj sy�wj xzqyx�ns�ymj �xnrzqyfsj tzx�j } j hzynts�tk�fqq�J [ FQ�fsi�T ZYUZ Y�xyfyj rj syx�uj w�ymj �
htrrts�ifyzr�wj kj wj shj �kwfrj 1�ij knsj i�g~ �ymj �ytqj wfshj x1�| nym�ifyzr�xj vzj shj x�fsi�ifyzr�rfyj wnfq�htsinynts�
� �� ���� �� O��Ymj �wj xzqynsl�ywfsxktwrfynts�rfywn} �wj uwj xj synsl�ymj �fhyzfq�ifyzr�wj kj wj shj �kwfrj �rtgnqny~ �zxj i�ns�ymj �
xnrzqyfsj tzx�j {fqzfynts�nx�tzyuzy3

Ymj �qfgj q�sfrj �ns�ymj �tzyuzy�ktwrfy�tk�J S I XNR W J V Y�nx�ymj �xfrj �fx�ymj �qfgj q�sfrj �ns�ymj �X NR W J V Y�xyfyj rj sy
ktw�XNR W J V Y333J S I XNR W J V Y�gqthp3

Ymj �J S I X NR W J V Y�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3
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6.65 ENDXTN

g� �� ����[ Nsinhfyj x�ymj �j si�tk�fs�j } yj wsfq�ij hqfwfynts1�]YJ W S333J S I ]YS �gqthp1�nsnynfyj i�| nym�ymj �
]YJ W S �xyfyj rj sy3

Nsuzy� K twrfyx?

hfs� gj? JSI]YS�

T zyuzy�K twrfyx?

hfs� gj? Stsj�
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6.66 EQUATE

g� �� ����[ W j ht{j wx�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r�g~ � j vzfynsl�y| t�ifyzr�xj yx�tw�ufwy�httwinsfyj �
x~ xyj rx1�tw�fxxthnfyj x�f�ufwy�httwinsfyj �x~ xyj r�| nym�f�H FI �httwinsfyj �x~ xyj r3

Nsuzy� K twrfyx?

hfs� gj? frvbufPeb-qsfrj6.1IF-qsfrj7.�

�� [ frvbufPebI��� � � RJMdbedtMejeI��� � � TJM� � � � R

T zyuzy�K twrfyx?

hfs� gj� fqq? frvbufPeb-qsfrj6.1IF-qsfrj7.�
frvbufPusnbuyM� RM� SM� TM� RM� SM� TM� RM� SM� TM� RM� SM� T

�� [ frvbufPebI��� � � RJMdbedtM� RM� SM� TM� RM� SM� TM� RM� SM� TM� RM� SM� T

\ mj wj ?�

{fwd6� hfs� gj?
�� [

� RM� SM� TM� RM� SM� TM� RM� SM� TM� RM� SM� T
,yj}y,�

� RM� SM� TM
� RM� SM� TM
� RM� SM� TM
� RM� SM� T

xfynxk~ �ymj �ktqqt| nsl�ywfsxktwrfynts�j vzfyntsx?

-f6.} �0�-g6.~ �0�-h6.��0�i6�B �} ,
I� 7.} �0�-g7.~ �0�-h7.��0�i7�B �~ ,
-f8.} �0�-g8.~ �0�-h8.��0�i8�B ��,

\ mj wj ?�} ,1�~ ,1�fsi��,�fwj �ymj �httwinsfyj x�ns�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r�-fkyj w�ymj �
ywfsxktwrfynts�mfx�gj j s�fuuqnj i.�tk�fs~ �utnsy1�fsi�} 1�~ 1�fsi���fwj �ymj �httwinsfyj x�ns�ymj �
uwj {ntzx�httwinsfyj �x~ xyj r�tk�ymj �xfrj �utnsy3

HFIHX� xnlsnknj x�ymfy�f�H FI �httwinsfyj �x~ xyj r�| nqq�gj �j vzfyj i�yt�f�ufwy�httwinsfyj �x~ xyj r3�

IF-qsfrj6.� nx�ymj �qfgj q�tk�ymj �ifyzr�xj y�tw�httwinsfyj �x~ xyj r�yt�gj �j vzfyj i�kwtr3�

IF-qsfrj7.� nx�ymj �qfgj q�tk�ymj �ifyzr�xj y�tw�httwinsfyj �x~ xyj r�yt�gj �j vzfyj i�yt3

INI-qsfrj8.� nx�ymj �ij {nhj �nij synknhfynts��� � � ��tk�fs�tuj sj i�H FI �knqj �htsyfnsnsl�httwinsfyj �x~ xyj r�
� � ��������� O

,yj}y,� nx�f�xj wnj x�tk�uwnsyfgqj �Z YK =�hmfwfhyj wx1�j shqtxj i�ns�futxywtumj x1�ymfy�xnlsnknj x�ymj �nij synknj w�
tk�ymj �H FI �httwinsfyj �x~ xyj r�sfrj 3

YWRFY]� xnlsnknj x�ymfy�ymj �fqnlsrj sy�fsi�ywfsxktwrfynts�nsktwrfynts�nx�gj nsl�tzyuzy3�

Ymj �J V ZFYJ �xyfyj rj sy�hwj fyj x�f�ywfsxktwrfynts�kwtr�I F-qsfrj 6.�yt�I FI��� � � 7.�fsi�zuifyj x�uwj {ntzxq~ �
rj fxzwj i�kj fyzwj x�fsi�httwinsfyj �x~ xyj rx�g~ �ymj �ywfsxktwrfynts�| mj s�wj kj wj shj i�xzhm�ymfy�ymj �j kkj hy�nx�ymfy�
uwj {ntzxq~ �rj fxzwj i�kj fyzwj x�fuuj fw�yt�mf{j �gj j s�rj fxzwj i�ns�f�xnslqj �ufwy�httwinsfyj �x~ xyj r3�

Ymj �J V ZFYJ �xyfyj rj sy�nx�zxj i�yt�hmfslj �ymj �utxnynts�fsi4tw�twnj syfynts�tk�f�ufwy�| mnqj �wj yfnsnsl�uwj {ntzx�
inrj sxntsfq�nsktwrfynts3��K tw�j } fruqj 1�yt�rj fxzwj �kj fyzwj x�ts�f�ufwy�ymfy�fwj �sty�fhhj xxngqj �kwtr�f�xnslqj �ufwy�
���� ��� ����O

Ymj �J V ZFYJ �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�

Note 1: Refer to A.13 for an example of the use of the EQUATE statement.

Note 2: The output format containing the CADCS minor word is only used with the input format containing the
CADCS minor word.

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 197

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



6.67 ERROR

g� �� ����[ Zxj i�yt�ij knsj �ymj �mfsiqnsl�tk�I R J �j wwtw�htij x

Nsuzy� K twrfyx?

hfs� gj? fsspsP� � � � R

T zyuzy�K twrfyx?

hfs� gj? fsspsP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

I� � � � � � � � � � JM� � � � S
TKK�
bvupM� � � � S

{fwd7� hfs� gj?
�� [
�� [
�� [

FQQ�
jmmfhbmupvdi
opupvdi
jwhtij�

FQQ� xnlsnknj x�ymfy�fs~ �j wwtw�| nqq�hfzxj �uwtlwfr�j } j hzynts�yt�gwfshm�yt�ymj �xuj hnknj i�ozruyfwlj y3�

FZYT� xnlsnknj x�ymfy�f�I R J �xuj hnknh�xj fwhm�fsi�wj ht{j w~ �fqltwnymr�yt�mfsiqj �ymj �j wwtw�nx�yt�gj �
j sfgqj i3�

jwhtij� nx�f�szrgj w�wj uwj xj synsl�f�I R J �xuj hnknh�j wwtw�htij 3��J wwtw�htij x�fwj �nij synknj i�ns�ymj �
hmfwfhyj wn�fynts�knqj 3

jmmfhbmupvdi xnlsnknj x�ymfy�nk�fs�nqqj lfq�tw�zsj } uj hyj i�uwtgj �ywnllj w�thhzwx1�uwtlwfr�j } j hzynts�| nqq�gwfshm�yt�
ymj �xuj hnknj i�ozruyfwlj y3

I� � � � � � � � � � J nx�ymj �qthfynts�yt�| mnhm�ymj �uwtlwfr�j } j hzynts�htsywtq�| nqq�gj �ywfsxkj wwj i1�| mj s�fs�j wwtw�
htsinynts�nx�j shtzsyj wj i3

opupvdi xnlsnknj x�ymfy�nk�st�ytzhm�nx�ij yj hyj i�| nymns�ymj �xj fwhm�inxyfshj �xuj hnknj i�g~ �ymj �qfxy�
XSXJ Y4XJ FW H M �xyfyj rj sy1�uwtlwfr�j } j hzynts�| nqq�gwfshm�yt�ymj �xuj hnknj i�ozruyfwlj y3�

TKK� xnlsnknj x�ymfy�j wwtw�mfsiqnsl�nx�yt�gj �yzwsj i�tkk3

Nk�fs�j wwtw�thhzwx�ymj s�ymj �Nsywnsxnh�K zshynts�XJ W W T W-.�wj yzwsx�ymj �j wwtw�htij �-,NQQJ LFQYT Z H M ,1�,ST YT Z H M ,�tw�
j whtij �fx�xuj hnknj i�ns�ymj �hmfwfhyj wn�fynts�knqj .�fx�f�y~ uj � H M FW1�X H K J FY-.�htsyfnsx�ymj �kj fyzwj �qfgj q�fsi�
XR T I J -.�wj yzwsx�ymj �xyfyj �tk�ymj �R T I J �xyfyj rj sy3

Ymj �fuuwtuwnfyj �J W W T W �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�fs�j wwtw�htsinynts�nx�j shtzsyj wj i3�

Note 1: The DME error code for ILLEGALTOUCH and NOTOUCH can be obtained using the intrinsic functions
SILTCH() and SENSNOTOUCH().

Note 2: This statement provides the capability of handling errors that would otherwise suspend processing
when error conditions are encountered while in automatic or programmed mode. Typically, this
statement is placed in the beginning of a program. When an error condition is encountered that is
associated with the error code in this statement, control of the program is passed to the line with the
statement (jumptarget).
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6.68 EVAL

g� �� ����[ J {fqzfyj x�sfrj i�kj fyzwj -x.�yt�ymj �ytqj wfshj -x.3

Nsuzy� K twrfyx?

hfs� gj? fwbmP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

gbI��� � � RJMuI��� � � 7.� {fwd7
gbI��� � � TJM� � � � TMu-qsfrj9.�
� � � � UMgb-qsfrj: .1Y-qsfrj9.�
ldI��� � � WJ

{fwd7� hfs� gj?
�� [

MuI��� � � 7.� {fwd7
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [
�� [

K-qsfrj<.�
KF-qsfrj: .�
IFY-qsfrj=.�

{fwd9� hfs� gj?
�� [

K-qsfrj>.�
IFY-qsfrj=.�

IFY-qsfrj=.� nx�ymj �ifyzr�qfgj q�tk�ymj �ifyzr�fxxthnfyj i�| nym�f�rj fxzwj i�kj fyzwj �ns�f�wj qfyntsxmnu�
ytqj wfshj 1�ktw�j } fruqj 1�YT Q4FSL QG�tw�upmPejtucO

K-qsfrj<.� nx�ymj �qfgj q�tk�ymj �kj fyzwj �strnsfq�fxxthnfyj i�| nym�f�rj fxzwj i�kj fyzwj �ns�f�wj qfyntsxmnu�
ytqj wfshj 1�ktw�j } fruqj 1�YT Q4FSL QG�tw�YT Q4I NXYG3

K-qsfrj>.� nx�ymj �qfgj q�tk�ymj �kj fyzwj �strnsfq�fxxthnfyj i�| nym�f�rj fxzwj i�kj fyzwj �ns�f�wj qfyntsxmnu�
ytqj wfshj 1�ktw�j } fruqj 1�YT Q4FSL QG�tw�YT Q4I NXYG3

KF-qsfrj6.� nx�ymj �qfgj q�tk�ymj �kj fyzwj �fhyzfq�yt�gj �j {fqzfyj i3

KF-qsfrj8.� nx�ymj �qfgj q�tk�ymj �knwxy�kj fyzwj �fhyzfq�yt�gj �fxxthnfyj i�| nym�f�wj qfyntsxmnu�ytqj wfshj 1�ktw�
j } fruqj 1�YT Q4FSL QG�tw�YT Q4I NXYG3��\ mj s�zxj i�ns�ymj �J [ FQ4K F-qsfrj 6.1�K -qsfrj X.1�
uI��� � � 7.�ktwr1�K F-qsfrj 6.�wj uwj xj syx�ymj �rj fxzwj i�kj fyzwj �fxxthnfyj i�| nym�f�kj fyzwj �
strnsfq�K I��� � � X.�ns�f�wj qfyntsxmnu�ytqj wfshj 1�ktw�j } fruqj 1�YT Q4FSL QG�tw�YT Q4I NXYG3��
\ mj s�zxj i�ns�ymj �fwbmPgbI��� � � 6.1�I FY-qsfrj 7.1�Y-qsfrj 7.�ktwr1�K FI��� � � 6.�wj uwj xj syx�
ymj �kj fyzwj �fhyzfq�fxxthnfyj i�| nym�f�ifyzr�I FYI��� � � 7.�ns�f�wj qfyntsxmnu�ytqj wfshj 1�ktw�
j } fruqj 1�YT Q4FSL QG�tw�YT Q4I NXYG3

KF-qsfrj: .� nx�ymj �qfgj q�tk�ymj �xj htsi�kj fyzwj �yt�gj �fxxthnfyj i�| nym�f�wj qfyntsxmnu�ytqj wfshj 1�ktw�j } fruqj 1�
YT Q4FSL QG�tw�YT Q4I NXYG3��\ mj s�zxj i�ns�ymj �fwbmPgI��� � � Z.1�K F-qsfrj 8.1�Y-qsfrj 7.�
ktwr1�K F-qsfrj 8.�wj uwj xj syx�ymj �rj fxzwj i�kj fyzwj �fxxthnfyj i�| nym�f�kj fyzwj �strnsfq�
K -qsfrj >.�ns�f�wj qfyntsxmnu�ytqj wfshj 1�ktw�j } fruqj 1�YT Q4FSL QG�tw�YT Q4I NXYG3��\ mj s�zxj i�
ns�ymj �fwbmPebuI��� � � Y.1�K F-qsfrj 8.1�Y-qsfrj 7.�ktwr1�K FI��� � � 8.�wj uwj xj syx�ymj �kj fyzwj �
fhyzfq�fxxthnfyj i�| nym�f�ifyzr�I FYI��� � � Y.�ns�f�wj qfyntsxmnu�ytqj wfshj 1�ktw�j } fruqj 1�
YT Q4FSL QG�tw�YT Q4I NXYG3

ldI��� � � ;.� nx�ymj �qfgj q�tk�ymj �pj ~ �hmfwfhyj wnxynh�qfgj q�ij knsj i�ns�ymj �P J ^H M FW �xyfyj rj sy�ymfy�mfx�
fxxthnfyj i�kj fyzwj -x.�fsi�ytqj wfshj -x.1�fsi�rf~ �fqxt�mf{j �f�pj ~ �hmfwfhyj wnxynh�ij xnlsfynts�tk�
H W NYNH FQ1�R FO T W1�tw�R NS T W3

Y-qsfrj7.� nx�ymj �qfgj q�tk�ymj �ytqj wfshj �fxxthnfyj i�| nym�ymj �K F-qsfrj .3�

Y-qsfrj9.� nx�ymj ��� � � ��tk�ymj �wj qfyntsxmnu�ytqj wfshj 1�ktw�j } fruqj 1�YT Q4FSL QG�tw�YT Q4I NXYG1�fxxthnfyj i�
| nym�ymj �rj fxzwj i�kj fyzwj x3
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\ mj s�f�ytqj wfshj �nx�xuj hnknj i1�ymj �j } j hzynts�tk�ymj �J [ FQ�xyfyj rj sy�wj xzqyx�ns�ymj �htruzyfynts�tk�ymj �ytqj wfshj �
fhyzfq-x.1�ktw�j } fruqj 1�YF-qsfrj .3��Ymj �qfgj qx�tk�ymj xj �fhyzfqx�hfs�ymj s�gj �zxj i�ns�htsozshynts�| nym�ymj �ktqqt| nsl�
xyfyj rj syx?�T GYFNS1�[ FQZ J 1�NK 1� H Z YH T R 1�tw�T Z YUZ Y3��Ymj �ufyyj ws�ij knsj i�g~ �ymj �K J FY4UFYJ W S �xyfyj rj sy�
ij knsnynts�hfs�gj �zxj i�yt�j {fqzfyj �ymj �htrutxnyj �utxnyntsnsl�ij knsj i�g~ �ymj �YT Q4H T R UT X �xyfyj rj sy�ytqj wfshj �
ktw�xj {j wfq�kj fyzwj x�fxxthnfyj i�| nym�tsj �ytqj wfshj 3�

Note: The EVAL statement is useful to generate actuals required for selective processing, or IPV, but not
necessarily intended for output.
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6.69 EXTENS

g� �� ����[ I j knsj x�f�xj sxtw�j } yj sxnts�htrutsj sy1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? tyI��� � � J^fyufotP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

� � M� � M� �
wfdM� M� M� M�� �� � �

� � M� � M� � nx�ymj �strnsfq�tkkxj y�kwtr�ymj �rtzsynsl�utnsy�ktw�ymj �j } yj sxnts�yt�ymj �rtzsynsl�utnsy�ktw�ymj �
xzgxj vzj sy�xj sxtw�htrutsj sy3

n1o1p� nx�ymj �inwj hynts�uj wuj sinhzqfw�yt�ymj �xzwkfhj �tk�ymj �j } yj sxnts�rtzsynsl�utnsy�ktw�ymj �
xzgxj vzj sy�xj sxtw�htrutsj sy3

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �xj sxtw�j } yj sxnts3

qjslym� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �qj slym�tk�ymj �j } yj sxnts3�

[JH� xnlsnknj x�ymfy�ymj �j } yj sxnts�nx�ij knsj i�zxnsl�f�inwj hynts�{j hytw�fsi�f�qj slym�fqtsl�ymj �{j hytw3�

Note: Refer to example A.30.2 and (Figure A.7 — Multi-probes from multiple ports on the head) for illustration
and sample code used to define a sensor component using the EXTENS statement.
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6.70 EXTFIL

g� �hynts?� I j hqfwj x�fs�j } yj wsfq�knqj �ij knsnynts3

Nsuzy� K twrfyx?

hfs� gj? fyugjmP� � � � RMH� � �� �� � � H

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

IRNX�
IRJ�

IRJ� xnlsnknj x�fs�j } yj wsfq�knqj �htsyfnsnsl�I R J �htsywtq�uwtlwfr�qfslzflj �wtzynsj x3�

IRNX� xnlsnknj x�f�I R NXR I � j } yj wsfq�knqj �y~ unhfqq~ �htsyfnsnsl�I R NX�R FH W T �wtzynsj x3�

H� � �� �� � � H nx�f�kzqq~ �vzfqnknj i�knqj sfrj �tk�ymj �j } yj wsfq�knqj �nshqzinsl�ufwj sy�inwj hytw~ �sfrj x1�j shqtxj i�| nym�
� � �� ���� � � � O

K tw�j } fruqj 1�,4zxw4irj 4r~ xzgknqj ,

Fqq�J ]YK NQ�xyfyj rj sy�ij knsnyntsx�rzxy�thhzw�| nymns�f�]YJ W S333J S I ]YS �gqthp3��Fs�J ]YK NQ�xyfyj rj sy�ij knsnynts�
| nqq�gj �hmj hpj i�yt�{j wnk~ �ymfy�ymj �knqj �j } nxyx3��Yt�xfynxk~ �fs~ �H FQQ4J ]YJ W S1�I R NX�rfhwtx1�ymj �ij knsj i�
J ]YK NQ4I R NX�knqj x�| nqq�gj �xj fwhmj i�fhhtwinsl�yt�nyx�ij knsnynts�uwj hj ij shj �zsynq�ymj �rfhwt�nx�ktzsi3
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6.71 FEAT/ARC ( input format 1 )

g� �� ����[ I j knsj x�f�strnsfq�hnwhzqfw�fwh�tw�htsxywzhyx�fs�fhyzfq�hnwhzqfw�fwh1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy�g��� � �� [

hfs� gj? gI��� � � .BKJFY4FWH1{fwd61{fwd71n1o1p1wfi1fsl61fsl7� {fwd8

�� [ gbI��� � � .BKJFY4FWH1{fwd61{fwd71n1o1p1wfi1fsl61fsl7� {fwd8

T zyuzy�K twrfyx?

hfs� gj? gI��� � � .BKJFY4FWH1{fwd61{fwd71n1o1p1wfi1fsl61fsl7� {fwd8

�� [ gbI��� � � .BKJFY4FWH1{fwd61{fwd71n1o1p1wfi1fsl61fsl7� {fwd8

�� [ gbI��� � � J^gfbuPbsdMsbxebu
� 4w}61w~61w�6
� 4w}71w~71w�7
� 4333�
JSIFY�

�� [ gI��� � � .`sbBKJFY4FWH1UYIFYF1{fwd9� {fwd:

�� [ gbI��� � � .`sbBKJFY4FWH1UYIFYF1{fwd;1uwginfr� {fwd<

\ mj wj ?�

{fwd6� hfs� gj?
�� [

NSSJW�
TZYJW�

{fwd7� hfs� gj?
�� [

dbsuM� M� M�
qpmM� M� M�

{fwd8� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd: � hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd;� hfs� gj?
�� [

{fwd9�
sbxebuM� � RM� � RM� � R

{fwd<� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

fsl6� nx�ymj �xyfwy�fslqj �fsi�nx�ij yj wrnsj i�g~ �j nymj w�ymj �rfotw�f} nx�tk�ymj �hzwwj sy�| twpnsl�uqfsj �tw�
g~ �ymj �{j hytw�ij knsj i�g~ �ymj �uwj xj shj �tk�{fwd83�

fsl7� nx�ymj �nshqzij i�fslqj �tk�ymj �hnwhzqfw�fwh�| nym�wj xuj hy�yt�fsl63

FWH� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�hnwhzqfw�fwh3�

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

n1o1p� nx�ymj �inwj hynts�{j hytw�tk�ymj �uqfsj �ns�| mnhm�ymj �hnwhzqfw�fwh�qnj x3

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3� �
W j kj w�yt�xj hynts�: 38373;3�

NSSJW� xnlsnknj x�ymfy�ymj �nsxnij �tk�ymj �hnwhzqfw�fwh�nx�yt�gj �rj fxzwj i�-ymfy�nx1�f�knqqj y.3

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�VOTOSOW3�

� � M� � M� � nx�ymj �xyfwynsl�inwj hynts�{j hytw�| nymns�ymj �uqfsj �tk�ymj �hnwhzqfw�fwh3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�
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s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�f�xuj hnknh�nsin{nizfq�utnsy3�

TZYJW� xnlsnknj x�ymfy�tzyxnij �tk�ymj �hnwhzqfw�fwh�nx�yt�gj �rj fxzwj i�-ymfy�nx1�f�wtzsi.3

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

w1f1m� fwj �ymj �utqfw�httwinsfyj x�tk�ymj �hj syj wNutnsy�tk�ymj �hnwhzqfw�fwh3�

wfi� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �wfinzx�tk�ymj �hnwhzqfw�fwh3�

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1�H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsyx3

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �hj syj wNutnsy�tk�ymj �hnwhzqfw�fwh3�

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3�

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3

Nk�{fwd8�nx�sty�xzuuqnj i1�ymj s�ymj �xyfwy�fslqj �nx�ij yj wrnsj i�g~ �ymj �rfotw�f} nx�tk�ymj �hzwwj sy�| twpnsl�uqfsj 3�

Ymj �K J FY4FW H �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.72 FEAT/ARC ( input format 2 )

g� �� ����[ I j knsj x�f�strnsfq�hnwhzqfw�fwh�tw�htsxywzhyx�fs�fhyzfq�hnwhzqfw�fwh1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? K-qsfrj.BKJFY4FWH19UTNSY1{fwd61j6}1j6~1j6�1r}1r~1r�1j7}1j7~1j7�1)�
� � M� � M� �

�� [ KF-qsfrj.BKJFY4FWH19UTNSY1{fwd61j6}1j6~1j6�1r}1r~1r�1j7}1j7~1j7�1)�
� � M� � M� �

T zyuzy�g��� � �� [

hfs� gj? K-qsfrj.BKJFY4FWH19UTNSY1{fwd61j6}1j6~1j6�1r}1r~1r�1j7}1j7~1j7�1)�
� � M� � M� �

�� [ KF-qsfrj.BKJFY4FWH19UTNSY1{fwd61j6}1j6~1j6�1r}1r~1r�1j7}1j7~1j7�1)�
� � M� � M� �

�� [ gbI��� � � J^gfbuPbsdMsbxebu
P� � RM� � RM� � R
P� � SM� � SM� � S
4333�
JSIFY�

�� [ gI��� � � J`sbBKJFY4FWH1UYIFYF1{fwd7� {fwd8

�� [ gbI��� � � .`sbBKJFY4FWH1UYIFYF1{fwd91uwginfr� {fwd:

\ mj wj ?�

{fwd6� hfs� gj?
�� [

NSSJW�
TZYJW�

{fwd7� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd8� hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [

{fwd7�
sbxebuM� � RM� � RMw�6�

{fwd: � hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

9UTNSY� xnlsnknj x�ymfy�ymj �hnwhzqfw�fwh�nx�gj nsl�ij knsj i�| nym�ktzw�utnsyx3

FWH� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�hnwhzqfw�fwh3�

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�ktw�ymj �hj syj w�tk�ymj �hnwhzqfw�fwh3�

� R� M� R� M� R� fwj �ymj �H fwyj xnfs�httwinsfyj x�ktw�ymj �knwxy�j si�utnsy�tk�ymj �hnwhzqfw�fwh3�

� S� M� S� M� S� fwj �ymj �H fwyj xnfs�httwinsfyj x�ktw�ymj �xj htsi�j si�utnsy�tk�ymj �hnwhzqfw�fwh3�

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

NSSJW� xnlsnknj x�ymfy�ymj �nsxnij �tk�ymj �hnwhzqfw�fwh�nx�yt�gj �rj fxzwj i�-ymfy�nx1�f�knqqj y.3

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�VOTOSOW3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�ktw�ymj �rniutnsy�ts�ymj �hnwhzqfw�fwh3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�f�xuj hnknh�nsin{nizfq�utnsy3�
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TZYJW� xnlsnknj x�ymfy�tzyxnij �tk�ymj �hnwhzqfw�fwh�nx�yt�gj �rj fxzwj i�-ymfy�nx1�f�wtzsi.3

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1�H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsyx3

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4FW H �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.73 FEAT/CIRCLE

g� �� ����[ I j knsj x�f�strnsfq�hnwhqj �tw�htsxywzhyx�fs�fhyzfq�hnwhqj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � J^gfbuPdjsdmfM� � � � RM� � � � SM� M� M� M� � � �

�� [ gbI��� � � J^gfbuPdjsdmfM� � � � RM� � � � SM� M� M� M� � � �

T zyuzy�K twrfyx?

hfs� gj? gI��� � � J^gfbuPdjsdmfM� � � � RM� � � � SM� M� M� M� � � �

�� [ gbI��� � � J^gfbuPdjsdmfM� � � � RM� � � � SM� M� M� M� � � �

�� [ gbI��� � � J^gfbuPdjsdmfMsbxebu
P� � RM� � RM� � R
P� � SM� � SM� � S
4333�
JSIFY�

�� [ gI��� � � .`sbBKJFY4HNWHQJ1UYIFYF1{fwd8� {fwd9

�� [ gbI��� � � .`sbBKJFY4HNWHQJ1UYIFYF1{fwd: 1uwginfr� {fwd;

\ mj wj ?�

{fwd6� hfs� gj?
�� [

NSSJW�
TZYJW�

{fwd7� hfs� gj?
�� [

dbsuM� M� M�
qpmM� M� M�

{fwd8� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd9� hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [

{fwd8�
sbxebuM� � RM� � RM� � R

{fwd;� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

HNWHQJ� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�hnwhqj 3

infr� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �infrj yj w�tk�ymj �hnwhqj 3�

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

n1o1p� � nx�ymj �inwj hynts�{j hytw�tk�ymj �uqfsj �ns�| mnhm�ymj �hnwhqj �qnj x3�

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

NSSJW� xnlsnknj x�ymfy�ymj �nsxnij �tk�ymj �hnwhqj �nx�yt�gj �rj fxzwj i�-ymfy�nx1�f�mtqj .3�

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�: 38373;3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�f�xuj hnknh�nsin{nizfq�utnsy3�

TZYJW� xnlsnknj x�ymfy�tzyxnij �tk�ymj �hnwhqj �nx�yt�gj �rj fxzwj i�-ymfy�nx1�f�gtxx.3

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i� utnsyx3
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UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

w1f1m� fwj �ymj �utqfw�httwinsfyj x�tk�ymj �hj syj wNutnsy�tk�ymj �hnwhqj 3

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1�H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsyx3

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �hj syj wNutnsy�tk�ymj �hnwhqj 3

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4H NW H QJ �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.74 FEAT/COMPOUND

g� �� ����[ I j knsj x�f�strnsfq�htrutzsi�kj fyzwj �zxnsl�uwj {ntzxq~ �ij knsj i�kj fyzwj x1�fsi�fxxnlsx�f�qfgj q�
yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � J^gfbuPdpnqpvoeM� � � � RMgI��� � � RJMgI��� � � 6.� {fwd8

T zyuzy�K twrfyx?

hfs� gj? gI��� � � .BKJFY4HTRUTZSI1{fwd6� {fwd8

�� [ gbI��� � � J^gfbuPdpnqpvoeMgbI��� � � 7.� {fwd6� {fwd8

�� [ gbI��� � � J^gfbuPdpnqpvoeMsb\IFY�
P� � RM� � RM� � R
P� � SM� � SM� � S
4333�
JSIFY�

�� [ gI��� � � .`sbBKJFY4HTRUTZSI1UYIFYF1{fwd9� {fwd:

�� [ gbI��� � � .`sbBKJFY4HTRUTZSI1UYIFYF1{fwd;1uwginfr� {fwd<

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

byjbmM� � � � SM� M� M�
qmbofM� � � � SM� M� M�
tqifsfM� � � � S

{fwd7� hfs� gj?
�� [

HFWY1}1~1��
qpmM� M� M�

{fwd8� hfs� gj?
�� [

MgI��� � � 6.� {fwd8
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd: � hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd;� hfs� gj?
�� [

{fwd9�
sbxebuM� � RM� � RM� � R

{fwd<� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

F]NFQ� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�fs�f} nfq�kj fyzwj �xzhm�fx�f�h~ qnsij w�tw�htsj 3�

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

UQFSJ� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�uqfsfw�kj fyzwj 3�

K-qsfrj6.� nx�f�kj fyzwj �strnsfq��� � � � zxj i�ns�ij knsnsl�ymj �htrutzsi3

KF-qsfrj7.� nx�f�rj fxzwj i�kj fyzwj �fhyzfq��� � � ��zxj i�ns�ymj �htrutzsi3

n1o1p� nx�ymj �inwj hynts�{j hytw�tk�ymj �kj fyzwj 3��K tw�f} nfq1�ymj �inwj hynts�{j hytw�nx�fqtsl�ymj �f} nx�tk�ymj �
f} nfq�kj fyzwj 3��K tw�uqfsfw1�ymj �inwj hynts�{j hytw�nx�ymj �uqfsj �stwrfq�utnsynsl�f| f~ �kwtr�ymj �
� � ��Hx�rfxx3

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hyntsVOTOSOW3�

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�: 38373;3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�
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s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�

dpnqpvoe xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�htrutzsi�kj fyzwj 3�

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1�H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

w1f1m� fwj �ymj �utqfw�httwinsfyj x�tk�f�utnsy�qthfynsl�ymj �kj fyzwj 3��K tw�F]NFQ1�ymj �utnsy�qnj x�ts�ymj �f} nx�
tk�ymj �kj fyzwj 3��K tw�UQFS J 1�ymj �utnsy�qnj x�ts�ymj �uqfsj 3��K tw�XU M J W J 1�ymj �utnsy�nx�ymj �hj syj w2
utnsy�tk�ymj �xumj wj 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R

� � SM� � SM� � S

333�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.3

XUMJWJ� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�xumj wnhfq�kj fyzwj 3�

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�f�utnsy�qthfynsl�ymj �kj fyzwj 3��K tw�F]NFQ1�ymj �utnsy�qnj x�ts�ymj �
f} nx�tk�ymj �kj fyzwj 3��K tw�UQFS J 1�ymj �utnsy�qnj x�ts�ymj �uqfsj 3��K tw�XUM J W J 1�ymj �utnsy�nx�ymj �
� � ��� �Nutnsy�tk�ymj �xumj wj 3

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3�

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4H T R UT Z S I �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note 1: This feature definition is used to be assigned with the DAT(x-x) compound datum feature DATDEF.

Note 2: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.

Note 3: For AXIAL compound features, only coaxial axial features such as cones or cylinders can be assigned.

For PLANE compound features, only coplanar features such as planes can be assigned.

For SPHERE compound features, only spheres that share the same center-point can be assigned.

Note 4: Construction is the only method of creating a COMPOUND feature actual.
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6.75 FEAT/CONE

g� �� ����[ I j knsj x�f�strnsfq�htsj �tw�htsxywzhyx�fs�fhyzfq�htsj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � J^gfbuPdpofM� � � � RM� � � � SM� M� M� M� ��

�� [ gbI��� � � J^gfbuPdpofM� � � � RM� � � � SM� M� M� M� ��

T zyuzy�K twrfyx?

hfs� gj? gI��� � � J^gfbuPdpofM� � � � RM� � � � SM� M� M� M� ��

�� [ gbI��� � � J^gfbuPdpofM� � � � RM� � � � SM� M� M� M� ��

�� [ gbI��� � � J^gfbuPdpofMsbxebu
P� � RM� � RM� � R
P� � SM� � SM� � S
4333�
JSIFY�

�� [ gI��� � � .`sbBKJFY4HTSJ1UYIFYF1{fwd8� {fwd9

�� [ gbI��� � � .`sbBKJFY4HTSJ1UYIFYF1{fwd: 1uwginfr� {fwd;

\ mj wj ?�

{fwd6� hfs� gj?
�� [

NSSJW�
TZYJW�

{fwd7� hfs� gj[
�� [

dbsuM� M� M�
qpmM� M� M�

{fwd8� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd9� hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [

{fwd8�
sbxebuM� � RM� � RM� � R

{fwd;� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

fsl� nx�f����Nsj lfyn{j �wj fq�szrgj wwj uwj xj synsl�ymj �nshqzij i�fslqj �tk�ymj �htsj �ns�hzwwj sy�x~ xyj r�
zsnyx3�

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

HTSJ� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�htsj 3

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

n1o1p� � nx�ymj �inwj hynts�{j hytw�fxxthnfyj i�| nym�ymj �htsj 1�| mnhm�utnsyx�fqtsl�ymj �htsj ,x�f} nx�kwtr�ymj �
{j wyj } �yt�ymj �tuj s�j si�tk�ymj �htsj 3��W j kj w�yt�-K nlzwj �cOTX�� �F�htsj �kj fyzwj 1�{j hytw�
���� � ��� ����.3�

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3� �
W j kj w�yt�xj hynts�: 38373;3�

NSSJW� xnlsnknj x�ymfy�ymj �nsxnij �tk�ymj �htsj �nx�yt�gj �rj fxzwj i�-ymfy�nx1�f�htsnhfq�mtqj .3�

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�: 38373;3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�f�xuj hnknh�nsin{nizfq�utnsy3�

TZYJW� xnlsnknj x�ymfy�ymj �tzyxnij �tk�ymj �htsj �nx�yt�gj �rj fxzwj i�-ymfy�nx1�f�htsnhfq�gtxx.3�

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3
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� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

w1f1m� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �{j wyj } 3

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1�H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3�

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.3�

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �{j wyj } 3

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3�

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4H T S J �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.76 FEAT/CONRADSEGMNT

g� �� ����[ I j knsj x�f�kj fyzwj �strnsfq�tw�htsxywzhyx�f�kj fyzwj �fhyzfq�htsnhfq�wfinfq�xj lrj sy�fsi�fxxnlsx�
f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � .BKJFY4HTSWFIXJLRSY1{fwd61{fwd71xyfwywfi1jsiwfi1� )
� � M� � M� � M� � M� � M� �

�� [ gbI��� � � .BKJFY4HTSWFIXJLRSY1{fwd61{fwd71xyfwywfi1jsiwfi1� )
� � M� � M� � M� � M� � M� �

T zyuzy�K twrfyx?

hfs� gj? gI��� � � .B� KJFY4HTSWFIXJLRSY1{fwd61{fwd71xyfwywfi1jsiwfi1� )
� � M� � M� � M� � M� � M� �

�� [ gbI��� � � .B� KJFY4HTSWFIXJLRSY1{fwd61{fwd71xyfwywfi1jsiwfi1� )
� � M� � M� � M� � M� � M� �

�� [ gbI��� � � .BKJFY4HTSWFIXJLRSY1WF\IFY�
4w}61w~61w�6�
4w}71w~71w�7�
4333� �
JSIFY�

�� [ gI��� � � J|�~^gfbuPdposbetfhnouMquebubM� � � � 8� {fwd9�

�� [ gbI��� � � J|�~^gfbuPdposbetfhnouMquebubM� � � � V1uwginfr� {fwd;�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

NSSJW�
TZYJW�

{fwd7� hfs� gj?
�� [

dbsuM� � M� � M� � M� � M� � M� �
qpmM� � M� � M� � M� � M� � M� �

� � � � T� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

� � � � U� hfs� gj?
�� [

1ns1os1ps�
itjx� sty� j}nxy

� � � � V� hfs� gj?
�� [

{fwd8� �
sbxebuM� � RM� � RM� � R

� � � � W� hfs� gj?
�� [

1nu1ou1pu�
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

dposbetfhnou xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�htsnhfq�wfinfq�xj lrj sy3�

� � M� � M� � nx�ymj �qtslnyzij �j si�{j hytw�zxj i�yt�gtzsi�ymj �qtslnyzij �tk�ymj �wfinfq�xj lrj sy�kj fyzwj 3

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

jsiwfi� nx�f�sts2sj lfyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �wfinzx�fy�ymj �wfinfq�xj lrj sy�kj fyzwj Hx�j si�
utnsy3�

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�f�j si�utnsy�ts�ymj �f} nx�zxj i�yt�gtzsi�ymj �qj slym�tk�ymj �kj fyzwj 3

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�f�j si�utnsy�ts�ymj �f} nx�zxj i�yt�gtzsi�ymj �qj slym�tk�ymj �
�� � �� �� O

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

NSSJW� xnlsnknj x�nsyj wsfq�wfinfq�xj lrj sy�kj fyzwj 3
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� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�: 38373;3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�

TZYJW� xnlsnknj x�j } yj wsfq�wfinfq�xj lrj sy�kj fyzwj 3

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1�H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
w}71w~71w�7�
333�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.3�

� � M� � M� � nx�ymj �qtslnyzij �xyfwy�{j hytw�zxj i�yt�gtzsi�ymj �qtslnyzij �tk�ymj �wfinfq�xj lrj sy�kj fyzwj 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�f�xyfwy�utnsy�ts�ymj �f} nx�zxj i�yt�gtzsi�ymj �qj slym�tk�ymj �kj fyzwj 3�

� � � � � � � � nx�f�sts2sj lfyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �wfinzx�fy�ymj �wfinfq�xj lrj sy�kj fyzwj Hx�xyfwy�
utnsy3�

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�f�xyfwy�utnsy�ts�ymj �f} nx�zxj i�yt�gtzsi�ymj �qj slym�tk�ymj �
�� � �� �� O

Ymj �qthfynts-x.�fsi�{j hytwx-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3�
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4H T S WFI XJ L R SY�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3

Note 1: Feature direction, included angle, conical apex, and length can be calculated from these statement
parameters.

Note 2: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.

Note 3: 3D radial segment features are partial cylinder, cone, sphere, or torus feature s that cannot be
considered as a feature-of-size. Therefore it will NOT use a size tolerance, most likely a TOL/RAD or a
TOL/PROFS. This 3D radial segment feature is similar to a 2D FEAT/ARC as compared to a 2D
FEAT/CIRCLE.

Note 4: The ambiguity in the determination of the included angle is resolved using the right-hand rule of rotation
(refer to 5.3.6.2) where the positive axis points in a direction from the start point to the end point and
the rotation about this axis vector is from the start vector toward the end vector.
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6.77 FEAT/CPARLN

g� �� ����[ I j knsj x�f�strnsfq1�tw�htsxywzhyx�fs�fhyzfq1�hj syj wj i�ufwfqqj q�qnsj �g~ �hj syj w�utnsy�fsi�qj slym�
f} nx1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? K-qsfrj.BKJFY4HUFWQS1{fwd61{fwd71{fwd81n1o1p1n61o61p61qjs1|niym�

�� [ gbI��� � � J^gfbuPdqbsmoM� � � � RM� � � � SM� � � � TM� M� M� M� RM� RM� RM�� �M� � � � �

T zyuzy�K twrfyx?

hfs� gj? K-qsfrj.BKJFY4HUFWQS1{fwd61{fwd71{fwd81n1o1p1n61o61p61qjs1|niym�

�� [ gbI��� � � J^gfbuPdqbsmoM� � � � RM� � � � SM� � � � TM� M� M� M� RM� RM� RM�� �M� � � � �

�� [ gbI��� � � J^gfbuPdqbsmoMsbxebu
P� � RM� � RM� � R
P� � SM� � SM� � S
4333�
JSIFY�

�� [ gI��� � � .`sbBKJFY4HUFWQS1UYIFYF1{fwd9� {fwd:

�� [ gbI��� � � .`sbBKJFY4HUFWQS1UYIFYF1{fwd;1uwginfr� {fwd<

\ mj wj ?�

{fwd6� hfs� gj?
�� [

NSSJW�
TZYJW�

{fwd7� hfs� gj?
�� [
�� [

WTZSI�
KQFY�
TUJS�

{fwd8� hfs� gj?
�� [

dbsuM� M� M�
qpmM� M� M�

{fwd9� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd: � hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd;� hfs� gj?
�� [

{fwd9�
sbxebuM� � RM� � RM� � R

{fwd<� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

HUFWQS� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�hj syj wj i�ufwfqqj q�qnsj 3��Ymnx�nruqnj x�ymfy�fy�qj fxy�y| t�tuutxnyj �
ufwfqqj q�qnsj x�ymfy�fwj �tk�j vzfq�qj slym3

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

KQFY� xnlsnknj x�ymfy�ymj �hj syj wj i�ufwfqqj q�qnsj �kj fyzwj �nx�hqtxj i�fsi�mfx�kqfy�-tw�wj hyfslzqfw.�j six3�

n1o1p� nx�ymj �{j hytw�stwrfq�yt�fsi�utnsynsl�f| f~ �kwtr�ymj �xzwkfhj �ns�| mnhm�ymj �hj syj wj i�ufwfqqj q�qnsj
kj fyzwj �qnj x3

Ymnx�| nqq�gj �ymj �fhyzfq�stwrfq�{j hytw�ts�tzyuzy�nk�ymj �W R J FX4�xyfyj rj sy�mfx�ymj �[ J H GQI �
tuynts3�

� RM� RM� R nx�ymj �hj syj wj i�ufwfqqj q�qnsj �qj slym�twnj syfynts�{j hytw1�| mnhm�nx�uj wuj sinhzqfw�yt�ymj �stwrfq�
{j hytw3��Ymnx�| nqq�gj �ymj �fhyzfq�qj slym�{j hytw�ts�tzyuzy�nk�ymj �W R J FX4�xyfyj rj sy�mfx�ymj �
T W NJ S Y�tuynts3
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� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3� �
W j kj w�yt�xj hynts�: 38373;3�

NSSJW� xnlsnknj x�ymfy�ymj �nsxnij �tk�ymj �hj syj wj i�ufwfqqj q�qnsj �kj fyzwj �nx�yt�gj �rj fxzwj i3

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�VOTOSOW3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�

qjs� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �qj slym�tk�ymj �hj syj wj i�ufwfqqj q�qnsj �fqtsl�ymj �
xuj hnknj i�qj slym�f} nx�{j hytw3� Ymj �qj slym�nx�rj fxzwj i�ns�ymj �uqfsj �ij knsj i�g~ �ymj �hj syj w�utnsy�
-} 1~ 1�.�fsi�stwrfq�{j hytw�-n1o1p.3

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�

TUJS� xnlsnknj x�ymfy�ymj �hj syj wj i�ufwfqqj q�qnsj �kj fyzwj �mfx�st�j six�| nymns�ymj �xuj hnknj i�qj slym3�

TZYJW� xnlsnknj x�ymfy�ymj �tzyxnij �tk�ymj �hj syj wj i�ufwfqqj q�qnsj �kj fyzwj �nx�yt�gj �rj fxzwj i3

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

w1f1m� fwj �ymj �utqfw�httwinsfyj x�tk�ymj �hj syj w�tk�ymj �hj syj wj i�ufwfqqj q�qnsj �kj fyzwj 3

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1� H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

WTZSI� xnlsnknj x�ymfy�ymj �hj syj wj i�ufwfqqj q�qnsj �kj fyzwj �nx�hqtxj i�fsi�mfx�wtzsi�j six3�

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.3

|niym� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �| niym�tk�ymj �hj syj wj i�ufwfqqj q�qnsj �fqtsl�ymj �
rzyzfqq~ �twymtltsfq�f} nx�yt�ymj �xzwkfhj �stwrfq�fsi�ymj �qj slym�f} nx�{j hytw3��Ymj �| niym�nx�
rj fxzwj i�ns�ymj �uqfsj �ij knsj i�g~ �ymj �hj syj w�utnsy�-} 1~ 1�.�fsi�stwrfq�{j hytw�-n1o1p.3

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �hj syj w�utnsy�tk�ymj �hj syj wj i�ufwfqqj q�qnsj �kj fyzwj 3

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3�

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4H UFWQS �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note 1: Refer to (Figure B.38 — A centered parallel line feature) for a pictorial representation of a centered
parallel line feature.

Note 2: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.78 FEAT/CYLNDR

g� �� ����[ I j knsj x�f�strnsfq�h~ qnsij w�tw�htsxywzhyx�fs�fhyzfq�h~ qnsij w1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � .BKJFY4H^QSIW1{fwd61{fwd71n1o1p1infr� {fwd8

�� [ gbI��� � � .BKJFY4H^QSIW1{fwd61{fwd71n1o1p1infr� {fwd8

T zyuzy�K twrfyx?

hfs� gj? gI��� � � .BKJFY4H^QSIW1{fwd61{fwd71n1o1p1infr� {fwd8

�� [ gbI��� � � .BKJFY4H^QSIW1{fwd61{fwd71n1o1p1infr� {fwd8

�� [ gbI��� � � J^gfbuPdzmoesMsbxebu
P� � RM� � RM� � R
P� � SM� � SM� � S
4333�
JSIFY�

�� [ gI��� � � .`sbBKJFY4H^QSIW1UYIFYF1{fwd9� {fwd:

�� [ gbI��� � � .`sbBKJFY4H^QSIW1UYIFYF1{fwd;1uwginfr� {fwd<

\ mj wj ?�

{fwd6� hfs� gj?
�� [

NSSJW�
TZYJW�

{fwd7� hfs� gj?
�� [

dbsuM� M� M�
qpmM� M� M�

{fwd8� hfs� gj?
�� [

1qjs�
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd: � hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd;� hfs� gj?
�� [

{fwd9�
sbxebuM� � RM� � RM� � R

{fwd<� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

H^QSIW� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�h~ qnsij w3

infr� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �infrj yj w�tk�ymj �h~ qnsij w3�

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

n1o1p� � nx�ymj �inwj hynts�{j hytw�fxxthnfyj i�| nym�ymj �h~ qnsij w�fsi�utnsyx�fqtsl�ymj �h~ qnsij w,x�f} nx3�

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

NSSJW� xnlsnknj x�ymfy�ymj �nsxnij �tk�ymj �h~ qnsij w�nx�yt�gj �rj fxzwj i�-ymfy�nx1�f�h~ qnsiwnhfq�mtqj .3�

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�VOTOSOW3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�

qjs� nx�f�sts2sj lfyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �qj slym�tk�ymj �h~ qnsij w�kwtr�} 1~ 1��-| mnhm�nx�
ij xnlsfyj i�fx�ymj �gfxj Nutnsy�| mj s�qj s�nx�xuj hnknj i.�fqtsl�ymj �h~ qnsij w,x�inwj hynts�{j hytw3��
t� � � ��~ nsl�f�qj slym�fzytrfynhfqq~ �gtzsix�ymj �h~ qnsij w3

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�
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TZYJW� xnlsnknj x�ymfy�ymj �tzyxnij �tk�ymj �h~ qnsij w�nx�yt�gj �rj fxzwj i�-ymfy�nx1�f�h~ qnsiwnhfq�gtxx4xyzi.3�

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

w1f1m� � fwj �ymj �utqfw�httwinsfyj x�tk�fs~ �utnsy�ts�ymj �zsgtzsij i�h~ qnsij w,x�f} nx@�ymj �utnsy�nx�ymj �
� � ��� �Nutnsy�ktw�gtzsij i�h~ qnsij wx�| mj s�f�qj slym�mfx�sty�gj j s�xuj hnknj i@�fsi�ymj �utnsy�nx�ymj �
gfxj 2utnsy�ktw�gtzsij i�h~ qnsij wx�| mj s�f�qj slym�mfx�gj j s�xuj � ���� � O

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1�H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�u����I� JO

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�fs~ �utnsy�ts�ymj �zsgtzsij i�h~ qnsij w,x�f} nx@�ymj �utnsy�nx�ymj �
� � ��� �Nutnsy�ktw�gtzsij i�h~ qnsij wx�| mj s�f�qj slym�mfx�sty�gj j s�xuj hnknj i@�fsi�ymj �utnsy�nx�ymj �
� � � � Nutnsy�ktw�gtzsij i�h~ qnsij wx�| mj s�f�qj slym�mfx�gj j s�xuj hnknj i3

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3�

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4H ^QS I W �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3

Note 1: Refer to (Figure B.39 — A cylinder feature with the 'len' parameter specified) for a pictorial
representation of a bounded cylinder feature.

Note 2: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.79 FEAT/CYLRADSEGMNT

g� �� ����[ I j knsj x�f�kj fyzwj �strnsfq�tw�htsxywzhyx�f�kj fyzwj �fhyzfq�h~ qnsiwnhfq�wfinfq�xj lrj sy�fsi�
fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � .BKJFY4H^QWFIXJLRSY1{fwd61{fwd71wfi1� )
� � M� � M� � M� � M� � M� �

�� [ gbI��� � � .BKJFY4H^QWFIXJLRSY1{fwd61� {fwd71wfi1� )
� � M� � M� � M� � M� � M� �

T zyuzy�K twrfyx?

hfs� gj? gI��� � � .B� KJFY4H^QWFIXJLRSY1{fwd61� {fwd71wfi1� )
� � M� � M� � M� � M� � M� �

�� [ gbI��� � � .B� KJFY4H^QWFIXJLRSY1{fwd61� {fwd71wfi1� )
� � M� � M� � M� � M� � M� �

�� [ gbI��� � � J^gfbuPdzmsbetfhnouMsbxebu
P� � RM� � RM� � R
P� � SM� � SM� � S
4333�
JSIFY�

�� [ gI��� � � .`sbBKJFY4H^QWFIXJLRSY1UYIFYF1{fwd8� {fwd9

�� [ gbI��� � � .`sbBKJFY4H^QWFIXJLRSY1UYIFYF1{fwd: 1uwginfr� {fwd;

\ mj wj ?�

{fwd6� hfs� gj?
�� [

NSSJW�
TZYJW�

{fwd7� hfs� gj?
�� [

dbsuM� � M� � M� � M� � M� � M� �
qpmM� � M� � M� � M� � M� � M� �

� � � � T� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

� � � � U� hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [

{fwd8�
sbxebuM� � RM� � RM� � R

{fwd;� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

dzmsbetfhnou xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�h~ qnsiwnhfq�wfinfq�xj lrj sy3�

� � M� � M� � nx�ymj �qtslnyzij �j si�{j hytw�zxj i�yt�gtzsi�ymj �qtslnyzij �tk�ymj �kj fyzwj 3

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

jw1jf1jm� fwj �ymj �utqfw�httwinsfyj x�tk�f�j si�utnsy�ts�ymj �f} nx�zxj i�yt�gtzsi�ymj �qj slym�tk�ymj �kj fyzwj 3�

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�f�j si�utnsy�ts�ymj �f} nx�zxj i�yt�gtzsi�ymj �qj slym�tk�ymj �
�� � �� �� O

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

NSSJW� xnlsnknj x�nsyj wsfq�wfinfq�xj lrj sy�kj fyzwj 3

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3� W j kj w�yt�xj hynts�: 38373;3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�
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s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�

TZYJW� xnlsnknj x�j } yj wsfq�wfinfq�xj lrj sy�kj fyzwj 3

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

wfi� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �wfinzx�tk�ymj �wfinfq�xj lrj sy3�

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1�H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3�

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.3�

� � M� � M� � nx�ymj �qtslnyzij �xyfwy�{j hytw�zxj i�yt�gtzsi�ymj �qtslnyzij �tk�ymj �kj fyzwj 3�

xw1xf1xm� fwj �ymj �utqfw�httwinsfyj x�tk�f�xyfwy�utnsy�ts�ymj �f} nx�zxj i�yt�gtzsi�ymj �qj slym�tk�ymj �kj fyzwj 3�

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�f�xyfwy�utnsy�ts�ymj �f} nx�zxj i�yt�gtzsi�ymj �qj slym�tk�ymj �
�� � �� �� O

Ymj �qthfynts-x.�fsi�{j hytwx-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4H ^QWFI XJ L R SY�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ � j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note 1: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.

Note 2: 3D radial segment features are partial cylinder, cone, sphere, or torus feature s that cannot be
considered as a feature-of-size. Therefore it will NOT use a size tolerance, most likely a TOL/RAD or a
TOL/PROFS. This 3D radial segment feature is similar to a 2D FEAT/ARC as compared to a 2D
FEAT/CIRCLE.

Note 3: The ambiguity in the determination of the included angle is resolved using the right-hand rule of rotation
(refer to 5.3.6.2) where the positive axis points in a direction from the start point to the end point and
the rotation about this axis vector is from the start vector toward the end vector.
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6.80 FEAT/EDGEPT

g� �� ����[ I j knsj x�f�strnsfq�utnsy�tw�htsxywzhyx�fs�fhyzfq�utnsy�ts�ymj �j ilj �tk�f�xzwkfhj 1�fsi�fxxnlsx�f�
qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � J^gfbuPfehfquM� � � � RM� M� M� M� RM� RM� R

�� [ gbI��� � � J^gfbuPfehfquM� � � � RM� M� M� M� RM� RM� R

T zyuzy�K twrfyx?

hfs� gj? gI��� � � J^gfbuPfehfquM� � � � RM� M� M� M� RM� RM� R

�� [ gbI��� � � J^gfbuPfehfquM� � � � RM� M� M� M� RM� RM� R

�� [ gbI��� � � J^gfbuPfehfquMsbxebu
P� � RM� � RM� � R
JSIFY�

�� [ gI��� � � .`sbBKJFY4JILJUY1UYIFYF1{fwd7� {fwd8

�� [ gbI��� � � .`sbBKJFY4JILJUY1UYIFYF1{fwd91uwginfr� {fwd:

\ mj wj ?�

{fwd6� hfs� gj?
�� [

dbsuM� M� M�
qpmM� M� M�

{fwd7� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd8� hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [

{fwd7�
sbxebuM� � RM� � RM� � R

{fwd: � hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

n1o1p� nx�ymj �{j hytw�stwrfq�yt�fsi�utnsynsl�f| f~ �kwtr�ymj �j ilj �ns�| mnhm�ymj �j ilj �utnsy�qnj x1�ymfy�hfs�
gj �zxj i�ktw�uwtgj �htruj sxfynts3

� RM� RM� R nx�ymj �{j hytw�stwrfq�yt�fsi�utnsynsl�f| f~ �kwtr�ymj �xzwkfhj �fiofhj sy�yt�ymj �j ilj �ns�| mnhm�ymj �
j ilj �utnsy�qnj x3��

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�VOTOSOW3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3�

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

w1f1m� fwj �ymj �utqfw�httwinsfyj x�tk�ymj �j ilj �utnsy�nyxj qk3

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i�H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy�-wf| �ifyf.�fwj �
yt�ktqqt| 3
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� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �wf| �ifyf�utnsy3

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �j ilj �utnsy�nyxj qk3�

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3�

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�g~ �f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3

Ymj �K J FY4J I L J UY�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZY�xyfyj rj sy3�

Note 1: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.

Note 2: Refer to (Figure B.41 — An edgepoint feature) for an illustration of an edge point feature.
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6.81 FEAT/ELLIPS

g� �� ����[ I j knsj x�f�strnsfq�j qqnuxj �tw�htsxywzhyx�fs�fhyzfq�j qqnuxj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � J^gfbuPfmmjqtM� � � � RM� � � � SM� � � � TM� M� M� M� � � �

�� [ gbI��� � � J^gfbuPfmmjqtM� � � � RM� � � � SM� � � � TM� M� M� M� � � �

T zyuzy�K twrfyx?

hfs� gj? gI��� � � J^gfbuPfmmjqtM� � � � RM� � � � SM� � � � TM� M� M� M� � � �

�� [ gbI��� � � J^gfbuPfmmjqtM� � � � RM� � � � SM� � � � TM� M� M� M� � � �

�� [ gbI��� � � J^gfbuPfmmjqtMsbxebu
P� � RM� � RM� � R
P� � SM� � SM� � S
4333�
JSIFY�

�� [ gI��� � � .`sbBKJFY4JQQNUX1UYIFYF1{fwd9� {fwd:

�� [ gbI��� � � .`sbBKJFY4JQQNUX1UYIFYF1{fwd;1uwginfr� {fwd<

\ mj wj ?�

{fwd6� hfs� gj?
�� [

NSSJW�
TZYJW�

{fwd7� hfs� gj?
�� [

dbsuM� R� M� R� M� R� M� S� M� S� M� S�
qpmM� R� M� R� M� R� M� S� M� S� M� S�

{fwd8� hfs� gj?
�� [

RFOTW�
RNSTW�

{fwd9� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd: � hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd;� hfs� gj?
�� [

{fwd9�
sbxebuM� � RM� � RM� � R

{fwd<� hfs� gj?
�� [

1nu1ou1pu�
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

infr� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �R FO T W �tw�R NS T W �infrj yj w1�fx�xuj hnknj i�g~ �{fwd8�
tk�ymj �K J FY4J QQNUX �xyfyj rj sy3

JQQNUX� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�fs�j qqnuxj 3

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

� R� M� R� M� R�
� S� M� S� M� S�

fwj �ymj �utqfw�httwinsfyj x�tk�ymj �y| t�kthn3

� R� M� R� M� R�
� S� M� S� M� S�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �y| t�kthn3

n1o1p� nx�ymj �inwj hynts�{j hytw�tk�ymj �uqfsj �ns�| mnhm�ymj �j qqnuxj �qnj x3�

� �M� �M� s� nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

NSSJW� xnlsnknj x�ymfy�ymj �nsxnij �tk�ymj �j qqnuxj �nx�yt�gj �rj fxzwj i�-ymfy�nx1�fs�j qqnuynhfq�mtqj .3�
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� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�VOTOSOW3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�

RFOTW� xnlsnknj x�ymfy�ymj �rfotw�infrj yj w�nx�yt�gj �ij knsj i3�

RNSTW� xnlsnknj x�ymfy�ymj �rnstw�infrj yj w�nx�yt�gj �ij knsj i3

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�

TZYJW� xnlsnknj x�ymfy�tzyxnij �tk�ymj �j qqnuxj �nx�yt�gj �rj fxzwj i�-ymfy�nx1�fs�j qqnuynhfq�gtxx.3�

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3�

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

WF\IFY� � �� ����� � �ymfy�ymj �zshtruj sxfyj i1�H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.3�

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

Ymj �YT Q4I NFR �nx�fxxthnfyj i�| nym�ymj �R FO T W �tw�R NS T W �infrj yj w�ij knsj i�mj wj 3��Fqq�qthfynts�wj vznwj rj syx�fwj �
hfqhzqfyj i�zxnsl�ymj �j qqnuxj �hj syj w�-ymfy�nx1�ymj �rniutnsy�tk�ymj �y| t�kthn.3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4J QQNUX�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZY�xyfyj rj sy3�

Note: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.82 FEAT/ELONGCYL

g� �� ����[ I j knsj x�f�kj fyzwj �strnsfq�tw�htsxywzhyx�f�kj fyzwj �fhyzfq�j qtslfyj i�h~ qnsij w�-j qtslfyj i�mtqj .�
fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? K-qsfrj.BKJFY4JQTSLH^Q1{fwd61{fwd71nf1of1pf1xn�j1wfinzx�{fwd8�

�� [ KF-qsfrj.BKJFY4JQTSLH^Q1{fwd61{fwd71nf1of1pf1xn�j1wfinzx�{fwd8�

T zyuzy�K twrfyx?

hfs� gj? K-qsfrj.BKJFY4JQTSLH^Q1{fwd61{fwd71nf1of1pf1xn�j1wfinzx�{fwd8�

�� [ KF-qsfrj.BKJFY4JQTSLH^Q1{fwd61{fwd71nf1of1pf1xn�j1wfinzx�{fwd8�

�� [ gbI��� � � .BKJFY4JQTSLH^Q1WF\IFY�

4w}61w~61w�6�

4w}71w~71w�7�

4333� �

JSIFY�

�� [ gI��� � � .`sbBKJFY4JQTSLH^Q1UYIFYF1{fwd9� {fwd:

�� [ gbI��� � � .`sbBKJFY4JQTSLH^Q1UYIFYF1{fwd;1uwginfr� {fwd<

\ mj wj ?�

{fwd6� hfs� gj?
�� [

NSSJW�
TZYJW�

{fwd7� hfs� gj?
�� [

dbsuM� M� M� M� M� M�
qpmM� M� M� M� M� M�

{fwd8� hfs� gj?
�� [

1qjs�
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd: � hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd;� hfs� gj?
�� [

{fwd9�
sbxebuM� � RM� � RM� � R

{fwd<� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

fmpohdzm xnlsnknj x�ymfy�ymj �kj fyzwj �nx�fs�j qtslfyj i�h~ qnsij w3�

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

n1o1p� � nx�ymj �inwj hynts�{j hytw�tk�ymj �hj syj w2uqfsj 3�

� � M� � M� � nx�ymj �inwj hynts�{j hytw�fxxthnfyj i�| nym�ymj �kj fyzwj �fsi�utnsyx�fqtsl�ymj �kj fyzwj Hx�f} nfq�qj slym3

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

NSSJW� xnlsnknj x�ymfy�ymj �nsxnij �tk�ymj �h~ qnsij w�nx�yt�gj �rj fxzwj i�-ymfy�nx1�f�h~ qnsiwnhfq�mtqj .3�

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�VOTOSOW3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3
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qjs� nx�f�sts2sj lfyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �f} nfq�qj slym�tk�ymj �kj fyzwj �kwtr�} 1~ 1��-| mnhm�nx�
ij xnlsfyj i�fx�ymj �gfxj 2utnsy�| mj s�qj slym�nx�xuj hnknj i.�fqtsl�ymj �kj fyzwj Hx�inwj hynts�{j hytw3�
Xuj hnk~ nsl�f�qj slym�fzytrfynhfqq~ �gtzsix�ymj �kj fyzwj 3

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�

TZYJW� xnlsnknj x�j } yj wsfq�j qtslfyj i�h~ qnsij w�-ymfy�nx�j qtslfyj i�h~ qnsiwnhfq�gtxx.3�

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

uwginfr� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

w1f1m� � fwj �ymj �utqfw�httwinsfyj x�tk�f�utnsy�ts�ymj �hj syj w2uqfsj 3�

wfinzx� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�wfinzx�tk�ymj �wfinfq�j six�tk�ymj �j qtslfyj i�h~ qnsij w3�

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1�H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.3�

xn�j� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �inxyfshj �gj y| j j s�ymj �j } yj syx�tk�ymj �j qtslfyj i�
� � ���� � �O

}1~1�� � �� �ymj �H fwyj xnfs�httwinsfyj x�tk�f�utnsy�ts�ymj �hj syj wNuqfsj 3�

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3�

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4J QT S L H ^Q�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZY�xyfyj rj sy3�

Note 1: Used if a feature of size is located with its center-plane; Refer to (Figure B.40 — An elongated cylinder
feature).

Note 2: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.83 FEAT/GCURVE

g� �� ����[ I j knsj x�f�lj sj wnh�hzw{j 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � J^gfbuPhdvswfM� � � � R

T zyuzy�K twrfyx?

hfs� gj? gI��� � � J^gfbuPhdvswfM� � � � R

�� [ gbI��� � � J^gfbuPhdvswfM� � � � S

�� [ gbI��� � � J^gfbuPhdvswfMdbsuM� M� M�
4}1~1��
4}1~1��
4333�
JSIFY�

�� [ gbI��� � � J^gfbuPhdvswfMqpmM� M� M�
4w1f1m�
4w1f1m�
4333�
JSIFY�

�� [ gbI��� � � J^gfbuPhdvswfMsbxebu
P� � RM� � RM� � R
P� � SM� � SM� � S
4333�
JSIFY�

�� [ gI��� � � .`sbBKJFY4LHZW[J1UYIFYF1{fwd8� {fwd9

�� [ gbI��� � � .`sbBKJFY4LHZW[J1UYIFYF1{fwd: 1uwginfr� {fwd;

\ mj wj ?�

{fwd6� hfs� gj?
�� [

dbsuM� M� M� M� M� M�
qpmM� M� M� M� M� M�
dbsuM� M� M� M� M� M� MquebubM� i1~i1�i1ni1oi1pi� {fwd<�
qpmM� M� M� M� M� M� MquebubM� i1fi1mi1ni1oi1pi� {fwd=�

{fwd7� hfs� gj?
�� [

dbsuM� M� M� M� M� M� MquebubM� i1~i1�i1ni1oi1pi� {fwd<�
qpmM� M� M� M� M� M� MquebubM� i1fi1mi1ni1oi1pi� {fwd=�

� � � � T� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

� � � � U� hfs� gj?
�� [

M� �M� �Mps�
itjx� sty� j}nxy

� � � � V� hfs� gj?
�� [

{fwd8�
sbxebuM� � RM� � RM� � R

� � � � W� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

� � � � X� hfs� gj?
�� [

1}i1~i1�i1ni1oi1pi� {fwd<�
1}i1~i1�i1ni1oi1pi�

{fwd=� hfs� gj?
�� [

1wi1fi1mi1ni1oi1pi� {fwd=�
1wi1fi1mi1ni1oi1pi�

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

LHZW[J� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�lj sj wnh�hzw{j 3

n1o1p� nx�ymj �inwj hynts�{j hytw�tk�ymj �uqfsj �ns�| mnhm�ymj �lj sj wnh�hzw{j �qnj x3�
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ni1oi1pi� nx�f�{j hytw�stwrfq�yt�fsi�utnsynsl�f| f~ �kwtr�ymj �xzwkfhj �ns�| mnhm�ymj �utnsy�qnj x3�

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�: 38373;3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

uwginfr� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �kj fyzwj �
� � � � � �� � � ��J3�

w1f1m� � fwj �ymj �utqfw�httwinsfyj x�tk�f�utnsy�ts�ymj �uqfsj �ns�| mnhm�ymj �hzw{j �qnj x3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�f�utnsy�ts�ymj �lj sj wnh�hzw{j 3

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1� H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsyx�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsyx3

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�f�utnsy�ts�ymj �uqfsj �ns�| mnhm�ymj �hzw{j �qnj x3�

}i1~i1�i� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�� �utnsy�ts�ymj �lj sj wnh�hzw{j 3�

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3�

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

L H Z W [ J �nx�zxj i�yt�fxxnls�f�hzw{j �yt�f�qfgj q�fsi�hfs�gj �zxj i�| mj s�inlnyn�nsl�f�ufwy3��Ymj �kj fyzwj �strnsfq�
ij knsnynts�xuj hnknj x�ymj �uqfsj �ns�| mnhm�ymj �kj fyzwj �xmtzqi�qnj 3��T zyuzy�ifyf�kwtr�f�rj fxzwj i�L H Z W [ J �hfs�
wj uwj xj sy�utnsyx�ts�ymj �hzw{j �nk�uwtgj �htruj sxfynts�nx�j sfgqj i�tw�hfs�wj uwj xj sy�wf| �ifyf1�} 1~ 1�1�tw�w1f1m1�ifyf�ktw�
hj syj w�tk�uwtgj 1�| mj s�uwtgj �htruj sxfynts�nx�inxfgqj i3��W j kj w�yt�hqfzxj �: 38373637�ktw�kzwymj w�nsktwrfynts3

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4L H Z W [ J �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.84 FEAT/GEOM

g� �� ����[ I j knsj x�f�strnsfq�lj trj yw~ �kj fyzwj �kwtr�uwj {ntzxq~ �ij knsj i�lj trj yw~ �ifyf1�fsi�fxxnlsx�f�
qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � J^gfbuPhfpnMhI��� � � RJM� � � � R

T zyuzy�K twrfyx?

hfs� gj? gI��� � � J^gfbuPhfpnMhI��� � � RJM� � � � SM� M� M�

�� [ gbI��� � � J^gfbuPhfpnMhI��� � � RJM� � � � SM� M� M�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

HFWY�
UTQ�

� � wd7� hfs� gj?
�� [

dbsuM� M� M�
qpmM� M� M�

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�gj �zxj i3�

L-qsfrj6.� nx�ymj �qfgj q�tk�uwj {ntzxq~ �ij knsj i�lj trj yw~ �ifyf3

LJTR� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�lj trj yw~ �ifyf3

n1o1p� � nx�ymj �inwj hynts�{j hytw�tk�ymj �lj trj yw~ 3

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�gj �zxj i3�

w1f1m� � fwj �ymj �utqfw�httwinsfyj x�tk�f�utnsy�ts�ymj �lj trj yw~ 3�

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�f�utnsy�ts�ymj �lj trj yw~ 3�

Ymj �K J FY4L J T R �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Ymj �strnsfq�ij knsnynts�htsyfnsx�fqq�httwinsfyj x�fsi�{j hytwx�ts�ymj �xuj hnknj i�lj trj yw~ 3��Ymj �httwinsfyj x�fsi�
{j hytw�ktw�ymj �kj fyzwj �strnsfq�tzyuzy�ktwrfy�fwj �ymtxj �htwwj xutsinsl�yt�ymj �rtxy�wj hj sy�kj fyzwj �fhyzfq3��Nk�ymj �
kj fyzwj �mfx�sty�gj j s�rj fxzwj i�tw�htsxywzhyj i�ymj s�ymj �httwinsfyj x�fsi�{j hytw�| nqq�gj �fwgnywfw~ �ts�ymj �lj trj yw~ 3�
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6.85 FEAT/GSURF

g� �� ����[ I j knsj x�f�strnsfq�lj sj wnh�xzwkfhj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � .BKJFY4LXZWK� {fwd6

T zyuzy�K twrfyx?

hfs� gj? gI��� � � J^gfbuPhtvsg� {fwd6�

�� [ gbI��� � � J^gfbuPhtvsgM{fwd7�

�� [ gbI��� � � J^gfbuPhtvsgMdbsu
4}1~1�� {fwd8
4}1~1�� {fwd8
4333�
JSIFY�

�� [ gbI��� � � J^gfbuPhtvsgMqpm
4w1f1m� {fwd8
4w1f1m� {fwd8
4333�
JSIFY�

�� [ gbI��� � � J^gfbuPhtvsg
4}1~1�� {fwd8
4}1~1�� {fwd8
4333�
JSIFY�

�� [ gbI��� � � J^gfbuPhtvsgMsbxebu
P� � RM� � RM� � R
P� � SM� � SM� � S
4333�
JSIFY�

�� [ gI��� � � .`sbBKJFY4LXZWK1UYIFYF1{fwd9� {fwd:

�� [ gbI��� � � .`sbBKJFY4LXZWK1UYIFYF1{fwd;1uwginfr� {fwd<

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [

1HFWY1UYIFYF1}1~1�1n1o1p1}1~1�1n1o1p� {fwd=
1UTQ1UYIFYF1w1f1m1n1o1p1w1f1m1n1o1p� {fwd>
1HFWY�
1UTQ�
itjx� sty� j}nxy

� � � � S� hfs� gj?
�� [

dbsuMquebYF1}1~1�1n1o1p1}1~1�1n1o1p� {fwd=
qpmMquebubM� M� M� 1n1o1p1w1f1m1n1o1p� {fwd>

� � � � T� hfs� gj?
�� [

1n1o1p�
itjx� sty� j}nxy

� � � � U� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

� � � � V� hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

� � � � W� hfs� gj?
�� [

{fwd9�
sbxebuM� � RM� � RM� � R

� � � � X� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy
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{fwd=� hfs� g� [
�� [

1}1~1�1n1o1p� {fwd=
M� M� M� M� M� M�

{fwd>� hfs� gj?
�� [

1w1f1m1n1o1p� {fwd>
M� M� M� M� M� M�

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

LXZWK� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�lj sj wnh�xzwkfhj 3�

n1o1p� � nx�ymj �inwj hynts�{j hytw�wj uwj xj synsl�ymj �stwrfq�inwj hynts�tk�ymj �lj sj wnh�xzwkfhj �fy�ymj �
xuj hnknj i�utnsy�fsi�utnsynsl�f| f~ �kwtr�ymj �ufwyHx�rfxx�

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�VOTOSOW3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �kj fyzwj �
� � � � � �� � � ��J3�

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1� H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

w1f1m� fwj �ymj �utqfw�httwinsfyj x�tk�f�utnsy�ts�ymj �lj sj wnh�xzwkfhj 3�

� � M� � M� u� fwj �ymj �utqfw�httwinsfyj x�tk�f�utnsy�ts�ymj �lj sj wnh�xzwkfhj 3�

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.3�

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�f�utnsy�ts�ymj �lj sj wnh�xzwkfhj 3�

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

\ mj s�uwtgj �htruj sxfynts�nx�ts1�ymj �xzwkfhj �n1o1p�{j hytwx�tk�j fhm�UYR J FX�fwj �wj vznwj i3��W j kj w�yt�hqfzxj �
VOTOSOROS ktw�kzwymj w�nsktwrfynts3

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4L XZ W K �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note 1: GSURF is used to assign a label name to a surface and can be used when digitizing a part.

Note 2: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.86 FEAT/LINE

g� �� ����[ I j knsj x�f�strnsfq�qnsj �tw�htsxywzhyx�fs�fhyzfq�qnsj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � J^gfbuPmjofM� � � � RM�� M�� M��

�� [ gbI��� � � J^gfbuPmjofM� � � � RM�� M�� M��

T zyuzy�K twrfyx?

hfs� gj? gI��� � � J^gfbuPmjofM� � � � RM�� M�� M��

�� [ gbI��� � � J^gfbuPmjofM� � � � RM�� M�� M��

�� [ gbI��� � � J^gfbuPmjofMsbxebu
P� � RM� � RM� � R
P� � SM� � SM� � S
4333�
JSIFY�

�� [ gI��� � � .`sbBKJFY4QNSJ1UYIFYF1{fwd9� {fwd:

�� [ gbI��� � � .`sbBKJFY4QNSJ1UYIFYF1{fwd;1uwginfr� {fwd<

\ mj wj ?�

{fwd6� hfs� gj?
�� [

vocoeM� � � � S
coeM� � � � T

{fwd7� hfs� gj?
�� [

dbsuM� M� M� M� M� M�
qpmM� M� M� M� M� M�

{fwd8� hfs� gj?
�� [

dbsuM� R� M� R� M� R� M� S� M� S� M� S�
qpmM� R� M� R� M� R� M� S� M� S� M� S�

{fwd9� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd: � hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd;� hfs� gj?
�� [

{fwd9�
sbxebuM� � RM� � RM� � R

{fwd<� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

GSI� xnlsnknj x�ymfy�f�gtzsij i�qnsj �nx�yt�gj �ij knsj i3

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

� R� M� R� M� R� fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xyfwynsl�utnsy�tk�ymj �qnsj 3�

� S� M� S� M� S� fwj �ymj �utqfw�httwinsfyj x�tk�ymj �j si�utnsy�tk�ymj �qnsj 3�

� R� M� R� M� R� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �xyfwynsl�utnsy�tk�ymj �qnsj 3�

� S� M� S� M� S� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �j si�utnsy�tk�ymj �qnsj 3

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

n1o1p� � nx�ymj �inwj hynts�{j hytw�tk�ymj �qnsj 3�

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�VOTOSOW3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3

QNSJ� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�qnsj 3
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s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�

�� M�� M�� nx�ymj �stwrfq�{j hytw�tk�ymj �uqfsj �ns�| mnhm�ymj �qnsj �qnj x1�ymfy�hfs�gj �zxj i�ktw�uwtgj �
� �� � � �� � ����O

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

w1f1m� � fwj �ymj �utqfw�httwinsfyj x�tk�f�utnsy�ts�ymj �qnsj 3�

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1� H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.3�

ZSGSI� xnlsnknj x�ymfy�fs�zsgtzsij i�qnsj �nx�yt�gj �ij knsj i3�

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�f�utnsy�ts�ymj �qnsj 3�

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4QNS J �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.87 FEAT/OBJECT

g� �� ����[ I j knsj x�f�'zxj w�hwj fyj i'�tgoj hy�ymfy�mfx�ij knsfgqj �hmfwfhyj wnxynhx�ns�fstymj w�knqj �ymfy�ymj �I R J �
mfx�ymj �hfufgnqny~ �yt�rj fxzwj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Nij synknj x�j nymj w�f�strnsfq�tgoj hy�tw�
htsxywzhyx�fs�fhyzfq�tgoj hy3

Nsuzy� K twrfyx?

hfs� gj? gI��� � � .BKJFY4TGOJHY1ufwr� {fwd6

�� [ gbI��� � � .BKJFY4TGOJHY1ufwr� {fwd6�

T zyuzy�K twrfyx?

hfs� gj? gI��� � � .BKJFY4TGOJHY1ufwr� {fwd6

�� [ gbI��� � � .BKJFY4TGOJHY1ufwr� {fwd6

�� [ gbI��� � � J^gfbuPpckfduMsbxebu
P� � RM� � RM� � R
P� � SM� � SM� � S
4333�
JSIFY�

�� [ gI��� � � .`sbBKJFY4TGOJHY1UYIFYF1{fwd7� {fwd8

�� [ gbI��� � � .`sbBKJFY4TGOJHY1UYIFYF1{fwd91uwginfr� {fwd:

\ mj wj ?�

{fwd6� hfs� gj?
�� [

1ufwr� {fwd6
itjx� sty� j}nxy

{fwd7� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd8� hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [

{fwd7�
sbxebuM� � RM� � RM� � R

{fwd: � hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

nu1ou1pu� nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�VOTOSOW3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�

TGOJHY� xnlsnknj x�ymfy�fs�tgoj hy�nx�yt�gj �ij knsj i3

ufwr� ns�ymj �nsuzy�ktwrfy�ymnx�nx�f�{fqzj �tw�{fwnfgqj �tk�fs~ �I J H Q�y~ uj 1�ymj �rj fsnsl�tk�| mnhm�nx�
ij yj wrnsj i�g~ �ymj �nruqj rj syfynts3��K tw�ymj �tzyuzy�ktwrfy1�ny�nx�ymj �j {fqzfyj i�{fqzj �tk�ymj �
� � �� � � �� �O

UTQ� � �lsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3
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WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1� H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.3

� � M� � M� � fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3�

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4T GO J H Y�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3

Note 1: The intent of this statement is to provide a means by which previously defined and coded feature
requirements can be accessed for evaluation by a DME. The DME can in turn fully utilize its
capabilities and functionality to perform the required evaluations. This statement is used in conjunction
with TOL/USETOL, defined in section 6.211.

Note 2: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.88 FEAT/PARPLN

g� �� ����[ I j knsj x�f�kj fyzwj �strnsfq�tw�htsxywzhyx�f�kj fyzwj �fhyzfq�| nym�tuutxnyj �ufwfqqj q�uqfsj x�-xqty1�
gqthp.1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � J^gfbuPqbsqmoM� � � � RM� � � � SM� � � � �

�� [ gbI��� � � J^gfbuPqbsqmoM� � � � RM� � � � SM� � � � �

T zyuzy�K twrfyx?

hfs� gj? gI��� � � J^gfbuPqbsqmoM� � � � RM� � � � SM� � � � �

�� [ gbI��� � � J^gfbuPqbsqmoM� � � � RM� � � � SM� � � � �

�� [ gbI��� � � J^gfbuPqbsqmoMsbxebu
P� � RM� � RM� � R
P� � SM� � SM� � S
4333�
JSIFY�

�� [ gI��� � � J|�~^gfbuPqbsqmoMquebubM� � � � 8� {fwd9�

�� [ gbI��� � � J|�~^gfbuPqbsqmoMquebubM� � � � V1uwginfr� {fwd;�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

NSSJW�
TZYJW�

{fwd7� hfs� gj?
�� [
�� [
�� [

dbsuM� M� M� M� R� M� R� M� R� M� RM� RM� RM� S� M� S� M� S� M� SM� 71p7�
qpmM� M� M� M� R� M� R� M� R� M� RM� RM� RM� S� M� S� M� S� M� SM� SM� S
njeqmMdbsuM� M� M� M� M� M�
njeqmMqpmM� M� M� M� M� M�

� � � � T� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

� � � � U� hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

� � � � V� hfs� gj?
�� [
�� [

dbsuM� M� M� M� R� M� R� M� R� M� RM� RM� RM� S� M� S� M� S� M� SM� SM� S
qpmM� M� M� M� R� M� R� M� R� M� RM� RM� RM� S� M� S� M� S� M� SM� SM� S
sbxebuM� � RM� � RM� � R

� � � � W� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

n1o1p� nx�ymj �inwj hynts�{j hytw�tk�ymj �hj syj w2uqfsj 3�

� RM� RM� R
� SM� SM� S

fwj �ymj �inwj hynts�{j hytwx�tk�ymj �wj xuj hyn{j �ufwfqqj q�uqfsj x1�utnsynsl�f| f~ �kwtr�ymj �ufwy,x�
rfxx3�

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

NSSJW� xnlsnknj x�nsyj wsfq�ufwfqqj q�uqfsj x�-ymfy�nx1�f�xqty.3

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�VOTOSOW3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3

RNIUQ� xnlsnknj x�ymfy�ymj �hj syj w�uqfsj �ij knsnynts�ktw�ymnx�kj fyzwj �nx�yt�ktqqt| 3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�
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TZYJW� xnlsnknj x�j } yj wsfq�ufwfqqj q�uqfsj x�-ymfy�nx1�f�gqthp.3

� R� M� R� M� R�
� S� M� S� M� S�

fwj �ymj �utqfw�httwinsfyj x�tk�ymj �y| t�utnsyx�wj xninsl�ts�tuutxnyj �ufwfqqj q�uqfsj x3�

� R� M� R� M� R�
� S� M� S� M� S�

fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�ymj �y| t�utnsyx�wj xninsl�ts�tuutxnyj �ufwfqqj q�uqfsj x3�

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3�

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

w1f1m� � fwj �ymj �utqfw�httwinsfyj x�tk�f�utnsy�ts�ymj �hj syj w2uqfsj 3�

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1� H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

� �� �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.3

|niym� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �inxyfshj �gj y| j j s�ymj �tuutxnyj �ufwfqqj q�uqfsj x3�

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�f�utnsy�ts�ymj �hj syj wNuqfsj 3�

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4UFWUQS �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZY�xyfyj rj sy3�

Note 1: Used if a feature of size (width) is located with its center-plane; otherwise, it can be functionally
equivalent to two planes with a distance between them. Refer to ( Figure B.42 — A parallel plane
feature).

Note 2: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.89 FEAT/PATERN

g� �� ����[ I j knsj x�f�strnsfq�ufyyj ws�zxnsl�uwj {ntzxq~ �ij knsj i�kj fyzwj x1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � J^gfbuPqbufsoMgI��� � � 6.� {fwd6� {fwd7

T zyuzy�K twrfyx?

hfs� gj? gI��� � � J^gfbuPqbufsoMgI��� � � 6.� {fwd6� {fwd7

�� [ gbI��� � � J^gfbuPqbufsoMgbI��� � � 7.� {fwd8� {fwd9

�� [ gbI��� � � J^gfbuPqbufsoMsbxebu
P� � RM� � RM� � R
P� � SM� � 71w�7�
4333�
JSIFY�

�� [ gI��� � � .`sbBKJFY4UFYJWS1UYIFYF1{fwd: � {fwd;

�� [ gbI��� � � .`sbBKJFY4UFYJWS1UYIFYF1{fwd<1uwginfr� {fwd=

\ mj wj ?�

{fwd6� hfs� gj? 1K-qsfrjs.�

{fwd7� hfs� gj?
�� [

{fwd6� {fwd7
itjx� sty� j}nxy

{fwd8� hfs� gj? 1KF-qsfrjs.�

{fwd9� hfs� gj?
�� [

{fwd8� {fwd9�
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd;� hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd<� hfs� gj?
�� [

{fwd: �
sbxebuM� � RM� � RM� � R

{fwd=� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

K-qsfrj6.� nx�ymj �knwxy�kj fyzwj �strnsfq��� � � ��ns�f�qnxy�yt�gj �zxj i�ns�ymj �ufyyj ws3

K-qsfrjs.� nx�ymj �sym�kj fyzwj �strnsfq��� � � ��ns�f�qnxy�yt�gj �zxj i�ns�f�ufyyj ws3

KF-qsfrj7.� nx�ymj �rj fxzwj i�knwxy�kj fyzwj �fhyzfq�qfgj q�ns�f�qnxy�zxj i�ns�ymj �ufyyj ws3

KF-qsfrjs.� nx�ymj �sym�rj fxzwj i�kj fyzwj �fhyzfq��� � � ��ns�f�qnxy�zxj i�ns�f�ufyyj ws3

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�VOTOSOW3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3

UFYJWS� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�ufyyj ws3

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

ISO 22093:2011(E)

© ISO 2011 – All rights reserved238

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1� H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.3�

� � M� � M� � fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3�

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3

Ymj �K J FY4UFYJ W S �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note 1: This feature definition is used in conjunction with the composite positional tolerance for patterns, for
example, TOL/COMPOS. It can also be used in video systems when required; for example, to count
intersections of an edge line with a pattern of features, or to measure several intersections of an edge
line with a pattern of features. This capability is similar to a CMM's ca pability in automatic mode to
measure a circle with n points.

Note 2: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 239

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



6.90 FEAT/PLANE

g� �� ����[ I j knsj x�f�strnsfq�uqfsj �tw�htsxywzhyx�fs�fhyzfq�uqfsj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � J^gfbuPqmbofM� � � � RM� M� M�

�� [ gbI��� � � J^gfbuPqmbofM� � � � RM� M� M�

T zyuzy�K twrfyx?

hfs� gj? gI��� � � J^gfbuPqmbofM� � � � RM� M� M�

�� [ gbI��� � � J^gfbuPqmbofM� � � � RM� M� M�

�� [ gbI��� � � J^gfbuPqmbofMsbxebu
P� � RM� � RM� � R
P� � SM� � SM� � S
4333�
JSIFY�

�� [ gI��� � � .`sbBKJFY4UQFSJ1UYIFYF1{fwd7� {fwd8

�� [ gbI��� � � .`sbBKJFY4UQFSJ1UYIFYF1{fwd91uwginfr� {fwd:

\ mj wj ?�

{fwd6� hfs� gj?
�� [

dbsuM� M� M�
qpmM� M� M�

� fwd7� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd8� hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [

{fwd7�
sbxebuM� � RM� � RM� � R

{fwd: � hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

n1o1p� nx�ymj �inwj hynts�{j hytw�tk�ymj �uqfsj 3��K tw�f�K J FY4UQFS J �ymfy�wj uwj xj syx�f�xzwkfhj �tk�rfxx1�
ymj �uqfsj Hx�stwrfq�n1o1p�utnsyx�f| f~ �kwtr�ymj �rfxx3��K tw�fqq�tymj w�hfxj x1�ymj �uqfsj Hx�stwrfq�
n1o1p�rf~ �utnsy�ns�j nymj w�inwj hynts�ij uj sinsl�ts�nyx�nsyj sij i�zxj 3

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�: 38373;3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�

UQFSJ� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�uqfsj 3

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

w1f1m� � fwj �ymj �utqfw�httwinsfyj x�tk�f�utnsy�ts�ymj �uqfsj 3�
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WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1� H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � S1w�7�
333�

fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.3�

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�f�utnsy�ts�ymj �uqfsj 3�

� � M� � M� � fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3�

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4UQFS J �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.91 FEAT/POINT

g� �� ����[ I j knsj x�f�strnsfq�utnsy�tw�htsxywzhyx�fs�fhyzfq�utnsy1�fsi�fxxnlsx�yt�ny�f�kj fyzwj �qfgj q3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � J^gfbuPqpjouM� � � � RM� M� M�

�� [ gbI��� � � J^gfbuPqpjouM� � � � RM� M� M�

T zyuzy�K twrfyx?

hfs� gj? gI��� � � J^gfbuPqpjouM� � � � RM� M� M�

�� [ gbI��� � � J^gfbuPqpjouM� � � � RM� M� M�

�� [ gbI��� � � J^gfbuPqpjouMsbxebu
P� � RM� � RM� � R
JSIFY�

�� [ gI��� � � .`sbBKJFY4UTNSY1UYIFYF1{fwd7� {fwd8

�� [ gbI��� � � .`sbBKJFY4UTNSY1UYIFYF1{fwd91uwginfr� {fwd:

\ mj wj ?�

{fwd6� hfs� gj?
�� [

dbsuM� M� M�
qpmM� M� M�

{fwd7� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd8� hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [

{fwd7�
sbxebuM� � RM� � RM� � R

{fwd: � hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

n1o1p� nx�f�{j hytw1�stwrfq�yt�fsi�utnsynsl�f| f~ �kwtr1�ymj �xzwkfhj �ns�| mnhm�ymj �utnsy�qnj x1�ymfy�hfs�gj �
zxj i�ktw�uwtgj �htruj sxfynts3

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�VOTOSOW3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�

UTNSY� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�utnsy3

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

w1f1m� fwj �ymj �utqfw�httwinsfyj x�tk�ymj �utnsy�nyxj ��O

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1�H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3
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� � RM� � RM� � R fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy3

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �utnsy�nyxj qk3

� � M� � M� � fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3�

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4UT NS Y�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZY�xyfyj rj sy3�

Note: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.92 FEAT/RCTNGL

g� �� ����[ I j knsj x�f�strnsfq�wnlmy�wj hyfslzqfw�uwnxr�tw�htsxywzhyx�fs�fhyzfq�wnlmy�wj hyfslzqfw�uwnxr1�fsi�
fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? K-qsfrj.BKJFY4WHYSLQ1{fwd61{fwd71n61o61p61|niym61n71o71p71|niym7�)�
M� TM� TM� TM� � � � � T

�� [ KF-qsfrj.BKJFY4WHYSLQ1{fwd61{fwd71n61o61p61|niym61n71o71p71|niym7�)�
M� TM� TM� TM� � � � � T

T zyuzy�K twrfyx?

hfs� gj? K-qsfrj.BKJFY4WHYSLQ1{fwd61{fwd71n61o61p61|niym61n71o71p71|niym7�)�
M� TM� TM� TM� � � � � T

�� [ KF-qsfrj.BKJFY4WHYSLQ1{fwd61{fwd71n61o61p61|niym61n71o71p71|niym7� )�
M� TM� TM� TM� � � � � T

�� [ gbI��� � � J^gfbuPsduohmMsbxebu
P� � RM� � RM� � R
P� � SM� � SM� � S
4333�
JSIFY�

�� [ gI��� � � .`sbBKJFY4WHYSLQ1UYIFYF1{fwd8� {fwd9

�� [ gbI��� � � .`sbBKJFY4WHYSLQ1UYIFYF1{fwd: 1uwginfr� {fwd;

\ mj wj ?�

{fwd6� hfs� gj?
�� [

NSSJW�
TZYJW�

{fwd7� hfs� gj?
�� [

dbsuM� M� M�
qpmM� M� M�

{fwd8� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd9� hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [

{fwd8�
sbxebuM� � RM� � RM� � R

{fwd;� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqq�� O

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

� RM� RM� R
� SM� SM� S
� TM� TM� T

fwj �ymj �inwj hynts�{j hytwx�fxxthnfyj i�| nym�ymj �kfhj x�tk�ymj �wnlmy�wj hyfslzqfw�uwnxr3�

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

NSSJW� xnlsnknj x�ymfy�ymj �nsxnij �tk�ymj �wnlmy�wj hyfslzqfw�uwnxr�nx�yt�gj �rj fxzwj i3�

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�VOTOSOW3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�

TZYJW� xnlsnknj x�ymfy�ymj �tzyxnij �tk�ymj �wnlmy�wj hyfslzqfw�uwnxr�nx�yt�gj �rj fxzwj i3�
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UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj syJ3�

w1f1m� fwj �ymj �utqfw�httwinsfyj x�tk�ymj �hj syj wNutnsy�tk�ymj �wnlmy�wj hyfslzqfw�uwnxr3

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1�H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy�-wf| �ifyf.�
fwj �yt�ktqqt| 3

WHYSLQ� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�wnlmy�wj hyfslzqfw�uwnxr3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.3�

|niym6�
|niym7�
|niym8�

fwj �utxnyn{j �wj fq�szrgj wx�wj uwj xj synsl�ymj � | niymx�tk�ymj �wnlmy�wj hyfslzqfw�uwnxr1�j fhm�
inxutxj i�j vzfqq~ �fgtzy�ymj �hj syj w�utnsy1�fqtsl�ymj �htwwj xutsinsl�uwj hj insl�n1o1p�{j hytw3�

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �hj syj wNutnsy�tk�ymj �wnlmy�wj hyfslzqfw�uwnxr3

� � M� � M� � fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3�

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsy�nx�tzyuzy�ns�wj qfynts�yt�ymj �hzwwj sy�
httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4W H YS L Q�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.93 FEAT/REVSURF

g� �� ����[ I j knsj x�f�strnsfq�xzwkfhj N��Nwj {tqzynts�tw�htsxywzhyx�fs�fhyzfq�xzwkfhj N��Nwj {tqzynts1�fsi�
� � � �� �x�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � J^gfbuPsfwtvsgM� � � � RM� � � � SM� M� M� M� � � � T

�� [ gbI��� � � J^gfbuPsfwtvsgM� � � � RM� � � � SM� M� M� M� � � � T

T zyuzy�K twrfyx?

hfs� gj? gI��� � � J^gfbuPsfwtvsgM� � � � RM� � � � SM� M� M� M� � � � T

�� [ gbI��� � � J^gfbuPsfwtvsgM� � � � RM� � � � SM� M� M� M� � � � T

�� [ gbI��� � � J^gfbuPsfwtvsgMsbxebu
4w}61w~61w�6�
4w}71w~71w�7�
4333� �
JSIFY�

�� [ gI��� � � .`sbBKJFY4WJ[XZWK1UYIFYF1{fwd;� {fwd<

�� [ gbI��� � � .`sbBKJFY4WJ[XZWK1UYIFYF1{fwd=1uwginfr� {fwd>

\ mj wj ?�

{fwd6� hfs� gj?
�� [

NSSJW�
TZYJW�

{fwd7� hfs� gj?
�� [

HFWY1}1~1�� �
qpmM� M� M�

{fwd8� hfs� gj?
�� [

HFWY1}61~61�61}71~71�7� {fwd9
UTQ1w61f61m61w71f71m7� {fwd:

{fwd9� hfs� gj?
�� [

1}s1~s1�s� {fwd9
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [

1ws1fs1ms� {fwd:
itjx� sty� j}nxy

{fwd;� hfs� gj?
�� [

HFWY1}u1~u1�u�
qpmM� � M� � M� �

{fwd<� hfs� gj?
�� [

1ns1os1ps�
itjx� sty� j}nxy

{fwd=� hfs� gj?
�� [

{fwd;� �
sbxebuM� � RM� � RM� � R

{fwd>� hfs� gj?
�� [

1nu1ou1pu�
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

sfwtvsg xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�xzwkfhj N��N�� � ��� ����O

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

n1o1p� � nx�ymj �inwj hynts�{j hytw�fxxthnfyj i�| nym�ymj �xzwkfhj 2tkNwj {tqzynts�fsi�utnsyx�fqtsl�ymj �xzwkfhj N
��Nwj {tqzynts,x�f} nx3

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�-: 38373;.3�

NSSJW� xnlsnknj x�ymfy�ymj �nsxnij �tk�ymj �xzwkfhj N��Nwj {tqzynts�nx�yt�gj �rj fxzwj i�-ymfy�nx1�f�mtqj .3

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�-: 38373;.3�
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qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�

TZYJW� xnlsnknj x�ymfy�ymj �tzyxnij �tk�ymj �xzwkfhj N��Nwj {tqzynts�nx�yt�gj �rj fxzwj i�-ymfy�nx1�f�gtxx.3

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

w1f1m� fwj �ymj �utqfw�httwinsfyj x�tk�fs~ �utnsy�ts�ymj �xzwkfhj N��Nwj {tqzynts�,x�f} nx3

� RM� RM� S
� SM� SM� S
� �M� �M� �

fwj �ymj �utqfw�httwinsfyj x�tk�f�utnsy�gj qtslnsl�yt�f�xj vzj shj �qnxy�tw�utnsyx�ij xhwngnsl�f�7I �
hzw{j �ktw�ymj �xzwkf� � N��N�� � ��� ����O

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1� H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.3

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�fs~ �utnsy�ts�ymj �xzwkfhj 2tkNwj {tqzynts,x�f} nx3

� RM� RM� R
� SM� SM� S
� �M� �M� �

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�f�utnsy�gj qtslnsl�yt�f�xj vzj shj �qnxy�tw�utnsyx�ij xhwngnsl�f�
7I �hzw{j �ktw�ymj �xzwkfhj N��N�� � ��� ����O

� � M� � M� � fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3�

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3�
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj � J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4W J [ XZ W K �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3

Note 1: Refer to (Figure B.94 — A surface-of-revolution feature) for a pictorial representation of a surface-of-
revolution feature.

Note 2: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.94 FEAT/SPHERE

g� �� ����[ I j knsj x�f�strnsfq�xumj wj �tw�htsxywzhyx�fs�fhyzfq�xumj wj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � .BKJFY4XUMJWJ1{fwd61{fwd71infr� {fwd8

�� [ gbI��� � � J^gfbuPtqifsfM� � � � RM� � � � SM� � � �

T zyuzy�K twrfyx?

hfs� gj? gI��� � � .BKJFY4XUMJWJ1{fwd61{fwd71infr� {fwd8

�� [ gbI��� � � J^gfbuPtqifsfM� � � � RM� � � � SM� � � �

�� [ gbI��� � � J^gfbuPtqifsfMsbxebu
P� � RM� � RM� �6�
P� � SM� � SM� � S
4333�
JSIFY�

�� [ gI��� � � .`sbBKJFY4XUMJWJ1UYIFYF1{fwd9� {fwd:

�� [ gbI��� � � .`sbBKJFY4XUMJWJ1UYIFYF1{fwd;1uwginfr� {fwd<

\ mj wj ?�

{fwd6� hfs� gj?
�� [

NSSJW�
TZYJW�

{fwd7� hfs� gj?
�� [

dbsuM� M� M�
qpmM� M� M�

{fwd8� hfs� gj?
�� [

1n1o1p� {fwd=
itjx� sty� j}nxy�

{fwd9� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd: � hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd;� hfs� gj?
�� [

{fwd9�
sbxebuM� � RM� � RM� � R

{fwd<� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

{fwd=� hfs� gj?
�� [

1fslqj�
itjx� sty� j}nxy

fslqj� nx�ymj �qfynyzij �nsinhfynsl�ymj �rj fxzwfgqj �utwynts�tk�ymj �xumj wj 3��F�utxnyn{j �fslqj �nx�yt| fwix�
ymj �n1o1p3��W j kj w�yt�-K nlzwj �cOUT�� �F�xumj wj �kj fyzwj .3�

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

infr� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �infrj yj w�tk�ymj �xumj wj 3

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

n1o1p� nx�ymj �twnj syfynts�tk�ymj �uqfsj �| mj wj �ymj �xj rnNxumj wj �qnj x�tw�ymj �twnj syfynts�tk�ymj �xumj wj �
xyj r3��W j kj w�yt�-K nlzwj �G398�� �F�xumj wj �kj fyzwj .3�

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

NSSJW� xnlsnknj x�ymfy�ymj �nsxnij �tk�ymj �xumj wj �nx�yt�gj �rj fxzwj i3�

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�VOTOSOW3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�
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s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�

TZYJW� xnlsnknj x�ymfy�tzyxnij �tk�ymj �xumj wj �nx�yt�gj �rj fxzwj i3

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

w1f1m� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �hj syj wNutnsy�tk�ymj �xumj wj 3

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1� H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.3�

XUMJWJ� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�xumj wj 3

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �hj syj wNutnsy�tk�ymj �xumj wj 3

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4XUM J W J �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.95 FEAT/SPHRADSEGMNT

g� �� ����[ I j knsj x�f�kj fyzwj �strnsfq�tw�htsxywzhyx�f�kj fyzwj �fhyzfq�xumj wnhfq�wfinfq�xj lrj sy�fsi�
fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � J^gfbuPtqisbetfhnouM� � � � RM� � � � SM� � � M�� � M�� � 1sup1� )
�� � � � � � � � �� M�� � � � �� � �� M� � � M� � � M� � � M���� � � � � � � �� M���� � � �� � ��

�� [ gbI��� � � .BKJFY4XUMWFIXJLRSY1{fwd61{fwd71wfi1sun1suo1sup1� )
�� � � � � � � � �� M�� � � � �� � �� M� � � M� � � M� � � M���� � � � � � � �� M���� � � �� � ��

T zyuzy�K twrfyx?

hfs� gj? gI��� � � .B� KJFY4XUMWFIXJLRSY1{fwd61{fwd71wfi1sun1suo1sup1� )
�� � � � � � � � �� M�� � � � �� � �� M� � � M� � � M� � � M���� � � � � � � �� M���� � � �� � ��

�� [ gbI��� � � JB� KJFY4XUMWFIXJLRSY1{fwd61{fwd71wfi1sun1suo1sup1� )
�� � � � � � � � �� M�� � � � �� � �� M� � � M� � � M� � � M���� � � � � � � �� M���� � � �� � ��

�� [ gbI��� � � J^gfbuPtqisbetfhnouMsbxebu
P� � RM� � RM� � R
P� � SM� � SM� � S
4333�
JSIFY�

�� [ gI��� � � .`sbBKJFY4XUMWFIXJLRSY1UYIFYF1{fwd8� {fwd9

�� [ gbI��� � � J`sbBKJFY4XUMWFIXJLRSY1UYIFYF1{fwd: 1uwginfr� {fwd;

\ mj wj ?�

{fwd6� hfs� gj?
�� [

NSSJW�
TZYJW�

{fwd7� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd8� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd9� hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [

{fwd9�
sbxebuM� � RM� � RM� � R

{fwd;� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

hw1hf1hm� fwj �ymj �utqfw�httwinsfyj x�tk�ymj �hj syj w�tk�ymj �kj fyzwj 3�

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �hj syj w�tk�ymj �kj fyzwj 3�

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

NSSJW� xnlsnknj x�nsyj wsfq�wfinfq�xj lrj sy�kj fyzwj 3

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3� W j kj w�yt�xj hynts�: 38373;3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�

�� � � � � � � � �� nx�f�wj fq�szrgj w�fslqj 1�xuj hnk~ nsl�ymj �qt| j w�qnrny�tk�ymj �qfynyzij �tk�ymj �xumj wnhfq�wfinfq�
� � � � � ��O
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�� � � � �� � �� nx�f�wj fq�szrgj w�fslqj 1�xuj hnk~ nsl�ymj �zuuj w�qnrny�tk�ymj �qfynyzij �tk�ymj �xumj wnhfq�wfinfq�
� � � � � ��O

���� � � � � � � �� nx�f�wj fq�szrgj w�fslqj 1�xuj hnk~ nsl�ymj �qt| j w�qnrny�tk�ymj �qtslnyzij �tk�ymj �xumj wnhfq�wfinfq�
� � � � � ��O

���� � � �� � �� nx�f�wj fq�szrgj w�fslqj 1�xuj hnk~ nsl�ymj �zuuj w�qnrny�tk�ymj �qtslnyzij �tk�ymj �xumj wnhfq�wfinfq�
� � � � � ��O

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�

�� � M�� � M�� � nx�ymj �stwym�utqj �{j hytw�tk�ymj �kj fyzwj �| mtxj �inwj hynts�kwtr�ymj �hj syj w�tk�ymj �xumj wj �xuj hnknj x�
ymj �utxnyn{j �>5́ �inwj hynts�ktw�qfynyzij 3

� � � M� � � M� � � nx�ymj �uwnrj �rj wninfs�{j hytw�tk�ymj �kj fyzwj 3

TZYJW� xnlsnknj x�j } yj wsfq�wfinfq�xj lrj sy�kj fyzwj 3

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

wfi� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �wfinzx�tk�ymj �xumj wj 3

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1� H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

w}61w~61w�6�

w}71w~71w�7�

333�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.3

tqisbetfhnou xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�xumj wnhfq�wfinfq�xj lrj sy3�

Ymj �qthfynts-x.�fsi�{j hytwx-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj � J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj � K J FY4XU M WFI X J L R S Y�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note 1: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.

Note 2: 3D radial segment features are partial cylinder, cone, sphere, or torus features that cannot be
considered as a feature-of-size. Therefore it will NOT use a size tolerance, most likely a TOL/RAD or a
TOL/PROFS. This 3D radial segment feature is similar to a 2D FEAT/ARC as compared to a 2D
FEAT/CIRCLE.

Note 3: The ambiguity in the determination of the included angle is resolved using the right-hand rule of rotation
(refer to 5.3.6.2) where the positive axis points in a direction of the north pole vector and t he rotation
about this axis vector is from the start angle toward the end angle relative to the prime meridian vector.
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6.96 FEAT/SYMPLN

g� �� ����[ I j knsj x�f�kj fyzwj �strnsfq�tw�htsxywzhyx�f�kj fyzwj �fhyzfq�| nym�tuutxnyj �x~ rrj ywnh�uqfsj x�-xqty�
| nym�iwfky1�� ��� � �| nym�iwfky.�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � J^gfbuPtznqmoM� � � � RM� � � � SM� � � � �

�� [ gbI��� � � J^gfbuPtznqmoM� � � � RM� � � � SM� � � � �

T zyuzy�K twrfyx?

hfs� gj? gI��� � � J^gfbuPtznqmoM� � � � RM� � � � SM� � � � �

�� [ gbI��� � � J^gfbuPtznqmoM� � � � RM� � � � SM� � � � �

�� [ gbI��� � � .BKJFY4X^RUQS1WF\IFY�
4w}61w~61w�6�
4w}71w~71w�7�
4333� �
JSIFY�

�� [ gI��� � � .`sbBKJFY4X^RUQS1UYIFYF1{fwd8� {fwd9

�� [ gbI��� � � .`sbBKJFY4X^RUQS1UYIFYF1{fwd: 1uwginfr� {fwd;

\ mj wj ?�

{fwd6� hfs� � � [
�� [

NSSJW�
TZYJW�

{fwd7� hfs� gj?
�� [

HFWY1}1~1�1u6}1u6~1u6�1n61o61p61u7}1u7~1u7�1n71o71p7� �

qpmM� M� M� M� R� M� R� M� R� M� RM� RM� RM� S� M� S� M� S� M� SM� SM� S

{fwd8� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd9� hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [

{fwd8�
sbxebuM� � RM� � RM� � R

{fwd;� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

n1o1p� nx�ymj �inwj hynts�{j hytw�tk�ymj �hj syj w2uqfsj 3�

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

NSSJW� xnlsnknj x�nsyj wsfq�x~ rrj ywnh�uqfsj x�-ymfy�nx1�f�xqty.3

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�: 38373;3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�

TZYJW� xnlsnknj x�j } yj wsfq�x~ rrj ywnh�uqfsj x�-ymfy�nx1�f�gqthp.3

� R� M� R� M� R�

� S� M� S� M� S�

fwj �ymj �utqfw�httwinsfyj x�tk�ymj �y| t�utnsyx�wj xninsl�ts�tuutxnyj �x~ rrj ywnh�uqfsj x3�

u6}1u6~1u6��

� S� M� S� M� S�

fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�ymj �y| t�utnsyx�wj xninsl�ts�tuutxnyj �x~ rrj ywnh�uqfsj x3�
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UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3�

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

w1f1m� fwj �ymj �utqfw�httwinsfyj x�tk�f�utnsy�ts�ymj �hj syj w2uqfsj 3�

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1� H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.�

|niym� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �inxyfshj �gj y| j j s�ymj �tuutxnyj �x~ rrj ywnh�uqfsj x�
fy�ymj �uj wuj sinhzqfw�yt�ymj �hj syj wNuqfsj �qthfyj i�fy�} 1~ 1�3

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�f�utnsy�ts�ymj �hj syj wNuqfsj 3�

� � M� � M� � fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3�

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3�
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj � J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4X^R UQS �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3

Note 1: Used if a feature of size (width) is located with its center -plane. Refer to (Figure B.93 — A symmetric
plane feature).

Note 2: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.97 FEAT/TORRADSEGMNT

g� �� ����[ I j knsj x�f�kj fyzwj �strnsfq�tw�htsxywzhyx�f�kj fyzwj �fhyzfq�ytwtninfq�wfinfq�xj lrj sy�fsi�fxxnlsx�
f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � .BKJFY4YTWWFIXJLRSY1{fwd61{fwd71rfowfi1rnswfi1� )
sun1suo1sup1qfyxyfwyfsl1qfyxytufsl1urn1uro1urp1� )
���� � � � � � � �� M���� � � �� � ��

�� [ gbI��� � � .BKJFY4YTWWFIXJLRSY1{fwd61{fwd71rfowfi1rnswfi1� )
�� � M�� � M�� � 1qfyxyfwyfsl1qfyxytufsl1urn1uro1urp1� )
���� � � � � � � �� M���� � � �� � ��

T zyuzy�K twrfyx?

hfs� gj? gI��� � � .BKJFY4YTWWFIXJLRSY1{fwd61{fwd71rfowfi1rnswfi1� )
sun1suo1sup1qfyxyfwyfsl1qfyxytufsl1urn1uro1urp1� )
���� � � � � � � �� M���� � � �� � ��

�� [ gbI��� � � .BKJFY4YTWWFIXJLRSY1{fwd61{fwd71rfowfi1rnswfi1� )
sun1suo1sup1qfyxyfwyfsl1qfyxytufsl1urn1uro1urp1� )
���� � � � � � � �� M���� � � �� � ��

�� [ gbI��� � � .BKJFY4YTWWFIXJLRSY1WF\IFY�
4w}61w~61w�6�
4w}71w~71w�7�
4333� �
JSIFY�

�� [ gI��� � � .`sbBKJFY4YTWWFIXJLRSY1UYIFYF1{fwd8� {fwd9

�� [ gbI��� � � J|�~^KJFY4YTWWFIXJLRSY1UYIFYF1{fwd: 1uwginfr� {fwd;

\ mj wj ?�

{fwd6� hfs� gj?
�� [

NSSJW�
TZYJW�

{fwd7� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd8� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd9� hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [

{fwd9�
sbxebuM� � RM� � RM� � R

{fwd;� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�f�hj syj w�tk�ymj �kj fyzwj 3�

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�f�hj syj w�tk�ymj �kj fyzwj 3�

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

NSSJW� xnlsnknj x�nsyj wsfq�wfinfq�xj lrj sy�kj fyzwj 3

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3� W j kj w�yt�xj hynts�: 38373;3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�
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�� � � � � � � � �� nx�f�wj fq�szrgj w�fslqj 1�xuj hnk~ nsl�ymj �qt| j w�qnrny�tk�ymj �qfynyzij �tk�ymj �ytwntinfq�wfinfq�
� � � � � ��O

�� � � � �� � �� nx�f�wj fq�szrgj w�fslqj 1�xuj hnk~ nsl�ymj �zuuj w�qnrny�tk�ymj �qfynyzij �tk�ymj �ytwntinfq�wfinfq�
� � � � � ��O

���� � � � � � � �� nx�f�wj fq�szrgj w�fslqj 1�xuj hnk~ nsl�ymj �qt| j w�qnrny�tk�ymj �qtslnyzij �tk�ymj �ytwntinfq�wfinfq�
� � � � � ��O

���� � � �� � �l� nx�f�wj fq�szrgj w�fslqj 1�xuj hnk~ nsl�ymj �zuuj w�qnrny�tk�ymj �qtslnyzij �tk�ymj �ytwntinfq�wfinfq�
� � � � � ��O

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3�

rfowfi� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rfotw�wfinzx�tk�ymj �ytwzx3�

rnswfi� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rnstw�wfinzx�tk�ymj �ytwzx3�

�� � M�� � M�� � nx�ymj �stwym�utqj �{j hytw�tk�ymj �kj fyzwj �| mtxj �inwj hynts�kwtr�ymj �hj syj w�tk�ymj �ytwzx�xuj hnknj x�
ymj �utxnyn{j �>5́ �inwj hynts�ktw�qfynyzij 3

� � � M� � � M� � � nx�ymj �uwnrj �rj wninfs�{j hytw�tk�ymj �kj fyzwj 3

TZYJW� xnlsnknj x�j } yj wsfq�wfinfq�xj lrj sy�kj fyzwj 3

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� � �� ���nj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3�

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1� H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.3�

upssbetfhnou xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�ytwtninfq�wfinfq�xj lrj sy3�

Ymj �qthfynts-x.�fsi�{j hytwx-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj � J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxzwj i3�

Ymj �K J FY4YT W WFI XJ L R S Y�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ � j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3��

Note 1: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.

Note 2: 3D radial segment features are partial cylinder, cone, sphere, or torus feature s that cannot be
considered as a feature-of-size. Therefore it will NOT use a size tolerance, most likely a TOL/RAD or a
TOL/PROFS. This 3D radial segment feature is similar to a 2D FEAT/ARC as compared to a 2D
FEAT/CIRCLE.

Note 3: The ambiguity in the determination of the included angle is resolved using the right-hand rule of rotation
(refer to 5.3.6.2) where the positive axis points in a direction of the north pole vector and the rotation
about this axis vector is from the start angle toward the end angle relative to the prime meridian vector.
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6.98 FEAT/TORUS

g� �hynts?� I j knsj x�f�strnsfq�ytwzx�tw�htsxywzhyx�fs�fhyzfq�ytwzx1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gI��� � � J^gfbuPupsvtM� � � � RM� � � � SM� M� M� M� � � � RM� � � � S

�� [ gbI��� � � J^gfbuPupsvtM� � � � RM� � � � SM� M� M� M� � � � RM� � � � S

T zyuzy�K twrfyx?

hfs� gj? gI��� � � J^gfbuPupsvtM� � � � RM� � � � SM� M� M� M� � � � RM� � � � S

�� [ gbI��� � � J^gfbuPupsvtM� � � � RM� � � � SM� M� M� M� � � � RM� � � � S

�� [ gbI��� � � J^gfbuPupsvtMsbxebu
P� � RM� � RM� � R
P� � SM� � SM� � S
4333�
JSIFY�

�� [ gI��� � � .`sbBKJFY4YTWZX1UYIFYF1{fwd8� {fwd9

�� [ gbI��� � � .`sbBKJFY4YTWZX1UYIFYF1{fwd: 1uwginfr� {fwd;

\ mj wj ?�

{fwd6� hfs� gj?
�� [

NSSJW�
TZYJW�

{fwd7� hfs� gj?
�� [

dbsuM� M� M�
qpmM� M� M�

{fwd8� hfs� gj?
�� [

dbsuM� � M� � M� �
qpmM� � M� � M� �

{fwd9� hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [

{fwd8�
sbxebuM� � RM� � RM� � R

{fwd;� hfs� gj?
�� [

M� � M� � M� u�
itjx� sty� j}nxy

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

infr6� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rfotw�infrj yj w�tk�ymj �ytwzx1�fx�rj fxzwj i�ymwtzlm�
ymj �hj syj w�qnsj �tk�ymj �rnstw�infrj yj w3��W j kj w�yt�-K nlzwj �cOUU�� �F�ytwzx�kj fyzwj .3�

infr7� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rnstw�infrj yj w�tk�ymj �ytwzx3��W j kj w�yt�-K nlzwj �
cOUU�� �F�ytwzx�kj fyzwj .3�

JSIFY� xnlsnknj x�ymj �j si�tk�wf| �ifyf3

n1o1p� nx�ymj �inwj hynts�{j hytw�tk�ymj �uqfsj �ns�| mnhm�ymj �ytwzx�qnj x3

� �M� �M� � nx�ymj �strnsfq�fuuwtfhm�inwj hynts�xuj hnknj i�ns�ymj �UYR J FX�xyfyj rj sy�ns�uwtlwfrrj i�rtij 3��
W j kj w�yt�xj hynts�: 38373;3�

NSSJW� xnlsnknj x�ymfy�ymj �nsxnij �tk�ymj �ytwzx�nx�yt�gj �rj fxzwj i��-ymfy�nx1�fs�nssj w�itszy.3

� � M� � M� � nx�ymj �uwtgj �htruj sxfynts�inwj hynts�tk�ymj �xuj hnknj i�utnsy3��W j kj w�yt�xj hynts�VOTOSOW3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �kj fyzwj 3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�nx�ymj �nsij } �{fqzj �tk�ymj �nsin{nizfq�utnsy3

TZYJW� xnlsnknj x�ymfy�ymj �tzyxnij �tk�ymj �ytwzx�nx�yt�gj �rj fxzwj i��-ymfy�nx1�fs�tzyj w�itszy.3�

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3
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� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �infrj yj w�zxj i�yt�rj fxzwj �ymj �
xuj hnknj i�utnsy3

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3

w1f1m� fwj �ymj �utqfw�httwinsfyj x�tk�ymj �hj syj wNutnsy�tk�ymj �ytwzx3

WF\IFY� xnlsnknj x�ymfy�ymj �zshtruj sxfyj i1�H fwyj xnfs�httwinsfyj x�tk�ymj �rj fxzwj i�utnsy-x.�-wf| �ifyf.�
fwj �yt�ktqqt| 3

� � M� � M� � fwj �ymj �utqfw�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3

� � RM� � RM� � R
� � SM� � SM� � S
333�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�wf| �ifyf�utnsy-x.�

YTWZX� xnlsnknj x�ymfy�ymj �kj fyzwj �nx�f�ytwzx3�

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �hj syj wNutnsy�tk�ymj �ytwzx3

� � M� � M� � fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�ymj �xuj hnknj i�utnsy3�

Ymj �qthfynts-x.�fsi�inwj hynts-x.�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

K tw�WF\ I FY�tzyuzy1�j fhm�ifyf�utnsy�nx�uwj hj ij i�| nym�f�xqfxm�fsi�ktqqt| j i�| nym�f�hfwwnflj �wj yzws�fsi�qnsj �kj j i3��
Ymj �kj fyzwj �ij knsnynts�nx�yj wrnsfyj i�| nym�ymj �J S I FY�xyfyj rj sy3��Ymj �ifyf�utnsyx�fwj �tzyuzy�ns�wj qfynts�yt�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�ns�j kkj hy�| mj s�ymj �kj fyzwj �| fx�rj fxz�� � O

Ymj �K J FY4YT W ZX�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note: The RAWDAT output format is used when the DME does not recognize the feature type and is given a
measurement sequence to follow.
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6.99 FEDRAT

g� �� ����[ Zxj i�yt�xj y�ymj �{j qthnynj x�ktw�rj fxzwj rj syx1�ufym2inwj hyj i�rt{j x1�fsi�wtyfw~ �yfgqj x3

Nsuzy� K twrfyx?

hfs� gj? gfesbuP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [

ifenftwfmM� � � � S
ifespuwfmM� � � � S
ifetdowfmM� � � � S
nftwfmM� � � � S
qptwfmM� � � � S
spuwfmM� � � � T
tdowfmM� � � � S

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [

RUR1s�
RRUX1s�
NUR1s�
NUX1s�
{fwd9�

{fwd8� hfs� gj?
�� [

WUR1s�
{fwd9�

{fwd9� hfs� gj?
�� [
�� [
�� [

qdfouM�
MNLM�
QT\�
IJKFQY�

IJKFQY� xnlsnknj x�ymj �I R J ,x�ij kfzqy�{j qthny~ 3

ifenftwfm xnlsnknj x�ymj �xj sxtw�mj fi�x�rj fxzwj rj sy�{j qthny~ 3

ifespuwfm xnlsnknj x�ymj �xj sxtw�mj fi�x�wtyfyntsfq�{j qthny~ 3

ifetdowfm xnlsnknj x�ymj �xj sxtw�mj fi�x�xhfssnsl�{j qthny~ 3

MNLM� xnlsnknj x�ymj �I R J ,x�nsyj wsfqq~ �xytwj i�mnlm�{fqzj 3�

NUR� xnlsnknj x�ymfy�ymj �{fqzj �tk�,s,�nx�nshmj x�uj w�rnszyj 3�

NUX� xnlsnknj x�ymfy�ymj �{fqzj �tk�,s,�nx�nshmj x�uj w�xj htsi3�

QT\� xnlsnknj x�ymj �I R J ,x�nsyj wsfqq~ �xytwj i�qt| �{fqzj 3�

RJX[JQ� xnlsnknj x�ymfy�ymj �rj fxzwj rj sy�{j qthny~ �tw�ymj �{j qthny~ �tk�ymj �xj sxtw�ktw�rj fxzwj rj sy4htsyfhy�
rt{j x�nx�yt�gj �xj y3

RRUX� xnlsnknj x�ymfy�ymj �{fqzj �tk�,s,�nx�rnqqnrj yj wx�uj w�xj htsi3�

RUR� xnlsnknj x�ymfy�ymj �{fqzj �tk�,s,�nx�rj yj wx�uj w�rnszyj 3�

s� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �{j qthny~ �{fqzj 3�

UHJSY� xnlsnknj x�ymfy�ymj �{fqzj �tk�,s,�nx�ymj �uj whj sy�tk�rf} nrzr�fx�f�kwfhynts�qj xx�ymfs�tw�j vzfq�yt�635�
fsi�lwj fyj w�ymfs�tw�j vzfq�yt�53561�ktw�j } fruqj 1�53<: �rj fsx�<: *3�

UTX[JQ� xnlsnknj x�ymfy�ymj �utxnyntsfq�{j qthny~ �tw�ymj �{j qthny~ �tk�ymj �xj sxtw�ktw�ufymNinwj hyj i�rt{j x�nx�yt�
gj �xj y3

WTY[JQ� xnlsnknj x�ymfy�ymj �wtyfw~ �yfgqj ,x�wtyfyntsfq�{j qthny~ �nx�yt�gj �xj y3�

WUR� xnlsnknj x�ymfy�ymj �{fqzj �tk�,s,�nx�wj {tqzyntsx�uj w�rnszyj 3�

XHS[JQ� xnlsnknj x�ymfy�ymj �xhfssnsl�{j qthny~ �nx�yt�gj �xj y3
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Ymj �ktqqt| nsl�xyfyj rj syx�fwj �nsyj wwj qfyj i�ns�ymj �zxj �tk�wtyfw~ �yfgqj x?�W T YI J K 1�W T YXJ Y1�W T YFG1�K J I WFY1�
FH QWFY1�fsi�H FQNG3
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6.100 FILDEF

g� �� ����[ I j knsj x�f�knqyj w�ktw�zxj �| nym�f�{nij t�I R J 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

Hfs� gj? wgI��� � � J^gjmefgPdpefM�

T zyuzy�K twrfyx?

Hfs� gj? Stsj�

\ mj wj ?�

HTIJ� xnlsnknj x�ymfy�ymj �knqyj w�nx�gj nsl�ij knsj i�| nym�f�szrj wnh�htij 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �knqyj w3�

s� nx�f�utxnyn{j �nsyj lj w�{fqzj �wj uwj xj synsl�ymj �uwj {ntzxq~ �htij i�knqyj w3�

Ymj �hmfwfhyj wn�fynts�knqj �htsyfnsx�ymj �{fwntzx�knqyj wx�ymfy�fwj �xzuutwyj i�g~ �ymj �ufwynhzqfw�I R J 3��J fhm�tk�ymj xj �
knqyj wx�nx�fxxnlsj i�fs�nsyj lj w�htij �ns�ymj �hmfwfhyj wn�fynts�knqj 3�

K nqyj wx�ns�ymnx�ij knsnynts�fwj �htsxnij wj i�yt�gj �um~ xnhfq�knqyj wx3��R fymj rfynhfq�knqyj wx�fwj �htsxnij wj i�yt�gj �fqltwnymrx�
fsi�fwj �ij knsj i�fx�xzhm�| nym�ymj �FQL I J K �xyfyj rj sy3��Ymj �nsyj sy�tk�ymnx�xyfyj rj sy�nx�yt�xzuutwy�ymtxj �I R J x�
-ufwynhzqfwq~ �{nij t�ij {nhj x.1�ymfy�rfnsyfns�xj {j wfq�fqyj wsfyj �knqyj wx�ktw�zxj �ns�ymj �nrflj �fhvznxnynts�tw�nsxuj hynts�
� ��� � � � O
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6.101 FILNAM

g� �� ����[ Xuj hnknj x�fs�nsyj wsfq�nij synknhfynts�| nymns�ymj �I R NX�knqj 3�

Nsuzy� K twrfyx?

hfs� gj? gjmobnPH� � � � HM� � � � � ��

T zyuzy�K twrfyx?

hfs� gj? gjmobnPH� � � � HM� � � � � ��

\ mj wj ?�

,yj}y,� nx�f�xj wnj x�tk�uwnsyfgqj �vugY�hmfwfhyj wx1�j shqtxj i�| nym�futxywtumj x3

� � � � � �� ij knsj x�ymj �,rfotw3rnstw,�wj {nxnts�tk�I R NX3

Ymj �ktwrfy�ktw�,rfotw3rnstw,�wj {nxnts�tk�I R NX�| nqq�gj �]]3} 1�| mj wj �]]�nx�ymj �rfotw�{j wxnts�szrgj w�fsi�} �nx�ymj �
rnstw�{j wxnts�szrgj w3��Ymj �rfotw�{j wxnts�szrgj w�xmfqq�gj �gfxj �65�utxnyn{j �nsyj lj w�{fqzj x1�qj ky�ufiij i�| nym�
�j wtx3��Ymj �rnstw�{j wxnts�szrgj w�xmfqq�gj �f�xnslqj �gfxj �65�utxnyn{j �nsyj lj w�{fqzj �tw��j wt3�

Ymj �K NQSFR �xyfyj rj sy�hfs�tsq~ �fuuj fw�tshj �ns�f�I R NX �nsuzy�uwtlwfr�fsi�rzxy�gj �ymj �knwxy�qnsj �ns�I R NX�tzyuzy3��
Ns�ymj �nsuzy�uwtlwfr1�ymj �K NQSFR �xyfyj rj sy�rzxy�fuuj fw�fkyj w�ymj �I NXUQ^�xyfyj rj sy3��Ymj �K NQSFR �xyfyj rj sy�nx�
htsxnij wj i�fs�tzyuzy�mj fij w�fsi�| nqq�gj �tzyuzy�yt�fqq�hzwwj syq~ �tuj s�I R NX�tzyuzy�ij {nhj x�fsi�xzgxj vzj syq~ �
tuj sj i�I R NX �tzyuzy�ij {nhj x3��Zxj w�ij knsj i�I R NX �tzyuzy�ij {nhj x�fwj �tuj sj i�| nym�ymj �
pqfoPejeI��� � � .1K I FYF1I R NX1T Z YUZY333��xyfyj rj sy3

Ymj �K NQSFR �xyfyj rj sy�tuj sx�ymj �XYT W �ij {nhj �nk�I NXUQ^4XYT W �mfx�gj j s�xj qj hyj i3�

Ymj �xywnsl�tk�hmfwfhyj wx�nx�uwj hj ij i�g~ �fs�futxywtumj �fsi�ktqqt| j i�g~ �fs�futxywtumj 3��Ymj �y| t�futxywtumj x�
ij knsj �ymj �qnrnyx�tk�ymj �xywnsl�gzy�fwj �sty�hmfwfhyj wx�tk�ymj �xywnsl3��\ mj s�ymj �xywnsl�tk�hmfwfhyj wx�rzxy�j } yj si�yt�
fstymj w�qnsj 1�zxj �f�xnslqj �itqqfw�xnls1�,),1�ktqqt| nsl�ymj �hmfwfhyj w�ifyf�ns�ymj �qnsj 3��K tw�j } fruqj ?�

KNQSFR4,5968=58=: � nx� ymj� ufwy� szrgjw� ymnx� uwtlwfr� nsxujhyx3,15: 36�

��[

KNQSFR4,5968=58=: � nx� ymj� ufwy� szrgjw� )
ymnx� uwtlwfr� nsxujhyx3,15: 36�

Uwtizhj �ymj �ktqqt| nsl�tzyuzy?

KNQSFR4,5968=58=: � nx� ymj� ufwy� szrgjw� ymnx� uwtlwfr� nsxujhyx3,15: 36�

\ mj s�fs�futxywtumj �nx�wj vznwj i�fx�ufwy�tk�ymj �yj } y1�xuj hnk~ �y| t�futxywtumj x3��

f� � � � �� [ KNQSFR4,5968=58=: � nx� ymj� ufwy,,x� xjwnfq� szrgjw� nsyjsiji� ktw� ymnx� )�
xujhnfq� uwtlwfr3,15: 36�

Ymj �wj xzqy�tk�ymj �fgt{j �K NQSFR �nsuzy�xyfyj rj sy�nx�ymj �ktqqt| nsl�tzyuzy�xyfyj rj sy?�

KNQSFR4,5968=58=: � nx� ymj� ufwy,x� xjwnfq� szrgjw� nsyjsiji� ktw� ymnx� )
xujhnfq� uwtlwfr3,15: 36�

Ymj �K NQSFR �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.102 FINPOS

g� �� ����[ J sfgqj x�tw�inxfgqj x�ymj �knsj �utxnyntsnsl�kj fyzwj 3��\ mj s�j sfgqj i�ymj �hfwwnflj �nx�utxnyntsj i�
| nym�mnlm�fhhzwfh~ �ktqqt| nsl�ymj �stwrfq�utxnyntsnsl�rt{j 3�

Nsuzy� K twrfyx?

hfs� gj? gjoqptP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

TS�
TKK�

TKK� xnlsnknj x�ymfy�ymj �knsj �utxnyntsnsl�nx�yt�gj �inxfgqj i�zsynq�ymj �K NS UT X4T S �xyfyj rj sy�nx�nxxzj i3

TS� xnlsnknj x�ymfy�ymj �knsj �utxnyntsnsl�nx�yt�gj �j sfgqj i�zsynq�ymj �K NS UT X4T K K �xyfyj rj sy�nx�nxxzj i3�
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6.103 FIXTID

g� �� ����[ I j knsj x�ymj �nij synknhfynts�tk�f�ufwy�mtqinsl�kn} yzwj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

j�� � �� K twrfyx?

hfs� gj? gjI��� � � J^gjyujePH� � � � H

T zyuzy�K twrfyx?

hfs� gj? gjI��� � � JB� ,yj}y,

\ mj wj ?�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ufwy�mtqinsl�kn} yzwj 3�

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �ufwy�mtqinsl�kn} yzwj 3

Ymj �K N]YNI �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T ZYUZ Y�xyfyj rj sy1�xuj hnk~ nsl�f�
uwj {ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj �ij knsj i�ufwy�mtqinsl�kn} yzwj �qfgj q�sfrj 3�
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6.104 FIXTSN

g� �� ����[ I j knsj x�ymj �nij synknhfynts�tk�f�ufwy�mtqinsl�kn} yzwj ,x�xj wnfq�szrgj w1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? gtI��� � � J^gjyutoPH� � � � H

T zyuzy�K twrfyx?

hfs� gj? gtI��� � � JB� ,yj}y,

\ mj wj ?�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ufwy�mtqinsl�kn} yzwj ,x�xj wnfq�szrgj w3

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �ufwy�mtqinsl�kn} yzwj ,x�xj wnfq�
�� � � � �O

Ymj �K N]YXS �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T ZYUZ Y�xyfyj rj sy1�xuj hnk~ nsl�f�
� �� �ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj �ij knsj i�ufwy�mtqinsl�kn} yzwj �xj wnfq�szrgj w�qfgj q�sfrj 3�

ISO 22093:2011(E)

© ISO 2011 – All rights reserved264

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



6.105 FLY

g� �� ����[ Xj yx�tw�inxfgqj x�ymj �K Q^�rtij �tk�ymj �htsywtqqj w�ktw�htsynsztzx�rtynts�{nf�utnsyx�xuj hnknj i�g~ �
ymj �L T YT �xyfyj rj sy�tw�nruqnj i�g~ �rj fxzwj rj sy�fuuwtfhm�utnsyx3�

Nsuzy� K twrfyx?

hfs� gj? gmzP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

wfinzx�
TKK�

TKK� xnlsnknj x�ymfy�ymj �K Q^�rtij �tk�ymj �htsywtqqj w�nx�yt�gj �inxfgqj i3�

wfinzx� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rf} nrzr�xumj wnhfq�wfinzx�fwtzsi�fs�nsyj wrj infyj �
utnsy�ns�| mnhm�ymj �xj sxtw�ufym�hfs�ij {nfyj �kwtr�ymj �nsyj wrj infyj �utnsy3��Ymnx�fqxt�xnlsnknj x�
ymfy�ymj �K Q^�rtij �tk�ymj �htsywtqqj w�nx�yt�gj �j sfgqj i3�

W j kj w�yt�-K nlzwj �RZ�� �K Q^1�wfinzx�j } fruqj .�fsi�-K nlzwj �SQ�� �K Q^�rtij � j } fruqj .3�
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6.106 FROM

g� �� ����[ I j knsj x�ymj �mtrj �utxnynts�yt�gj �zxj i�g~ �ymj �L T M T R J �xyfyj rj sy3�

Nsuzy� K twrfyx?

hfs� gj? gspnP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

dbsuM� M� M�
dbsuM� RM� RM� RMsbn
IRJ�
qpmM� M� M�
qpmM� RM� RM� RMsbn
XHFQJ�
}1~1��
� RM� RM� RMsbn

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

IRJ� xnlsnknj x�ymfy�ymj �I R J �| nqq�rt{j �yt�f�I R J �ij knsj i�qthfynts3

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

w1f1m� fwj �ymj �utqfw�httwinsfyj x�tk�ymj �� � �� ���utxnynts�ns�ymj �hzwwj sy�httwinsfyj �x~ xyj r�ns�ymj �
hzwwj sy�| twpnsl�uqfsj 3

� RM� RM� R fwj �ymj �utqfw�httwinsfyj x�tk�ymj �wfr�utxnynts�ns�ymj �hzwwj sy�httwinsfyj �x~ xyj r3

WFR� xnlsnknj x�ymfy�ymj �I R J �| nqq�rt{j �ymj �um~ xnhfq�xj sxtw�rtzsynsl�utnsy�yt�ymj �xuj hnknj i�
� ���� ��� �� O

XHFQJ� xnlsnknj x�ymfy�ymj �I R J �| nqq�rt{j �yt�ymj �xhfqj �wj kj wj shj �twnlns3�

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �� � �� ��� utxnynts�ns�ymj �hzwwj sy�httwinsfyj �x~ xyj r3

� RM� RM� R fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�ymj �wfr�utxnynts�ns�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�
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6.107 GEOALG

g� �� ����[ I j knsj x�fsi�xj yx�f�xzgxynyzyj �kj fyzwj �ifyf�knyynsl�fqltwnymr�ktw�f�ufwynhzqfw�kj fyzwj �y~ uj 3

Nsuzy� K twrfyx?

hfs� gj? LJTFQL4{fwd6� {fwd7� {fwd8

T zyuzy�K twrfyx?

hfs� gj? hfpbmhP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

bsdM� � � � 9�
djsdmfM� � � � : �
dpofM� � � � : �
dposbetfhnouM� � � � V
dqbsmoM� � � � ;�
dzmoesM� � � � : �
dzmsbetfhnouM� � � � V
fmmjqtM� � � � 9�
fmpohdzmM� � � � V
hdvswfM� � � � <�
htvsgM� � � � =�
mjofM� � � � 9�
pckfduM� � � � ;�
qbsqmoM� � � � : �
qmbofM� � � � 9�
sduohmM� � � � 9�
sfwtvsgM� � � � Z
tqifsfM� � � � : �
tqisbetfhnouM� � � � V
tznqmoM� � � � : �
upsvtM� � � � : �
upssbetfhnouM� � � � : �

{fwd7� hfs� gj?
�� [

MfmjnjobufM� � � � 65�
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [

MgjmufsM� � � � 66�
itjx� sty� j}nxy

� � � � 9� hfs� gj?
�� [
�� [
�� [

QXYXVW�
RNSRF]�
IJKFQY�
fyufsoM� � � � RS

� � � � : � hfs� gj?
�� [
�� [
�� [
�� [
�� [

QXYXVW�
RF]NSX�
RNSHNW�
RNSRF]�
IJKFQY�
fyufsoM� fwd67�

� � � � ;� hfs� gj?
�� [

IJKFQY�
fyufsoM� � � � RS

� � � � <� hfs� gj?
�� [
�� [
�� [
�� [

QXYXVW�
GXUQNS�
RNSRF]�
IJKFQY�
fyufsoM� � � � RS
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� � � � =� hfs� gj?
�� [
�� [
�� [
�� [
�� [

QXYXVW�
GJ_NJW�
SZWGX�
RNSRF]�
IJKFQY�
fyufsoM� � � � RS

{fwd>� hfs� gj?
�� [

QXYXVW�
GXUQNS�
IJKFQY�
fyufsoM� � � � RS

� � � � RQ� hfs� gj?
�� [

tueefw� mjnjuM� � � � � � �
TKK�

� � � � RR� hfs� gj?
�� [
�� [

mbncebdM� � � � 68�
djsdvmbsM� � � d68�
TKK�

{fwd67� hfs� gj?
�� [
�� [

enjtMnI��� � � 6.� {fwd69
IRJ1,wtzynsj,� {fwd69
X^X1,ufymsfrj,� {fwd69

� � � � RT� hfs� gj?
�� [
�� [

mpxqbttM� � � � � � � �M� � � � 6: �
ijhiqbttM� � � � � � � �M� � � � 6: �
cboeqbttM� � � � � � � �M� � � � � � � �M� � � � 6: �

{fwd69� hfs� gj? 1ufwfrjyjw� {fwd6;

� � � � RV� hfs� gj?
�� [
�� [
�� [

LFZXX�
7WH�
XUQNSJ�
sfdgjmu

� � � � RW� hfs� gj?
�� [

{fwd69�
itjx� sty� j}nxy

7WH� xnlsnknj x�ymfy�f�7W H �hzw{j �nx�zxj i�fx��� � �knqyj w�kzshynts3

FWH� xnlsnknj x�ymfy�f�hnwhzqfw�fwh�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3

cboeqbtt xnlsnknj x�ymfy�f�gfsi�ufxx�knqyj w�nx�zxj i3

GJ_NJW� xnlsnknj x�f�Gj �nj w�xuqnsj �kny�xzgxynyzyj �kj fyzwj �fqltwnymr3�

GXUQNS� xnlsnknj x�f�GNxuqnsj �kny�xzgxynyzyj �kj fyzwj �fqltwnymr3

HNWHQJ� xnlsnknj x�ymfy�f�hnwhqj �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3�

djsdvmbs xnlsnknj x�ymfy�knqyj wnsl�nx�itsj �g~ �Zsizqfyntsx�Uj w�W j {tqzynts�-ZUW.3�

HTSJ� xnlsnknj x�ymfy�f�htsj �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3�

dposbetfhnou xnlsnknj x�ymfy�f�htsnhfq�wfinfq�xj lrj sy�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3�

HUFWQS� xnlsnknj x�ymfy�f�hqtxj iNj sij i�ufwfqqj q�kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3

H^QSIW� xnlsnknj x�ymfy�f�h~ qnsij w�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3�

dzmsbetfhnou � �� ����� x�ymfy�f�h~ qnsiwnhfq�wfinfq�xj lrj sy�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3�

IJKFQY� xnlsnknj x�ymj �x~ xyj r,x�ij kfzqy�xzgxynyzyj �kj fyzwj �fqltwnymr3�

� � � � � � � nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xyfsifwi�ij {nfynts�rzqynuqnj w�yt�gj �fuuqnj i�fx�ymj �qnrny�ktw�
ifyf�xunpj x3

IRJ� xnlsnknj x�f�wtzynsj �| wnyyj s�ns�ymj �I R J �qfslzflj 3�

IRNX� xnlsnknj x�f�wtzynsj �| wnyyj s�ns�ymj �I R NX�qfslzflj 3�
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fmjnjobuf xnlsnknj x�ymfy�ymj �ufwfrj yj wx�ktw�j qnrnsfynts�tk�xunpj x�tk�rj fxzwj i�ifyf�fwj �yt�gj �ij knsj i3��Nk�
utnsy�gzkkj wnsl�nx�j sfgqj i�| mj s�f�kj fyzwj �fhyzfq�nx�hwj fyj i�| nym�ymnx�ns�� ��� � �1�ymj �utnsy�gzkkj w�
| nqq�htsyfns�tsq~ �ymfy�nsin{nizfq�utnsy�nsktwrfynts�ymfy�| fx�zxj i�ns�hwj fynsl�ymj �kj fyzwj �fhyzfq3�

JQQNUX� xnlsnknj x�ymfy�fs�j qqnuxj �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3�

JQTSLH^Q� xnlsnknj x�ymfy�fs�j qtslfyj i�h~ qnsij w�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3�

J]YJWS� xnlsnknj x�f�hfqq�yt�ns{tpj �ymj �j } j hzynts�tk�fs�j } yj wsfq�wtzynsj 3��Ymnx�j } yj wsfq�wtzynsj �htzqi�
htsxnxy�tk�I R NX �xyfyj rj syx1�I R J �xuj hnknh�xyfyj rj syx1�tw�fs~ �mnlmNqj {j q�qfslzflj 3

KNQYJW� xnlsnknj x�ymfy�ymj �ufwfrj yj wx�ktw�knqyj wnsl�tk�xhfssj i�ifyf�fwj �yt�gj �ij knsj i3��Nk�utnsy�gzkkj wnsl�
nx�j sfgqj i�| mj s�f�kj fyzwj �fhyzfq�nx�hwj fyj i�| nym�ymnx�ns�j kkj hy1�ymj �utnsy�gzkkj w�| nqq�htsyfns�tsq~ �
ymfy�nsin{nizfq�utnsy�nsktwrfynts�ymfy�| fx�zxj i�ns�hwj fynsl�ymj �kj fyzwj �fhyzfq3

LFZXX� xnlsnknj x�ymfy�f�L fzxxnfs�hzw{j �nx�zxj i�fx�f�knqyj w�kzshynts3�

LHZW[J� xnlsnknj x�ymfy�f�lj sj wnh�hzw{j �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3�

LXZWK� xnlsnknj x�ymfy�f�lj sj wnh�xzwkfhj �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3

ijhiqbtt xnlsnknj x�ymfy�f�mnlm�ufxx�knqyj w�nx�zxj i3

mbncebd xnlsnknj x�ymfy�knqyj wnsl�nx�itsj �g~ �| f{j qj slym3

QNSJ� xnlsnknj x�ymfy�f�qnsj �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3�

mpxqbtt xnlsnknj x�ymfy�f�qt| �ufxx�knqyj w�nx�zxj i3

QXYXVW� xnlsnknj x�f�qj fxy�xvzfwj x�kny�xzgxynyzyj �kj fyzwj �fqltwnymr3�

R-qsfrj6.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�rfhwt3

RF]NSX� xnlsnknj x�f�rf} nrzr�xn�j �nsxhwngj i�kny�xzgxynyzyj �kj fyzwj �fqltwnymr3�

RNSHNW� xnlsnknj x�f�rnsnrzr�xn�j �hnwhzrxhwngj i�kny�xzgxynyzyj �kj fyzwj �fqltwnymr3

RNSRF]� xnlsnknj x�f�rns4rf} �y| t�xnij i�kny�xzgxynyzyj �kj fyzwj �fqltwnymr3�

SZWGX� xnlsnknj x�f�S tsNZsnktwr�W fyntsfq�GNXuqnsj x�kny�xzgxynyzyj �kj fyzwj �fqltwnymr3

TGOJHY� xnlsnknj x�ymfy�f�'zxj w�hwj fyj i'�kj fyzwj �nx�yt�gj �ij knsj i3�

TKK� xnlsnknj x�ymfy�knqyj wnsl�ktw�ymj �j qnrnsfynts�tk�ifyf�xunpj x�nx�yt�gj �inxfgqj i3

� � � � � � � � � nx�ymj �ufwfrj yj w�ymfy�| nqq�gj �xzgxynyzyj i�ns�uqfhj �tk�ymj �hfqqj i�wtzynsj ,x�ufwfrj yj w�qnxy3��F�
ufwfrj yj w�hfs�gj �f�{fqzj 1I��� � � .1�tw�ij hqfwj i�{fwnfgqj �sfrj 3

UFWUQS� xnlsnknj x�ymfy�f�kj fyzwj �tk�qnsj fw�xn�j �-xqty1�gqthp.�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3�

H� � � � �� � � H nx�ymj �j } yj wsfq�wtzynsj ,x�ufymsfrj 1�j shqtxj i�| nym�futxywtumj x3�

UQFSJ� xnlsnknj x�ymfy�f�uqfsj �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3�

WHYSLQ� xnlsnknj x�ymfy�f�wj hyfslqj �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3�

sfdgjmu xnlsnknj x�ymfy�f�wj hyfslqj �nx�zxj i�fx�f�knqyj w�kzshynts3�

sfwtvsg xnlsnknj x�ymfy�f�xzwkfhj N��Nwj {tqzynts�fqltwnymr�nx�yt�gj �ij knsj i3

H� �� � � �� H nx�ymj �j } yj wsfq�wtzynsj ,x�sfrj 1�j shqtxj i�| nym�futxywtumj x3

XUMJWJ� xnlsnknj x�ymfy�f�xumj wj �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3�

tqisbetfhnou xnlsnknj x�ymfy�f�xumj wnhfq�wfinfq�xj lrj sy�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3�

XUQNSJ� xnlsnknj x�ymfy�f�xuqnsj �nx�zxj i�fx�f�knqyj w�kzshynts3

tueefw� mjnju xnlsnknj x�ymfy�ymj � j qnrnsfynts�ufwfrj yj wx�fwj �ij knsj i�g~ �rzqyn� qj x�tk�ymj �xyfsifwi�ij {nfynts3

X^RUQS� xnlsnknj x�ymfy�f�kj fyzwj �tk�qnsj fw�xn�j �-xqty1�gqthp.�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3�

X^X� xnlsnknj x�f�wtzynsj �| wnyyj s�ns�f�x~ xyj r�qfslzflj �-ktw�j } fruqj 1�H 1�K twywfs1�fsi�Ufxhfq.3�

upssbetfhnou xnlsnknj x�ymfy�f�ytwtnifq�wfinfq�xj lrj sy�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3�
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YTWZX� xnlsnknj x�ymfy�f�ytwzx�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �ij knsj i3�

� � � � � � � � nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj � | f{j qj slym�ktw�QfrifH �knqyj wx�tw�zsizqfyntsx�uj w�wj {tqzynts�
ktw�f�hnwhzqfw�knqyj w3

Ymj �hmfwfhyj wn�fynts�knqj �htsyfnsx�ymj �{fwntzx�fqltwnymrx�ymfy�fwj �xzuutwyj i�g~ �ymj �ufwynhzqfw�I R J x3�

Ymj �fhyn{j �L J T FQL �ij yj wrnsj x�ymj �fhhj xxngqj �nsin{nizfq�utnsy�nsktwrfynts3��Nk�utnsy�gzkkj wnsl�nx�j sfgqj i�| mj s�f�
kj fyzwj �fhyzfq�nx�hwj fyj i�fqq�tk�ymj �nsin{nizfq�utnsy�nsktwrfynts�zxj i�yt�hwj fyj �ymfy�kj fyzwj �fhyzfq�fsi�tsq~ �ymfy�
nsin{nizfq�utnsy�nsktwrfynts�zxj i�yt�hwj fyj �ymfy�kj fyzwj �fhyzfq�| nqq�gj �fhhj xxngqj �ns�ymj �utnsy�gzkkj w3�

W j kj w�yt� NXT �66: ;7?6>>;�L j trj ywnhfq�Uwtizhy�Xuj hnknhfyntsx�-L UX.�·�Xzwkfhj �yj } yzwj ?�Uwtknqj �rj ymti�·
R j ywtqtlnhfq�hmfwfhyj wnxynhx�tk�umfxj �htwwj hy�knqyj wx3�

K tw�wtzsisj xx1�f�rnsnrzr�tk�8;55�utnsyx�-65�utnsyx�uj w�ij lwj j .�fwj �wj vznwj i3

Ymj �L J T FQL �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�

Note: The application of the minor word FILTER is only useful for scanned features.
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6.108 GEOM

g� �� ����[ I j knsj x�ymj �H FI �lj trj yw~ �ifyf�fxxthnfyj i�| nym�kj fyzwj x1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? hI��� � � J^hfpnP� � � � R

T zyuzy�K twrfyx?

hfs� gj? hI��� � � J^hfpnP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

INI-qsfrj6.�
hI��� � � 7.� {fwd7
STSJ�

{fwd7� hfs� gj?
�� [
�� [
�� [

1JSYNY^1,nijsyny~,� {fwd8
1JSYNY^1,nijsyny~,1TKKXJY1inxy� {fwd8
MpggtfuM� � � �
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [
�� [

1,nijsyny~,� {fwd8�
1,nijsyny~,1TKKXJY1inxy� {fwd8
itjx� sty� j}nxy

INI-qsfrj6.� nx�ymj �ij {nhj �nij synknhfynts�qfgj q�fxxnlsj i�g~ �ymj �I J [ NH J �xyfyj rj sy�yt�fs�tuj sj i�x~ xyj r�knqj �
tw�ifyfgfxj �htsyfnsnsl�ymj �H FI �ifyf3

inxy� nx�f�stsN�j wt�wj fq�szrgj w�wj uwj xj synsl�ymj �inxyfshj �ymfy�ymnx�lj trj yw~ �ij knsnynts�nx�tkkxj y�
kwtr�ymj �xzwkfhj �tk�ymj �gfxj �lj trj yw~ 3

JSYNY^� xnlsnknj x�ymfy�ymj �lj trj yw~ �gj nsl�ij knsj i�nx�rfij �zu�tk�ymj �lj trj ywnh�j synynj x�ns�ymj �gfxj �
lj trj yw~ �fxxthnfyj i�| nym�ymj �sj } y�ufwfrj yj w3

� � �� �� � � nx�ymj �sfrj �tk�ymj �H FI �knqj �htsyfnsnsl�ymj �ufwy�lj trj yw~ 1�j shqtxj i�| nym�futxywtumj x3��Ymnx�
hfs�gj �f�knqj sfrj �fsi�j } yj sxnts�tw�ny�hfs�gj �f�kzqq�ufym�xuj hnknhfynts3�

L-qsfrj7.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�lj trj yw~ �ts�| mnhm�ymnx�ij knsnynts�nx�gfxj i3�

H� � � �� � � � H nx�ymj �nij syny~ �fxxthnfyj i�| nym�ymj �lj trj ywnh�j synynj x�ns�ymj �gfxj �lj trj yw~ 1�j shqtxj i�| nym�
futxywtumj x1�| mnhm�ktwr�ymnx�ij knsnynts3

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �lj trj yw~ 3

STSJ� xnlsnknj x�ymfy�lj trj ywnh�ifyf�nx�sty�ij knsj i3��Fs~ �kj fyzwj x�fxxthnfyj i�| nym�ymnx�lj trj yw~ �fwj �
ij knsj i�g~ �ymj nw�strnsfqx�fqtsj 3��Ymnx�fqqt| x�xyfyj rj syx�xzhm�fx�QT H FYJ �yt�xynqq�wj kj wj shj �
rfs~ �kj fyzwj x�g~ �f�L I��� � � .�| mj s�st�ufwy�lj trj yw~ �nx�zxj i3

TKKXJY� xnlsnknj x�ymfy�ymj �lj trj yw~ �gj nsl�ij knsj i�nx�tkkxj y�g~ �ymj �sj } y�ufwfrj yj w�f| f~ �kwtr�ymj �
xzwkfhj �tk�ymj �gfxj �lj trj yw~ 3

Ymj �L J T R �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�ny�nx�j } j hzyj i3�

Note: The purpose of this statement is to enable features, usually surface or edge points, to be associated
with part model geometry. These associations are used in the MATDEF and FEAT/GEOM statements.
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6.109 GOHOME

g� �� ����[ Zxj i�yt�utxnynts�ymj �I R J �fy�ymj �httwinsfyj x�ij knsj i�ns�ymj �uwj {ntzx�K W T R �xyfyj rj sy3�

Nsuzy� K twrfyx?

hfs� gj? LTMTRJ�

T zyuzy�K twrfyx?

hfs� gj? Stsj�
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6.110 GOTARG

g� �� ����[ Nsnynfyj x�j } j hzynts�tk�f�ufymNinwj hyj i�rt{j �fsi�ij knsj x�ymj �j siutnsy�tw�ij xynsfynts�yt�| mnhm�
ymj �xj sxtw�| nqq�ywf{j q3

Nsuzy� K twrfyx?

hfs� gj? hpubshP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

}1~1��
HFWY1}1~1��
qpmM� M� M�

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

w1f1m� fwj �ymj �utqfw�httwinsfyj x�tk�ymj �j siutnsy�yt�| mnhm�ymj �xj sxtw�| nqq�ywf{j q�wj qfyn{j �yt�ymj �twnlns�
tk�ymj �hzwwj sy�httwinsfyj �x~ xyj r�ns�ymj �hzwwj sy�| twpnsl�uqfsj 3�

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �j siutnsy�yt�| mnhm�ymj �xj sxtw�| nqq�ywf{j q�wj qfyn{j �yt�ymj �
twnlns�tk�ymj �hzwwj sy�httwinsfyj �x~ xyj r3

Ymnx�xyfyj rj sy�nx�ktqqt| j i�g~ �fy�qj fxy�y| t�L T YT �xyfyj rj syx�| mnhm�ij knsj �ymj �wj vznwj i�rt{j x�yt�xfkj q~ �ywf{j q�yt�
ymj �ln{j s�j siutnsy3��Ymj �L T YFWL �xj vzj shj 1�htsxnxynsl�tk�ymj �L T YFWL �xyfyj rj sy�fsi�y| t�tw�rtwj �L T YT �
xyfyj rj sy-x.1�nx�yj wrnsfyj i�| nym�fs�J S I L T �xyfyj rj sy3��Ymj �httwinsfyj x�ns�ymj �qfxy�L T YT �xyfyj rj sy�ns�ymj �
xj vzj shj �rzxy�fq| f~ x�mf{j �ymj �xfrj �httwinsfyj x�fx�ymtxj �ns�ymj �L T YFWL �xyfyj rj sy3��T sq~ �L T YT �xyfyj rj syx�
hfs�gj �zxj i�ns�f�L T YFWL � J S I L T �gqthp3
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6.111 GOTO

g� �� ����[ J } j hzyj x�f�xj sxtw�rt{j �fsi�ij knsj x�ymj �j siutnsy�tk�ymj �rt{j 3�

Nsuzy� K twrfyx?

hfs� gj? hpupP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

}1~1�� {fwd7
HFWY1}1~1�� {fwd7�
jodsM� � � � M� M� M�
bsdM� RM� RM� RM� M� M�
bsdM� RM� RM� RM� M� M� 1{fwd8�
qpmM� M� M� � {fwd7�
{fwd9� {fwd: � {fwd: �
{fwd8�

{fwd7� hfs� gj?
�� [
�� [
�� [

1XF-qsfrj.�
1{fwd;�
1{fwd8�
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [
�� [
�� [
�� [
�� [

qdtM� TM� TM� U
ifbedtM� VM� U
ifbedtM� VM� UM� W
K-qsfrj6.� {fwd<�
gbI��� � � SJ� {fwd<�
wfdM� SM� SM� S� {fwd<�

� � � � U� hfs� gj?
�� [
�� [

ybyjtM� S
zbyjtM� S
{byjtM� S

� � � � V� hfs� gj?
�� [

1{fwd9�
itjx� sty� j}nxy

� � � � W� hfs� gj?
�� [

txI��� � � JMH� �� �� �� � � HM� �� 1{fwd;�
txI��� � � JMH� �� �� �� � � HM� ��

{fwd<� hfs� gj?
�� [

Mg{M� � �
itjx� sty� j}nxy

fsl� nx�ymj �fslqj �ktw�ymj �| wnxy�f} nx�nij synknj i�g~ �,fslqj sfrj ,3��

� �� �� �� � � nx�ymj �sfrj �tk�ymj �| wnxy�fslqj �yt�wtyfyj 1�j shqtxj i�| nym�futxywtumj x3�

FWH� xnlsnknj x�ymfy�ymj �I R J �| nqq�uj wktwr�f�hnwhzqfw�rt{j �| mnhm�ufxxj x�kwtr�ymj �hzwwj sy�qthfynts�
ymwtzlm�ymj �nsyj wrj infyj �utnsy�fsi�yj wrnsfyj x�fy�ymj �j siutnsy3�

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

ij{� nx�ymj �rf} nrzr�fqqt| j i�fslzqfw�ij {nfynts�gj y| j j s�ymj �yfwlj y�f} nx�fsi�ymj �knsfq�xj sxtw�
twnj syfynts3��Ymj �ktwrfy�tk�,ij {,�rzxy�gj �htsxnxyj sy�| nym�ymj �hzwwj sy�xj yynsl�ktw�fslqj x1�xj y�
| nym�ymj �Z S NYX �xyfyj rj sy3

inxy� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �inxyfshj �yt�gj �rt{j i�wj qfyn{j �yt�ymj �hzwwj sy�xj sxtw�
� �� �����O
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gI��� � � RJ
gbI��� � � SJ

nx�ymj �qfgj q�tk�fs�twnj syj i�kj fyzwj 1�ymj �twnj syfynts�tk�| mnhm�yt�zxj �ktw�wtyfynts�tk�ymj �| wnxy3��Ymj �
I R J �| nqq�hmttxj �ymj �hqtxj xy�wtyfynts�fslqj �ktw�ymj �| wnxy1�fx�hfqhzqfyj i�kwtr�ymj �strnsfq�| wnxy�
� � ��������O

Nk�rtwj �ymfs�tsj �fslqj �nx�utxxngqj �yt�lj y�ymj �xj sxtw�fqnlsj i�yt�ymj �kj fyzwj 1�ymj �wtyfynts� | mnhm�
hwj fyj x�ymj �xrfqqj xy�wtyfynts�kwtr�ymj �hzwwj sy�| wnxy,x�fslzqfw�utxnynts�nx�uj wktwrj i3��W j kj w�yt�
IK nlzwj �cOYQ�� �XS XQH Y1�xj sxtw�xj qj hynts�nqqzxywfynts.3�

K_� xnlsnknj x�ymfy�ymj �{fqzj �ktw�ymj �fqqt| j i�fslzqfw�ij {nfynts�nx�yt������� O

MJFIHX� xnlsnknj x�ymfy�ymj �twnj syfynts�tk�ymj �uwtgj �fy�ymj �j si�tk�ymj �rt{j �| nqq�gj �xuj hnknj i�g~ �y| t�tw�
ymwj j �fslqj x�tk�wtyfynts�ns�uwtgj �mj fi�httwinsfyj x3

\ mj s�xuj hnk~ nsl�M J FI H X1�ymj �szrgj w�tk�fslqj x�tk�wtyfynts�xuj hnknj i�| nqq�rfyhm�ymj �szrgj w�
tk�um~ xnhfq�f} j x�tk�ymj �uwtgj �mj fi3��Ymj �fslqj x�fwj �fq| f~ x�xuj hnknj i�fx�fgxtqzyj �{fqzj x1�
qthfq�yt�ymj �uwtgj �mj fi�httwinsfyj x3

n1o1p� nx�ymj �inwj hynts�{j hytw�yt�zxj �ktw�wtyfynts�tk�ymj �| wnxy3��Ymj �I R J �| nqq�hmttxj �ymj �hqtxj xy�
wtyfynts�fslqj x�ktw�ymj �| wnxy1�fx�hfqhzqfyj i�kwtr�ymj �strnsfq�| wnxy�ij knsnynts3

Nk�rtwj �ymfs�tsj �fslqj �nx�utxxngqj �yt�lj y�ymj �xj sxtw�fqnlsj i�yt�ymj �{j hytw1�ymj �wtyfynts�| mnhm�
hwj fyj x�ymj �xrfqqj xy�wtyfynts�kwtr�ymj �hzwwj sy�| wnxy,x�fslzqfw�utxnynts�nx�uj wktwrj i3��W j kj w�yt�
IK nlzwj �cOYQ�� �XS XQH Y1�xj sxtw�xj qj hynts�nqqzxywfynts.3�

� SM� SM� S nx�ymj �inwj hynts�{j hytw�fqtsl�| mnhm�ymj �xj sxtw�| nqq�rt{j 3�

NSHW� xnlsnknj x�ymfy�ymj �rt{j �| nqq�gj �wj qfyn{j �yt�ymj �uwj xj sy�utxnynts3�

UHX� xnlsnknj x�ymfy�ymj �twnj syfynts�tk�ymj �uwtgj �fy�ymj �j si�tk�ymj �rt{j �| nqq�gj �xuj hnknj i�g~ �ymwj j �
fslqj x�tk�wtyfynts�ns�ufwy�httwinsfyj x3

UH X�xnlsnknj x�ymfy�ymj �f} nx�x~ xyj r�nx�wtyfyj i�wj qfyn{j �yt�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r?�
ymj �f} nx�x~xyj r�nx�wtyfyj i�fwtzsi�_�g~ �ymj �knwxy�fslqj 1�ymj s�fwtzsi�ymj �sj | q~ �hwj fyj i�^�f} nx1�
fsi�knsfqq~ �fwtzsi�ymj �sj | q~ �hwj fyj i�_�-| mnhm�nx�ymj �_^_�J zqj w�fslqj �hts{j synts.3�

Ymj �wj xzqyfsy�mj fi�twnj syfynts�| nqq�gj �xzhm�ymfy�ymj �fhyn{j �uwtgj �ynu�xmfky�-tw�ymj �rfns�
inwj hynts�tk�fs�tuynhfq�xj sxtw.�nx�fqnlsj i�| nym�ymj �_�f} nx�utnsynsl�yt| fwix�ymj �xj sxtw3��Ymj �
fqnlsrj sy�tk�ymj �yttq�| nym�wj xuj hy�yt�ymj �]�fsi�^�f} j x�| nqq�gj �yttq�ij uj sij sy1�j 3l3�yt�fqnls�f�
qfxj w�uqfsj 3

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

w1f1m� fwj �ymj �utqfw�httwinsfyj x�tk�ymj �j siutnsy�yt�| mnhm�ymj �xj sxtw�| nqq�ywf{j q�wj qfyn{j �yt�ymj �twnlns�
tk�ymj �hzwwj sy�httwinsfyj �x~ xyj r�ns�ymj �hzwwj sy�| twpnsl�uqfsj 3�

tbI��� � � J nx�ymj �qfgj q�tk�fs�fhyzfq�xj sxtw�yt�gj �fhyn{fyj i�izwnsl�ymj �L T YT �rt{j 3�

txI��� � � J nx�ymj �qfgj q�tk�f�| wnxy�yt�gj �wtyfyj i�izwnsl�ymj �L T YT �rt{j 3��Ymj �| wnxy�rzxy�gj �fyyfhmj i�yt�
ymj �xuj hnknj i�-ktw�X-qsfrj .�fsi�XF-qsfrj .�ktwrfyx.�tw�hzwwj sy�xj sxtw�-nk�st�xj sxtw�nx�
xuj hnknj i.�{nf�ymj �XS XI J K �xyfyj rj sy3

[JH� xnlsnknj x�ymfy�f�inwj hynts�{j hytw�yt�zxj �ktw�wtyfynts�tk�ymj �| wnxy�nx�yt�ktqqt| 3�

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �j siutnsy�yt�| mnhm�ymj �xj sxtw�| nqq�ywf{j q�wj qfyn{j �yt�ymj �
twnlns�tk�ymj �hzwwj sy�httwinsfyj �x~ xyj r3

� RM� RM� R fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�fs�nsyj wrj infyj �utnsy�tk�f�hnwhzqfw�fwh�ymwtzlm�| mnhm�yt�
ywf{j q3��

}7� �� �ymj �]�httwinsfyj �yt�| mnhm�ymj �xj sxtw�| nqq�ywf{j q�wj qfyn{j �yt�ymj �twnlns�tk�ymj �hzwwj sy�
httwinsfyj �x~ xyj r3

]F]NX� xnlsnknj x�rtynts�ns�ymj �]�f} nx3

~7� nx�ymj �^�httwinsfyj �yt�| mnhm�ymj �xj sxtw�| nqq�ywf{j q�wj qfyn{j �yt�ymj �twnlns�tk�ymj �hzwwj sy�
httwinsfyj �x~ xyj r3

^F]NX� xnlsnknj x�rtynts�ns�ymj �^�f} nx3�
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�7� nx�ymj �_�httwinsfyj �yt�| mnhm�ymj �xj sxtw�| nqq�ywf{j q�wj qfyn{j �yt�ymj �twnlns�tk�ymj �hzwwj sy�
httwinsfyj �x~ xyj r3

� TM� TM� U � wj �ymj �J zqj w�fslqj x�tk�wtyfynts�| mnhm�ij knsj �ymj �f} nx�x~ xyj r�tk�ymj �uwtgj �fy�ymj �j si�tk�ymj �
rt{j 3��Nk�f�yfwlj y�utxnynts�nx�sty�j } uqnhnyq~ �ij knsj i�-ktw�j } fruqj 1�fx�fs�} ~ ��utxnynts.1�ymj s�ymj �
hzwwj sy�utxnynts�nx�rfnsyfnsj i3

�: 1~9� fwj �ymj �fslqj x�tk�wtyfynts�tk�ymj �7�f} nx�uwtgj �ns�uwtgj �httwinsfyj x�fy�ymj �j si�tk�ymj �rt{j 3��Nk�
f�yfwlj y�utxnynts�nx�sty�j } uqnhnyq~ �ij knsj i�-ktw�j } fruqj 1�fx�fs�} ~ ��utxnynts.1�ymj s�ymj �hzwwj sy�
utxnynts�nx�rfnsyfnsj i3

� VM� UM� W fwj �ymj �fslqj x�tk�wtyfynts�tk�ymj �8�f} nx�uwtgj �ns�uwtgj �httwinsfyj x�fy�ymj �j si�tk�ymj �rt{j 3��Nk�
f�yfwlj y�utxnynts�nx�sty�j } uqnhnyq~ �ij knsj i�-ktw�j } fruqj 1�fx�fs�} ~ ��utxnynts.1�ymj s�ymj �hzwwj sy�
utxnynts�nx�rfnsyfnsj i3

_F]NX� xnlsnknj x�rtynts�ns�ymj �_�f} nx3�

Fqq�ufwfrj yj wx�rzxy�gj �nshqzij i�ns�ymj �xyfyj rj sy1�tw�fs�j wwtw�htsinynts�| nqq�wj xzqy1�ktw�j } fruqj 1�L T YT 4116�nx�sty�
� � ��� O

Zsqj xx�tymj w| nxj �xuj hnknj i1�ymj �rtynts�nx�qnsj fw�gj y| j j s�ymj �hzwwj sy�qthfynts�fsi�ymj �utnsy�xuj hnknj i�ns�ymj �L T YT �
� �� �� � � ��O

Xnslqj �tw�rzqynuqj �f} nx�rt{j x�hfs�gj �uj wktwrj i�ktw�hqj fwfshj �rt{j x�g~ �zxnsl�ymj �ktwr�L T YT 4]F]NX175�tw�
L T YT 4_F]NX1751̂F]NX1853��Ymj �I R J �| nqq�rfnsyfns�ymj �hzwwj sy�utxnynts�ktw�ymj �f} nx�tw�f} j x�sty�xuj hnknj i�ns�ymj �
xyfyj rj sy3��J fhm�f} nx�hfs�tsq~ �gj �xuj hnknj i�tshj 3�

Note: The use of SA(lname) in the GOTO statement allows for the simultaneous move of both the DME and
sensor to the designated GOTO position.
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6.112 GROUP

g� �� ����[ Gznqix�f�xj sxtw�lwtzu�kwtr�uwj {ntzxq~ �hfqngwfyj i�xj sxtwx1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? htbI��� � � J^hspvqPtbI��� � � RJMtbI��� � � 7.� {fwd6

T zyuzy�K twrfyx?

hfs� gj? htbI��� � � J^hspvqPtb-qsfrj6.1XF-qsfrj7.� {fwd6�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

MtbI��� � � 8.� {fwd6
itjx� sty� j}nxy

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �xj sxtw�lwtzu3�

XF-qsfrj6.�
XF-qsfrj7.�
XF-qsfrj8.�

fwj �ymj �qfgj qx�tk�uwj {ntzxq~ �hfqngwfyj i�xj sxtwx3

Ymj �L W T Z U�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3
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6.113 IF

g� �� ����[ Ywfsxkj wx�ymj �htsywtq�tk�ymj �uwtlwfr�gfxj i�zuts�ymj �htsinyntsfq�j } j hzynts�tk�f�qtlnhfq�
j } uwj xxnts3��Ymj � j } uwj xxnts�hfs�gj �htruwnxj i�tk�uwj {ntzxq~ �ij knsj i�{fwnfgqj x1�fwnymrj ynh�
j } uwj xxntsx1�tw�qtlnhfq�j } uwj xxntsxgzy�rzxy�j {fqzfyj �yt�j nymj w�3YW Z J 3�tw�3K FQXJ 33��S j xyj i�
NK � J S I NK �gqthpx�fwj �fqxt�xzuutwyj i3

Nsuzy� K twrfyx?

hfs� gj? jgPI� � � � RJ

T zyuzy�K twrfyx?

hfs� gj? Stsj�

t� ��� � �� [ jgPI� � �� RJ
j } j hzyfgqj �xyfyj rj sy-x.
J QX J �
j } j hzyfgqj �xyfyj rj sy-x.�
J S I NK �

\ mj wj ?�

{fwd6� hfs� gj?
�� [

{fwsfrj�
j}uw�

j}uw� nx�fs~ �j } uwj xxnts�htruwnxj i�tk�wj qfyntsfq�fsi4tw�qtlnhfq�j } uwj xxntsx3�

� � � �� � � nx�fs~ �uwj {ntzxq~ �ij hqfwj i�fsi�fxxnlsj i�{fwnfgqj �tk�y~ uj �GT T Q3�

F�qtlnhfq�NK �rzxy�gj lns�| nym�fs�NK �fsi�j si�| nym�fs�J S I NK �xyfyj rj sy3��J QXJ �xyfyj rj syx�fwj �tuyntsfq@�mt| j {j w1�
ymj wj �rf~ �gj �xj {j wfq�J QXJ �xyfyj rj syx�ns�f�qtlnhfq�NK �xj vzj shj �| mj s�NK �xyfyj rj syx�fwj �sj xyj i3��\ mj s�NK �
xyfyj rj syx�fwj �sj xyj i1�hfwj �xmtzqi�gj �j } j whnxj i�yt�nshqzij �htwwj xutsinsl�J S I NK �xyfyj rj syx�ktw�j {j w~ �NK �
xyfyj rj sy3��O Z R UYT �xyfyj rj syx�hfs�gj �zxj i�fs~ | mj wj �| nymns�f�gqthp�NK �yt�ywfsxkj w�htsywtq�tzy�tk�ymj �gqthp3�

Nk�ymj �qtlnhfq�j } uwj xxnts�j {fqzfyj x�yt�3YW Z J 31�htsywtq�tk�ymj �uwtlwfr�nx�ufxxj i�yt�ymj �xyfyj rj sy-x.�ktqqt| nsl�ymj �NK �
xyfyj rj sy�fsi�j } j hzyj i�zsynq�fs�J QXJ �tw�J S I NK �nx�j shtzsyj wj i3��Nk�ymj �qtlnhfq�j } uwj xxnts�nx�3K FQXJ 31�htsywtq�tk�
ymj �uwtlwfr�nx�ufxxj i�yt�ymj �xyfyj rj syx�ktqqt| nsl�ymj �sj } y�thhzwwj shj �tk�J QXJ 3��Nk�fs�J S I NK �nx�j shtzsyj wj i�
gj ktwj �fs�J QXJ 1�ymj �htsinyntsfq�nx�j sij i3
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6.114 INCLUD

g� �� ����[ Yt�nshqzij �qnsj N���Nqnsj �j } yj wsfq�htij �nsyt�ymj �I R NX�uwtlwfr�kwtr�fs�j } yj wsfq�knqj 3�

Nsuzy� K twrfyx?

hfs� gj? jodmveP� � � � RMH� � � � �� � � H

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

IRNX�
IRJ�

IRJ� xnlsnknj x�nshqzxnts�tk�sfyn{j �I R J �qfslzflj �xyfyj rj syx3

IRNX� xnlsnknj x�nshqzxnts�tk�I R NX �xyfyj rj syx3

H� � � � �� � � H nx�f�kzqq~ �vzfqnknj i�ufymsfrj �tk�ymj �j } yj wsfq�knqj �htsyfnsnsl�nshqzij i�htij 1�j shqtxj i�| nym�
� � �� ���� � � � O

K tw�j } fruqj 1�,4zxw4irj 4r~ nshqzij knqj ,

Ymj �nshqzij i�xyfyj rj syx�| nqq�gj �nsxj wyj i�fy�ymj �j } fhy�qthfynts�tk�ymj �nshqzij �wj vzj xy3��Ymj �nshqzij i�htij �xmfqq�sty�
��� �� � � � I R NXR S1�I R NXR I �tw�J S I K NQ�xyfyj rj syx3�
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6.115 Intrinsic functions

g� �� ����[ Zxj i�yt�nruqj rj sy�szrj wnh�kzshyntsx1�hmfwfhyj w�kzshyntsx1�fsi�x~ xyj r�kzshyntsx3�

Nsuzy� K twrfyx?

hfs� gj? {fwd6�

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

FGX-}.�
bdptI� J
btjoI� J
buboI� J
buboSI� M� J
GFILY-.�
cbequIJ
HMW-}.�
HTSHFY-xyw� {fwd7.
HTX-}.�
ecmfI� J
eupsI� J
fmfnouI� M� � � � M� � � J
fpgIeje-qsfrj6..�
fpmoIeje-qsfrj6..�
fyjtuI� � � � TJ
J]U-}.�
joeyI� � � M� � � � J
NSY-}.�
mfoI� � � J
QS-}.�
QTL-}.�
Q\H-xyw.�
RS-}� {fwd9.
npeI� M� J
nyI}� {fwd9.
ojouI� J
TWI-}.�
quebubIgb-qsfrj7..�
rufnqI� � � � � �� J
WFSI-{fwd: .�
WQ-}.�
squI� � � M�J

tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�

supeI� J
tdgfbuIJ
tdtotIJ
tebufIJ
tebufujnfIJ
tfmbqtfujnfI� � � RM� � � SM� � � � WJ
tfotopupvdiIJ
tfsspsIJ
tjhoI� M� J
tjmudiIJ
XNS-}.�
tnpefIJ
trsuI� J
tujnfIJ
XYW-}� {fwd<.�
XZGXYW-xyw1}� {fwd=.�
YFS-}.�
usjnI� � � J
vqdI� � � J
wbmI� � � J
wdbsuI� M� M� J
wdspttI� RM� SJ
wepuI� RM� SJ
wfdyI� J
wfdzI� J
wfd{I� J
wnbhI� J
wndtI� J
wqdtI� J
wqpmI� M� M� J
wvojuI� J

{fwd7� hfs� gj? 1xyw� {fwd>�

{fwd8� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

INI-qsfrj7.�
K-qsfrj7.�
KF-qsfrj7.�
I-qsfrj7.�
IF-qsfrj7.�
X-qsfrj7.�
XF-qsfrj7.�
itjx� sty� j}nxy

{fwd9� hfs� gj? 1}� {fwd65�

{fwd: � hfs� gj?
�� [

xjji�
itjx� sty� j}nxy
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{fwd;� hfs� gj?
�� [

QTSL�
XMTWY�

{fwd<� hfs� gj?
�� [
�� [

M� � � � � [� � � � � � �
1|niym�
itjx� sty� j}nxy

{fwd=� hfs� gj?
�� [

1~�
itjx� sty� j}nxy

� � � � Z� hfs� gj?
�� [

{fwd7�
itjx� sty� j}nxy

{fwd65� hfs� gj?
�� [

{fwd9�
itjx� sty� j}nxy

FGX-}.� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �fgxtqzyj �{fqzj �tk�ymj �szrj wnh�j } uwj xxnts�,} ,�fx�f�
szrgj w�tk�y~ uj �NS YL W1�QT S L1�W J FQ�tw�I T ZGQJ 1�ij uj sinsl�ts�ymj �szrj wnh�y~ uj �tk�
ymj � j } uwj xxnts�H� H3�

bdptI� J xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �fwhhtxnsj �tk�ymj �szrj wnh�j } uwj xxnts�,} ,�fx�f�szrgj w�
tk�y~ uj �I T Z GQJ 3� Ymj �j } uwj xxnts�H� H�rzxy�j {fqzfyj �yt�f�szrgj w�gj y| j j s�·635�fsi�
06353��Ymj �wj yzws�{fqzj �nx�ymj �fslqj �ns�wfinfs�zsnyx�fsi�nx�ns�ymj �wfslj �5�� � fslqj � � �� 3�

btjoI� J xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �fwhxnsj �tk�ymj �szrj wnh�j } uwj xxnts�,} ,�fx�f�szrgj w�tk�
y~ uj � I T Z GQJ 3� Ymj �j } uwj xxnts�H� H�rzxy�j {fqzfyj �yt�f�szrgj w�gj y| j j s�·635�fsi�06353�
Ymj �wj yzws�{fqzj �nx�ymj �fslqj �ns�wfinfs�zsnyx�fsi�nx�ns�ymj �wfslj �N� �4�7�� � fslqj � � �4�73�

buboI� J xnlsnknj x�f�rfymj rfynhfq�kzshynts�ymfy�wj yzwsx�ymj �fwhyfslj sy�tk�ymj �szrj wnh�j } uwj xxnts�
,} ,�fx�f�szrgj w�tk�y~ uj �I T ZGQJ 3� Ymj � j } uwj xxnts�H� H�rzxy�j {fqzfyj �yt�f�szrgj w�
gj y| j j s�·635�fsi�06353�Ymj �wj yzws�{fqzj �nx�ymj �fslqj �ns�wfinfs�zsnyx�fsi�nx�ns�ymj �wfslj �
N � 4�7�A�fslqj �A � �4�73�

buboSI� M� J xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �fslqj �ij knsj i�g~ �ymj �szrj wnh�j } uwj xxntsx�,~ ,�fsi�,} ,�
fx�f�szrgj w�tk�y~ uj �I T Z GQJ 3� Ymj � j } uwj xxntsx�H� H�fsi�H� H�hfssty�xnrzqyfsj tzxq~ �
j {fqzfyj �yt�53� Ymj �szrgj wx�H� H�fsi�H� H�fwj �yfpj s�yt�wj uwj xj sy�f�utnsy�ns�f�H fwyj xnfs�
httwinsfyj �x~ xyj r�fsi�ymj �fslqj �wj yzwsj i�nx�ymj �fslqj �gj y| j j s�ymj �utxnyn{j �]�f} nx�tk�
ymj �H fwyj xnfs�httwinsfyj �x~ xyj r�fsi�f�qnsj �kwtr�ymj �twnlns�-515.�yt�ymj �utnsy�-} 1�~ .3��Ymj �
wj yzws�{fqzj �nx�fs�fslqj ns�ymj �wfslj �N� «�wj yzws�{fqzj �« � 3�

cbehuIJ xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�f�{fqzj �nsinhfynsl�ymj �j wwtw�xyfyzx�tk�ymj �rtxy�wj hj syq~ �
j } j hzyj i�L T YT �xyfyj rj sy�fx�f�y~ uj �GT T Q3� Ymj �wj yzws�{fqzj �nx�3YW Z J 3�nk�fs�
zsj } uj hyj i�xj sxtw�htqqnxnts�thhzwwj i�fsi�3K FQXJ 3�nk��st�zsj } uj hyj i�xj sxtw�htqqnxnts�
�� � � ��� i3��Ymnx�wj yzws�{fqzj �tk�ymnx�kzshynts�nx�{fqni�tsq~ �nk�xj sxtw�htqqnxnts�utqqnsl�mfx�
gj j s�j sfgqj i�| nym�ymj �GFI YXY4T S �xyfyj rj sy�fsi�f�L T YT �xyfyj rj sy�mfx�gj j s�
uwj {ntzxq~ � j } j hzyj i3

cbequIJ xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�f�{fqzj �nsinhfynsl�ymj �j wwtw�xyfyzx�tk�ymj �rtxy�wj hj syq~ �
j } j hzyj i�utnsy�kj fyzwj �rj fxzwj rj sy�fx�f�y~ uj �GT T Q3��Ymj �wj yzws�{fqzj �nx�3YWZ J 3�nk�
ymj �utnsy�rj fxzwj rj sy�kfnqj i�fsi�3K FQXJ 3�nk��ymj �utnsy�rj fxzwj rj sy�xzhhj j ij i3��Ymnx�
wj yzws�{fqzj �tk�ymnx�kzshynts�nx�{fqni�tsq~ �nk�utnsy�rj fxzwj rj sy�utqqnsl�mfx�gj j s�j sfgqj i�
| nym�ymj �GFI YXY4T S �xyfyj rj sy�fsi�f�R J FX4UT NS Y333J S I R J X�gqthp�mfx�gj j s�
uwj {ntzxq~ � j } j hzyj i3

HMW-}.� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �xnslqj �FXH NN�hmfwfhyj w�htwwj xutsinsl�yt�ymj �{fqzj �tk�
ymj �nsyj lj w�szrj wnh�j } uwj xxnts�,} ,�fx�f�yj } y�xywnsl�tk�y~ uj �H M FW3� Ymj �j } uwj xxnts�H� H
rzxy�j {fqzfyj �yt�fs�nsyj lj w�ns�ymj �wfslj �6�yt�7: : 3�

dpodbuIxyw� {fwd7.� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �htshfyj sfynts�tk�y| t�tw�rtwj �hmfwfhyj w�j } uwj xxntsx�
fx�f�yj } y�xywnsl�tk�y~ uj �H M FW3��Qnyj wfq�yj } y�xywnslx�fwj �htshfyj sfyj i�qj ky�yt�wnlmy�| nymtzy�
�mj nw�j shqtxnsl�vztyfynts�rfwpx3

K tw�j } fruqj 1�H T S H FY-HnzHM H� HMHdpnnfouH.�wj yzwsx�Hnz� dpnnfouH1�sty�
HnzHHHH� HHHHdpnnfouH�tw�Hdpnnfou� nzH3��Ymj �qj slym�tk�ymj �wj yzwsj i�yj } y�xywnsl�nx�ymj �
xzr�tk�ymj �qj slymx�tk�fqq�ymj �hmfwfhyj w�j } uwj xxntsx3
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HTX-}.� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �htxnsj �tk�ymj �fslqj �wj uwj xj syj i�g~ �ymj �szrj wnh�
j } uwj xxnts�,} ,�fx�f�szrgj w�tk�y~ uj �I T Z GQJ 3� Ymj �fslqj �wj uwj xj syj i�g~ �ymj �szrj wnh�
j } uwj xxnts�H� H�nx�nsyj wuwj yj i�ns�wfinfs�zsnyx3

ecmfI� J xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �{fqzj �tk�ymj �szrj wnh�j } uwj xxnts�H� H�fx�f�szrgj w�tk�
y~ uj �I T Z GQJ 3

� � � � � � � nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�inlnyx�yt�ymj �wnlmy�tk�ymj �ij hnrfq�utnsy3�

eupsI� J xnlsnknj x�f�kzshynts�ymfy�hts{j wyx�ymj �fslqj �ns�ij lwj j x�wj uwj xj syj i�g~ �ymj �szrj wnh�
j } uwj xxnts�H� H�nsyt�f�ymj �fslqj �ns�wfinfsx�fx�f�szrgj w�tk�y~ uj �I T ZGQJ 3

fmfnouI� M� � � � M� � � J xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�fs�j qj rj sy�tk�f�ij qnrnyj i�qnxy�fx�f�yj } y�xywnsl�tk�y~ uj �
diFW3��Ymj �j qj rj sy�szrgj w�yt�gj �wj yzwsj i�nx�ij knsj i�g~ �ymj �nsyj lj w�szrj wnh�
j } uwj xxnts�H� H3��Ymj �qnxy�ij qnrnyj w�nx�ymj �xnslqj �hmfwfhyj w�yj } y�xywnsl�ij knsj i�g~ �ymj �
hmfwfhyj w� j } uwj xxnts�H� � � � H3��Fsi1�ymj �yj } y�xywnsl�wj uwj xj synsl�f�ij qnrnyj i�qnxy�nx�ij knsj i�
g~ �ymj �hmfwfhyj w�j } uwj xxnts�H� �� H3��Ymj �nsyj lj w�szrj wnh�j } uwj xxnts�rzxy�j {fqzfyj �yt�f�
utxnyn{j 1�stsN�j wt�szrgj w3�Nk�ymj �j qj rj sy�ij knsj i�g~ �H� H�itj x�sty�j } nxy�ns�ymj �xywnsl�
xuj hnknj i�g~ �H� �� H�ymj s�fs�j ruy~ �xywnsl�nx�wj yzwsj i3

K tw�j } fruqj �J QJ R S Y-: 1H\HM Hqpjou\RS\SOT\RU\L{H.�| tzqi�wj yzws�ymj �yj } y�xywnsl�HL{H3��

Yt�j } ywfhy�f�rj rgj w�tk�f�ij qnrnyj i�qnxy�fx�f�szrgj w�zxj �ymj �[ FQ�nsywnsxnh�kzshynts�ts�
ymj �yj } y�xywnsl�wj yzwsj i�g~ �J QJ R S Y3

K tw�j } fruqj � [ FQ-J QJ R S Y-81H\HMHqpjou\RS\SOT\RU\L{H..�| tzqi�wj yzws�ymj �szrgj w�7383

JTK-INI-qsfrj6..� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �j si�tk�knqj �-J T K .�htsinynts�tk�ymj �ij {nhj �ij knsj i�g~ �
ejeI��� � � 6.�fx�f�{fqzj �tk�y~ uj �GT T Q3� Ymj �{fqzj �3YW Z J 3�nx�wj yzwsj i�nk�fs�j si�tk�knqj �
htsinynts�j } nxyx�fsi�ymj �{fqzj �3K FQXJ 3�nx�wj yzwsj i�nk�st�j si�tk�knqj �htsinynts� j } nyx3

fpmoIeje-qsfrj6..� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �j si�tk�qnsj �htsinynts�tk�ymj �ij {nhj �ij knsj i�g~ �
ejeI��� � � 6.�fx�f�{fqzj �tk�y~ uj �GT T Q3� Ymj �{fqzj �3YW Z J 3�nx�wj yzwsj i�nk�fs�j si�tk�qnsj �
htsinynts�j } nxyx�fsi�ymj �{fqzj �3K FQXJ 3�nx�wj yzwsj i�nk�st�j si�tk�qnsj �htsinynts�j } nyx3

fyjtuIe-qsfrj7..� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �xyfyj �tk�j } nxyj shj �tk�ymj �strnsfq�httwinsfyj �x~ xyj r�
ij knsj i�g~ �I -qsfrj 7.�fx�f�{fqzj �tk�y~ uj �GT T Q3�3YW Z J 3�nx�wj yzwsj i�nk�ymj �strnsfq�
httwinsfyj �x~ xyj r�j } nxyx�fsi�3K FQXJ 3�nx�wj yzwsj i�nk�ymj �httwinsfyj �x~ xyj r�itj x�sty�
j } nxy3�

fyjtuIeb-qsfrj7..� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �xyfyj �tk�j } nxyj shj �tk�ymj �fhyzfq�httwinsfyj �x~ xyj r�
ij knsj i�g~ �I F-qsfrj 7.�fx�f�{fqzj �tk�y~ uj �GT T Q3�3YWZ J 3�nx�wj yzwsj i�nk�ymj �fhyzfq�
� ���� ��fyj �x~ xyj r�j } nxyx�fsi�3K FQXJ 3�nx�wj yzwsj i�nk�ymj �httwinsfyj �x~ xyj r�itj x�sty�
j } nxy3�

fyjtuIeje-qsfrj7..� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �xyfyj �tk�j } nxyj shj �tk�ymj �ij {nhj �ij knsj i�g~ �
eje-qsfrj 7.�fx�f�{fqzj �tk�y~ uj �GT T Q3�3YW Z J 3�nx�wj yzwsj i�nk�ymj �ij {nhj �j } nxyx�fsi�
3K FQXJ 3�nx�wj yzwsj i�nk�ymj �ij {nhj �itj x�sty�j } nxy3

fyjtuIg-qsfrj7..� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �xyfyj �tk�j } nxyj shj �tk�ymj �kj fyzwj �strnsfq�ij knsj i�g~ �
K -qsfrj 7.�fx�f�{fqzj �tk�y~ uj �GT T Q3�3YW Z J 3�nx�wj yzwsj i�nk�ymj �kj fyzwj �strnsfq�j } nxyx�
� �� �3K FQXJ 3�nx�wj yzwsj i�nk�ymj �kj fyzwj �strnsfq�itj x�sty�j } nxy3

fyjtuIgb-qsfrj7..� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �xyfyj �tk�j } nxyj shj �tk�ymj �kj fyzwj �fhyzfq�ij knsj i�g~ �
K F-qsfrj 7.�fx�f�{fqzj �tk�y~ uj �GT T Q3�3YWZ J 3�nx�wj yzwsj i�nk�ymj �kj fyzwj �fhyzfq�j } nxyx�
� �� �3K FQXJ 3�nx�wj yzwsj i�nk�ymj �kj fyzwj �fhyzfq�itj x�sty�j } nxy3

fyjtuIt-qsfrj7..� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �xyfyj �tk�j } nxyj shj �tk�ymj �xj sxtw�strnsfq�ij knsj i�g~ �
X-qsfrj 7.�fx�f�{fqzj �tk�y~ uj �GT T Q3�3YWZ J 3�nx�wj yzwsj i�nk�ymj �xj sxtw�strnsfq�j } nxyx�
fsi�3K FQXJ 3�nx�wj yzwsj i�nk�ymj �xj sxtw�strnsfq�itj x�sty�j } nxy3

fyjtuItb-qsfrj7..� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �xyfyj �tk�j } nxyj shj �tk�ymj �xj sxtw�fhyzfq�ij knsj i�g~ �
XF-qsfrj 7.�fx�f�{fqzj �tk�y~ uj �GT T Q3�3YW Z J 3�nx�wj yzwsj i�nk�ymj �xj sxtw�fhyzfq�j } nxyx�
fsi�3K FQXJ 3�nx�wj yzwsj i�nk�ymj �xj sxtw�fhyzfq�itj x�sty�j } nxy3

J]U-}.� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �j } utsj synfq�{fqzj �tk�ymj �szrj wnh�j } uwj xxnts�H� H�fx�
f�szrgj w�tk�y~ uj �I T Z GQJ 3��Ymj �wj yzws�{fqzj �nx�j -B 73<6=7=6=333.�wfnxj i�yt�ymj �ut| j w�
,} ,3�
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joeyI� � � M� � � � J xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �qthfynts�tk�ymj �gj lnssnsl�tk�ymj �knwxy�thhzwwj shj �tk�
ymj �xzgNxywnsl�ij knsj i�g~ �ymj �hmfwfhyj w�j } uwj xxnts�H� � �� H�| nymns�ymj �yj } y�xywnsl�ij knsj i�
g~ �ymj �hmfwfhyj w�j } uwj xxnts�H� �� H�fx�f�szrgj w�tk�y~ uj �NS YL W3�Nk�ymj �xzgNxywnsl� H� � �� H
itj x�sty�thhzw�ns�ymj �xywnsl�H� �� H�ymj s�ymj �szrgj w�5�nx�wj yzwsj i3

K tw�j } fruqj �NS I ]-HYt�gj �tw�sty�yt�gj H1�H� � H.�| nqq�wj yzws�ymj �szrgj w�93

NSY-}.� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �nsyj lj w�utwynts�tk�ymj �szrgj w�ij knsj i�g~ �ymj �
szrj wnh� j } uwj xxnts�H� H�fx�f�szrgj w�tk�y~ uj �NS YL W3�Ymj �wj yzws�{fqzj �nx�ij yj wrnsj i�g~ �
ywzshfynts1�sty�g~ �wtzsinsl3

mfoI� � � J xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �qj slym�tk�f�yj } y�xywnsl�ij knsj i�g~ �ymj �hmfwfhyj w�
j } uwj xxnts�H� �� H�fx�f�szrgj w�tk�y~ uj �NS YL W3� Ymj �qj slym�tk�f�qnyj wfq�xywnsl�itj x�sty�
��� qzij �ymj �j shqtxnsl�futxywtumj x3

K tw�j } fruqj �QJ S-H� � � H.�wj yzwsx�ymj �szrgj w�83

QS-}.� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �sfyzwfq�-gfxj �j B 73<6=7=6=333.�qtlfwnymr�tk�ymj �
szrj wnh�j } uwj xxnts�,} ,�fx�f�szrgj w�tk�y~ uj �I T ZGQJ 3��Ymj �szrj wnh�j } uwj xxnts�H� H
rzxy�j {fqzfyj �yt�f�szrgj w�lwj fyj w�ymfs�53

QTL-}.� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �htrrts�-gfxj �65.�qtlfwnymr�tk�ymj �szrj wnh�
j } uwj xxnts�,} ,�fx�f�szrgj w�tk�y~ uj �I T Z GQJ 3� Ymj �szrj wnh�j } uwj xxnts�H� H�rzxy�
j {fqzfyj �yt�f�szrgj w�lwj fyj w�ymfs�53�

QTSL� xnlsnknj x�ymj �j qfuxj i�ynrj �qtsl�ktwrfy�HI I I I �M M ?rr?XX3xxxH1�| mj wj �I I I I �nx�ymj �
szrgj w�tk�if~ x1�M M �nx�mtzwx�kwtr�5�yt�781�rr�nx�rnszyj x1�XX �nx�xj htsix1�fsi�xxx�nx�
� ����� � � ��� � O

mxdI� � � J xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �yj } y�xywnsl�ij knsj i�g~ �ymj �hmfwfhyj w� j } uwj xxnts�H� �� H
hts{j wyj i�yt�qt| j whfxj �fx�f�sj | �yj } y�xywnsl�tk�y~ uj �H M FW3�

RS-}� {fwd9.� � xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �{fqzj �tk�ymj �xrfqqj xy�-rtxy�sj lfyn{j .�szrgj w�
ij knsj i�g~ �ymj �szrj wnh�j } uwj xxntsx�H� H�fx�f�szrgj w�tk�y~ uj �I T Z GQJ 3

npeI� M� J xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �wj rfnsij w�tk�ymj �szrj wnhfq�j } uwj xxnts�,} ,�in{nij i�
g~ �ymj �szrj wnhfq�j } uwj xxnts�,~ ,�fx�f�szrgj w�tk�y~ uj �I T ZGQJ 3��Ymj �wj xzqy�nx�ymj �xfrj �
fx�ymfy�tk�} N�-NS Y-I GQJ -} .4I GQJ -~ ../~ .3�Ymj �szrj wnhfq�j } uwj xxnts�,~ ,�rzxy�j {fqzfyj �yt�
f�stsN�j wt�szrgj w3

R]-}� {fwd9.� � xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �{fqzj �tk�ymj �qfwlj xy�-rtxy�utxnyn{j .�szrgj w�ij knsj i�
g~ �ymj �szrj wnh�j } uwj xxntsx�H� H�fx�f�szrgj w�tk�y~ uj �I T Z GQJ 3

ojouI� J xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �sj fwj xy�nsyj lj w�{fqzj �yt�ymj �szrj wnh�j } uwj xxnts�H� H
fx�f�szrgj w�tk�y~ uj �NS YL W3

TWI-}.� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �twinsfq�{fqzj �tk�ymj �hmfwfhyj w�tw�Gttqj fs�
j } uwj xxnts�H� H�fx�f�szrgj w�tk�y~ uj �NS YL W3� \ mj s�ymj �j } uwj xxnts�H� H�nx�f�Gttqj fs�
j } uwj xxnts1�ymj s�5�nx�wj yzwsj i�nk�H� H�j {fqzfyj x�yt�3K FQXJ 3�fsi�6�nx�wj yzwsj i�nk�,} ,�
j {fqzfyj x�yt�3YW Z J 33� \ mj s�ymj �j } uwj xxnts�H� H�nx�f�hmfwfhyj w�j } uwj xxnts1�ymj �FX H NN�
szrj wnh�{fqzj �tk�ymj �knwxy�hmfwfhyj w�ns�ymj �xywnsl�ij knsj i��g~ �H� H�nx�wj yzwsj i3

quebubIgb-qsfrj7..� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �szrgj w�tk�utnsyx�ns�ymj �utnsy�gzkkj w�ymfy�| j wj �zxj i�
ns�ymj �hwj fynts�tk�ymj �kj fyzwj �fhyzfq�ij knsj i�g~ �K F-qsfrj 7.�fx�f�szrgj w�tk�y~ uj �
NS YL W3��Nk�f�kj fyzwj �| fx�hwj fyj i�g~ �ij knsnynts1�g~ �htsxywzhynts�tymj w�ymfs�g~ �GK �tw�YW1�
tw�| mnqj �UYGZ K K �| fx�tkk1�ymj �wj yzws�{fqzj �| nqq�gj �53�

rufnqI� � � � � �� J xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �{fqzj �kwtr�ymj �yj ruj wfyzwj �xj sxtw�ij knsj i�g~ �ymj �
hmfwfhyj w� j } uwj xxnts�H�� � � � �� H�ns�hzwwj sy�yj ruj wfyzwj �zsnyx�fx�f�szrgj w�tk�y~ uj �
epvcmfO

WFSI-.� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�f�wfsitr�szrgj w�gj y| j j s�5�fsi�6�fx�f�szrgj w�tk�
y~ uj �I T Z GQJ 3

WQ-}.� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �{fqzj �tk�ymj �szrj wnh�j } uwj xxnts�H� H�fx�f�szrgj w�tk�
y~ uj �W J FQ3
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squI� � � M�J � �� ����j x�f�kzshynts�ymfy�wj yzwsx�f�yj } y�xywnsl�ktwrj i�g~ �wj uj fynsl�ymj �yj } y�xywnsl�ij knsj i�
g~ �ymj �hmfwfhyj w�j } uwj xxnts�H� �� H��ymj �szrgj w�tk�ynrj x�ij knsj i�g~ �ymj �nsyj lj w�szrj wnh�
j } uwj xxnts� H�H�fx�f�sj | �yj } y�xywnsl�tk�y~ uj �H M FW3� Ymj �qj slym�tk�ymj �wj yzwsj i�yj } y�xywnsl�
nx�ymj �uwtizhy�tk�ymj �qj slym�tk�ymj �xywnsl� H� �� H��fsi�ymj �szrgj w��H�H3�

K tw�j } fruqj 1��W UY-HNKH165.�| nqq�wj yzws�HNKNKNKNKNKNKNKNKNKNK H3�

supeI� J xnlsnknj x�f�kzshynts�ymfy�hts{j wyx�ymj �fslqj �ns�wfinfsx�wj uwj xj syj i�g~ �ymj �szrj wnh�
j } uwj xxnts� H� H�nsyt�f�ymj �fslqj �ns�ij lwj j x�fx�f�szrgj w�tk�y~ uj �I T Z GQJ 3

tdgfbuIJ xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �qfgj q�sfrj �tk�ymj �hzwwj sy�kj fyzwj �gj nsl�rj fxzwj i�fx�
f�yj } y�xywnsl�tk�y~ uj �H M FW3�Nk�tzyxnij �tk�f�H FQNG� J S I R J X �gqthp1�R J FX333J S I R J X �
gqthp�tw�W R J FX� J S I R J X �gqthp1�f��j wt�qj slym�xywnsl�nx�wj yzwsj i3

tdtotIJ xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �qfgj q�sfrj �tk�ymj �hzwwj sy�xj qj hyj i�xj sxtw�fx�f�yj } y�
xywnsl�tk�y~ uj �H M FW3

tebufIJ xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �x~ xyj r,x�hzwwj sy�ifyj �fx�f�yj } y�xywnsl�tk�y~ uj �H M FW3��
u� � �ktwr�tk�ymj �wj yzwsj i�xywnsl�nx�HzzzzPnnPeeH�| mj wj �^^^^�nx�ymj �~ j fw1�R R �nx�ymj �
szrgj w�tk�ymj �rtsym1�fsi�I I �nx�ymj �if~ �| nymns�ymj �rtsym3�

tebufujnfIJ xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �x~ xyj r Hx�hzwwj sy�ifyj �fsi�ynrj �fx�f�yj } y�xywnsl�tk�
y~ uj � H M FW3�Ymj �ktwr�tk�ymj �wj yzwsj i�xywnsl�nx�H^^^^4R R 4I I �M M ?rr?ttO� � � H1�| mj wj �
^^^^�nx�ymj �~ j fw1�R R �nx�ymj �szrgj w�tk�ymj �rtsym1�I I �nx�ymj �if~ �| nymns�ymj �rtsym1�M M �
nx�ymj �mtzw�tk�ymj �if~ �gj y| j j s�5�fsi��781�rr�nx�ymj �rnszyj �gj y| j j s�5�fsi�: >1�XX�nx�
ymj �xj htsi�gj y| j j s�5�fsi�: >1�fsi�xxx�nx�rnqqnxj htsix3

xjji� nx�fs�nsyj lj w�ymfy�xj w{j x�fx�ymj �C� � � � C�tk�ymj �wfsitr�szrgj w�lj sj wfytw3��\ mj s�xj j i�
itj x�sty�j } nxy�ymj �wj yzwsj i�{fqzj �nx�ymj �sj } y�szrgj w�ns�ymj �xj vzj shj 3��Ymj �xfrj �xj j i�
| nqq�wj yzws�ymj �xfrj �xj vzj shj 3

tfmbqtfujnf� )�
I� � � RM� � � 71{fwd;.�

xnlsnknj x�f�kzshynts�| mnhm�wj yzwsx�ymj �j qfuxj i�ynrj �gj y| j j s�f�xyfwy�ynrj �ij knsj i�g~ �ymj �
hmfwfhyj w� j } uwj xxntsx�H� ��RH�fsi�f�xytu�ynrj �ij knsj i�g~ �ymj �hmfwfhyj w�j } uwj xxnts�H� ��SH
fx�f�yj } y�xywnsl�tk�y~ uj �H M FW3��Ymj �ktwr�tk�ymj �yj } y�xywnslx�ij knsj i�g~ �ymj �hmfwfhyj w�
j } uwj xxntsx�H� ��RH�fsi�H� ��SH�nx� H^^^^4R R 4I I �M M ?rr?ttO� � � H1�| mj wj �^^^^�nx�ymj �~ j fw1�
R R �nx�ymj �szrgj w�tk�ymj �rtsym1�I I �nx�ymj �if~ �| nymns�ymj �rtsym1�M M �nx�ymj �mtzw�tk�ymj �
if~ �gj y| j j s�5�fsi��781�rr�nx�ymj �rnszyj �gj y| j j s�5�fsi�: >1�XX�nx�ymj �xj htsi�gj y| j j s�
5�fsi�: >1�fsi�xxx�nx�rnqqnxj htsix3Ymj �ktwr�tk�ymj �wj yzwsj i�xywnsl�nx�ij yj wrnsj i�g~ �
� � �� W3�

tfotopupvdiIJ xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �I R J �xuj hnknh�j wwtw�htij �nk�st�ytzhm�nx�ij yj hyj i�fx�f�
szrgj w�tk�y~ uj �NS YL W3��I R J �xuj hnknh�j wwtw�htij x�fwj �xuj hnknj i�ns�ymj �hmfwfhyj wn�fynts�
���� O

tfsspsIJ xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �j wwtw�htsinynts�| mj s�f�I R J �j wwtw�thhzwwj i�fx�f�yj } y�
xywnsl�tk�y~ uj �H M FW3� W j yzws�{fqzj x�hfs�gj �,NQQJ L FQYT Z H M ,1�,S T YT Z H M ,�tw�f�I R J �
xuj hnknh�j wwtw�htij �wj uwj xj syj i�fx�f�xywnsl3� I R J �xuj hnknh�j wwtw�htij x�fwj �xuj hnknj i�ns�
ymj �hmfwfhyj wn�fynts�knqj 3

XMTWY� xnlsnknj x�ymj �j qfuxj i�ynrj �xmtwy�ktwrfy�Hiiii[� � [ttO� � � H1�| mj wj �M M M M �nx�mtzwx�kwtr�
5�yt�>>>>1�rr�nx�rnszyj x1�XX �nx�xj htsix1�fsi�xxx�nx�rnqqnxj htsix3

tjhoI� M� J xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �szrgj w�ij knsj i�g~ �ymj �szrj wnhfq�j } uwj xxnts�H� H�nk�
ymj �szrgj w�ij knsj i�g~ �ymj �szrj wnhfq�j } uwj xxnts�H� H�nx��j wt�tw�utxnyn{j �fsi�ymj �sj lfyn{j �
tk�ymj �szrgj w�ij knsj i�g~ �ymj �szrj wnh�j } uwj xxnts�H� H�nk�ymj �szrgj w�ij knsj i�g~ �ymj �
szrj wnh� j } uwj xxnts�H� H�nx�sj lfyn{j �fx�f�szrgj w�tk�y~ uj �I T Z GQJ 3�

tjmudiIJ xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �I R J �xuj hnknh�j wwtw�htij �ktw�fs�nqqj lfq�ytzhm�fx�f�
szrgj w�tk�y~ uj �NS YL W3� I R J �xuj hnknh�j wwtw�htij x�fwj �xuj hnknj i�ns�ymj �hmfwfhyj wn�fynts�
���� O

XNS-}.� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �xnsj �tk�ymj �fslqj �wj uwj xj syj i�g~ �ymj �szrj wnh�
j } uwj xxnts�,} ,�fx�f�szrgj w�tk�y~ uj �I T Z GQJ 3�Ymj �fslqj �wj uwj xj syj i�g~ �ymj �szrj wnh�
j } uwj xxnts� H� H�nx�nsyj wuwj yj i�ns�wfinfs�zsnyx3

tnpefIJ xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �hzwwj sy�x~ xyj r�rtij �tk�tuj wfynts�fx�f�yj } y�xywnsl�tk�
y~ uj � H M FW3��Ymj �wj yzws�{fqzj �| nqq�j nymj w�gj �'FZYT '1�'UW T L'1�tw�'R FS'3�
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trsuI� J xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �xvzfwj �wtty�tk�ymj �szrj wnh�j } uwj xxnts�H� H�fx�f�szrgj w�tk�
y~ uj � I T Z GQJ 3� Ymj �szrj wnh�j } uwj xxnts�H� H�rzxy�j {fqzfyj �yt�f�szrgj w�lwj fyj w�ymfs�tw�j vzfq�
yt�53�

tujnfIJ xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �hzwwj sy�x~ xyj r�ynrj �fx�f�yj } y�xywnsl�tk�y~ uj �H M FW3��Ymj �
ktwr�tw�ymj �wj yzwsj i�xywnsl�nx�,M M ?rr?XX,1�| mj wj �M M �nx�ymj �mtzw�kwtr�5�yt�781�rr�nx�ymj �
rnszyj �kwtr�5�yt�: >1�fsi�XX�nx��ymj �xj htsi�kwtr�5�yt�: >3�

XYW-}� {fwd<.� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�f�hmfwfhyj w�wj uwj xj syfynts�tk�ymj �szrj wnh�j } uwj xxnts�H� H�fx�f�
yj } y�xywnsl�tk�y~ uj �H M FW3��Nk�st�| niym�tw�ij hnrfq�uqfhj x�fwj �xuj hnknj i�fx�tuyntsfq�fwlzrj syx�
ymj s�ymj �wj yzwsj i�xywnsl�| nqq�mf{j �st�xufhj x3�Szrj wnh�j } uwj xxntsx�j {fqzfynsl�yt�fs�nsyj lj w�
y~ uj �| nqq�wj xzqy�ns�xywnslx�| nym�st�ij hnrfq�uqfhj x3� Szrj wnh�j } uwj xxntsx�j {fqzfynsl�yt�f�wj fq�
szrgj w�y~ uj �| nqq�mf{j �f�szrgj w�tk�ij hnrfq�uqfhj x�ymfy�fwj �I R J �ij uj sij sy3��Nk�ymj �| niym�nx�
xuj hnknj i�fx�fs�tuyntsfq�fwlzrj sy�ymj �wj yzwsj i�xywnsl�| nqq�mf{j �fx�rfs~ �xufhj x�yt�ymj �qj ky�tk�
ymj �szrgj w�fx�nx�sj hj xxfw~ �yt�fhmnj {j �ymj �xuj hnknj i�| niym3�Nk�ymj �szrgj w�tk�hmfwfhyj wx�
sj j ij i�yt�j } uwj xx�ymj �szrgj w�j } hj j ix�ymj �xuj hnknj i�| niym�ymj s�ymj �xfrj �xywnsl�nx�wj yzwsj i�
ymfy�| tzqi�mf{j �gj j s�wj yzwsj i�nk�ymj �tuyntsfq�| niym�fwlzrj sy�mfi�sty�gj j s�uwj xj sy3��Nk�gtym�
ymj �| niym�fsi�ij hnrfq�uqfhj x�fwj �xuj hnknj i�fx�tuyntsfq�fwlzrj syx�ymj s�ymj �szrgj w�| nqq�gj �
inxuqf~ j i�wtzsij i�yt�ymj �xuj hnknj i�szrgj w�tk�ij hnrfq�uqfhj x�| nym�fiij i��j wtx�ts�ymj �wnlmy�
fx�sj hj xxfw~ 3��Ymj �wj yzwsj i�xywnsl�| nqq�mf{j �fx�rfs~ �xufhj x�yt�ymj �qj ky�tk�ymj �szrgj w�fx�nx�
sj hj xxfw~ �yt�fhmnj {j �ymj �xuj hnknj i�| niym3�Nk�ymj �szrgj w�tk�hmfwfhyj wx�sj j ij i�yt�j } uwj xx�ymj �
szrgj w�| nym�ymj �xuj hnknj i�szrgj w�tk�ij hnrfq�uqfhj x�j } hj j ix�ymj �xuj hnknj i�| niym�ymj s�f�
xywnsl�qtslj w�ymfs�ymj �xuj hnknj i�| niym�nx�wj yzwsj i3��Ns�fqq�hfxj x�sj lfyn{j �szrgj wx�| nqq�fuuj fw�
| nym�f�sj lfyn{j �xnls�yt�ymj �nrrj infyj �qj ky�tk�ymj �knwxy�inlny�fsi�utxnyn{j �szrgj w�| nqq�fuuj fw�| nym�
st�xnls3��F�ij hnrfq�szrgj w�qj xx�ymfs�6�ns�fgxtqzyj �{fqzj �| nqq�mf{j �f��j wt�yt�ymj �qj ky�tk�ymj �
ij hnrfq�utnsy1�tymj w| nxj �ymj �knwxy�inlny�yt�ymj �qj ky�tk�ymj �ij hnrfq�utnsy�| nqq�fq| f~ x�gj �stsN�j wt3�

�W j kj w�yt� j } fruqj �IF387��XYW-.J

XZGXYW� )�
-xyw1}� � � � � YJ

xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�f�utwynts�tk�ymj �xywnsl�ij knsj i�g~ �ymj �hmfwfhyj w�j } uwj xxnts�,xyw,�
gj lnssnsl�| nym�ymj �hmfwfhyj w�fy�ymj �utxnynts�ij knsj i�g~ �ymj �nsyj lj w�szrj wnh�j } uwj xxnts�,} ,�fsi�
j sinsl�| nym�ymj �hmfwfhyj w�fy�ymj �utxnynts�ij knsj i�g~ �ymj �tuyntsfq�nsyj lj w�szrj wnh�j } uwj xxnts�
H� H�tw�yt�ymj �j si�tk�ymj �xywnsl�ij knsj i�g~ �ymj �hmfwfhyj w�j } uwj xxnts�H� �� H�nk�ymj �tuyntsfq�fwlzrj sy�
H� H��nx�rnxxnsl1�fx�f�yj } y�xywnsl�tk�y~ uj �H M FW3�Gtym�ymj �j } uwj xxntsx�H� H�fsi� H� H�rzxy�j {fqzfyj �
yt�utxnyn{j 1�stsN�j wt�nsyj lj w�szrgj wx3�Nk�ymj �j } uwj xxnts�H� H� j {fqzfyj x�yt�f�szrgj w�lwj fyj w�
ymfs�tw�j vzfq�yt�H� H�tw�nk�} �j {fqzfyj x�yt�f�szrgj w�lwj fyj w�ymfs�ymj �qj slym�tk�ymj �xywnsl�ij knsj i�
g~ �H� �� H�ymj s�fs�j ruy~ �xywnsl�nx�wj yzwsj i3� Nk�H� H�j {fqzfyj x�yt�f�szrgj w�lwj fyj w�ymfs�ymj �qj slym�
tk� H� �� H�ymj s�ymj �xywnsl�xyfwynsl�fy�H� H�fsi�ltnsl�yt�ymj �j si�tk�H� �� H�nx�wj yzwsj i�fx�nk�H� H�mfi�gj j s�
�� ���� � O

YFS-}.� xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �yfslj sy�tk�ymj �fslqj �wj uwj xj syj i�g~ �ymj �szrj wnh�
j } uwj xxnts�,} ,�fx�f�szrgj w�tk�y~ uj �I T Z GQJ 3�Ymj �fslqj �wj uwj xj syj i�g~ �ymj �szrj wnh�
j } uwj xxnts�H� H�nx�nsyj wuwj yj i�ns�wfinfs�zsnyx3

usjnI� � � J xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �xywnsl�ij knsj i�g~ �ymj �hmfwfhyj w�j } uwj xxnts�H� �� H�| nym�fqq�nyx�
qj finsl�

fsi�ywfnqnsl�xufhj x�xywnuuj i�fx�f�sj | �yj } y�xywnsl�tk�y~ uj �H M FW3�

vqdI� � � J xnlsnknj x�f�kzshynts�ymfy�wj yzwsx�ymj �yj } y�xywnsl�ij knsj i�g~ �ymj �hmfwfhyj w�j } uwj xxnts�H� �� H
hts{j wyj i�yt�zuuj whfxj �fx�f�sj | �yj } y�xywnsl�tk�y~ uj �H M FW3�

wbmI� � � J xnlsnknj x�f�kzshynts�ymfy�hts{j wyx�f�ymj �xywnsl�ij knsj i�g~ �ymj �hmfwfhyj w�j } uwj xxnts�H� �� H
wj uwj xj synsl�f�szrgj w�nsyt�f�szrgj w�tk�y~ uj �I T Z GQJ 3� Ymj �knwxy�stsNgqfsp�hmfwfhyj w�ns�ymj �
xywnsl�rzxy�gj �f�ij hnrfq�inlny�-5N>.1�f�uqzx�tw�rnszx�xnls1�tw�f�ij hnrfq�utnsy3� Ymj �wj rfnsnsl�
hmfwfhyj wx�rzxy�gj �ij hnrfq�inlnyx�tw�f�ij hnrfq�utnsy�fsi�rzxy�ktwr�f�{fqni�qnyj wfq�szrgj w3�

wdbsuI� M� M� J xnlsnknj x�f�kzshynts�| mnhm�fhhj uyx�ymwj j �szrj wnh�j } uwj xxntsx�H� H1�H� H�fsi�H� H�ij knsnsl�} 1�~ 1�fsi���
H fwyj xnfs�httwinsfyj x�tw�htrutsj syx�fsi�wj yzwsx�f�{j hytw�tk�y~ uj �[ J H YT W3�

wdspttI� RM� SJ xnlsnknj x�f�kzshynts�| mnhm�wj yzwsx�ymj �{j hytw�hwtxx�uwtizhy�tk�ymj �{j hytwx�ij knsj i�g~ �ymj �{j hytw�
j } uwj xxntsx�H{6�fsi�H� SH�fx�f�{j hytw�tk�y~ uj �[ J H YT W 3

wepuI� RM� SJ xnlsnknj x�f�kzshynts�| mnhm�wj yzwsx�ymj �{j hytw�ity�uwtizhy�tk�ymj �{j hytwx�ij knsj i�g~ �ymj �{j hytw�
j } uwj xxntsx�H{6�fsi�H� SH�fx�f�szrgj w�tk�y~ uj �I T Z GQJ 3
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wfdyI� J � �� ���nj x�f�kzshynts�wj yzwsnsl�ymj �]�htrutsj sy�tk�ymj �{j hytw�ij knsj i�g~ �ymj �{j hytw�j } uwj xxnts�,� H
fx�f�szrgj w�tk�y~ uj �I T Z GQJ 3

wfdzI� J xnlsnknj x�f�kzshynts�wj yzwsnsl�ymj �^�htrutsj sy�tk�ymj �{j hytw�ij knsj i�g~ �ymj �{j hytw�j } uwj xxnts�,� H
fx�f�szrgj w�tk�y~ uj �I T Z GQJ 3

wfd{I� J xnlsnknj x�f�kzshynts�wj yzwsnsl�ymj �_�htrutsj sy�tk�ymj �{j hytw�ij knsj i�g~ �ymj �{j hytw�j } uwj xxnts�,� H
fx�f�szrgj w�tk�y~ uj �I T Z GQJ 3

wnbhI� J xnlsnknj x�f�kzshynts�wj yzwsnsl�ymj �rflsnyzij �-qj slym.�tk�ymj �{j hytw�ij knsj i�g~ �ymj �{j hytw�
j } uwj xxnts�H� H�fx�f�szrgj w�tk�y~ uj �I T Z GQJ 3

wndtI� J xnlsnknj x�f�kzshynts��| mnhm�hts{j wyx�ymj �{j hytw�ij knsj i�g~ �ymj �{j hytw�j } uwj xxnts�,� H�kwtr�ymj �
hzwwj sy�httwinsfyj �x~ xyj r�yt�ymj �I R J �rfhmnsj �httwinsfyj �x~ xyj r�fsi�wj yzwsx�f�{j hytw�tk�y~ uj �
wfdupsO

wqdtI� J xnlsnknj x�f�kzshynts��| mnhm�hts{j wyx�ymj �{j hytw�ij knsj i�g~ �ymj �{j hytw�j } uwj xxnts�H� H�kwtr�ymj �
I R J �rfhmnsj �httwinsfyj �x~ xyj r�yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r�fsi�wj yzwsx�f�{j hytw�tk�y~ uj �
wfdupsO

wqpmI� M� M� J xnlsnknj x�f�kzshynts�| mnhm�fhhj uyx�ymwj j �szrj wnh�j } uwj xxntsx�H� H1�H� H�fsi�H� H�ij knsnsl�w1�f1�fsi�m�
utqfw�httwinsfyj x�tw�htrutsj syx�ns�ymj �hzwwj sy�| twpnsl�uqfsj �fsi�wj yzwsx�f�{j hytw�tk�y~ uj �
wfdupsO

wvojuI� J xnlsnknj x�f�kzshynts�| mnhm�stwrfqn�j x�ymj �qj slym�tk�ymj �{j hytw�ij knsj i�g~ �ymj �{j hytw�j } uwj xxnts�
H� H�yt�zsny�qj slym�fsi�wj yzwsx�f�sj | �{j hytw�fx�y~ uj �[ J H YT W3

|niym� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �{fqzj �tk�ymj �ytyfq�knj qi�| niym�-nshqzinsl�fs~ �sj lfyn{j �xnls.3�

Ymj �nsywnsxnh�kzshyntsx�fwj �sty�rfotw�| twix3��Fqq�wj yzws�y~ uj x�ij uj si�ts�ymj �fwlzrj sy�y~ uj x3��\ mj wj �wj vznwj i1�
fwlzrj sy�y~ uj x�fwj �hts{j wyj i�ns�ymj �uwj hj ij shj �twij w�NS YL W �yt�QT S L �yt�W J FQ�yt�I T ZGQJ 1�zxnsl�ymj �kzshyntsx�
W Q-.�fsi�I GQJ -.3��H ts{j wxnts�yt�NS YL W �nx�uj wktwrj i�zxnsl�ymj �kzshynts�NS Y-.3�
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6.116 ITERAT

g� �� ����[ Yt�uwt{nij �ymj �hfufgnqny~ �tk�wj uj fynsl�f�xj vzj shj �tk�nsxywzhyntsx�ns�twij w�yt�uj wktwr�fs�
fqnlsrj sy�ts�f�H R R 3��Ymj �x~ syf} �nx�gfxj i�ts�f�xnslqj �tw�xj wnj x�tk�hts{j wlj shj �htsinyntsx�
gj nsl�rj y�gj ktwj �f�rf} nrzr�szrgj w�tk�nyj wfyntsx�mf{j �thhzwwj i3�

Nsuzy� K twrfyx?

hfs� gj? � � � �� � � ^NYJWFY4-ozruyfwljy6.1-ozruyfwljy7.1hts{jwljshj1{fwd6�)�
1qnrny� {fwd7� {fwd8

T zyuzy�K twrfyx?

hfs� gj? NYJWFY4-ozruyfwljy6.1-ozruyfwljy7.1fhydhts{jwlj1{fwd61nyjwfyjdszr�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

FGXQ�
NSHW�

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [

1]F]NX�
1^F]NX�
1_F]NX�
1n1o1p�
1STR�

{fwd8� hfs� gj?
�� [

MgbI��� � � 8.� {fwd9
1KF-qsfrj8.�

{fwd9� hfs� gj[
�� [

{fwd8�
{fwd7� {fwd8

I� � � � � � � � � � RJ nx�ymj �nyj wfynts�qttu�xyfwy�utnsy�ozruyfwlj y3

I� � � � � � � � � � SJ nx�ymj �kfnqzwj �rtij �ozruyfwlj y�ktw�stynk~ nsl�ymj �zxj w�| mj s�ymj �hts{j wlj shj �htsinynts-x.�fwj �
sty�fhmnj {j i3

FGXQ� xnlsnknj x�ymfy�ymj �hts{j wlj shj �wj uwj xj syx�ymj �rf} nrzr�-t{j w�fqq�rj fxzwj i�kj fyzwj x.�tk�ymj �
ij {nfynts�gj y| j j s�strnsfq�fsi�fhyzfq�fqtsl�ymj �inwj hynts�ij knsj i�g~ �{fwd73�

� � � � � ��� � � � � nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�hts{j wlj shj �{fqzj �ktw�nyj wfyj dszr3

� ��� � � � � �� � nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �hts{j wlj shj �{fqzj �ymfy�ymj �htsinyntsfq�yj xyx�rzxy�fhmnj {j 3�

KF-qsfrj8.� nx�ymj �rj fxzwj i�fqnlsrj sy�kj fyzwj �fhyzfq�{fqzj �yt�gj �yj xyj i3

n1o1p� nx�ymj �inwj hynts�{j hytw�ns�| mnhm�ymj �I R J �nx�yt�yj xy�ymj �hts{j wlj shj �ts�ymj �U H X �ktw�ymj �
kj fyzwj x�ymfy�ktqqt| 3

NSHW� xnlsnknj x�ymfy�ymj �hts{j wlj shj �wj uwj xj syx�ymj �rf} nrzr�-t{j w�fqq�rj fxzwj i�kj fyzwj x.�tk�ymj �
inkkj wj shj �gj y| j j s�nyj wfyntsx1�tk�ymj �ij {nfynts�gj y| j j s�strnsfq�fsi�fhyzfq�fqtsl�ymj �
� ��� � �nts�ij knsj i�g~ �{fwd73

� � � � � � � � �� � nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �hzwwj sy�nyj wfynts�szrgj w3�

qnrny� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �rf} nrzr�{fqzj �tk�nyj wfyntsx�ymfy�| nqq�gj �fyyj ruyj i�nk�ymj �
hts{j wlj shj �{fqzj �nx�sty�fhmnj {j i3��Nk�ymj �hts{j wlj shj �nx�sty�fhmnj {j i1�ymj �uwtlwfr�
gwfshmj x�yt�ymj �uwtlwfr�qfgj q�ij knsj i�ns�ozruyfwlj y73�

STR� xnlsnknj x�ymfy�ymj �strnsfq�{j hytw�tk�ymj �kj fyzwj �xuj hnknj i�g~ �K F-qsfrj 8.�nx�ymj �inwj hynts�{j hytw�
ns�| mnhm�ymj �I R J �nx�yt�yj xy�ymj �hts{j wlj shj �ts�ymj �U H X �ktw�ymj �kj fyzwj x�ymfy�ktqqt| 3

� � � �� � � nx�ymj �sfrj �tk�ymj �uwj {ntzxq~ �ij hqfwj i�{fwnfgqj �tw�fwwf~ �j qj rj sy�yt�| mnhm�ymj �fhyzfq�
hts{j wlj shj �{fqzj �nx�fxxnlsj i3

]F]NX� xnlsnknj x�ymfy�ymj �I R J �nx�yt�yj xy�ymj �hts{j wlj shj �ts�ymj �U H X �]�f} nx�ktw�ymj �kj fyzwj x�ymfy�
������ O

^F]NX� xnlsnknj x�ymfy�ymj �I R J �nx�yt�yj xy�ymj �hts{j wlj shj �ts�ymj �U H X �^�f} nx�ktw�ymj �kj fyzwj x�ymfy�
������ O
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_F]NX� xnlsnknj x�ymfy�ymj �I R J �nx�yt�yj xy�ymj �hts{j wlj shj �ts�ymj �U H X �_�f} nx�ktw�ymj �kj fyzwj x�ymfy�
������ O

Ymj �hts{j wlj shj �{fqzj �nx�f�wj fq�szrgj w�tw�wj fq�szrgj w�{fwnfgqj �fsi�ymj �qnrny�rzxy�gj �f�utxnyn{j �nsyj lj w�tw�
utxnyn{j �nsyj lj w�{fwnfgqj 3

Ymj �tzyuzy�ktwrfy�tk�ymnx�xyfyj rj sy�nx�lj sj wfyj i�ktw�j fhm�nyj wfynts3�
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6.117 JUMPTO

g� �� ����[ Zxj i�yt�ywfsxkj w�ymj �htsywtq�tk�ymj �uwtlwfr�yt�f�qfgj qqj i�xyfyj rj sy�fs~ | mj wj �ns�ymj �uwtlwfr3

Nsuzy� K twrfyx?

hfs� gj? kvnqupPI� � � � � � � � � � J

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

I� � � � � � � � � � J nx�f�qfgj q�sfrj �j shqtxj i�ns�ufwj symj xj x�nij synk~ nsl�f�uwtlwfr�qnsj �ymfy�htsyfnsx�tsq~ �f�qfgj q�
sfrj �j shqtxj i�ns�ufwj symj xj x1�| nym�st�qfgj q�y~ uj 1�yt�| mnhm�ymj �uwtlwfr�j } j hzynts�htsywtq�
| nqq�gj �ywfsxkj wwj i3

Ymj �O Z R UYT �xyfyj rj sy�gwj fpx�ymj �xj vzj synfq�kqt| �tk�j } j hzynts�fsi�ywfsxkj wx�htsywtq�yt�ymj �xyfyj rj sy�
nrrj infyj q~ �ktqqt| nsl�ymj �ozruyfwlj y3��Ymj �ozruyfwlj y�rf~ �gj �gj ktwj �tw�fkyj w�ymj �O Z R UYT �xyfyj rj sy1�fx�qtsl�fx�
ny�nx�ns�ymj �xfrj �uwtlwfr�zsny3
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6.118 KEYCHAR

g� �� ����[ I j knsj x�f�pj ~ �hmfwfhyj wnxynh�ymfy�fxxthnfyj x�strnsfq�kj fyzwj -x.�fsi�strnsfq�ytqj wfshj -x.� | nym�
fs�tuyntsfq�pj ~ �hmfwfhyj wnxynh�hwnynhfqny~ �ij xnlsfynts�fsi�fxxnlsx�f�zsnvzj �qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? ldI��� � � J^lfzdibsP� {fwd6� {fwd7�

T zyuzy�K twrfyx?

hfs� gj?
�� [

PH-qsfrj.BPJ^HMFW4� {fwd6� {fwd7�
PHF-qsfrj.BPJ^HMFW4{fwd8� {fwd7�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

K-qsfrj6.1Y-qsfrj7.� {fwd9
gI��� � � TJMgI��� � � WJMuI��� � � UJ

{fwd7� hfs� gj?
�� [
�� [
�� [

Mdsjujdbm
1RFOTW�
1RNSTW�
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [

KF-qsfrj6.1YF-qsfrj7.� {fwd:
gbI��� � � TJMgbI��� � � WJMubI��� � � UJ

{fwd9� hfs� gj?
�� [

MY-qsfrj7.� {fwd9
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [

1YF-qsfrj7.� {fwd:
itjx� sty� j}nxy

dsjujdbm xnlsnknj x�f�hwnynhfq�pj ~ �hmfwfhyj wnxynh�ij xnlsfynts3�

gI��� � � RJ
gbI��� � � RJ

nx�ymj �qfgj q�tk�ymj �kj fyzwj �yt�gj �fxxthnfyj i�| nym�ymj �ytqj wfshj -x.3�

gI��� � � TJ
gbI��� � � T.�

nx�ymj �qfgj q�tk�ymj �knwxy�kj fyzwj �fxxthnfyj i�| nym�f�y| t2kj fyzwj �wj qfyntsxmnu�ytqj wfshj 1�ktw�
j } fruqj 1�YT Q4FSL QG�tw�YT Q4I NXYG3

gI��� � � WJ
gbI��� � � WJ

nx�ymj �qfgj q�tk�ymj �xj htsi�kj fyzwj �fxxthnfyj i�| nym�f�y| tNkj fyzwj �wj qfyntsxmnu�ytqj wfshj 1�ktw�
j } fruqj 1�YT Q4FS L QG�tw�YT Q4I NXYG3

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �pj ~ �hmfwfhyj wnxynh�j {fqzfynts3�

RFOTW� xnlsnknj x�f�rfotw�pj ~ �hmfwfhyj wnxynh�ij xnlsfynts3�

RNSTW� xnlsnknj x�f�rnstw�pj ~ �hmfwfhyj wnxynh�ij xnlsfynts3�

uI��� � � SJ
ubI��� � � SJ

nx�ymj �qfgj q�tk�ymj �ytqj wfshj �fxxthnfyj i�| nym�ymj �kj fyzwj 3

uI��� � � UJ
ubI��� � � UJ

nx�ymj �qfgj q�tk�ymj �wj qfyntsxmnu�ytqj wfshj 1�ktw�j } fruqj 1�YT Q4FSL QG�tw�YT Q4I NXYG1�fxxthnfyj i�
| nym�ymj �kj fyzwj x3

Ytqj wfshj x�fwj �lj sj wnh1�ns�ymfy�ymj ~ �mf{j �st�utnsyj wx�yt�kj fyzwj x3��Fxxthnfynts�gj y| j j s�kj fyzwj x�fsi�ytqj wfshj x�nx�
uwt{nij i�ktw�| nym�ymj � P J ^H M FW1�T Z YUZY�fsi�J [ FQ�xyfyj rj syx3��T sj �tw�xj {j wfq�ytqj wfshj x�hfs�gj �fxxthnfyj i�
| nym�f�kj fyzwj 3��Y| t�kj fyzwj x�fwj �wj vznwj i�yt�gj �fxxthnfyj i�| nym�ymj �fslqj �gj y| j j s1�YT Q4FSL QG1�fsi�ymj �inxyfshj �
� � y| j j s1�YT Q4I NXYG1�ytqj wfshj x3��Ymj � P J ^H M FW �xyfyj rj sy�ij knsj x�f�uj wxnxyj sy�pj ~ �hmfwfhyj wnxynh�qfgj q�ymfy�
fxxthnfyj x�strnsfq�ytqj wfshj -x.�| nym�kj fyzwj -x.�| nym�fs�tuyntsfq�pj ~ �hmfwfhyj wnxynh�hwnynhfqny~ �ij xnlsfynts1�gj ktwj �
j {fqzfynts3� �W j kj w�yt�K nlzwj �bOT�� � P j ~ � H mfwfhyj wnxynhx3��Ymj � P J ^H M FW �kj fyzwj -x.�fhyzfqx�fsi�ytqj wsfhj -x.�hfs�
gj �j {fqzfyj i�{nf�ymj �J [ FQ�tw�T Z YUZ Y�xyfyj rj syx3

Ymj �P J ^H M FW �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �tzyuzy�xyfyj rj sy3�
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6.119 LITDEF ( input format 1 )

g� �� ����[ I j knsj x�ymj �qnlmynsl�fwwfslj rj sy�yt�gj �zxj i�g~ �f�I R J �ktw�yfpnsl�rj fxzwj rj syx�| nym�f�{nij t�
ij {nhj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? wmI��� � � J^mjuefgP� � � � RM� M� M�

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

XZWK�
GFHP�
LWNI�
TGQV�

GFHP� xnlsnknj x�uwtoj hyj i�qnlmy�-gfhpN��� � ���� JO

LWNI� xnlsnknj x�fwynknhnfq�htsywfxy�uwtoj hynts�ktw�fzytrfynh�kthzxnsl3�

n1o1p� nx�ymj �zsny�{j hytw�tk�ymj �qnlmy�f} nx�ns�rfhmnsj �httwinsfyj x3

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �qnlmy3

TGQV� xnlsnknj x�tgqnvzj �wj kqj hyj i�qnlmy3

XZWK� xnlsnknj x�stwrfq�wj kqj hyj i�qnlmy3

T shj �ymj �qnlmynsl�wj vznwj rj syx�fwj �ij knsj i1�ymj ~ �fwj �fhyn{fyj i�| nym�ymj �XS X J Y�xyfyj rj sy3

Note: The light definition is repeated with a new label if any of the parameters are adjustable.

For example:

wmI�� � � � �� � � �J^mjuefgPpcmrMNOXQXMQM23<5<�
wmI� � � � � � �� � � �J^mjuefgPpcmrMOXQXMQM23<5<�
wmI� �� � �� � � �J^mjuefgPtvsgMQMQM26�
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6.120 LITDEF ( input format 2 )

g� �� ����[ I j knsj x�ymj �qnlmynsl�fwwfslj rj sy�yt�gj �zxj i�g~ �f�I R J �ktw�yfpnsl�rj fxzwj rj syx�| nym�f�{nij t�
ij {nhj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? wmI��� � � J^mjuefgPtuspcfM� � � � RM� � � � ��M� M� M�

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

H^HQJ1{fqzj�
YWNLJW�

H^HQJ� xnlsnknj x�ymfy�ymj �xywtgj �qnlmynsl�fsi�nrflj �fhvznxnynts�| nqq�gj �fhyn{fyj i�ns�h~ hqj x�uj w�rnszyj �
fx�xuj hnknj i�g~ �,{fqzj ,3

n1o1p� nx�ymj �zsny�{j hytw�tk�ymj �qnlmy�f} nx�ns�rfhmnsj �httwinsfyj x3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �qnlmy3

XYWTGJ� xnlsnknj x�xywtgj �qnlmynsl1�fsi�nrflj �fhvznxnynts3�

ynrjts� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �ynrj Nts�izwfynts�ns�rnqqnxj htsix3

YWNLJW� nruqnj x�gtym�xywtgj �fsi�nrflj �fhvznxnynts�fwj �fhyn{fyj i�g~ �f�ywnllj w3�

{fqzj� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �h~ hqj x�uj w�rnszyj 3�

Note: Because STROBE is a function of both lighting and image acquisition, the timing conditions are critical.
While the STROBE requirements are defined with this format of the LITDEF statement, the association
between the light and the sensor is provided with the SNSET statement. The MEAS statement in
conjunction with the parameters in the LITDEF statement invoke both lighting and image acquisition to
coincide.
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6.121 LOCATE

g� �� ����[ H wj fyj x�f�ufwy�httwinsfyj �x~ xyj r�ymfy�knyx�ymj �strnsfqx�tk�f�xj y�tk�kj fyzwj x�yt�ymj �fhyzfqx�tk�f�
xj y�tk�kj fyzwj x�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? eI��� � � .BQTHFYJ4{fwd6� {fwd7� {fwd8

T zyuzy�K twrfyx?

hfs� gj� fqq? eI��� � � .BQTHFYJ4{fwd6� {fwd7� {fwd8
ebI��� � � J^mpdbufPusnbuyM� RM� SM� TM� RM� SM� TM� RM� SM� TM� RM� SM� T

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

]INW1�
^INW1�
_INW1�
]^INW1�
^_INW1�
_]INW1�
yz{ejsM
opusboM
itjx� sty� j}nxy

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

]F]NX1�
^F]NX1�
_F]NX1�
yzbyjtM
z{byjtM
{ybyjtM
yz{byjM
STWTY1�
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [
�� [

gbI��� � � 6.� {fwd9
nbI��� � � 7.� {fwd9
ebuI��� � � 8.� {fwd9

{fwd9� hfs� gj?
�� [
�� [
�� [

MgbI��� � � 6.� {fwd9
MnbI��� � � 7.� {fwd9
MebuI��� � � 8.� {fwd9
itjx� sty� j}nxy

� RM� SM� TM
� RM� SM� TM
� RM� SM� TM
� RM� SM� T

xfynxk~ �ymj �ktqqt| nsl�ywfsxktwrfynts�j vzfyntsx?

-f6.} �0�-g6.~ �0�-h6.��0�i6�B �} ,
-f7.} �0�-g7.~ �0�-h7.��0�i7�B �~ ,
-f8.} �0�-g8.~ �0�-h8.��0�i8�B ��,

\ mj wj ?�} ,1�~ ,1�fsi��,�fwj �ymj �httwinsfyj x�ns�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r�-fkyj w�ymj �
ywfsxktwrfynts�mfx�gj j s�fuuqnj i.�tk�fs~ �utnsy1�fsi�} 1�~ 1�fsi���fwj �ymj �httwinsfyj x�ns�ymj �
uwj {ntzx�httwinsfyj �x~ xyj r�tk�ymj �xfrj �utnsy3

IFY-qsfrj8.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�ifyzr3

KF-qsfrj6.� nx�ymj �qfgj q�tk�f�rj fxzwj i�tw�htsxywzhyj i�kj fyzwj �fhyzfq�zxj i�yt�qthfyj �ymj �ufwy3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �sj | �ufwy�httwinsfyj �x~ xyj r3�

RF-qsfrj7.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�kj fyzwj Nkj fyzwj �rfynsl3

STWTY� xnlsnknj x�ymfy�st�wtyfynts�nx�fqqt| j i3

STYWFS� xnlsnknj x�ymfy�st�ywfsxqfynts�nx�fqqt| j i3
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YWRFY]� xnlsnknj x�ymfy�ymj �fqnlsrj sy�fsi�ywfsxktwrfynts�nsktwrfynts�kwtr�ymj �uwj {ntzx�httwinsfyj �
x~ xyj r�nx�tzyuzy3

]F]NX� xnlsnknj x�ymfy�wtyfynts�fgtzy�ymj �]Nf} nx�nx�fqqt| j i3

]INW� xnlsnknj x�ymfy�ywfsxqfynts�fqtsl�ymj �]Nf} nx�nx�fqqt| j i3

]^F]NX� xnlsnknj x�ymfy�wtyfynts�fgtzy�ymj �]�fsi�^�f} j x�nx�fqqt| j i3�

]^INW� xnlsnknj x�ymfy�ywfsxqfynts�ns�ymj �]^�uqfsj �nx�fqqt| j i3�

]^_F]N� xnlsnknj x�ymfy�wtyfynts�fgtzy�fqq�f} j x�nx�fqqt| j i3�

]^_INW� xnlsnknj x�ymfy�ywfsxqfynts�ns�fqq�inwj hyntsx�nx�fqqt| j i3�

^F]NX� xnlsnknj x�ymfy�wtyfynts�fgtzy�ymj �^Nf} nx�nx�fqqt| j i3

^INW� xnlsnknj x�ymfy�ywfsxqfynts�fqtsl�ymj �^Nf} nx�nx�fqqt| j i3

^_F]NX� � �� ����j x�ymfy�wtyfynts�fgtzy�ymj �^�fsi�_�f} j x�nx�fqqt| j i3�

^_INW� xnlsnknj x�ymfy�ywfsxqfynts�ns�ymj �^_�uqfsj �nx�fqqt| j i3�

_F]NX� xnlsnknj x�ymfy�wtyfynts�fgtzy�ymj �_Nf} nx�nx�fqqt| j i3

_INW� xnlsnknj x�ymfy�ywfsxqfynts�fqtsl�ymj �_Nf} nx�nx�fqqt| j i3

_]F]NX� xnlsnknj x�ymfy�wtyfynts�fgtzy�ymj �_�fsi�]�f} j x�nx�fqqt| j i3�

_]INW� xnlsnknj x�ymfy�ywfsxqfynts�ns�ymj �_]�uqfsj �nx�fqqt| j i3�

Nk�gtym�{fwd6�fsi�{fwd7�it�sty�j } nxy1�ymj s�wtyfynts�fgtzy�fsi�ywfsxqfynts�fqtsl�fqq�f} j x�nx�fqqt| j i3�

Ymj �QT H FYJ �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3
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6.122 LOTID

g� �� ����[ I j knsj x�ymj �nij synknhfynts�tk�ymj �ufwy�qty�nij synknj w1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

Hfs� gj? mjI��� � � J^mpujePH� � � � H

T zyuzy�K twrfyx?

Hfs� gj? mjI��� � � JB� ,yj}y,

\ mj wj ?�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ufwy�qty3�

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �ufwy,x�qty3�

Ymj �QT YNI �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T Z YUZY�xyfyj rj sy1�xuj hnk~ nsl�f�uwj {ntzxq~ �
ij knsj i�wj utwy�ymfy�nshqzij i�ymj �ij knsj i�ufwy�qty�nij synknj w�qfgj q�sfrj 3�
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6.123 MACRO

g� �� ����[ I j knsj x�f�rfhwt�wtzynsj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? nI��� � � .BRFHWT� {fwd6

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

4{fwsfrj� {fwd7
4,qsfrj6,� {fwd7
itjx� sty� j}nxy

{fwd7� hfs� gj?
�� [
�� [

1{fwsfrj� {fwd7
1,qsfrj6,� {fwd7
itjx� sty� j}nxy

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �rfhwt�gj nsl�ij knsj i3��Ymnx�qfgj q�sfrj �| nqq�gj
zxj i�g~ �ymj �H FQQ�xyfyj rj sy�yt�ns{tpj �ymj �rfhwt3�

,qsfrj6,� nx�f�xzgxynyzyntsfq�qfgj q�sfrj 1�j shqtxj i�| nym�futxywtumj x3

� � � �� � � nx�f�xzgxynyzyntsfq�{fwnfgqj �sfrj 3

\ mj s�ymj �rfhwt�nx�hfqqj i1�ymj �fhyzfq�ufwfrj yj wx�ns�ymj �H FQQ�xyfyj rj sy�| nqq�gj �xzgxynyzyj i�ktw�ymj �� �� � � � ��� �ns�
ymj �fwlzrj sy�qnxy3��Ymj �fwlzrj sy�qnxy�rf~ �gj �j ruy~ 3

F�rfhwt�fwlzrj sy�zxj i�yt�xzgxynyzyj �f�qfgj q�sfrj �nx�j shqtxj i�| nym�futxywtumj x�ns�ymj �R FH W T �xyfyj rj sy3�

F�hfqq�ufwfrj yj w�zxj i�yt�xzgxynyzyj �f�qfgj q�sfrj �nx�j shqtxj i�| nym�ufwj symj xj x�ns�ymj �H FQQ�xyfyj rj sy3

Xzgxynyzyntsfq�fwlzrj sy�fsi�qfgj q�sfrj �{fqzj x�fwj �knqqj i�| nym�ymj �{fqzj x�tk�ymj �htwwj xutsinsl�ufwfrj yj wx�ns�ymj �
H FQQ�xyfyj rj sy�hfqqnsl�ymj �rfhwt1�fsi�it�sty�mf{j �yt�gj �zsnvzj �| nymns�ymj �uwtlwfr1�gzy�rzxy�gj �zsnvzj �| nymns�
ymj �rfhwt3

[ fwnfgqj x�zxj i�fx�ufwfrj yj wx�ns�f�H FQQ�xyfyj rj sy�fwj �fq| f~ x�ufxxj i�g~ �wj kj wj shj 3��Ymnx�rj fsx�ymj �twnlnsfq�
{fwnfgqj �nx�xj sy�yt�ymj �rfhwt�fsi�nk�hmfslj i�izwnsl�j } j hzynts1�ymj �{fwnfgqj �| nqq�wj yfns�ymj �hmfslj i�{fqzj �zuts�
wj yzwsnsl�kwtr�ymj �rfhwt3

F�rfhwt�nx�yj wrnsfyj i�| nym�ymj �J S I R FH �xyfyj rj sy1�fsi�j } j hzyj i�| nym�ymj � H FQQ�xyfyj rj sy3��W j kj w�yt�hqfzxj �
: 373739�ktw�kzwymj w�nsktwrfynts3
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6.124 MATDEF

g� �� ����[ Xuj hnknj x�ymj �ufwfrj yj wx�ktw�f�kzshyntsfq�rfynsl�gj y| j j s�f�kj fyzwj �fhyzfq�fsi�f�kj fyzwj �
strnsfq�tw�lj trj yw~ �ij knsnynts�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? nbI��� � � .BRFYIJK4{fwd6� {fwd7

T zyuzy�K twrfyx?

hfs� gj? nbI��� � � .BRFYIJK4{fwd6� {fwd7

\ mj wj ?�

{fwd6� hfs� gj?
�� [

K-qsfrj6.1KF-qsfrj7.� {fwd8�
hI��� � � TJMgbI��� � � 7.� {fwd8

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [

1UY7UY1{fwd91{fwd: � {fwd;
1UY7QS1{fwd91{fwd: � {fwd;
1UY7UQ1{fwd91{fwd: � {fwd;
1QS7QS1{fwd91{fwd: � {fwd;
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [

MgbI��� � � 7.� {fwd8
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [

GK�
K_�

{fwd: � hfs� gj?
�� [

kny�ts�
��� � �� M� � � � ��

{fwd;� hfs� gj?
�� [
�� [

1RRH1Y-qsfrj9.�
1QRH1Y-qsfrj9.�
itjx� sty� j}nxy

GK� xnlsnknj x�ymfy�ymj �ij {nfynts�gj y| j j s�rfynsl�kj fyzwj x�nx�yt�gj �rnsnrn�j i�g~ �ymj �gj xy�kny�rj ymti3�

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �kj fyzwj �strnsfq�yt�| mnhm�ymj �kj fyzwj �fhyzfqx�| nqq�gj �rfyj i3

KF-qsfrj7.� nx�ymj �qfgj q�tk�ymj �kj fyzwj �fhyzfq�| mnhm�nx�rfyj i�yt�ymj �kj fyzwj �strnsfq�tw�| mnhm�nx�fxxthnfyj i�
yt�ymj �lj trj yw~ �ifyf3

kny�ts� nx�f�wj fq�szrgj w�wj uwj xj synsl�f�knyynsl��tsj �ktw�ij {nfyntsx�fqtsl�ymj �uwnrfw~ �inwj hynts�{j hytw3

K_� xnlsnknj x�ymfy�ymj �ij {nfynts�ktw�ymj �rfynsl�kj fyzwj x�rzxy�gj �| nymns�ymj �xuj hnknj i�kny��tsj �tw�
gfsi3�

L-qsfrj8.� nx�ymj �qfgj q�tk�ymj �lj trj yw~ �ifyf�yt�| mnhm�ymj �kj fyzwj �fhyzfqx�| nqq�gj �fxxthnfyj i3��Ymj �
strnsfqx�tk�ymj xj �kj fyzwj x�fwj �wj utxnyntsj i�ts�ymj �rtij q�lj trj yw~ �ns�ymj �sj | �fqnlsrj sy�yt�
gj �sj fwj xy�yt�ymj �fhyzfqx3

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �rfynsl�ij knsnynts3�

QRH1Y-qsfrj9.� xnlsnknj x�ymfy�qj fxy�rfyj wnfq�htsinynts�nx�fuuqnj i�yt�ymj �kny��tsj �tw�gfsi�ktw�ymj �rfynsl3��
uI��� � � 9.�nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�ytqj wfshj �ktw�ymj �xn�j �tk�ymj �fhyzfq�rfynsl�
�� � �� �� O

QS7QS� xnlsnknj x�ymfy�ymj �kj fyzwj x�| nqq�gj �rfyj i�qnsj �yt�qnsj �xt�ymfy�ymj �ij {nfynts�gj y| j j s�ymj �kj fyzwj x�
fqtsl�ymj �uwnrfw~ �inwj hynts�{j hytw�nx�xnlsnknhfsy3�

qtgfsi� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �qt| j w�kny�gfsi�ktw�ij {nfyntsx�fqtsl�ymj �uwnrfw~ �inwj hynts�
{j hytw3�

RRH1Y-qsfrj9.� xnlsnknj x�ymfy�rf} nrzr�rfyj wnfq�htsinynts�nx�fuuqnj i�yt�ymj �kny��tsj �tw�gfsi�ktw�ymj �rfynsl3��
uI��� � � 9.�nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�ytqj wfshj �ktw�ymj �xn�j �tk�ymj �fhyzfq�rfynsl�
�� � �� �� O
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UY7QS� xnlsnknj x�ymfy�ymj �kj fyzwj x�| nqq�gj �rfyj i�utnsy�yt�qnsj �xt�ymfy�ymj �ij {nfynts�gj y| j j s�ymj �
kj fyzwj x�ns�f�uqfsj �stwrfq�yt�ymj �uwnrfw~ �inwj hynts�{j hytw�nx�xnlsnknhfsy3�

UY7UQ� � �� ����� � �ymfy�ymj �kj fyzwj x�| nqq�gj �rfyj i�utnsy�yt�uqfsj �xt�ymfy�ymj �ij {nfynts�gj y| j j s�ymj �
kj fyzwj x�fqtsl�ymj �uwnrfw~ �inwj hynts�nx�xnlsnknhfsy3�

UY7UY� xnlsnknj x�ymfy�ymj �kj fyzwj x�| nqq�gj �rfyj i�utnsy�yt�utnsy�xt�ymfy�ymj �ij {nfynts�gj y| j j s�ymj �
kj fyzwj x�ns�fs~ �inwj hynts�nx�xnlsnknhfsy3

zugfsi� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �zuuj w�kny�gfsi�ktw�ij {nfyntsx�fqtsl�ymj �uwnrfw~ �inwj hynts3�

K tw�QS7QS �rfynsl1�ymj �inwj hynts�{j hytw�nx�yfpj s�yt�gj �ymj �kj fyzwj �strnsfq�{j hytw�hwtxxj i�| nym�ymj �kj fyzwj �fhyzfq�
{j hytw3�

Ymj �{fqzj �tk�kny�ts1�zugfsi�fsi�qtgfsi�ij knsj �mt| �hqtxj �yt�strnsfq�f�kj fyzwj �rzxy�gj �mj qi�izwnsl�f�QT H FYJ �ufwy�
fqnlsrj sy3��Nk�xj y�yt��j wt1�ymj �kj fyzwj �nx�yt�gj �mj qi�j } fhyq~ �fy�strnsfq3�

W j kj w�yt�hqfzxj xVOTOWOXOT1�VOTOWOXOV1�-K nlzwj �65�� �I fyzr�yfwlj yx�ts�f�hfw�ittw.�fsi�-K nlzwj �RS�� �QT H FYJ �fsi�
R FYI J K �ts�fzytrtyn{j �lqfxx.3�

Ymj �R FYI J K �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.125 MEAS

g� �� ����[ H fzxj x�ymj �I R J �yt�rj fxzwj �f�kj fyzwj 3

Nsuzy� K twrfyx?

hfs� gj? nfbtP� � � � RMg-qsfrj6.1s�

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

FWH�
HNWHQJ�
HTSJ�
dposbetfhnou
HUFWQS�
H^QSIW�
dzmsbetfhnou
JILJUY�
JQQNUX�
fmpohdzm
LHZW[J�
LXZWK�
QNSJ�
TGOJHY�
UFWUQS�
UQFSJ�
UTNSY� {fwd7�
WHYSLQ�
sfwtvsg
XUMJWJ�
tqisbetfhnou
X^RUQS�
YTWZX�
upssbetfhnou

{fwd7� hfs� gj?
�� [

MdpnqM� � � � T
itjx� sty� j}nxy

{fwd8� hfs� g� [
�� [
�� [
�� [
�� [
�� [

F]INW�
IRJ�
gfbuM� � � � U
UTQ�
XUM�
wfdM� M� M�

{fwd9� hfs� gj?
�� [
�� [

K-qsfrj7.�
KF-qsfrj7.�
L-qsfrj8.�

FWH� xnlsnknj x�ymfy�f�hnwhzqfw�fwh�nx�yt�gj �rj fxzwj i3

F]INW� xnlsnknj x�ymfy�uwtgj �htruj sxfynts�nx�yt�gj �fuuqnj i�fqtsl�ymj �sj fwj xy�f} nx�tk�ymj �hzwwj sy�
httwinsfyj �x~ xyj r3

HNWHQJ� xnlsnknj x�ymfy�f�hnwhqj �nx�yt�gj �rj fxzwj i3

HTRU� xnlsnknj x�ymfy�uwtgj �htruj sxfynts�nx�yt�gj �fuuqnj i�fx�xuj hnknj i�g~ �{fwd83�

HTSJ� xnlsnknj x�ymfy�f�htsj �nx�yt�gj �rj fxzwj i3

dposbetfhnou xnlsnknj x�ymfy�f�htsnhfq�wfinfq�xj lrj sy�nx�yt�gj �rj fxzwj i3

HUFWQS� xnlsnknj x�ymfy�f�hj syj wj i�ufwfqqj q�qnsj �nx�yt�gj �rj fxzwj i3
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H^QSIW� xnlsnknj x�ymfy�f�h~ qnsij w�nx�yt�gj �rj fxzwj i3

dzmsbetfhnou xnlsnknj x�ymfy�f�h~ qnsiwnhfq�wfinfq�xj lrj sy�nx�yt�gj �rj fxzwj i3�

IRJ� xnlsnknj x�ymfy�uwtgj �htruj sxfynts�nx�yt�gj �fuuqnj i�zxnsl�ymj �I R J Hx�x~ xyj r�fqltwnmr3

JILJUY� xnlsnknj x�ymfy�fs�j ilj �utnsy�kj fyzwj �nx�yt�gj �rj fxzwj i3�

JQQNUX� xnlsnknj x�ymfy�fs�j qqnuxj �nx�yt�gj �rj fxzwj i3

fmpohdzm xnlsnknj x�ymfy�fs�j qtslfyj i�h~ qnsij w�nx�yt�gj �rj fxzwj i3�

K-qsfrj6.� nx�ymj ��� � � ��tk�ymj �kj fyzwj �strnsfq�yt�gj �rj fxzwj i3

K-qsfrj7.�
KF-qsfrj7.�

nx�ymj �qfgj q�tk�f�kj fyzwj �| mnhm�| nqq�gj �zxj i�yt�ij knsj �ymj �uwtgj �htruj sxfynts�inwj hynts3��Ymj �
uwtgj �htruj sxfynts�inwj hynts�| nqq�gj �ij wn{j i�kwtr�ymj �kj fyzwj Hx�sj fwj xy�utnsy�yt�ymj �wf| �ifyf�
� �nsy3�

KJFY� xnlsnknj x�ymfy�uwtgj �htruj sxfynts�nx�yt�gj �fuuqnj i�ns�f�wfinfq�inwj hynts1�ns�wj qfynts�yt�ymj �
hj sywtni�tk�ymj �ktqqt| nsl�kj fyzwj 3

L-qsfrj8.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�lj trj yw~ �ifyf�| mnhm�| nqq�gj �zxj i�yt�ij knsj �ymj �uwtgj �
htruj sxfynts�inwj hynts3��Ymj �uwtgj �htruj sxfynts�inwj hynts�| nqq�gj �ij wn{j i�kwtr�ymj �
uwj {ntzxq~ �ij knsj i�lj trj yw~ �ifyfHx�sj fwj xy�utnsy�yt�ymj �wf| �ifyf�utnsy3

LHZW[J� xnlsnknj x�ymfy�f�lj sj wnh�hzw{j �nx�yt�gj �rj fxzwj i3�

LXZWK� xnlsnknj x�ymfy�f�lj sj wnh�xzwkfhj �nx�yt�gj �rj fxzwj i3�

n1o1p� nx�ymj �htruj sxfynts�inwj hynts�yt�gj �zxj i3��Ymj �inwj hynts�nx�utnsynsl�f| f~ �kwtr�rfyj wnfq3�

QNSJ� xnlsnknj x�ymfy�f�qnsj �nx�yt�gj �rj fxzwj i3

s� nx�f�utxnyn{j �nsyj lj w�{fqzj �-j } hj uy�ns�ymj �xuj hnfq�hfxj �tk�utnsy�rj fxzwj rj sy�| mj wj �s�rf~ �gj �
�j wt.�ymfy�wj uwj xj syx�ymj �szrgj w�tk�rj fxzwj rj syx�yt�gj �yfpj s�ns�ymj �rj fxzwj rj sy�tk�ymj �
kj fyzwj 3��Ny�nx�tsq~ �zxj i�| mj s�rfszfq�rtij �tw�fzytrfynh�rtij �fwj �ns�j kkj hy1�fsi�| mj s�
xhfssnsl�nx�sty�ns�j kkj hy3��\ mj s�xhfssnsl�mfx�gj j s�fhyn{fyj i1�ymj �xhfssnsl�ufwfrj yj wx�fsi�
enfHx�nsyj wsfq�fqltwnymrx�ij yj wrnsj �ymj �szrgj w�tk�rj fxzwj rj sy�utnsyx3

TGOJHY� xnlsnknj x�ymfy�fs�tgoj hy�nx�gj nsl�rj fxzwj i3

UFWUQS� xnlsnknj x�ymfy�f�kj fyzwj �tk�qnsj fw�xn�j �-xqty1�gqthp.�nx�yt�gj �rj fxzwj i3�

UQFSJ� xnlsnknj x�ymfy�f�uqfsj �nx�yt�gj �rj fxzwj i3

UTNSY� � �� ����� � �ymfy�f�utnsy�nx�yt�gj �rj fxzwj i3

UTQ� xnlsnknj x�ymfy�uwtgj �htruj sxfynts�nx�yt�gj �fuuqnj i�ns�f�wfinfq�inwj hynts1�ns�wj qfynts�yt�ymj �twnlns�
tk�ymj �hzwwj sy�httwinsfyj �x~ xyj r1�ns�ymj �hzwwj sy�| twpnsl�uqfsj 3�

WHYSLQ� xnlsnknj x�ymfy�f�wnlmy�wj hyfslzqfw�uwnxr�nx�yt�gj �rj fxzwj i3

sfwtvsg xnlsnknj x�ymfy�f�xzwkfhj N��Nwj {tqzynts�nx�yt�gj �rj fxzwj i3

XUM� xnlsnknj x�ymfy�uwtgj �htruj sxfynts�nx�yt�gj �fuuqnj i�ns�f�wfinfq�inwj hynts1�ns�wj qfynts�yt�ymj �twnlns�
tk�ymj �hzwwj sy�httwinsfyj �x~ xyj r3

XUMJWJ� xnlsnknj x�ymfy�f�xumj wj �nx�yt�gj �rj fxzwj i3

tqisbetfhnou xnlsnknj x�ymfy�f�xumj wnhfq�wfinfq�xj lrj sy�nx�yt�gj �rj fxzwj i3�

X^RUQS� xnlsnknj x�ymfy�f�kj fyzwj �tk�qnsj fw�xn�j �-xqty1�gqthp.�nx�yt�gj �rj fxzwj i3�

upssbetfhnou xnlsnknj x�ymfy�f�ytwtnifq�wfinfq�xj lrj sy�nx�yt�gj �rj fxzwj i3�

YTWZX� � �� �nknj x�ymfy�f�ytwzx�nx�yt�gj �rj fxzwj i3

[JH� xnlsnknj x�ymfy�uwtgj �htruj sxfynts�nx�yt�gj �fuuqnj i�fqtsl�ymj �ktqqt| nsl�{j hytw3�

Ns�ymj �hfxj �tk�rj fxzwnsl�f�utnsy?�| mj s�s�nx�61�ymj �utnsy�ij knsj i�g~ �K -qsfrj .�nx�rj fxzwj i3��\ mj s�s�nx�51�ymj �
hzwwj sy�xj sxtw�utxnynts�nx�wj htwij i�fx�ymj �utnsy�fsi�fxxnlsj i�yt�ymj �K I��� � � .�sfrj �ns�ymj �
HnfbtPqpjouMgI��� � � .15,�xyfyj rj sy3
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Ymj �I R J �| nqq�rj fxzwj �ymj �kj fyzwj �| nym�nyx�t| s�nsyj wsfq�fqltwnymr�| mj s�fzytrfynh�rtij �nx�fhyn{j 3��\ mj s�ymj �I R J �
qfhpx�ymnx�hfufgnqny~ 1�ny�| nqq�ij kfzqy�yt�ymj �sj } y�uwtlwfr�rtij �ij knsj i�g~ �ymj �R T I J �xyfyj rj sy3

\ mj s�uwtlwfrrj i�rtij �nx�fhyn{j 1�ymj �I R J �| nqq�ktqqt| �ymj �ln{j s�UFR J FX1�UYR J FX�fsi�L T YT �xyfyj rj syx�yt�
rj fxzwj �ymj �kj fyzwj 3

Nk�ymj �kj fyzwj �y~ uj �nx�sty�wj htlsn�j i�g~ �ymj �I R J 1�fsi�nk�f�rj fxzwj rj sy�xj vzj shj �nx�uwtlwfrrj i1�ymj �I R J �| nqq�
ktqqt| �ymj �rj fxzwj rj sy�xj vzj shj �fsi�tzyuzy�wf| �ifyf�ktw�ymj �rj fxzwj rj sy�wj xzqy3�

Ymj �rnsnrzr�szrgj w�tk�utnsyx�wj vznwj i�yt�rj fxzwj �j fhm�kj fyzwj �nx?�

bsdOOOOOOOOOOOOOOOOOOOOOOOO T

djsdmf OOOOOOOOOOOOOOOOOO T

dpofOOOOOOOOOOOOOOOOOOOOO W

dposbetfhnouOO W

dqbsmoMgmbu OOOOOOOO V

dqbsmoMspvoeOOOO V

dqbsmoMpqfoOOOOOOO T

dzmsbetfhnouOOO W

fehfquOOOO6�-j } fhyq~ .

fmmjqt OOOOOOOOOOOOOOOOOOO V

fmpohdzm OOOOOOOOOOOO Z

hdvswf OOOOOOOOOOOOOOOO S

htvsg OOOOOOOOOOOOOOOOOOO T

mjof OOOOOOOOOOOOOOOOOOOOOOO S

qbsqmoOOOOOOOOOOOOOOOOOO U

qmbofOOOOOOOOOOOOOOOOOOOO T

qpjou333333336�-j } fhyq~ .

sduohm OOOOOOOOOOOOOOOOO Z

sfwtvsgOOOOOOOOOOOOOOO W

tqifsf OOOOOOOOOOOOOOOOO U

tqisbetfhnouOOO U

tznqmo OOOOOOOOOOOOOOOOO W

upsvt OOOOOOOOOOOOOOOOOOO Z

upssbetfhnouOOO Z

F�rnsnrzr�szrgj w�tk�snsj �utnsyx�fwj �wj vznwj i�yt�rj fxzwj �f�wnlmy�wj hyfslzqfw�uwnxr1�W H YS L Q?�ymwj j �utnsyx�ktw�
ymj �knwxy�uqfsj �-uwnrfw~ .1�y| t�ktw�ymj �xj htsi�-xj htsifw~ .�fsi�tsj �utnsy�ktw�j fhm�uqfsj �ymj wj fkyj w3��W j kj w�yt�-K nlzwj �
cOY�� � H tsxywzhyj i�wj hyfslqj .3�
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6.126 MFGDEV

g� �� ����[ I j knsj x�f�rfszkfhyzwnsl�ij {nhj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? neI��� � � J^nghefwPH� � � � H

T zyuzy�K twrfyx?

hfs� gj? neI��� � � JB� ,yj}y,

\ mj wj ?�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �rfszkfhyzwnsl�ij {nhj 3�

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �rfszkfhyzwnsl�ij {nhj 3�

Ymj �R K L I J [ �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T Z YUZ Y�xyfyj rj sy1�xuj hnk~ nsl�f�
uwj {ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj �ij knsj i�rfszkfhyzwnsl�ij {nhj �qfgj q�sfrj 3

Note: This statement is associated with the CUTCOM and TOOLDF statements for applications to adjust the
manufacturing process based on inspection results.
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6.127 MODE

g� �� ����[ X j yx�ymj �rtij �ns�| mnhm�ymj �I R J �| nqq�j } j hzyj �ymj �uwtlwfr3

Nsuzy� K twrfyx?

hfs� gj? npefP� � � � R

T zyuzy�K twrfyx?

hfs� gj?
�� [
�� [

RTIJ� B� FZYT
RTIJ� B� UWTL
RTIJ� B� RFS

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

bvupM� � � � S
qsphMnbo
RFS�

{fwd7� hfs� gj?
�� [

qsphMnbo
RFS�

FZYT� xnlsnknj x�ymj �I R J �| nqq�j } j hzyj �L T YFWL �fsi�R J FX�xyfyj rj syx�nlstwnsl�ymj �ln{j s�
nsyj wrj infyj �rt{j x�fsi�rj fxzwj rj syx1�fsi�| nqq�zxj �nyx�t| s�fqltwnymrx�ns�ymj nw�uqfhj 3�

RFS� xnlsnknj x�ymj �I R J �| nqq�gj �iwn{j s�rfszfqq~ �ktw�ymj �rj fxzwj rj syx�fsi�rt{j x3�

UWTL� xnlsnknj x�ymj �I R J �| nqq�j } j hzyj �L T YFWL �fsi�R J FX�xyfyj rj syx�zxnsl�ymj �ln{j s�nsyj wrj infyj �
rt{j x�fsi�rj fxzwj rj syx3

Ymj �I R J �| nqq�j } j hzyj �ymj �L T YFWL �fsi�R J FX�xyfyj rj syx�ns�ymj �rtij �ln{j s�g~ �ymj �knwxy�rnstw�| twi3��\ mj s�ymj �
I R J �nx�zsfgqj �yt�j } j hzyj �ns�ymnx�rtij 1�ny�| nqq�ij kfzqy�yt�ymj �sj } y�rnstw�| twi3��\ mj s�ny�nx�zsfgqj �yt�j } j hzyj �ns�ymnx�
rtij 1�ny�| nqq�ij kfzqy�yt�ymj �qfxy�rnstw�| twi3��Ymj �ij hnxnts�yt�ij kfzqy�yt�ymj �sj } y�qj {j q�nx�rfij �g~ �ymj �I R J 3��Nk�ymj �
I R J �ij kfzqyx�yt�rfszfq�rtij 1�f�rj xxflj �| nqq�gj �tzyuzy�yt�ymj �tuj wfytw3�

Ymj �I R J �yj xyx�j fhm�R J FX�fsi�L T YFWL �xyfyj rj sy�nsij uj sij syq~ @�nk�R T I J 4FZYT 1UWT L1R FS �mfx�gj j s�
nxxzj i�ymj �I R J �hfs�uj wktwr�xtrj �R J FX�fsi�L T YFWL �xyfyj rj syx�ns�fzytrfynh�rtij 1�xtrj �ns�uwtlwfrrj i�
rtij 1�fsi�tymj wx�ns�rfszfq�rtij 3

Ymj �R T I J �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T Z YUZ Y�xyfyj rj sy1�xuj hnk~ nsl�f�
uwj {ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj �R T I J �xyfyj rj sy3�
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6.128 OBTAIN

g� �� ����[ Xj yx�f�{fwnfgqj �j vzfq�yt�fs~ �ufwfrj yj w�tk�f�ij knsnynts3�

Nsuzy� K twrfyx?

hfs� gj? � � � �� � � ^pcubjoP� � � � RM�

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

HH-qsfrj6.�
HN-qsfrj6.�
HW-qsfrj6.�
HX-qsfrj6.�
I-qsfrj6.�
IF-qsfrj6.�
IN-qsfrj6.�
INI-qsfrj6.�
IX-qsfrj6.�
I[-qsfrj6.�
K-qsfrj6.�
KF-qsfrj6.�
K-qsfrj6.`ub�
KF-qsfrj6.`ub�
KN-qsfrj6.�
KX-qsfrj6.�
L-qsfrj6.�
LXF-qsfrj6.�
ldI��� � � RJ
QN-qsfrj6.�
RF-qsfrj6.�
RI-qsfrj6.�
TU-qsfrj6.�
qI��� � � RJ
UH-qsfrj6.�
UQ-qsfrj6.�

�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

US-qsfrj6.�
UW-qsfrj6.�
UX-qsfrj6.�
U[-qsfrj6.�
V-qsfrj6.�
W-qsfrj6.�
WR-qsfrj6.�
WY-qsfrj6.�
X-qsfrj6.�
XF-qsfrj6.�
XL-qsfrj6.�
XLX-qsfrj6.�
tsbI��� � � RJ
XX-qsfrj6.�
X\-qsfrj6.�
X]-qsfrj6.�
Y-qsfrj6.�
YF-qsfrj6.�
YM-qsfrj6.�
YQ-qsfrj6.�
[-qsfrj6.�
[F-qsfrj6.�
[K-qsfrj6.�
[Q-qsfrj6.�
wxI��� � � RJ

� � � �� � � nx�ymj �sfrj �tk�f�uwj {ntzxq~ �ij hqfwj i�{fwnfgqj �yt�| mnhm�ymj �tgyfnsj i�{fqzj �nx�fxxnlsj i3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�wj uwj xj syx�ymj �twinsfq�{fqzj �tk�ymj �ufwfrj yj w�yt�gj �wj ywnj {j i�kwtr�
ymj �ij knsnynts�qnxy3��Ymj �knwxy�fwlzrj sy�fkyj w�ymj �,4,�nx�twinsfq�{fqzj �63�

u� nx�f�utxnyn{j �nsyj lj w�ymfy�wj uwj xj syx�ymj �xzgxhwnuy�szrgj w�nij synk~ nsl�f�xuj hnknh�nsin{nizfq�
utnsy�ifyf�kwtr�ymj �uwtlwfrrj i�UYR J FX�xyfyj rj syx1�| nymns�ymj �R J FX333J S I R J X�gqthp�
zxj i�yt�rj fxzwj � K I��� � � .�fx�ij xhwngj i�ns�hqfzxj �VOTOSOW3�

Ymj �y~ uj �tk�{fwnfgqj �rzxy�gj �htrufyngqj �| nym�ymj �y~ uj �tk�ufwfrj yj w3��K tw�ymj �hfxj x�| mj wj �ymj �ufwfrj yj w�nx�f�
rnstw�| twi�tw�f�I R X �fslqj �ymj s�f�{fwnfgqj �tk�y~ uj �H M FW �nx�wj vznwj i3��Ymj �{fqzj �| nqq�gj �ywzshfyj i�nk�ny�j } hj j ix�ymj �
szrgj w�tk�hmfwfhyj wx�ns�ymj � H M FW �{fwnfgqj �ij hqfwfynts3�

Note: This statement allows any parameter following the '/' delimiter from any DMIS statement having a label
to be obtained, and assigned to a variable name. Where tolerances apply, OBTAIN will retrieve the
tolerance statement(s) in the last EVAL and/or OUTPUT statements, for that label name of TA label
type.

For example:

fwbmPgb-qsfrj6.1Y-qsfrj6.�
� � � ^pcubjoPub-qsfrj6.18�
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6.129 OPEN

g� �� ����[ T uj sx�f�uwj {ntzxq~ �ij knsj i�x~ xyj r�ij {nhj �tw�knqj �fsi�j xyfgqnxmj x�ymj �htssj hynts,x�
nsuzy4tzyuzy�fyywngzyj x3

Nsuzy� K twrfyx?

hfs� gj? pqfoPejeI��� � � RJM� � � � R

T zyuzy�K twrfyx?

hfs� gj? pqfoPejeI��� � � RJM� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

ejsfduM� � � � 7�
gebubM� � � � T1TZYUZY� {fwd9�
HFI� {fwd: �
XSX� {fwd;�
UHX� {fwd;
KJFYZW� {fwd;
WYFG� {fwd;
enmMH� � � � � ��� ��HM� � � � Y

{fwd7� hfs� gj?
�� [

NSUZY� �
TZYUZY� {fwd9

� � � � T� hfs� gj?
�� [

[-qsfrj7.�
IRNX�

{fwd9� hfs� gj?
�� [
�� [

1FUUJSI�
1T[JW\W�
itjx� sty� j}nxy�

� � � � V� hfs� gj?
�� [
�� [
�� [

1XYJU� �
1NLJX�
MwfoepsMH� � � � H
itjx� sty� j}nxy

� � � � W� hfs� gj?
�� [
�� [
�� [
�� [

1XSX� {fwd<�
1UHX� {fwd<�
1KJFYZW� {fwd<�
1WYFG� {fwd<�
itjx� sty� j}nxy

{fwd<� hfs� gj[ {fwd;�

{fwd=� hfs� gj?
�� [

NSUZY� �
pvuqvuM� � � � Z

{fwd>� hfs� gj?
�� [

quebubMTS�
quebubMpgg

FUUJSI� xnlsnknj x�ymfy�fs~ �nsktwrfynts�| wnyyj s�yt�ymj �xuj hnknj i�tzyuzy�knqj �nx�yt�gj �fuuj sij i�yt�ymj �
j } nxynsl�ifyf�ns�ymj �knqj 3

HFI� xnlsnknj x�xytwflj �ymfy�H FI �ifyf�| nqq�gj �xf{j i�yt�fsi�wj hfqqj i�kwtr3�

INI-qsfrj6.� nx�ymj �ij {nhj �nij synknhfynts�qfgj q�fxxnlsj i�g~ �ymj �I J [ NH J �xyfyj rj sy�yt�f�x~ xyj r�ij {nhj �yt�gj �
�� � �� � O

INWJHY� xnlsnknj x�ymfy�ymj �xuj hnknj i�ij {nhj �nx�yt�gj �fhhj xxj i�tsq~ �g~ �ymj �W J FI �fsi�\ W NYJ �
� �� �� � � ��� O

IRNX� xnlsnknj x�ymfy�ymj �tzyuzy�| nqq�gj �ns�I R NX �ktwrfy3

IRQ� xnlsnknj x�ymfy�ifyf�| nqq�gj �ns�I R Q�ktwrfy�| nym�wj xuj hy�yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3�

KIFYF� xnlsnknj x�ymfy�f�xuj hnknj i�ktwrfy�ktw�ymj �ifyf�| nqq�gj �zxj i3�

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 305



KJFYZW� xnlsnknj x�xytwflj �ymfy�kj fyzwj �nsktwrfynts�| nqq�gj �xf{j i�yt�fsi�wj hfqqj i�kwtr3�

NLJX� xnlsnknj x�ymfy�ymj �H FI �ifyf�nx�ns�NL J X �ktwrfy3

NSUZY� xnlsnknj x�ymfy�ymj �xuj hnknj i�knqj �nx�yt�gj �tuj s�ktw�nsuzy�

TKK� xnlsnknj x�ymfy�ymj �nsin{nizfq�utnsy�ifyf�| nqq�sty�gj �tzyuzy3�

TS� xnlsnknj x�ymfy�ymj �nsin{nizfq�utnsy�ifyf�| nqq�gj �tzyuzy3�

TZYUZY� xnlsnknj x�ymfy�ymj �xuj hnknj i�knqj �nx�yt�gj �tuj s�ktw�tzyuzy

T[JW\W� xnlsnknj x�ymfy�fs~ �nsktwrfynts�| wnyyj s�yt�ymj �xuj hnknj i�tzyuzy�knqj �nx�yt�gj �| wnyyj s�t{j w�ymj �
j } nxynsl�ifyf�ns�ymj �knqj 3

UHX� xnlsnknj x�xytwflj �ymfy�ufwy�httwinsfyj �x~ xyj r�nsktwrfynts�| nqq�gj �xf{j i�yt�fsi�wj hfqqj i�kwtr3�

UYIFYF� xnlsnknj x�tzyuzy�tk�nsin{nizfq�utnsy�ifyf�-kwtr�ymj �UYR J FX�xyfyj rj syx�-nk�fs~ .�xuj hnknj i�ns�ymj �
kj fyzwj �rj fxzwj rj sy.3

WYFG� xnlsnknj x�xytwflj �ymfy�wtyfw~ �yfgqj �nsktwrfynts�| nqq�gj �xf{j i�yt�fsi�wj hfqqj i�kwtr3�

XSX� xnlsnknj x�xytwflj �ymfy�xj sxtw�nsktwrfynts�| nqq�gj �xf{j i�yt�fsi�wj hfqqj i�kwtr3

XYJU� xnlsnknj x�ymfy�ymj �H FI �ifyf�nx�ns�XYJ U �ktwrfy3

,yj}y,� nx�f�xj wnj x�tk�uwnsyfgqj �Z YK =�hmfwfhyj wx1�j shqtxj i�ns�futxywtumj x3��I j xhwnuynts�tk�ymj � H FI �
� � � �� � O

[-qsfrj7.� nx�ymj �qfgj q�fxxnlsj i�yt�{j sitw�xuj hnknh�tzyuzy�ktwrfy1�fx�xuj hnknj i�g~ �ymj �[ K T W R �xyfyj rj sy3

[JSITW� xnlsnknj x�ymfy�ymj �H FI �ifyf�nx�ns�{j sitw�xuj hnknh�ktwrfy3�

H� � � � � ��� ��,� nx�ymj �{j wxnts�szrgj w�tk�ymj �I R Q�xuj hnknhfynts1�j shqtxj i�| nym�futxywtumj x1�yt�gj �zxj i�yt�
xytwj �nsktwrfynts3

FUUJ S I �fsi�T [ J W \ W �tsq~ �fuuq~ �yt�xytwflj �ij {nhj x�ij knsj i�fx�XYT W �tw�NS H W �ns�ymj �I J [ NH J �xyfyj rj sy3�

W j finsl�kwtr�fs�tzyuzy�ij {nhj �tw�| wnynsl�yt�fs�nsuzy�ij {nhj �lj sj wfyj x�fs�j wwtw3���

Ymj wj �nx�st�nsyj wfhynts�gj y| j j s�I NXUQ^�ij {nhj x�fsi�I NI �ij {nhj x3�

\ mj s�f�ij {nhj �nx�tuj sj i�ktw�K I FYF�tzyuzy�zxnsl�ymj �I R NX�ufwfrj yj w1�tzyuzy�| nqq�lt�yt�ymfy�ij {nhj �ns�I R NX�
ktwrfy3��\ mj s�f�ij {nhj �nx�tuj sj i�ktw�K I FYF�tzyuzy�zxnsl�ymj �[ -qsfrj .�ufwfrj yj w1�tzyuzy�| nqq�lt�yt�ymfy�ij {nhj �ns�
{j sitw�ktwrfy3��

Nk�f�ij {nhj �nx�tuj sj i�ktw�K I FYF�tzyuzy�ns�f�hfwwnflj �xuj hnknh�xj hynts1�tzyuzy�ktw�tsq~ �ymfy�hfwwnflj �| nqq�gj �tzyuzy�yt�
ymj �ij {nhj 3��Nk�ymj �ij {nhj �nx�tuj sj i�ktw�K I FYF�tzyuzy�ns�f�hfwwnflj �htrrts�xj hynts1�fqq�tzyuzy�| nqq�lt�yt�ymfy�
ij {nhj 3��F�ij {nhj �tuj sj i�ktw�K I FYF�tzyuzy�| nymns�f�hfwwnflj �xuj hnknh�xj hynts1�rzxy�mf{j �gj j s�ij knsj i�ns�f�
hfwwnflj �xuj hnknh�xj hynts�ktw�ymfy�xfrj �hfwwnflj 3��F�ij {nhj �tuj sj i�ktw�K I FYF�tzyuzy�ns�f�hfwwnflj �htrrts�xj hynts�
rzxy�mf{j �gj j s�ij knsj i�ns�f�hfwwnflj �htrrts�xj hynts3��K tw�ymj �xj vzj shj �tk�tzyuzy1�wj kj w�yt�hqfzxj �VOUOVOX3�

Ymj �T UJ S �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.130 OPERID

g� �� ����[ I j knsj x�ymj �nij synknhfynts�tk�ymj �tuj wfytw�wzssnsl�ymj �I R J 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? pqI��� � � J^pqfsjePH� � � � H

T zyuzy�K twrfyx?

hfs� gj? pqI��� � � JB� ,yj}y,

\ mj wj ?�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �tuj wfytw�nij synknhfynts3�

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �tuj wfytw3�

Ymj �T U J W NI �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T ZYUZ Y�xyfyj rj sy1�xuj hnk~ nsl�f�
uwj {ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj �ij knsj i�tuj wfytw�nij synknhfynts�qfgj q�sfrj 3�
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6.131 OUTPUT

g� �� ����[ H fzxj x�j {fqzfynts�fsi�tzyuzy�tk�fhyzfqx�tw�strnsfqx1�tw�f�uwj {ntzxq~ �ij knsj i�wj utwy3�

Nsuzy� K twrfyx?

hfs� gj? pvuqvuP� � � � R

T zyuzy�K twrfyx?

hfs� gj? pvuqvuP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

gbI��� � � 6.� {fwd7� {fwd8
gbI��� � � SJM� � � � UMubI��� � � 8.� {fwd8
� � � � VMgbI��� � � UJMubI��� � � 8.� {fwd8
K-qsfrj: .� {fwd;� {fwd8�
gI��� � � WJMgI��� � � XJMuI��� � � =.� {fwd8
ldI��� � � ZJ
ldbI��� � � ZJ
sI��� � � RQ.�
tI��� � � RR.�
tbI��� � � RS.� {fwd<�
tfI��� � � RT.�
tuI��� � � RU.�
tuI��� � � RUJMtfI��� � � RTJMuI��� � � RV.�
tuI��� � � RUJMtfI��� � � RTJMubI��� � � RW.�
uI��� � � RV.�
ubI��� � � RW.�

{fwd7� hfs� gj?
�� [

MubIqsfrj6;.� {fwd7
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [

MsI��� � � RQ.�
itjx� sty� j}nxy

� � � � U� hfs� gj?
�� [
�� [

K-qsfrj<.�
KF-qsfrj9.�
IFY-}.�

� � � � V� hfs� gj?
�� [

K-qsfrj;.�
IFY-}.�

� � � � W� hfs� gj?
�� [

1Y-qsfrj6<.� {fwd;�
itjx� sty� j}nxy�

� � � � X� hfs� gj?
�� [
�� [

{fwd=� {fwd>�
Mdvsfou
itjx� sty� j}nxy

� � � � Y� hfs� gj?
�� [
�� [

MH� � � � H
M� � � �� �
itjx� sty� j}nxy

� � � � Z� hfs� gj?
�� [

MtxI��� � � RY.1,fslqjsfrj,1fsl� {fwd65� {fwd>�
itjx� sty� j}nxy�

� � � � RQ� hfs� gj?
�� [

1,fslqjsfrj,1fsl� {fwd65�
itjx� sty� j}nxy�

fsl� nx�ymj �fslqj �tk�ymj �| wnxy�f} nx�nij synknj i�g~ �,fslqj sfrj ,3�

H� �� �� �� � � H nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�nij synk~ nsl�ymj �| wnxy�fslqj �ktw�| mnhm�f�wtyfynts�
fslqj �fuuqnj x3

HZWJSY� xnlsnknj x�ymfy�ymj �hzwwj sy�xj qj hyj i�xj sxtw�hfqngwfynts�nsktwrfynts�nx�yt�gj �tzyuzy3
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IFY-}.� wj uwj xj syx�ymj �ifyzr�fxxthnfyj i�| nym�f�rj fxzwj i�kj fyzwj �ns�f�wj qfyntsxmnu�ytqj wfshj 1�ktw�
j } fruqj 1�YT Q4FSL QG�tw�YT Q4I NXYG3

,ijxh,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�| mnhm�nx�ymj �ynu�ij xhwnuynts�fx�ij knsj i�ns�ymj �
X J S XT W4R QYUW G�xyfyj rj sy3

K-qsfrj: .� nx�ymj �qfgj q�tk�ymj �kj fyzwj �strnsfq�ktw�| mnhm�tzyuzy�ifyf�| nqq�gj �tzyuzy3��Nk�utnsy�gzkkj wnsl� | fx�
j sfgqj i1�| nym�f�UYGZ K K 4T S �xyfyj rj sy�| mj s�ymnx�kj fyzwj �| fx�rj fxzwj i1�ymj s�tuyntsfqq~ �ymj �
gI��� � � .̀s1rb�ktwrfy�rf~ �gj �zxj i�yt�hfzxj �ymj �tzyuzy�tk�UYI FYF�xyfyj rj syx�ktw�nsin{nizfq�
strnsfq�utnsy�ifyf3��Nk�ymj �K -qsfrj .̀s1rb�ktwrfy�nx�zxj i�ymj s�st�ytqj wfshj �tzyuzy�| nqq�thhzw3��
W j kj w�yt�hqfzxj �VOTOSOW�fsi�ymj �K J FY�ij knsnyntsx�ns�xj hynts�W3�

K-qsfrj;.� nx�ymj �qfgj q�tk�ymj �knwxy�kj fyzwj �strnsfq�yt�gj �fxxthnfyj i�| nym�f�wj qfyntsxmnu�ytqj wfshj 1�ktw�
j } fruqj 1�YT Q4FSL QG�tw�YT Q4I NXYG3��\ mj s�zxj i�ns�ymj �T Z YUZ Y4K -qsfrj : .1�K F-qsfrj 7.1�
ubIqsfrj 6;.�ktwr1�K I��� � � : .�wj uwj xj syx�ymj �kj fyzwj �strnsfq�fxxthnfyj i�| nym�f�rj fxzwj i�
kj fyzwj �K F-qsfrj 7.�ns�f�wj qfyntsxmnu�ytqj wfshj 1�ktw�j } fruqj 1�YT Q4FSL QG�tw�YT Q4I NXYG3�

K-qsfrj<.� nx�ymj �qfgj q�tk�ymj �xj htsi�kj fyzwj �strnsfq�yt�gj �fxxthnfyj i�| nym�f�wj qfyntsxmnu�ytqj wfshj 1�ktw�
j } fruqj 1�YT Q4FS L QG�tw�YT Q4I NXYG3��\ mj s�zxj i�ns�ymj �T Z YUZ Y4K F-qsfrj 6.1�K -qsfrj ;.1�
ubIqsfrj 6;.�ktwr1�K -qsfrj ;.�wj uwj xj syx�ymj �kj fyzwj �strnsfq�fxxthnfyj i�| nym�f�rj fxzwj i�
kj fyzwj �K F-qsfrj 6.�ns�f�wj qfyntsxmnu�ytqj wfshj 1�ktw�j } fruqj 1�YT Q4FSL QG�tw�YT Q4I NXYG3�

KF-qsfrj6.� nx�ymj �qfgj q�tk�ymj �rj fxzwj i�kj fyzwj �ktw�| mnhm�tzyuzy�ifyf�| nqq�gj �tzyuzy3��Nk��utnsy�gzkkj wnsl�
| fx�j sfgqj i1�| nym�f�UYGZ K K 4T S �xyfyj rj sy1�| mj s�ymnx�kj fyzwj �| fx�rj fxzwj i1�ymj s�
tuyntsfqq~ �ymj �K FI��� � � .̀s1rb�ktwrfy�rf~ �gj �zxj i�yt�hfzxj �ymj �tzyuzy�tk�UYI FYF�
xyfyj rj syx�ktw�nsin{nizfq�rj fxzwj i�utnsy�ifyf3��Nk�ymj �K FI��� � � .̀s1rb�ktwrfy�nx�zxj i�ymj s�st�
ytqj wfshj �j {fqzfynts�tw�ytqj wfshj �tzyuzy�| nqq�thhzw3��W j kj w�yt�hqfzxj �: 38373;�fsi�ymj �K J FY4333��
xyfyj rj sy�ij knsnyntsx�ns�xj hynts�W3�

KF-qsfrj7.� nx�ymj �qfgj q�tk�ymj �knwxy�rj fxzwj i�kj fyzwj �yt�gj �fxxthnfyj i�| nym�f�wj qfyntsxmnu�ytqj wfshj 1�ktw�
j } fruqj �YT Q4FSL QG�tw�YT Q4I NXYG3��\ mj s�zxj i�ns�ymj �T Z YUZY4K F-qsfrj 6.1�K -qsfrj ;.1�
ubIqsfrj 6;.�ktwr1�K FI��� � � 6.�wj uwj xj syx�ymj �rj fxzwj i�kj fyzwj �fxxthnfyj i�| nym�f�kj fyzwj �
strnsfq�K -qsfrj ;.�ns�f�wj qfyntsxmnu�ytqj wfshj 1�ktw�j } fruqj 1�YT Q4FSL QG�tw�YT Q4I NXYG3��
\ mj s�zxj i�ns�ymj �T Z YUZ Y4K FI��� � � 6.1�I FY-} .1�YFIqsfrj 6;.�ktwr1�K FI��� � � 6.�wj uwj xj syx�
ymj �kj fyzwj �strnsfq�fxxthnfyj i�| nym�f�ifyzr�I FY-} .�ns�f�wj qfyntsxmnu�ytqj wfshj 1�ktw�j } fruqj 1�
YT Q4FSL QG�tw�YT Q4I NXYG3

KF-qsfrj9.� nx�ymj �qfgj q�tk�ymj �xj htsi�rj fxzwj i�kj fyzwj �yt�gj �fxxthnfyj i�| nym�f�wj qfyntsxmnu�ytqj wfshj 1�ktw�
j } fruqj 1�YT Q4FSL QG�tw�YT Q4I NXYG3��\ mj s�zxj i�ns�ymj �T Z YUZ Y4K -qsfrj : .1�K F-qsfrj 7.1�
ubIqsfrj 6;.�ktwr1�K F-qsfrj 7.�wj uwj xj syx�ymj �rj fxzwj i�kj fyzwj �fxxthnfyj i�| nym�f�kj fyzwj �
strnsfq�K -qsfrj : .�ns�f�wj qfyntsxmnu�ytqj wfshj 1�ktw�j } fruqj 1�YT Q4FSL QG�tw�YT Q4I NXYG3��
\ mj s�zxj i�ns�ymj �T Z YUZ Y4I FY-} .1�K F-qsfrj 7.1�YFIqsfrj 6;.�ktwr1�K FI��� � � 7.�wj uwj xj syx�
ymj �kj fyzwj �strnsfq�fxxthnfyj i�| nym�f�ifyzr�I FY-} .�ns�f�wj qfyntsxmnu�ytqj wfshj 1�ktw�j } fruqj 1�
YT Q4FSL QG�tw�YT Q4I NXYG3

ldI��� � � ZJ
ldbI��� � � ZJ

nx�ymj �qfgj q�tk�ymj �pj ~ �hmfwfhyj wnxynh�qfgj q�ij knsj i�ns�ymj �P J ^H M FW �xyfyj rj sy�ymfy�mfx�
fxxthnfyj i�kj fyzwj -x.�fsi�ytqj wfshj -x.1�fsi�rf~ �fqxt�mf{j �f�pj ~ �hmfwfhyj wnxynh�ij xnlsfynts�tk�
H W NYNH FQ1�R FO T W1�tw�R NS T W3

sI��� � � RQ.� nx�ymj �qfgj q�tk�ymj �wj utwy�qfgj q�nij synk~ nsl�fiinyntsfq�wj utwy�nsktwrfynts�wj vznwj i1�fx�ij knsj i�ns�
ymj �W J UT W Y�xyfyj rj sy3

tI��� � � RR.� nx�ymj �qfgj q�tk�ymj �xj sxtw�strnsfq�yt�tzyuzy3��W j kj w�yt�ymj �XS XI J K �xyfyj rj sy3

tbI��� � � RS.� nx�ymj �qfgj q�tk�ymj �xj sxtw�fhyzfq�yt�tzyuzy3��W j kj w�yt�ymj �XS XI J K �xyfyj rj sy3�

tfI��� � � RT.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �htsxywzhyj i�lfzlj 3

tuI��� � � RU.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �htsxywzhyj i�ufwy3�

X\-qsfrj6=.� nx��� � � ��tk�ymj �| wnxy�ktw�| mnhm�wtyfynts�fslqj x�fuuq~ 3

uI��� � � RV.� nx�ymj �qfgj q�tk�f�strnsfq�ytqj wfshj 3

Y-qsfrj6<.� nx�ymj �qfgj q�tk�ymj �strnsfq�ytqj wfshj �fxxthnfyj i�| nym�ymj �kj fyzwj �strnsfq1�K -qsfrj .3�

Y-qsfrj=.� nx�ymj �qfgj q�tk�ymj �strnsfq�wj qfyntsxmnu�ytqj wfshj 1�ktw� j } fruqj 1�YT Q4FSL QG�tw�YT Q4I NXYG1�
fxxthnfyj i�| nym�ymj �kj fyzwj �strnsfqx3
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ubI��� � � RW.� nx�ymj �qfgj q�tk�ymj �fhyzfq�ytqj wfshj 3

YF-qsfrj8.� nx�ymj �qfgj q�tk�ymj �fhyzfq�wj qfyntsxmnu�ytqj wfshj 1�ktw�j } fruqj 1�YT Q4FSL QG�tw�YT Q4I NXYG1�
� � � �hnfyj i�| nym�ymj �rj fxzwj i�kj fyzwj x3

ynuszr� nx�f�utxnyn{j �nsyj lj w�ymfy�wj uwj xj syx�ymj �ynu�szrgj w�fx�ij knsj i�ns�ymj �X J S XT W4R QYUWG�
� �� �� � � ��O

Ytqj wfshj x�fwj �lj sj wnh1�ns�ymfy�ymj ~ �mf{j �st�utnsyj wx�yt�kj fyzwj x3��Fxxthnfynts�gj y| j j s�kj fyzwj x�fsi�ytqj wfshj x�nx�
� wt{nij i�ktw�| nym�ymj � P J ^H M FW1�T Z YUZ Y�fsi�J [ FQ�xyfyj rj syx3��T sj �tw�xj {j wfq�ytqj wfshj x�hfs�gj �fxxthnfyj i�
| nym�f�kj fyzwj 3��Y| t�kj fyzwj x�fwj �wj vznwj i�yt�gj �fxxthnfyj i�| nym�ymj �fslqj �gj y| j j s1�YT Q4FSL QG1�fsi�ymj �
inxyfshj �gj y| j j s1�YT Q4I NXYG1�ytqj wfshj x3

\ mj s�f�P H -qsfrj .�nx�xuj hnknj i1�ymj � j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy�wj xzqyx�ns�ymj �pj ~ �hmfwfhyj wnxynh�fsi�ymj �
kj fyzwj �strnsfq-x.�fsi�ytqj wfshj �strnsfqx-x.�xuj hnknj i�ns�ymj � P J ^H M FW �xyfyj rj sy�gj nsl�ufxxj i�yt�ymj �tzyuzy�
knqj 3� \ mj s�f�P H F-qsfrj .�nx�xuj hnknj i1�ymj �j } j hzynts�tk�ymj �T Z YUZY�xyfyj rj sy�wj xzqyx�ns�j {fqzfynsl�ymj ��
kj fyzwj -x.�fsi�ytqj wfshj -x.�xuj hnknj i�ns�ymj �P J ^ H M FW �xyfyj rj sy�fsi�ymj �ufxxnsl�tk�ymj �pj ~ �hmfwfhyj wnxynh�fsi�ymj �
kj fyzwj �fhyzfq-x.�fsi�ytqj wfshj �fhyzfq�-x.�xuj hnknj i�ns�ymj �P J ^H M FW �xyfyj rj sy�yt�ymj �tzyuzy�knqj 3

Gj hfzxj �xj {j wfq�kj fyzwj x�fwj �wj vznwj i�yt�gj �fxxthnfyj i�| nym�ymj �htrutxnyj �YT Q4H T R UT X1�ytqj wfshj �ktw�ufyyj ws�
utxnyntsnsl1�ymj �kj fyzwj x�ns�ymj �ufyyj ws�ij knsnynts�rzxy�fqq�gj �uwj {ntzxq~ �rj fxzwj i�gj ktwj �j } j hzynsl�ymj �T Z YUZY�
xyfyj rj sy�| nym�ymj �K J FY4UFYJ W S1�K FI��� � � .1�fsi�ymj �YT Q4H T R UT X1�YF-qsfrj .3�

Fiinyntsfq�wj utwy�nsktwrfynts�hfs�gj �wj vzj xyj i�g~ �xuj hnk~ nsl�ymj �fuuwtuwnfyj �W I��� � � RQ.3�

Ymj �I R J �| nqq�tzyuzy�wj xzqyx�ns�ymj �twij w�ns�| mnhm�ymj �T Z YUZ Y�xyfyj rj syx�fuuj fw�ns�ymj �I R NX�uwtlwfr3�

Ymj �T Z YUZ Y�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i�fsi�uwj hj ij x�fqq�tymj w�xyfyj rj syx�lj sj wfyj i�
g~ �ymj �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3��K zwymj wrtwj 1�ymj �xyfyj rj syx�lj sj wfyj i�g~ �ymj �T Z YUZ Y�xyfyj rj sy�
fuuj fw�ns�ymj �tzyuzy�knqj �ns�ymj �xfrj �twij w�ns�| mnhm�ymj ~ �fwj �wj vzj xyj i�ns�ymj �T Z YUZ Y�xyfyj rj sy3
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6.132 PAMEAS

g� �� ����[ H fzxj x�ufym�inwj hyj i�xhfssnsl�rj fxzwj rj sy�yt�gj �uj wktwrj i3�

Nsuzy� K twrfyx?

hfs� gj? qbnfbtP� � � � 6�

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

� � � � R� hfs� gj?�
�� [

{fwd7�
{fwd8�

� � � � S� hfs� gj?�
�� [

{fwd651� {fwd9� {fwd: � {fwd;� {fwd<� {fwd=�
{fwd651� {fwd9� {fwd: � {fwd;� {fwd<� {fwd=1� {fwd7�

� � � � T� hfs� gj?�
�� [

{fwd9� {fwd: � {fwd;� {fwd<� {fwd=�
{fwd9� {fwd: � {fwd;� {fwd<� {fwd=1� {fwd8�

� � � � U� hfs� gj? U-qsfrj.�

� � � � V� hfs� gj?
�� [

1n1o1p�
itjx� sty� j}nxy

� � � � W� hfs� gj?
�� [
�� [

MtfmgdfoufsM� � M� � M� �
MXJQKHJSYJW1nx1ox1px� {fwd>�
itjx� sty� j}nxy

� � � � X� hfs� gj?
�� [
�� [
�� [

MsfnpwfMdpvouM�� � � � RMsgduy7�
MsfnpwfMejtuM� � � � RMinxy7�
MsfnpwfMbmm
itjx� sty� j}nxy

� � � � Y� hfs� gj?
�� [

MspubszMsY-qsfrj7.�
itjx� sty� j}nxy

� � � � Z� hfs� gj?
�� [

MgpsdfMktwhj6�
MefgmfdujpoM� � � �� � � � ��6�

� � � � RQ� hfs� gj?�
tw?�
tw?�
tw?�
tw?�
tw?�
tw?�
�� [

ejtubodfM� � � � TMtdowfmM� � � � RRMqjudiM� � � � � 6�
ejtubodfM� � � � TMtdowfmM� � � � RR
ejtubodfM� � � � TMqjudiM� � � � � 6�
tdowfmM� � � � RRMqjudiM� � � � m6�
ejtubodfM� � � � T
tdowfmM� � � � RR
qjudiM� � � � � 6�
STIFYF�

� � � � RR� hfs� gj?�
tw?�
tw?�
�� [

RUR1s�
RRUX1s�
NUR1s�
NUX1s�

FQQ� �sinhfyj x�ymfy�fqq�ifyf�nx�yt�gj �wj rt{j i�kwtr�ymj �xhfs3

HTZSY� nsinhfyj x�ymfy�utnsy�wj rt{fq�nx�gfxj i�ts�szrgj wx3�

efgmfdujpo � nlsnknj x�ymfy�ymj �uwtgj x�ij kqj hynts�nx�yt�gj �zxj i3�

� � � �� � � � ��6� �x�ymj �uwtgj Hx�ij kqj hynts3�

INXY� nsinhfyj x�ymfy�utnsy�wj rt{fq�nx�gfxj i�ts�inxyfshj 3�

inxy6� nx�ymj �inxyfshj �kwtr�ymj �knwxy�xhfs�utnsy�ns�| mnhm�utnsyx�| nqq�gj �wj rt{j i1�ymnx�{fqzj �rf~ �gj �
� � ��3�
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inxy7� �x�ymj �inxyfshj �kwtr�ymj �qfxy�xhfs�utnsy�ns�| mnhm�utnsyx�| nqq�gj �wj rt{j i1�ymnx�{fqzj �rf~ �gj �
� � ��3�

inxy8� nx�ymj �xfruqnsl�inxyfshj �ktw�ymj �xhfs�xj lrj sy�fx�xuj hnknj i�g~ �ymj �Z S NYX�xyfyj rj sy3�

ejtubodf xnlsnknj x�ymfy�ymj �ktqqt| nsl�ufwfrj yj w�wj uwj xj syx�ymj �xfruqnsl�inxyfshj �yt�gj �zxj i�ktw�ymj �
xhfs�xj lrj sy3

KTWHJ� � nlsnknj x�ymfy�ymj �uwtgnsl�ktwhj �nx�zxj i3�

ktwhj6� �x�ymj �uwtgnsl�ktwhj �ns�S j | ytsx3�

n1o1p� nx�ymj �inwj hynts�{j hytw�yt�zxj �ktw�fuuwtfhmnsl�ymj �xyfwynsl�utnsy�tk�ymj �ufym3�

NUR� xnlsnknj x�ymfy�ymj �{fqzj �tk�,s,�nx�nshmj x�uj w�rnszyj 3

NUX� xnlsnknj x�ymfy�ymj �{fqzj �tk�,s,�nx�nshmj x�uj w�xj htsi3�

� � M� � M� � nx�ymj �{j hytw�zxj i�yt�ij knsj �ymj �uwtgnsl�ktwhj 3��Ymnx�{j hytw�utnsyx�f| f~ �kwtr�ymj �xzwkfhj 3

RRUX� xnlsnknj x�ymfy�ymj �{fqzj �tk�,s,�nx�rnqqnrj yj wx�uj w�xj htsi3

RUR� xnlsnknj x�ymfy�ymj �{fqzj �tk�,s,�nx�rj yj wx�uj w�rnszyj 3

s� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �{j qthny~ �{fqzj 3�

sgduy6� nx�f�sts�sj lfyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�utnsyx�yt�gj �wj rt{j i�fy�ymj �gj lnssnsl�
tk�ymj �xhfs�ufym1�ymnx�{fqzj �rf~ �gj ��j wt3�

sgduy7� nx�f�sts�sj lfyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�utnsyx�yt�gj �wj rt{j i�fy�ymj �j si�tk�ymj �
xhfs�ufym1�ymnx�{fqzj �rf~ �gj ��j wt3�

STIFYF� xnlsnknj x�st�ifyf�| nqq�gj �wj yzwsj i�kwtr�ymj �ktqqt| nsl�xj lrj sy3�

U-qsfrj.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xhfs�ufym3

UNYHM� xnlsnknj x�ymfy�ymj �ktqqt| nsl�ufwfrj yj w�wj uwj xj syx�ymj �inxyfshj �fqtsl�ymj �hj syj w�qnsj �gj y| j j s�
y| t�xzhhj xxn{j �hwtxxt{j wx�tk�ymj �hj syj w�qnsj �tk�ymj �xhfs�xj lrj sy3�

unyhm6� nx�ymj �inxyfshj �fqtsl�ymj �hj syj w�qnsj �gj y| j j s�y| t�xzhhj xxn{j �hwtxxt{j wx�tk�ymj �hj syj w�qnsj �tk�
ymj �xhfs�xj lrj sy1�fx�xuj hnknj i�g~ �ymj �Z S NYX�xyfyj rj sy3�

WJRT[J� � nlsnknj x�ymfy�utnsyx�fwj �yt�gj �wj rt{j i����� �ymj �xhfs3�

WTYFW^� xnlsnknj x�ymfy�wtyfw~ �yfgqj �rtynts�| nqq�thhzw�izwnsl�rj fxzwj rj sy�| nym�ytyfq�zuifynsl�tk�ymj �
hzwwj sy�ufwy�httwinsfyj �x~ xyj r3��Ymj �ufym�ij knsnynts�| nqq�ij knsj �ymj �wtyfyntsfq�ufwfrj yj wx�tk�
ymj �wtyfw~ �yfgqj �ktw�inwj hynts�tk�wtyfynts�fsi�frtzsy�tk�wtyfynts3�

WY-qsfrj7.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�wtyfw~ �yfgqj �ymfy�nx�yt�gj �zxj i3�

XHS[JQ� xnlsnknj x�ymfy�ymj �ktqqt| nsl�ufwfrj yj wx�| nqq�ij knsj �ymj �xuj j i�yt�gj �zxj i�ktw�ymj �ktqqt| nsl�xhfs�
� � � � � ��O

tfmgdfoufs xnlsnknj x�ymfy�xhfssnsl�| nqq�gj �uj wktwrj i�ns�f�| f~ �ymfy�ymj �xj sxtw�htsyfhyx�ymj �ufwy�ns�fy�qj fxy�
y| t�utnsyx�ns�f�lwtt{j 3�

Ns�f�hfxj �| mj wj �ymj �UFR J FX�xyfyj rj sy�fsi�ymj �ij knsj i�ufym�ymfy�nx�wj kj wj shj i�fwj �ns�htskqnhy1�ymnx�wj xzqyx�ns�fs�
j wwtw�htsinynts3

\ mj wj �ymj �UFR J FX�xyfyj rj sy�htsyfnsx�rtwj �ymfs�tsj �U-qsfrj .1�ymj �xhfs�xj lrj syx�fwj �htsynlztzx1�| nym�f�
xnslqj �fuuwtfhm�rt{j �fy�ymj �xyfwy�fsi�f�xnslqj �wj ywfhy�rt{j �fy�ymj �j si�tk�ymj �UFR J FX�zxnsl�ymj �hzwwj sy�
XS XJ Y4FUUW H M �fsi�W J YW H Y�{fqzj x3

\ mj wj �f�rj fxzwj rj sy�gqthp�htsyfnsx�rzqynuqj �UFR J FX�xyfyj rj syx1�ymj �hzwwj sy�XSXJ Y4FUUW H M �fsi�W J YW H Y�
{fqzj x�fwj �yt�gj �fuuqnj i�fy�ymj �gj lnssnsl�fsi�j si�tk�j fhm�UFR J FX�xyfyj rj sy3

\ mj s�f�X H S [ J Q�tw�I NXYFS H J �ufwfrj yj w�nx�xuj hnknj i�ktw�f�xhfs�xj lrj sy1�ymj �{fqzj �wj uqfhj x�ymj �hzwwj sy�{fqzj �
xj y�g~ �f� K J I WFY4XH S [ J Q�tw�X H S XJ Y4I NXY�xyfyj rj sy�wj xuj hyn{j q~ 3�
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6.133 PARTID

g� �� ����[ I j knsj x�ymj �nij synknhfynts�tk�ymj �ufwy�yt�gj �nsxuj hyj i1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? qoI��� � � J^qbsujePH� � � � H

T zyuzy�K twrfyx?

hfs� gj? qoI��� � � JB� ,yj}y,

\ mj wj ?�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ufwy�nij synknhfynts3�

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �ufwy3

Ymj �UFWYNI �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T ZYUZ Y�xyfyj rj sy1�xuj hnk~ nsl�f�
uwj {ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj �ij knsj i�ufwy�nij synknhfynts�qfgj q�sfrj 3�

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 313

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



6.134 PARTRV

g� �� ����[ I j knsj x�ymj �nij synknhfynts�tk�ymj �ufwy,x�wj {nxnts�qj {j q1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? qsI��� � � J^qbsuswPH� � � � H

T zyuzy�K twrfyx?

hfs� gj? qsI��� � � JB� ,yj}y,

\ mj wj ?�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ufwyx�wj {nxnts�qj {j q3

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �ufwy,x�wj {nxnts�qj {j q3�

Ymj �UFWYW [ �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T ZYUZ Y�xyfyj rj sy1�xuj hnk~ nsl�f�
uwj {ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj �ij knsj i�ufwy�wj {nxnts�qj {j q�qfgj q�sfrj 3�
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6.135 PARTSN

g� �� ����[ I j knsj x�ymj �nij synknhfynts�tk�ymj �ufwy�xj wnfq�szrgj w1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? qtI��� � � J^qbsutoPH� � � � H

p� �� � �� K twrfyx?

hfs� gj? qtI��� � � JB� ,yj}y,

\ mj wj ?�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ufwy�xj wnfq�szrgj w3�

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �ufwy�xj wnfq�szrgj w3�

Ymj �UFW YXS �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T Z YUZY�xyfyj rj sy1�xuj hnk~ nsl�f�
uwj {ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj �ij knsj i�ufwy�xj wnfq�szrgj w�qfgj q�sfrj 3�
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6.136 PATH

g� �� ����[ I j knsj x�f�ufym�ymfy�| nqq�inwj hy�xhfssnsl�rj fxzwj rj sy1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? qI��� � � J^qbuiP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [

UTNSY1{fwd71nu1ou1pu�
bsd1{fwd71nf1of1pf1wfi1fsl61fsl7� {fwd8
volopxoM� � M� � M� � M� � M� � M� � M� � M� j1�j� {fwd9�
mjofMcoeM� � � � V1[JH1nq1oq1pq�
dvswfM� � � � W
ifmjdbmM� � � � S1nf}1of}1pf}1mjqdwfi1mjqdfsl61mjqdfsl7�{fwd<1unyhm� {fwd=
tvsgbdfM� � � � >�

{fwd7� hfs� gj?
�� [

dbsuM� M� M�
qpmM� M� M�

{fwd8� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [

M� �M� �M� �
itjx� sty� j}nxy�

� � � � V� hfs� gj?
�� [

HFWY1XYFWY1j6}1j6~1j6�� {fwd651JSI1j7}1j7~1j7�� {fwd65�
qpmM� R� M� R� M� R� M� S� M� S� M� S�

{fwd;� hfs� gj?
�� [
�� [
�� [
�� [

}61~61�61n1o1p1}71~71�71n1o1p� {fwd66�
quebubM� RM� RM� RM� 1o1p� {fwd67� {fwd68�
quebubM� RM� RM� RM� M� M� MqdtMfsl�: 1fsl~91fsl�;� {fwd67� {fwd68�
quebubM� RM� RM� RM� M� M� MifbedtM� �� � XM� �� ~: � {fwd69� {fwd6: �
quebubM� RM� RM� RM� M� M� MifbedtM� �� � XM� �� � VM� �� �=� {fwd69� {fwd6: �

� � � � X� hfs� gj?
�� [

M� � M� � M� �
itjx� sty� j}nxy

{fwd=� hfs� gj?
�� [

1fsl8�
itjx� sty� j}nxy

� � � � Z� hfs� gj?�
tw?�

tw?�
tw?�

�� [

quebubM� R� M� R� M� R� M� R� M� R� M� Rx1|niym1mjnlmy� {fwd6;� {fwd6<�
quebubM� R� M� R� M� R� M� R� M� R� M� R� M� � � � � M� � � � � � MqdtMfsl�: 1fsl~9� )�
� 1fsl�;� {fwd6;� {fwd6<�
quebubM� R� M� R� M� R� M� R� M� R� M� Rx1|niym1mjnlmy� {fwd6=� {fwd6>
quebubM� R� M� R� M� R� M� R� M� R� M� R� M� � � � � M� � � � � � MifbedtMfsl�<1fsl~: � )�
� {fwd6=� {fwd6>�
quebubM� R� M� R� M� R� M� R� M� R� M� R� M� � � � � M� � � � � � MifbedtMfsl�<1fsl~: � )�
� 1fsl�=� {fwd6=� {fwd6>�

{fwd65� hfs� gj?
�� [
�� [
�� [

MifbedtMfsl�<1fsl~: �
MifbedtMfsl�<1fsl~: 1fsl�=�
1UHX1fsl�: 1fsl~91fsl�;�
itjx� sty� j}nxy

� � � � RR� hfs� gj?
�� [

1}s1~s1�s1n1o1p� {fwd66�
itjx� sty� j}nxy

� � � � RS� hfs� gj?
�� [

MquebubM� RM� RM� RM� M� M�
MquebubM� RM� RM� RM� M� M� MqdtMfsl�: 1fsl~91fsl�;�

� � � � RT� hfs� gj?
�� [

{fwd67� {fwd68�
itjx� sty� j}nxy
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� � � � RU� hfs� gj?�
tw?�
�� [

MquebubM� RM� RM� RM� M� M�
MquebubM� RM� RM� RM� M� M� MifbedtMfsl�<1fsl~: �
MquebubM� RM� RM� RM� M� M� MifbedtMfsl�<1fsl~: 1fsl�=�

� � � � RV� hfs� gj?
�� [

{fwd69� {fwd6: �
itjx� sty� j}nxy

w� � � RW� hfs� gj?
�� [

MquebubM� R� M� R� M� R� M� R� M� R� M� R� M� � � � � M� � � � � �
MquebubM� R� M� R� M� R� M� R� M� R� M� R� M� � � � � M� � � � � � MqdtMfsl�: 1fsl~91fsl�;�

� � � � RX� hfs� gj?
�� [

{fwd6;� {fwd6<�
� �jx� sty� j}nxy

� � � � RY� hfs� gj?�
tw?�
�� [

MquebubM� R� M� R� M� R� M� R� M� R� M� R� M� � � � � M� � � � � �
MquebubM� R� M� R� M� R� M� R� M� R� M� R� M� � � � � M� � � � � � MifbedtMfsl�<1fsl~: �
MquebubM� R� M� R� M� R� M� R� M� R� M� R� M� � � � � M� � � � � � MifbedtMfsl�<1fsl~: � )�
� 1fsl�=�

� � � � RZ� hfs� gj?
�� [

{fwd6=� {fwd6>�
itjx� sty� j}nxy

fsl6� nx�ymj �xyfwy�fslqj �fsi�nx�ij yj wrnsj i�g~ �j nymj w�ymj �rfotw�f} nx�tk�ymj �hzwwj sy�| twpnsl�uqfsj �tw�
g~ �ymj �{j hytw�ij knsj i�g~ �ymj �uwj xj shj �tk�{fwd83��Ymj �fslqj �nx�j } uwj xxj i�ns�hzwwj sy�x~ xyj r�
zsnyx3�

fsl7� nx�ymj �nshqzij i�fslqj �tk�ymj �hnwhzqfw�fwh�| nym�wj xuj hy�yt�fsl6�fsi�hfs�gj �rtwj �ymfs�8;5�
� � � �� � � O��Ymj �fslqj �nx�j } uwj xxj i�ns�hzwwj sy�x~ xyj r�zsnyx3

fsl8� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �nshqzij i�fslqj �tk�ymj �htsj 3��Ymj �fslqj �nx�
j } uwj xxj i�ns�hzwwj sy�x~ xyj r�zsnyx3

FWH� xnlsnknj x�ymfy�f�hnwhzqfw�ufym1�nshqzinsl�hnwhzqfw�fwh�tw�t{j wNxhfs�nx�ij knsj i3��Ymj �xhfs�nx�
htruqj yj �fkyj w�ymj �xhfs�mfx�htruqj yj i�ymj �xuj hnknj i�szrgj w�tk�ij lwj j x3�

GSI� xnlsnknj x�ymfy�f�gtzsij i�qnsj �nx�yt�gj �ij knsj i3

HFWY� xnlsnknj x�ymfy�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3�

HZW[J� xnlsnknj x�ymfy�f�8I �hzw{j �ij knsnynts�| nqq�ktqqt| 3

Ymj �xytu�htsinynts�ktw�ymj �xhfs�nx�xuj hnknj i�g~ �ymj �X H S XJ Y�xyfyj rj sy3�

JSI� xnlsnknj x�ymfy�ymj �httwinsfyj x�tk�ymj �j sinsl�utnsy�ktqqt| 3�

� R� M� R� M� R�

� S� M� S� M� S�

fwj �ymj �utqfw�httwinsfyj x�tk�ymj �y| t�j siutnsyx�tk�ymj �qnsj 3

� R� M� R� M� R�

� S� M� S� M� S�

fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �y| t�j siutnsyx�tk�ymj �qnsj 3�

MJFIHX� xnlsnknj x�ymfy�ymj �twnj syfynts�tk�ymj �uwtgj �fy�ymj �xuj hnknj i�utxnynts�| nqq�gj �xuj hnknj i�g~ �y| t�tw�
ymwj j �fslqj x�tk�wtyfynts�ns�uwtgj �mj fi�� ���� ��� �� � O

\ mj s�xuj hnk~ nsl�M J FI H X1�ymj �szrgj w�tk�fslqj x�tk�wtyfynts�xuj hnknj i�| nqq�rfyhm�ymj �szrgj w�
tk�um~ xnhfq�f} j x�tk�ymj �uwtgj �mj fi3� Ymj �fslqj x�fwj �fq| f~ x�xuj hnknj i�fx�fgxtqzyj �{fqzj x1�
qthfq�yt�ymj �uwtgj �mj fi�httwinsfyj x3

mjnlmy� nx�ymj �mj nlmy�tk�ymj �xhfs�fy�ymj �hwtxxN� � � ����O

� � �� � �� R nx�fs�fslqj �zxj i�ns�knsinsl�ymj �xyfwynsl�utnsy�tk�ymj �mj qn} �fx�ij xhwngj i�ns�Styj �63�

� � �� � �� S nx�ymj �nshqzij i�fslqj �tk�ymj �mj qnhfq�ufym�kwtr�ymj �xyfwy�utnsy�yt�ymj �j si�utnsy3��Nk�ymj �nshqzij i�
fslqj �nx�utxnyn{j 1�ymj �mj qn} �nx�wnlmy2mfsij i�-n3j 3�fx�f�utnsy�ts�ymj �mj qn} �rt{j x�ns�ymj �inwj hynts�
tk�ymj �f} nx1�ny�wtyfyj x�htzsyj whqthp| nxj 1�fx�{nj | j i�kwtr�kfwymj w�zu�ymj �f} nx.3��Nk�ymj �nshqzij i�
fslqj �nx�sj lfyn{j 1�ymj �mj qn} �nx�qj kyNmfsij i�-n3j 31�fx�ymj �utnsy�rt{j x�ns�ymj �inwj hynts�tk�ymj �
f} nx1�ny��wtyfyj x�hqthp| nxj 1�fx�{nj | j i�kwtr�kfwymj w�zu�ymj �f} nx.3��Ymj �nshqzij i�fslqj �rzxy�sty�
gj ��j wt1�gzy�nyx�fgxtqzyj �{fqzj �hfs�gj �rtwj �ymfs�8;5�ij lwj j x3�

� � �� � � � Nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �wfinzx�tk�ymj �mj qn} 1�fy�ymj �hj syj w�utnsy3�

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 317



ifmjdbm xnlsnknj x�ymfy�f�mj qnhfq�uwtknqj �| nqq�gj �xhfssj i3

Ymj �xyfwynsl�utnsy�tk�ymj �mj qn} �nx�ij yj wrnsj i�fx�ij xhwngj i�ns�S tyj �63��Ymj �xyfwynsl�utnsy�nx�
ij knsj i�fx�f�utnsy�ts�f�uqfsj �uj wuj sinhzqfw�yt�ymj �mj qn} ,x�f} nx1�| mnhm�ufxxj x�ymwtzlm�ymj �
mj qn} �hj syj w�utnsy1�fy�ymj �wfinzx�tk�ymj �mj qn} �fqtsl�ymj �xyfwynsl�fslqj 3��Ymj �xhfs�nx�htruqj yj �
fkyj w�ymj �xhfs�mfx�htruqj yj i�ymj �xuj hnknj i�szrgj w�tk�ij lwj j x3�

n1o1p� nx�ymj �inwj hynts�{j hytw�tk�ymj �uwj hj insl�httwinsfyj 3�

� � M� � M� � nx�ymj �inwj hynts�{j hytw�tk�ymj �uqfsj �ns�| mnhm�ymj �hnwhzqfw�fwh�qnj x3

� � � M� � � M� � � nx�ymj �inwj hynts�{j hytw�tk�ymj �f} nx�tk�ymj �mj qn} 3�

� � M� � M� � nx�ymj �xyfwynsl�inwj hynts�{j hytw�tk�ymj �mj qn} �ns�ymj �uqfsj �ij knsj i�g~ �ymj �hj syj w�utnsy�fsi�f} nx�tk�
ymj �mj qn} 3

� �M� �M� � nx�ymj �inwj hynts�{j hytw�tk�ymj �uqfsj �ns�| mnhm�ymj �qnsj �qnj x3

NSSJW� xnlsnknj x�ymfy�ymj �nsxnij �tk�ymj �hnwhzqfw�fwh�nx�yt�gj �rj fxzwj i�-ymfy�nx1�f�knqqj y.3

� �M� �M� � wj uwj xj sy�f�{j hytw�ij knsnsl�ymj �twnj syfynts�uqfsj �tk�ymj �zspst| s�xhfs3�

� � M� � M� � nx�ymj �inwj hynts�{j hytw�tk�ymj �utnsy3

� � M� � M� � nx�ymj �xyfwynsl�inwj hynts�{j hytw�| nymns�ymj �uqfsj �tk�ymj �hnwhzqfw�fwh3�

n6x1o6x1p6x� nx�f�{j hytw�stwrfq�yt�fsi�utnsynsl�f| f~ �kwtr�ymj �xzwkfhj �ns�| mnhm�ymj �utnsy�qnj x3�

QNSJ� xnlsnknj x�ymfy�f�qnsj �ij knsnynts�| nqq�ktqqt| 3��Ymj �xhfs�nx�htruqj yj �fkyj w�ymj �xhfs�mfx�hwtxxj i�
ymj �uqfsj �ij knsj i�g~ �ymj �j siutnsy�tk�ymj �qnsj �fsi�ymj �inwj hynts�tk�ymj �qnsj 3�

TZYJW� xnlsnknj x�ymfy�tzyxnij �tk�ymj �hnwhzqfw�fwh�nx�yt�gj �rj fxzwj i�-ymfy�nx1�f�wtzsi.3

UHX� xnlsnknj x�ymj �fslqj x�xuj hnk~ nsl�ymj �uwtgj �twnj syfynts�fy�ymj �xuj hnknj i�utxnynts�fwj �ns�ufwy�
� ���� ��� �� � O

UH X�xnlsnknj x�ymfy�ymj �f} nx�x~ xyj r�nx�wtyfyj i�wj qfyn{j �yt�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r?�
ymj �f} nx�x~xyj r�nx�wtyfyj i�fwtzsi�_�g~ �ymj �knwxy�fslqj 1�ymj s�fwtzsi�ymj �sj | q~ �hwj fyj i�^�f} nx1�
fsi�knsfqq~ �fwtzsi�ymj �sj | q~ �hwj fyj i�_�-| mnhm�nx�ymj �_^_�J zqj w�fslqj �hts{j synts.3

Ymj �wj xzqyfsy�mj fi�twnj syfynts�| nqq�gj �xzhm�ymfy�ymj �fhyn{j �uwtgj �ynu�xmfky�-tw�ymj �rfns�
inwj hynts�tk�fs�tuynhfq�xj sxtw.�nx�fqnlsj i�| nym�ymj �_�f} nx�utnsynsl�yt| fwix�ymj �xj sxtw3��Ymj �
fqnlsrj sy�tk�ymj �yttq�| nym�wj xuj hy�yt�ymj �]�fsi�^�f} j x�| nqq�gj �yttq�ij uj sij sy1�j 3l3�yt�fqnls�f�
qfxj w�uqfsj 3

unyhm� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �tkkxj y�inxyfshj �ufwfqqj q�tw�fsynufwfqqj q�yt�ymj �f} nx�
tk�ymj �mj qn} �uj w�wtyfynts3

UTNSY� xnlsnknj x�ymfy�f�utnsy�kj fyzwj �nx�yt�gj �rj fxzwj i3��Ymj �rfhmnsj �f} nx�rtynts�| nqq�tsq~ �rt{j �
fqtsl�ymj �n1o1p�inwj hynts�yt�rfnsyfns�ymj �xj sxtw�wj qfyntsxmnu�yt�ymj �ufwy1�j nymj w�htsyfhy�tw�sts2
� ���� � �O

UTQ� xnlsnknj x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

UYIFYF� xnlsnknj x�ymfy�ymj �ktqqt| nsl�ufwfrj yj wx�fwj �f�utxnynts�fsi�f�inwj hynts3

w1f1m� fwj �ymj �utqfw�httwinsfyj x�tk@

ns�ymj �hfxj �tk�FW H 1�ymj �httwinsfyj x�tk�ymj �hj syj w�utnsy�tk�ymj �hnwhzqfw�fwh3�

ns�ymj �hfxj �tk�UT NS Y1�ymj �httwinsfyj x�tk�ymj �utnsy3�

ns�ymj �hfxj �tk�M J QNH FQ1�ymj �httwinsfyj x�tk�ymj �hj syj w�utnsy�tk�ymj �mj qn} 3

wfi� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �wfinzx�tk�ymj �hnwhzqfw�fwh3�

XYFWY� xnlsnknj x�ymfy�ymj �httwinsfyj x�tk�ymj �xyfwynsl�utnsy�ktqqt| 3�

tvsgbdf xnlsnknj x�ymfy�8I �xzwkfhj �nsktwrfynts�ktqqt| x3

volopxo xnlsnknj x�ymfy�fs�zspst| s�uwtknqj �| nqq�gj �xhfssj i3��Ymj �xytu�htsinynts�ktw�ymj �xhfs�nx�
xuj hnknj i�g~ �ymj �X H S XJ Y�xyfyj rj sy3
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[JH� xnlsnknj x�ymfy�f�inwj hynts�{j hytw�yt�zxj �ktw�wtyfynts�tk�ymj �| wnxy�nx�yt�ktqqt| 3�

|niym� �� �ymj �| niym�tk�ymj �xhfs�fy�ymj �hwtxxN� � � ����O

}1~1�� fwj �ymj �H fwyj xnfs�httwinsfyj x�tk@

ns�ymj �hfxj �tk�FW H 1�ymj �httwinsfyj x�tk�ymj �hj syj w�utnsy�tk�ymj �hnwhzqfw�fwh3�

ns�ymj �hfxj �tk�UT NS Y1�ymj �httwinsfyj x�tk�ymj �utnsy3�

ns�ymj �hfxj �tk�M J QNH FQ1�ymj �httwinsfyj x�tk�ymj �hj syj w�utnsy�tk�ymj �mj qn} 3�

� RM� RM� R
� SM� SM� S
� �M� �M� �

� �� ����� � �ymj �ktqqt| nsl�qnxy�tk�utnsyx�rzxy�gj �nsyj wutqfyj i�g~ �ymj �I R J �nsyt�f�hzw{j �ufxxnsl�
ymwtzlm�ymj �utnsyx3

� R� M� R� M� R�
M� R� M� R� M� R�

nx�ymj �qthfynts�fsi�stwrfq�ts�ymj �hj sywj �qnsj �tk�ymj �xhfssj i�xzwkfhj �fy�| mnhm�ymj �| niym�fsi�
mj nlmy�ufwfrj yj wx�fwj �fuuqnj i3

}x1~x1�x�
� � M� � M� �
� � M� � M� �

xnlsnk~ �xyfwynsl�utnsy1�inwj hynts�utnsy�fsi�j si�utnsy�yt�gj �zxj i�xhfssnsl�fs�zspst| s�uwtknqj 3�

fsl�: 1fsl~9�
1fsl�;�

fwj �ymj �J zqj w�fslqj x�tk�wtyfynts�| mnhm�ij knsj �ymj �f} nx�x~ xyj r�tk�ymj �uwtgj �fy�ymj �xuj hnknj i�
� �� �����O

fsl�<1fsl~: � � �� �ymj �fslqj x�tk�wtyfynts�tk�f�7�f} nx�uwtgj �fy�ymj �xuj hnknj i�utxnynts3

fsl�<1fsl~: 1�
fsl�=�

fwj �ymj �fslqj x�tk�wtyfynts�tk�f�8�f} nx�uwtgj �fy�ymj �xuj hnknj i�utxnynts3

Ymj �ij knsj i�ufym�nx�ymj �fhyzfq�ufyyj ws�tk�ymj �ifyf�yt�gj �htqqj hyj i3��Fqq�nsin{nizfq�utnsy�nsktwrfynts� | nqq�qnj �ts�ymj �
ij knsj i�ufym3

Note 1: The starting point of the helix is found as follows:

1) Let C (x,y,z) be the center of the helix. Let P be the plane defined by C and the axis
of the helix (iax,jax,kax).

2) Construct a half line L1 starting at C and lying in plane P. If var_7 does not exist, L1
is the projection on P of the half line starting at C going in the direction of the major
axis of the current working plane. If var_7 (ih,jh,kh) does exist, L1 is the projection on
P of the half line starting at C going in the direction ih,jh,kh.

3) Construct a second half line L2 starting at C and lying in plane P. The direction of L2
is established by making the angle between L1 and L2 be hel_ang1 (positive
counterclockwise, as viewed from above P).

4) The starting point of the helix is the point on L2 a distance hel_rad from C.

Refer to (Figure B.92 — A helical scan).

Note 2: if the orientation plane direction is not specified for an UNKNOWN scan the plane is
determined by fitting through the start, direction and end points. If a plane cannot be
determined from the three points (e.g. they are collinear) an error condition results.

Note 3: if the orientation plane direction is specified for an UNKNOWN scan and it does not match
the plane is determined by fitting through the start, direction and end points, an error
condition results.

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 319



6.137 PLANID

g� �� ����[ I j knsj x�ymj �nij synknhfynts�tk�ymj �nsxuj hynts�uqfs1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

j�� zy� K twrfyx?

hfs� gj? qmI��� � � J^qmbojePH� � � � H

T zyuzy�K twrfyx?

hfs� gj? qmI��� � � JB� ,yj}y,

\ mj wj ?�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �nsxuj hynts�uqfs3�

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �nsxuj hynts�uqfs3�

Ymj �UQFS NI �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T ZYUZ Y�xyfyj rj sy1�xuj hnk~ nsl�f�
uwj {ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj �ij knsj i�nsxuj hynts�uqfs�nij synknhfynts�qfgj q�sfrj 3�
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6.138 POP

g� �� ����[ W j xytwj x�f�xj qj hyj i�utwynts�tk�ymj �I R NX�j s{nwtsrj sy�kwtr�fs�nsyj wsfq�xyfhp1�fsi�wj rt{j x�
ymfy�nsktwrfynts�kwtr�ymj �xyfhp3��Ymj �UT U �xyfyj rj sy�mfx�st�j kkj hy�nk�ymj �xyfhp�htsyfnsx�st�
nyj rx�tk�ymj �xj qj hyj i�utwynts3��J fhm�htsknlzwfynts�lwtzu�-xzhm�fx�FQL T W �tw�I R J .�nx�
rfnsyfnsj i�ts�f�xj ufwfyj �xyfhp1�fsi�utuunsl�tsj �lwtzu�mfx�st�j kkj hy�ts�ymj �xyfhp�ktw�fs~ �
tymj w�htsknlzwfynts�lwtzu3

Nsuzy� K twrfyx?

hfs� gj? UTU4{fwd6� {fwd7

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

FQLTW�
IRJ�
IFYXJY�
WJUTWY�

� � � � S� hfs� gj?
�� [

1{fwd6� {fwd7
itjx� sty� j}nxy

FQLTW� xnlsnknj x�ymfy�ymj �htsknlzwfynts�j xyfgqnxmj i�g~ �ymj �ktqqt| nsl�htrrfsix�nx�wj xytwj i�kwtr�ymj �
qfxy�uzxm�tk�ymnx�nsktwrfynts3

� L J T FQL �
� UW H T R U �
� UYGZ K K �
� YJ H T R U �
� \ P UQFS �

IFYXJY� xnlsnknj x�ymfy�ymj �httwinsfyj �x~ xyj r�nx�wj xytwj i�kwtr�ymj �qfxy�tsj �uzxmj i3

IRJ� xnlsnknj x�ymfy�ymj �htsknlzwfynts�j xyfgqnxmj i�g~ �ymj �ktqqt| nsl�htrrfsix�nx�wj xytwj i�kwtr�ymj �
qfxy�uzxm�tk�ymnx�nsktwrfynts3

� FH QWFY�
� GFI YXY�
� H W R T I J �
� H W T X H Q�
� J W W T W �
� K J I WFY�
� K NS UT X �

gspn
� R T I J �
� WFUNI �

totfu

WJUTWY� xnlsnknj x�ymfy�ymj �htsknlzwfynts�j xyfgqnxmj i�g~ �ymj �ktqqt| nsl�htrrfsix�nx�wj xytwj i�kwtr�ymj �
qfxy�uzxm�tk�ymnx�nsktwrfynts3

efdqm
� Z S NYX �
� [ K T W R �

Note: During the restoration of state information while executing the POP statement, if any data item from the
stack is marked as un-initialized, no change is made to that item, it is left in the state that it was before
the POP statement was executed.
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6.139 PRCOMP

g� �� ����[ H fzxj x�fzytrfynh�uwtgj �htruj sxfynts�yt�gj �j sfgqj i�tw�inxfgqj i3

Nsuzy� K twrfyx?

hfs� gj? qsdpnqP� � � � R

T zyuzy�K twrfyx?

hfs� gj? qsdpnqP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [

TS�
TKK�

TKK� xnlsnknj x�ymfy�fzytrfynh�uwtgj �htruj sxfynts�nx�inxfgqj i3�

TS� xnlsnknj x�ymfy�fzytrfynh�uwtgj �htruj sxfynts�nx�j sfgqj i3

Wf| �utnsy�ifyf�nx�ns{tpj i�| mj s�f�kj fyzwj �nx�sty�xzuutwyj i�g~ �ymj �I R J 3�

\ mj s�UW H T R U4T S �nx�nsnynfyj i1�ymj �n1o1p�{j hytw�tk�j fhm�UYR J FX�nx�wj vznwj i3�

Ymj �UW H T R U �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.140 PREVOP

g� �� ����[ I j knsj x�ymj �nij synknhfynts�tk�ymj �uwj {ntzx�tuj wfynts1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? qwI��� � � J^qsfwpqPH� � � � H

T zyuzy�K twrfyx?

hfs� gj? qwI��� � � JB� ,yj}y,

\ mj wj ?�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �uwj {ntzx�tuj wfynts3

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �uwj {ntzx�tuj wfynts3�

Ymj �UW J [ T U�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T Z YUZ Y�xyfyj rj sy1�xuj hnk~ nsl�f�
uwj {ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj �ij knsj i�uwj {ntzx�tuj wfynts�nij synknhfynts�qfgj q�sfrj 3�

Note: This statement is required to support the inspection of electrical components, but is not limited to
applications in the electronics industry.

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 323



6.141 PROCID

g� �� ����[ I j knsj x�ymj �nij synknhfynts�tk�ymj �nsxuj hynts�uwthj izwj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? qdI��� � � J^qspdjePH� � � � H

T zyuzy�K twrfyx?

hfs� gj? qdI��� � � JB� ,yj}y,

\ mj wj ?�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �nsxuj hynts�uwthj izwj 3

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �nsxuj hynts�uwthj izwj 3�

Ymj �UW T H NI �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T Z YUZ Y�xyfyj rj sy1�xuj hnk~ nsl�f�
uwj {ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj �ij knsj i�nsxuj hynts�uwthj izwj �nij synknhfynts�qfgj q�sfrj 3�
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6.142 PROMPT

g� �� ����[ Yt�uwtruy�ymj �I R J �tuj wfytw�ktw�tsj �tw�rtwj �{fqzj x�yt�gj �fxxnlsj i�yt�mnlm�qj {j q�{fwnfgqj -x.3�

Nsuzy� K twrfyx?

hfs� gj? � � � �� � � ^qspnquP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

,yj}y,� {fwd7
{fwd8�

{fwd7� hfs� gj?
�� [

1rf}{fq� {fwd:
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

cvuupoMH� � � � HM� � � � � � �� {fwd9�
difdlMH� � � � HM� � � � � � � � {fwd9�
JINY1jinyd{fw� {fwd7� {fwd9�
LWTZU1,yj}y,1lwtzud{fw1,nyjr,1,nyjr,� {fwd;� {fwd9�
QNXY1qnxyd{fw1,nyjr,1,nyjr,� {fwd;� {fwd9�
UNHYZWJ1,knqjsfrj,� {fwd<� {fwd9�
UN]GYS1,knqsfr6,� {fwd=1wjyd{fq� {fwd9�
tpvoeMH� � �� �� � � H� {fwd9�
ufyuMH� � � � H� {fwd9�
ujumfMH� � � � H� {fwd9�

{fwd9� hfs� gj?
�� [

1{fwd8�
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [

M� � �� � �
itjx� sty� j}nxy

{fwd;� hfs� gj?
�� [

1,nyjr,� {fwd>�
itjx� sty� j}nxy

{fwd<� hfs� gj?
�� [

1nsij}�
itjx� sty� j}nxy

{fwd=� hfs� gj?
�� [

MH� � ��� � SH
itjx� sty� j}nxy

{fwd>� hfs� gj?
�� [

{fwd;�
itjx� sty� j}nxy

GZYYTS� xnlsnknj x�ymfy�f�yj } y�uzxmgzyyts�htsywtq�| nqq�gj �inxuqf~ j i3�

HMJHP� xnlsnknj x�ymfy�f�xnslqj �hmj hpgt} �htsywtq�| nqq�gj �inxuqf~ j i3�

� � � � � � � nx�ymj �sfrj �ktw�f�mnlm�qj {j q�GT T Q�I J H Q�{fwnfgqj 3

JINY� xnlsnknj x�ymfy�f�xnslqj �yj } y�j iny�htsywtq�| nqq�gj �inxuqf~ j i3�

� � � � � � � � nx�ymj �sfrj �ktw�f�mnlm�qj {j q�I J H Q�{fwnfgqj �tw�f�V NX �{fwnfgqj 3

H� � �� �� � � H nx�ymj �sfrj �tk�f�ifyf�knqj �tk�f�xzuutwyj i�y~ uj �ktw�ymj �ktwrfy1�j shqtxj i�| nym�futxywtumj x3�

H� � ��� � RH nx�ymj �sfrj �tk�f�knqj �htsyfnsnsl�fs�nrflj �yt�gj �inxuqf~ j i�ts�ymj �gzyyts�kfhj 1�j shqtxj i� | nym�
� � �� ���� � � � O

H� � ��� � SH nx�ymj �sfrj �tk�f�knqj �htsyfnsnsl�fs�nrflj �yt�inxuqf~ �| mj s�ymj �gzyyts�nx�uwj xxj i1�j shqtxj i�
| nym�futxywtumj x3

LWTZU� xnlsnknj x�f�lwtzu�tk�wfint�gzyyts�htsywtqx�| nqq�gj �inxuqf~ j i3�

� � �� � � � � � nx�ymj �sfrj �ktw�f�mnlm�qj {j q�I J H Q�{fwnfgqj �tw�f�V NX �{fwnfgqj 3
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nsij}� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�fs�tkkxj y�ymfy�gj lnsx�fy�tsj �ktw�rzqyn2kwfrj �lwfumnhx

,nyjr,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�wj uwj xj synsl�tsj �tk�ymj �nyj rx�yt�inxuqf~ �ns�ymj �
� ������O

QNXY� xnlsnknj x�ymfy�xj qj hynts�qnxy�htsywtq�| nqq�gj �inxuqf~ j i3

�� � � � � � � nx�ymj �sfrj �ktw�f�mnlm�qj {j q�I J H Q�{fwnfgqj �tw�f�V NX �{fwnfgqj 3

rf}{fq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rf} nrzr�xywnsl�qj slym�nk�{fwsfrj �nx�H M FW1�tw�rf} nrzr�
qnrny�nk�{fwsfrj �nx�NS YL W1�QT S L 1�W J FQ1�tw�I T Z GQJ 3

rns{fq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rnsnrzr�qnrny�nk�{fwsfrj �nx�NS YL W1�QT S L1�W J FQ1�tw�
epvcmfO

qjduvsf xnlsnknj x�ymfy�f�lwfumnh�nrflj �| nqq�gj �inxuqf~ j i3

UN]GYS� xnlsnknj x�ymfy�f�lwfumnh�gzyyts�htsywtq�| nqq�gj �inxuqf~ j i3�

� � � � � � � nx�ymj �nsyj lj w�{fqzj �ufxxj i�yt�{fwsfrj �| mj s�ymj �htsywtq�nx�fhyn{fyj i

XTZSI� xnlsnknj x�ymfy�f�xtzsi�knqj �| nqq�gj �uqf~ j i3

YJ]Y� xnlsnknj x�ymfy�f�xyfynh�yj } y�xywnsl�| nqq�gj �inxuqf~ j i3�

,yj}y,� nx�f�yj } y�xywnsl�yt�gj �fxxthnfyj i�| nym�ymj �htsywtq1�htsxnxynsl�tk�uwnsyfgqj �Z YK =�hmfwfhyj wx1�
j shqtxj i�| nym�futxywtumj x3

YNYQJ� xnlsnknj x�ymfy�yj } y�ktw�ymj �ynyqj �gfw�tk�ymj �uwtruy�| nsit| �ktqqt| x3�

� � � �� � � ktw�UW T R UY4,yj } y,�ktwrfy1�nx�ymj �sfrj �tk�ymj �uwj {ntzxq~ �ij hqfwj i�mnlm�qj {j q�{fwnfgqj �tw�fwwf~ �
j qj rj sy1�tw�f�V NX �{fwnfgqj 1�yt�wj hj n{j �ymj �{fqzj �tk�ymj �j iny�knj qi@�ktw�fqq�tymj w�ktwrfyx1�nx�fs�
nsyj lwfq�y~ uj �-NS YL W �tw�QT SL.1�yt�wj hj n{j �ymj �{fqzj �tk�ymj �gzyyts�| mnhm�inxrnxxj x�ymj �
| nsit| 3�

Ymj �UW T R UY�xyfyj rj sy�tuj wfyj x�ns�y| t�rtij x3

Nk�ymj �UW T R UY�rfotw�| twi�nx�sty�ktqqt| j i�g~ �f�rnstw�| twi1�ymj s�f�xnruqj �j syw~ �rj hmfsnxr�nshqzinsl�ymj �yj } y�
uwtruy�nx�uwj xj syj i�yt�ymj �tuj wfytw�g~ �ymj �I R J 3��Ymj �fuuj fwfshj �nx�I R J �ij uj sij sy3

Nk�ymj �rfotw�| twi�UW T R UY4�nx�ktqqt| j i�g~ �tsj �tk�ymj �rnstw�| twix�ns�ymj �ij knsnynts�tk�{fwd81�ymj s�ymj �I R J �| nqq�
htsxywzhy�f�| nsit| �htsyfnsnsl�ymj �xuj hnknj i�knj qix�ns�ymj �twij w�ns�| mnhm�ymj ~ �fuuj fw�ns�ymj �UW T R UY�xyfyj rj sy3��
Fqq�nyj rx�rf~ �fuuj fw�fs~ | mj wj �ns�ymj �UW T R UY�ufwfrj yj w�qnxy3�

Ymj �| nsit| �nx�inxrnxxj i�| mj s�ymj �tuj wfytw�uwj xxj x�tsj �tk�ymj �uzxmgzyytsx�ny�htsyfnsx1�fsi�ymj �nsyj lj w�{fqzj �tk�
ymj �gzyyts�nx�uqfhj i�ns�� � ��� � � 3��Ymj �| nsit| �rzxy�htsyfns�fy�qj fxy�tsj �uzxmgzyyts3��Nk�f�uzxmgzyyts�| nym�f�wj yzws�
{fqzj �tk��j wt�nx�uwj xxj i1�st�{fwnfgqj �tymj w�ymfs�� � ��� � � �| nqq�gj �utuzqfyj i�| nym�ymj �infqtl�htsyj syx3

K tw�GZ YYT S �nyj rx1�ymj �I R J �| nqq�inxuqf~ �f�yj } y�uzxmgzyyts3���� � ��nx�f�yj } y�xywnsl�| mnhm�{nxzfqq~ �nij synknj x�ymj �
uzxmgzyyts�yt�ymj �I R J �tuj wfytw�fsi�fuuj fwx�ts�ymj �kfhj �tk�ymj �uzxmgzyyts3���� �� � � ��rzxy�gj �zsnvzj �ktw�j fhm�tk�
ymj �uzxmgzyytsx�| nymns�f�uwtruy3��Uwj xxnsl�fsi�wj qj fxnsl�ymj �uzxmgzyyts�inxrnxxj x�ymj �uwtruy�| nsit| 1�uqfhj x�
ymj ��� �� � � ��fxxthnfyj i�| nym�ymj �uwj xxj i�uzxmgzyyts�nsyt�� � ��� � � 1�fsi�hfzxj x�ymj �I R J �yt�utuzqfyj �fqq�tymj w�
{fwnfgqj x�wj kj wj shj i� | nymns�ymj �UW T R UY�xyfyj rj sy3�

K tw�H M J H P �nyj rx1�ymj �I R J �| nqq�inxuqf~ �f�xnslqj �hmj hpgt} 3���� � � nx�f�yj } y�xywnsl�| mnhm�{nxzfqq~ �nij synknj x�ymj �
hmj hpgt} �yt�ymj �I R J �tuj wfytw�fsi�fuuj fwx�nrrj infyj q~ �yt�ymj �wnlmy�tk�ymj �hmj hpgt} 3��� � � � � � ��rzxy�gj �ymj �sfrj �
tk�f�mnlm�qj {j q�{fwnfgqj �tk�y~ uj �GT T Q?�ymj �{fwnfgqj �| mnhm�ymnx�sfrj �wj kj wj shj x�rzxy�j } nxy1�fsi�| nqq�gj �utuzqfyj i�
| nym�ymj �xj qj hynts�xyfyj �tk�ymj �hmj hpgt} �fy�ymj �ynrj �ymfy�ymj �| nsit| �nx�inxrnxxj i3�

K tw�J I NY�nyj rx1�ymj �I R J �| nqq�inxuqf~ �f�yj } y�j iny�knj qi3��� � ��� � � ��rzxy�gj �ymj �sfrj �tk�f�mnlm�qj {j q�{fwnfgqj �tk�y~ uj �
NS YL W1�QT S L 1�W J FQ1�I T Z GQJ 1�tw�H M FW1�tw�ymj �sfrj �tk�f�V NX �{fwnfgqj ?�ymj �{fwnfgqj �| mnhm�ymnx�sfrj �
wj kj wj shj x�rzxy�j } nxy1�fsi�| nqq�gj �utuzqfyj i�| nym�ymj �htsyj syx�| mnhm�ymj �j iny�knj qi�htsyfnsx�fy�ymj �ynrj �ymfy�ymj �
| nsit| �nx�inxrnxxj i3��Nk�f�szrj wnh�y~ uj 1�ymj �tuyntsfq�� � � � � ��uwt{nij x�ymj �mnlmj xy�szrj wnh�qj {j q1�fsi�ymj �tuyntsfq�
� ��� � ��uwt{nij x�ymj �qt| j xy�szrj wnh�{fqzj 1�yt�gj �fhhj uyj i�g~ �ymj �I R J 3��Ymj �I R J �nx�wj xutsxngqj �ktw�yj xynsl�ymj xj �
htsinyntsx1�fsi�| nqq�sty�inxrnxx�ymj �| nsit| �zsynq�f�uwtuj w�{fqzj �nx�j syj wj i3��K tw�H M FW �tw�V NX�y~ uj x1�ymj �tuyntsfq�
� � � � � ��nx�ymj �rf} nrzr�szrgj w�tk�hmfwfhyj wx�yt�fhhj uy�kwtr�ymj �tuj wfytw1�fsi�ymj �tuyntsfq�� ��� � ��nx�fs�nsnynfq�
knj qi�{fqzj �yt�gj �inxuqf~ j i3

W j kj w�yt�hqfzxj x�: 373637�fsi�: 37373<�ktw�I J H Q�fsi�V NX �{fwnfgqj �ij knsnyntsx3
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K tw�L W T Z U�nyj rx1�ymj �I R J �| nqq�inxuqf~ �f�lwtzu�tk�wfint�htsywtqx�| nym�j } hqzxn{j �xj qj hynts�uwtuj wynj x?�j } fhyq~ �tsj �
nyj r�ns�ymj �lwtzu�rzxy�gj �xj qj hyj i�fy�fs~ �ynrj 3��Ymj �knwxy�nyj r�ns�ymj �lwtzu�| nqq�gj �xj qj hyj i�| mj s�ymj �uwtruy�
| nsit| �nx�inxuqf~ j i3 �� � ��nx�f�yj } y�xywnsl�| mnhm1�nk�uwj xj sy1�{nxzfqq~ �nij synknj x�ymj �lwtzu�yt�ymj �I R J �tuj wfytw�fsi�
fuuj fwx�nrrj infyj q~ �uwntw�yt�ymj �knwxy�wfint�htsywtq3��Ymj �{fqzj �tk�� ��� � � � � ��rzxy�gj �ymj �sfrj �tk�f�mnlm�qj {j q�
{fwnfgqj �tk�y~ uj �NS YL W1�QT SL 1�tw�H M FW1�tw�f�V NX �{fwnfgqj ?�ymj �{fwnfgqj �| mnhm�ymnx�sfrj �wj kj wj shj x�rzxy�j } nxy1�
fsi�| nqq�gj �utuzqfyj i�| nym�ymj �xj qj hyj i�nyj r�tk�ymj �lwtzu�fy�ymj �ynrj �ymfy�ymj �| nsit| �nx�inxrnxxj i3��Nk�f�szrj wnh�
y~ uj 1�ny�| nqq�gj �utuzqfyj i�| nym�ymj �tsj Ngfxj i�nsij } �tk�ymj �xj qj hyj i�nyj r1�gfxj i�ts�twij wnsl�ns�ymj �nsuzy�xyfyj rj sy@�
nk�f�H M FW �y~ uj 1�ny�| nqq�gj �utuzqfyj i�| nym�ymj �nyj r�yj } y�tk�ymj �xj qj hyj i�nyj r3�

K tw�QNXY�nyj rx1�ymj �I R J �| nqq�inxuqf~ �j nymj w�f�htqqfuxj i�-iwtu�it| s.�qnxy�gt} �tw�fs�j } ufsij i�qnxy�gt} 3����� �� � � ��rzxy�
gj �ymj �sfrj �tk�f�mnlm�qj {j q�{fwnfgqj �tk�y~ uj �NS YL W1�QT S L 1�tw�H M FW1�tw�f�V NX �{fwnfgqj ?�ymj �{fwnfgqj �| mnhm�ymnx�
sfrj �wj kj wj shj x�rzxy�j } nxy1�fsi�| nqq�gj �utuzqfyj i�| nym�ymj �hmtnhj �xj qj hyj i�| nymns�ymj �qnxy�fy�ymj �ynrj �ymfy�ymj �
| nsit| �nx�inxrnxxj i3��Nk�f�szrj wnh�y~ uj 1�ny�| nqq�gj �utuzqfyj i�| nym�ymj �tsj Ngfxj i�nsij } �| nymns�ymj �qnxy�tk�ymj �xj qj hyj i�
nyj r@�nk�f�H M FW �y~ uj 1�ny�| nqq�gj �utuzqfyj i�| nym�ymj �nyj r�yj } y�tk�ymj �xj qj hyj i�nyj r3�

K tw�U NH YZ W J �nyj rx1����� �� � � �nx�ymj �sfrj �tk�f�lwfumnhx�ktwrfyyj i�ifyf�knqj 3��Ymj �y~ uj x�tk�xzuutwyj i�lwfumnhx�
��wrfyx�nx�I R J �xuj hnknh3��Ymj �tuyntsfq���� � � �nx�f�tsj Ngfxj i�tkkxj y�nsyt�f�rzqynNkwfrj �lwfumnhx�knqj �-xzhm�fx�fs�
fsnrfyj i�L NK �knqj .3

K tw�U N]GYS �nyj rx1������ � R�nx�ymj �sfrj �tk�f�lwfumnhx�ktwrfyyj i�ifyf�knqj �yt�inxuqf~ �ts�ymj �kfhj �tk�f�unhyzwj �
uzxmgzyyts3��Ymj �tuyntsfq������ � S�nx�ymj �sfrj �tk�f�lwfumnhx�ktwrfyyj i�ifyf�knqj �yt�inxuqf~ �| mj s�ymj �gzyyts�nx�
ij uwj xxj i@�nk�ymnx�{fqzj �nx�sty�xzuuqnj i1�ymj �I R J �| nqq�{nxzfqq~ �nsinhfyj �ymj �uwj xxnsl�tk�ymj �gzyyts�ns�f�
inxynslznxmfgqj �rfssj w�zynqn�nsl�ymj �unhyzwj �ns������ � R3��Uwj xxnsl�fsi�wj qj fxnsl�ymj �gzyyts�inxrnxxj x�ymj �uwtruy�
| nsit| 1�uqfhj x�ymj ��� �� � � ��fxxthnfyj i�| nym�ymj �uwj xxj i�gzyyts�nsyt�� � ��� � � 1�fsi�hfzxj x�ymj �I R J �yt�utuzqfyj �fqq�
tymj w�{fwnfgqj x�wj kj wj shj i�| nymns�ymj �UW T R UY�xyfyj rj sy3�

K tw�XT Z S I �nyj rx1����� �� � � �nx�ymj �sfrj �tk�f�xtzsi�ktwrfyyj i�ifyf�knqj 3��Ymj �y~ uj x�tk�xzuutwyj i�xtzsi�ktwrfyx�nx�
I R J �xuj hnknh3

K tw�YJ ]Y�nyj rx1��� � ��nx�f�yj } y�xywnsl�| mnhm�uj wrnyx�ymj �I R J �yt�fii�ij xhwnuyn{j �htrrj syx�tw�nsktwrfynts�yt�ymj �
| nsit| 3��

K tw�YNYQJ �nyj r1��� � ��nx�ymj �ynyqj �yt�gj �inxuqf~ j i�ns�ymj �uwtruy�| nsit| ,x�ynyqj �gfw3��T sq~ �tsj �YNYQJ �nyj r�rf~ �thhzw�ns�
f�xnslqj �UW T R UY�xyfyj rj sy3

Fqq�V NX�{fwnfgqj x�hfs�gj �fxxnlsj i�ymj �zxj w,x�wj xutsxj x3��\ mj s�fuuq~ nsl�ymj �UW T R UY�xyfyj rj sy�yt�fs~ �V NX �
{fwnfgqj 1�nshqzinsl�tsj �ij knsj i�zxnsl�V NXI J K 1�ymj �j syj wj i�{fqzj �| nqq�gj �fxxnlsj i�yt�ymj �,yj } y,�{fqzj �tk�ymj �V NX�
{fwnfgqj 3�

W j kj w�yt�j } fruqj �F37: 361�F37: 37�fsi�F37: 383�
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6.143 PSTHRU

g� �� ����[ Ufxxj x�xyfyj rj syx�ns�ymj �nsxuj hynts�uwtlwfr�ymwtzlm�yt�ymj �tzyuzy�knqj �| nymtzy�nsyj wuwj yfynts�
tw�j } j hzynts3

Nsuzy� K twrfyx?

hfs� gj? qtuisvP� � � � R

T zyuzy�K twrfyx?

hfs� gj? qtuisvP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [

dpnboeMH� �� � � �� H
HTSYNS�
UFZXJ�
XYFWY�
XYTU�
usnbuyM� RM� SM� TM� RM� SM� TM� RM� SM� TM� RM� SM� T

� RM� SM� TM
� RM� SM� TM
� RM� SM� TM
� RM� SM� T

xfynxk~ �ymj �ktqqt| nsl�ywfsxktwrfynts�j vzfyntsx?

-f6.} �0�-g6.~ �0�-h6.��0�i6�B �} ,
-f7.} �0�-g7.~ �0�-h7.��0�i7�B �~ ,
-f8.} �0�-g8.~ �0�-h8.��0�i8�B ��,

\ mj wj ?�} ,1�~ ,1�fsi��,�fwj �ymj �httwinsfyj x�ns�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r�-fkyj w�ymj �
ywfsxktwrfynts�mfx�gj j s�fuuqnj i.�tk�fs~ �utnsy1�fsi�} 1�~ 1�fsi���fwj �ymj �httwinsfyj x�ns�ymj �
uwj {ntzx�httwinsfyj �x~ xyj r�tk�ymj �xfrj �utnsy3

HTRFSI� xnlsnknj x�f�htrrfsi�| nqq�gj �xj sy�yt�ymj �x~ xyj r�wj hj n{nsl�ymj �I R J �tzyuzy�knqj 3

H� �� � � �� H nx�ymj �htrrfsi1�j shqtxj i�| nym�futxywtumj x1�yt�gj �xj sy�yt�ymj �wj hj n{nsl�x~ xyj r3�

HTSYNS� xnlsnknj x�ymfy�ymj �x~ xyj r�wj hj n{nsl�ymj �I R J �tzyuzy�knqj �nx�yt�htsynszj �uwthj xxnsl�ifyf3��Ny�mfx�
st�j kkj hy�ts�ymj �htsywtq�tk�ymj �I R J 1�j } hj uy�ymfy�ymj �I R J �| nqq�ufxx�ymj �xyfyj rj sy�yt�ymj �
tzyuzy�knqj 3��Ymj �wj hj n{nsl�x~ xyj r�| nqq�nlstwj �fs~ �ifyf�ymfy�fwj �gj y| j j s�ymj �UXYM W Z4UFZXJ �
xyfyj rj sy�fsi�ymj �sj } y�thhzwwj shj �tk�ymj �UXYM W Z4H T S YNS �xyfyj rj sy3�

UFZXJ� xnlsnknj x�ymfy�ymj �x~ xyj r�wj hj n{nsl�ymj �I R J �tzyuzy�knqj �nx�yt�xytu�uwthj xxnsl�ifyf3��Ny�mfx�st�
j kkj hy�ts�ymj �htsywtq�tk�ymj �I R J 1�j } hj uy�ymfy�ymj �I R J �| nqq�ufxx�ymj �xyfyj rj sy�yt�ymj �tzyuzy�
knqj 3��Ymj �wj hj n{nsl�x~ xyj r�| nqq�nlstwj �fs~ �ifyf�ymfy�fwj �gj y| j j s�ymj �UXYM W Z4UFZXJ �
xyfyj rj sy�fsi�ymj �sj } y�thhzwwj shj �tk�ymj �UXYM W Z4H T SYNS �xyfyj rj sy3�

XYFWY� xnlsnknj x�ymj �x~ xyj r�wj hj n{nsl�ymj �I R J �tzyuzy�knqj �nx�yt�xyfwy�uwthj xxnsl�ifyf3��Ny�mfx�st�j kkj hy�
ts�ymj �htsywtq�tk�ymj �I R J 1�j } hj uy�ymfy�ymj �I R J �| nqq�ufxx�ymj �xyfyj rj sy�yt�ymj �tzyuzy�knqj 3��
Ymj �wj hj n{nsl�x~ xyj r�| nqq�nlstwj �fs~ �ifyf�gj ktwj �ymj �XYFWY�xyfyj rj sy�nx�j shtzsyj wj i�ns�ymj �
I R J �tzyuzy�knqj 3

XYTU� xnlsnknj x�ymj �x~ xyj r�wj hj n{nsl�ymj �I R J �tzyuzy�knqj �nx�yt�xytu�uwthj xxnsl�ifyf3��Ny�mfx�st�j kkj hy�
ts�ymj �htsywtq�tk�ymj �I R J 1�j } hj uy�ymfy�ymj �I R J �| nqq�ufxx�ymj �xyfyj rj sy�yt�ymj �tzyuzy�knqj 3��
J {j w~ ymnsl�ktqqt| nsl�ymnx�xyfyj rj sy�| nqq�gj �nlstwj i�g~ �ymj �wj hj n{nsl�x~ xyj r3�

YWRFY]� xnlsnknj x�ymfy�ymj �fqnlsrj sy�fsi�ywfsxktwrfynts�nsktwrfynts�nx�gj nsl�tzyuzy3�

Ymj �UXYM W Z �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3
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6.144 PTBUFF

g� �� ����[ Yt�yzws�ts4tkk�ymj �xf{nsl�tk�nsin{nizfq�utnsy�nsktwrfynts�kwtr�ymj �rj fxzwj rj sy�utnsyx�tk�
mnlmj w�qj {j q�kj fyzwj x�-ktw�j } fruqj 1�h~ qnsij w1�uqfsj .3��Ymj �utnsyx�hfuyzwj i�hfs�gj �fhhj xxj i�g~ �
zxnsl�ymj �mnlmj w�qj {j q�kj fyzwj �sfrj �fsi�xzgxhwnuyj i�fwwf~ x�fx�xyfyj i�ns�hqfzxj �VOTOSOW3�

Nsuzy� K twrfyx?

hfs� gj? qucvggP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

TS�
TKK�

TKK� xnlsnknj x�ymfy�ymj �hfuyzwj �tk�nsin{nizfq�utnsy�nsktwrfynts�kwtr�mnlmj w�qj {j q�kj fyzwj x�nx�yt�gj �
� �� � � �� � O

TS� xnlsnknj x�ymfy�ymj �hfuyzwj �tk�nsin{nizfq�utnsy�nsktwrfynts�kwtr�xzgxj vzj sy�mnlmj w�qj {j q�kj fyzwj x�
nx�yt�gj �j sfgqj i3

W j lfwiqj xx�tk�ymj �xj yynsl�tk�uwtgj �htruj sxfynts�fy�rj fxzwj rj sy�ynrj 1�gtym�htruj sxfyj i�fsi�zshtruj sxfyj i�
utnsy��ifyf�hfs�gj �fhhj xxj i�ij uj sinsl�ts�ymj �xj yynsl�tk�uwtgj �htruj sxfynts�fy�ymj �ynrj �tk�tzyuzy3�
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6.145 PTMEAS

g� �� ����[ xnlsnknj x�ymfy�fs�fzytrfynh�utnsy�rj fxzwj rj sy�nx�yt�gj �uj wktwrj i3

Nsuzy� K twrfyx?

hfs� gj? UYRJFX4{fwd6� {fwd7

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

dbsuM� M� M�
qpmM� M� M�

{fwd7� hfs� gj?
�� [

1n1o1p�
M� M� M� M� � � � T
1{fwd8�
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [

qdtM� RM� RM� 7�
qdtM� RM� RM� SM� � � � U
ifbedtM� TM� S
ifbedtM� TM� SM� � � � U
ifbedtM� TM� SM� U
ifbedtM� TM� SM� UM� � � � U
{fwd9�

{fwd9� hfs� gj?
�� [

ifbeupvdi
bmmbyftupvdi

bmmbyftupvdi xnlsnknj x�ymj �I R J �| nqq�yfpj �ymj �ytzhm�zxnsl�mj fi�wtyfynts�ns�htsozshynts�| nym�tymj w�I R J �f} j x3�

HFWY� � �� snknj x�H fwyj xnfs�httwinsfyj x�fwj �yt�ktqqt| 3

MJFIHX� xnlsnknj x�ymfy�ymj �twnj syfynts�tk�ymj �uwtgj �fy�ymj �fuuwtfhm�utxnynts�| nqq�gj �xuj hnknj i�g~ �y| t�tw�
ymwj j �fslqj x�tk�wtyfynts�ns�uwtgj �mj fi�httwinsfyj x3

\ mj s�xuj hnk~ nsl�M J FI H X1�ymj �szrgj w�tk�fslqj x�tk�wtyfynts�xuj hnknj i�| nqq�rfyhm�ymj �szrgj w�
tk�um~ xnhfq�f} j x�tk�ymj �uwtgj �mj fi3� Ymj �fslqj x�fwj �fq| f~ x�xuj hnknj i�fx�fgxtqzyj �{fqzj x1�
qthfq�yt�ymj �uwtgj �mj fi�httwinsfyj x3

ifbeupvdi xnlsnknj x�ymj �I R J �| nqq�yfpj �ymj �ytzhm�fx�f�mj fi�wtyfynts�tsq~ 3�

n1o1p� nx�ymj �inwj hynts�{j hytw�utnsynsl�f| f~ �kwtr�ymj �xzwkfhj �tk�ymj �kj fyzwj �zxj i�ns�rfpnsl�ymj �
� � � � � �� � � ��O

UHX� xnlsnknj x�ymj �fslqj x�xuj hnk~ nsl�ymj �uwtgj �twnj syfynts�fy�ymj �fuuwtfhm�utxnynts�fwj �ns�ufwy�
� ���� ��� �� � O

U H X�xnlsnknj x�ymfy�ymj �f} nx�x~ xyj r�nx�wtyfyj i�wj qfyn{j �yt�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r?�
ymj �f} nx�x~ xyj r�nx�wtyfyj i�fwtzsi�_�g~ �ymj �knwxy�fslqj 1�ymj s�fwtzsi�ymj �sj | q~ �hwj fyj i�^�f} nx1�
fsi�knsfqq~ �fwtzsi�ymj �sj | q~ �hwj fyj i�_�-| mnhm�nx�ymj �_^_�J zqj w�fslqj �hts{j synts.3�

Ymj �wj xzqyfsy�mj fi�twnj syfynts�| nqq�gj �xzhm�ymfy�ymj �fhyn{j �uwtgj �ynu�xmfky�-tw�ymj �rfns�
inwj hynts�tk�fs�tuynhfq�xj sxtw.�nx�fqnlsj i�| nym�ymj �_�f} nx�utnsynsl�yt| fwix�ymj �xj sxtw3��Ymj �
fqnlsrj sy�tk�ymj �yttq�| nym�wj xuj hy�yt�ymj �]�fsi�^�f} j x�| nqq�gj �yttq�ij uj sij sy1�j 3l3�yt�fqnls�f�
qfxj w�uqfsj 3

UTQ� � �� ����j x�ymfy�utqfw�httwinsfyj x�fwj �yt�ktqqt| 3

w1f1m� fwj �ymj �strnsfq�utqfw�httwinsfyj x�tk�ymj �utnsy�yt�gj �rj fxzwj i3�

}1~1�� fwj �ymj �strnsfq�H fwyj xnfs�httwinsfyj x�tk�ymj �utnsy�yt�gj �rj fxzwj i3�

� RM� RM� S fwj �ymj �J zqj w�fslqj x�tk�wtyfynts�| mnhm�ij knsj �ymj �f} nx�x~xyj r�tk�ymj �uwtgj �fy�ymj �fuuwtfhm�
� �� �����O
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�81~7� fwj �ymj �fslqj x�tk�wtyfynts�tk�f�7�f} nx�uwtgj �fy�ymj �fuuwtfhm�utxnynts3�

� TM� SM� U � wj �ymj �fslqj x�tk�wtyfynts�tk�f�8�f} nx�uwtgj �fy�ymj �fuuwtfhm�utxnynts3

\ mj s�UW H T R U4T S �nx�ns�j kkj hy1�ymj �inwj hynts�{j hytw�rzxy�gj �xuj hnknj i�ns�j fhm�UYR J FX�xyfyj rj sy3

Ymj �} 1~ 1��utnsy�httwinsfyj x�fsi�ymj �n1o1p�{j hytwx�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r3��Ymj �,w,�fsi�,f,�
{fqzj x�fwj �ln{j s�wj qfyn{j �yt�ymj �hzwwj sy�| twpnsl�uqfsj �fsi�httwinsfyj �x~ xyj r3��Ymj �,m,�{fqzj �nx�ymj � uj wuj sinhzqfw�
inxyfshj �tk�ymj �utnsy�ns�ymj �| twpnsl�uqfsj 3
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6.146 PUSH

g� �� ����[ Xf{j x�f�xj qj hyj i�utwynts�tk�ymj �I R NX�j s{nwtsrj sy�ts�fs�nsyj wsfq�xyfhp3��J fhm�htsknlzwfynts�
lwtzu�-xzhm�fx�FQL T W �tw�I R J .�nx�rfnsyfnsj i�ts�f�xj ufwfyj �xyfhp1�fsi�uzxmnsl�tsj �lwtzu�
mfx�st�j kkj hy�ts�ymj �xyfhp�ktw�fs~ �tymj w�htsknlzwfynts�lwtzu3�

Nsuzy� K twrfyx?

hfs� gj? UZXM4{fwd6� {fwd7

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

FQLTW�
IRJ�
IFYXJY�
WJUTWY�

{fwd7� hfs� gj?
�� [

1{fwd6� {fwd7�
itjx� sty� j}nxy

FQLTW� xnlsnknj x�ymfy�ymj �hzwwj sy�htsknlzwfynts�j xyfgqnxmj i�g~ �ymj �ktqqt| nsl�htrrfsix�nx�uzxmj i?�

� L J T FQL �
� UW H T R U �
� UYGZ K K �
� YJ H T R U�
� \ P UQFS �

IFYXJY� xnlsnknj x�ymfy�ymj �hzwwj sy�httwinsfyj �x~ xyj r�nx�uzxmj i3�

IRJ� xnlsnknj x�ymfy�ymj �hzwwj sy�htsknlzwfynts�j xyfgqnxmj i�g~ �ymj �ktqqt| nsl�htrrfsix�nx�uzxmj i?�

� FH QWFY�
� GFI YXY�
� H W R T I J �
� H W T X H Q�
3� J W W T W �
� K J I WFY�
� K NS UT X�

gspn
� R T I J �
� WFUNI �

totfu

WJUTWY� xnlsnknj x�ymfy�ymj �hzwwj sy�htsknlzwfynts�j xyfgqnxmj i�g~ �ymj �ktqqt| nsl�htrrfsix�nx�uzxmj i?�

efdqm
� Z S NYX�
� [ K T W R �

Nsktwrfynts�ts�ymj �xyfhp�tsq~ �j } nxyx�| mnqj �ymj �hzwwj sy�I R NX�uwtlwfr�nx�fhyn{j 3�

Fs~ �nruqj rj syfynts�rzxy�xzuutwy�f�xyfhp�ij uym�tk�fy�qj fxy�ktzw�-9.3�

Nk�fs~ �xyfyj �nsktwrfynts�nx�zspst| s�fsi�zsf{fnqfgqj �fy�ymj �ynrj �ymj �UZ XM �xyfyj rj sy�nx�j } j hzyj i1�ymfy�kfhy�nx�
wj htwij i�| nym�ymj �uzxmj i�nsktwrfynts3
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6.147 QISDEF

g� �� ����[ I j knsj x�f�zxj w�xuj hnknj i�V NX �{fwnfgqj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? rI��� � � .BVNXIJK4,y~uj,� {fwd6

T zyuzy�K twrfyx?

hfs� gj? rI��� � � .B,y~uj,� {fwd6

\ mj wj ?�

{fwd6� hfs� gj?
�� [

MH� � � � H
itjx� sty� j}nxy

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �V NX �{fwnfgqj 3�

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �y~ uj ,x�{fqzj 3�

,y~uj,� nx�f�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ij knsnsl�f�zxj w�xuj hnknh�V NX �j syny~ 3

Ymj �V NX I J K �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T Z YUZY�xyfyj rj sy1�xuj hnk~ nsl�f�
uwj {ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj �ij knsj i�V NX�{fwnfgqj �ij knsnynts�qfgj q�sfrj 3�

W j kj w�yt�hqfzxj �: 37373<�fsi�j } fruqj �F37;3�
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6.148 RAPID

g� �� ����[ Zxj i�yt�xnlsnk~ �ymfy�ymj �sj } y�rt{j �tk�ymj �I R J �nx�yt�yfpj �uqfhj �fy�ymj �xuj hnknj i�uj whj syflj �tk�
rf} nrzr�xuj j i3��Ny�nx�ns�j kkj hy�ktw�tsq~ �tsj �rt{j 3

Nsuzy� K twrfyx?

hfs� gj? sbqjeP� � � � �

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

xujji� nx�ymj �uj whj sy�tk�rf} nrzr�rfhmnsj �xuj j i�fx�f�kwfhynts�qj xx�ymfs�tw�j vzfq�yt�635�fsi�lwj fyj w�
ymfs�tw�j vzfq�yt�53561�ktw�j } fruqj 1�53<: �rj fsx�<: *3

Ymj �WFUNI �xyfyj rj sy�tsq~ �fuuqnj x�yt�ymj �rt{j �xyfyj rj syx�L T YT 1�L T YFWL 1�fsi�L T M T R J 3��Ymj �WFUNI �
xyfyj rj sy�fuuqnj x�yt�ymj �L T YFWL333J S I L T �gqthp3��Fqq�L T YT �xyfyj rj syx�| nymns�ymj �gqthp�| nqq�j } j hzyj �fy�ymj �
wfuni�xuj j i3
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6.149 READ

g� �� ����[ Zxj i�yt�ywfsxkj w�ifyf�kwtr�f�x~ xyj r�ij {nhj �tw�knqj �yt�ymj �uwtlwfr3�

Nsuzy� K twrfyx?

hfs� gj? sfbePejeI��� � � RJM� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

{fwnfgqj?}?~� {fwd7
{fwnfgqj?}� {fwd7
{fwnfgqj� {fwd7

{fwd7� hfs� gj?
�� [

1{fwd6�
itjx� sty� j}nxy

INI-qsfrj6.� nx�ymj �ij {nhj �nij synknhfynts��� � � ��fxxnlsj i�g~ �ymj �I J [ NH J �xyfyj rj sy�yt�f�x~ xyj r�ij {nhj 3

� � � � � � �� nx�ymj �{fwnfgqj �sfrj 3

}� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �ytyfq�knj qi�| niym�-nshqzinsl�fs~ �sj lfyn{j �xnls.3�

~� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�inlnyx�yt�ymj �wnlmy�tk�ymj �ij hnrfq�utnsy3�

Ymj �{fwnfgqj �sfrj �rzxy�gj �uwj {ntzxq~ �ij knsj i�zxnsl�ymj �I J H Q�xyfyj rj sy3��Nsuzy�ifyf�knj qix�ns�ymj �knqj �gj nsl�wj fi�
rf~ �gj �ij qnrnyj i�g~ �gqfspx�tw�htrrfx3��K twrfyyj i�knqj x�hfs�gj �wj fi�g~ �zxnsl�ymj �knj qi�| niym�xuj hnknj i3��Nk�sty�
xuj hnknj i�ymj �knj qi�| niym�tk�ymj �{fwnfgqj �sfrj x�fwj �ij knsj i�fx�ktqqt| x?�

Y~ uj � K nj qi� | niym� K twrfy�

NS YL W � X ~ xyj r�ij kfzqy {fwds�?}
QT S L � X ~ xyj r�ij kfzqy {fwds�?}
W J FQ� X ~ xyj r�ij kfzqy {fwds�?} ?~
I T Z GQJ � X ~ xyj r�ij kfzqy {fwds�?} ?~
cppmfbo X ~ xyj r�ij kfzqy {fwds�
H M FW1�s I j hqfwj i� | niym {fwds�?}

W j kj w�yt�j } fruqj �F37<3�

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 335



6.150 RECALL

g� �� ����[ J sfgqj x�ifyf�xytwj i�| nym�ymj �XF[ J �xyfyj rj sy�yt�gj �wj hfqqj i3�

Nsuzy� K twrfyx?

hfs� gj? sfdbmmP� � � � R

T zyuzy�K twrfyx?

hfs� gj? sfdbmmP� � � � R

tw� fqq? WJHFQQ4{fwd6� {fwd7
IF-qsfrj6.BWJHFQQ4YWRFY]1f61f71f81g61g71g81h61h71h81i61i71i8�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [

I-qsfrj7.� {fwd7�
IF-qsfrj6.� {fwd7�
X-qsfrj8.� {fwd7�
XF-qsfrj9.� {fwd7�
KF-qsfrj: .� {fwd7�
WY-qsfrj;.� {fwd7�
enmMeje-qsfrj<.1IF-qsfrj=.�

{fwd7� hfs� gj?
�� [

1INI-qsfrj<.�
itjx� sty� j}nxy

I-qsfrj7.� nx�ymj �qfgj q�tk�ymj �ufwy�httwinsfyj �x~ xyj r�ymfy�nx�yt�gj �wj hfqqj i3

IF-qsfrj6.� nx�ymj �qfgj q�tk�ymj �ufwy�httwinsfyj �x~ xyj r�ymfy�nx�yt�gj �wj hfqqj i3

IF-qsfrj=.� nx�ymj �qfgj q�tk�ymj �ufwy�httwinsfyj �x~ xyj r�yt�| mnhm�ymj �I R Q�H trrts�Xufhj �| nqq�gj �j vzfyj i3�

INI-qsfrj<.� nx�ymj �ij {nhj �nij synknhfynts��� � � �1�fxxnlsj i�g~ �ymj �I J [ NH J �xyfyj rj sy�yt�f�x~ xyj r�ij {nhj 3

IRQ� xnlsnknj x�ymj �inrj sxntsfq�rfwp2zu�qfslzflj �| nqq�gj �wj hfqqj i�kwtr�ymj �ij {nhj �xuj hnknj i3�

KF-qsfrj: .� nx�ymj �qfgj q�tk�ymj �kj fyzwj �fhyzfq�ymfy�nx�yt�gj �wj hfqqj i3

WY-qsfrj;.� nx�ymj �qfgj q�tk�ymj �wtyfw~ �yfgqj �ymfy�nx�yt�gj �wj hfqqj i3

X-qsfrj8.� nx�ymj �qfgj q�tk�ymj �xj sxtw�ymfy�nx�yt�gj �wj hfqqj i3

XF-qsfrj9.� nx�ymj �qfgj q�tk�ymj �hfqngwfyj i�xj sxtw�ymfy�nx�yt�gj �wj hfqqj i3

\ mj s�ymj �I NI -qsfrj <.�nx�sty�xuj hnknj i1�ymj �nsktwrfynts�| nqq�gj �wj hfqqj i�kwtr�ymj �I R J ,x�nsyj wsfq�xytwflj �ij {nhj x�tw�
rj inf3�

Ns�ymj �hfxj �tk�ymj �ufwy�httwinsfyj �x~ xyj r1�ymj �W J H FQQ�xyfyj rj sy�wj fhyn{fyj x�ymj �wj hfqqj i�ifyzr�xj y�yt�gj htrj �
ymj �hzwwj sy�httwinsfyj �x~ xyj r3

Ns�ymj �hfxj �tk�ymj �xj sxtw1�ymj �W J H FQQ�xyfyj rj sy�wj hfqqx�ymj �uwj {ntzxq~ �xf{j i�hfqngwfynts�ifyf�ktw�ymfy�xj sxtw3��Ny�
nx�sty�sj hj xxfw~ �yt�wj hfqq�hfqngwfynts�ifyf�| mj s�zynqn�nsl�inkkj wj sy�xj sxtwx�uwt{ninsl�ymj �ifyf�wj xnij x�ns�rj rtw~ 3��Ny�
nx�fhhj uyfgqj �yt�xf{j �hfqngwfynts�ifyf�yt�f�rfxx�xytwflj �ij {nhj �ktw�xzgxj vzj sy�wj hfqq1�| mj s�ymj �frtzsy�tk�
rj rtw~ �nx�f�htshj ws3

F�xj sxtw�rf~ �gj �wj hfqqj i�j {j s�nk�ny�mfx�sty�gj j s�hfqngwfyj i�ns�ymj �hzwwj sy�ufwy�uwtlwfr3��Xj sxtwx�hfs�gj �
hfqngwfyj i�fsi�xf{j i�ns�xj ufwfyj �uwtlwfrx3

\ mj s�fuuq~ nsl�ymj �W J H FQQ�xyfyj rj sy�yt�f�X I��� � � 8.�tw�f�XFI��� � � 9.�ymfy�| fx�hwj fyj i�zxnsl�ymj �
XS XI J K 4GZ NQI �xyfyj rj sy1�fqnlsnsl�f�xj sxtw�yt�kj fyzwj x�tw�inwj hynts�{j hytwx�nx�sty�utxxngqj �| mj s�zxnsl�| wnxyx3��
Yt�kzqq~ �zxj �ymj �XS XQH Y�xyfyj rj sy1�ymj �xj sxtw�rzxy�gj �ij knsj i�uwntw�yt�nxxznsl�XS XQH Y�xyfyj rj sy3��Ymnx�fqxt�
fuuqnj x�yt�rzqynNuwtgj �xj sxtwx3

\ mj s�f�ifyzr�xj y�tw�ufwy�httwinsfyj �x~ xyj r�nx�wj hfqqj i1�ymj s�ymj �tzyuzy�ktwrfy�| nym�ymj �YW R FY]�nx�tzyuzy3

Ymj �W J H FQQ�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.151 REFMNT

g� �� ����[ I j knsj x�ymj �wj qfyntsxmnu�tk�f�wj kj wj shj �rtzsynsl�utnsy�yt�ymj �qfxy�xj sxtw�ktw�f�xj sxtw�rtzsy�
htrutsj sy1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�kzshynts�j xyfgqnxmj x�f�sj | �xj sxtw�httwinsfyj �
x~ xyj r�ktw�xzgxj vzj sy�xj sxtw�htrutsj syx3

Nsuzy� K twrfyx?

hfs� gj? WR-qsfrj.BWJKRSY4][JH1}n1}o1}p1_[JH1�n1�o1�p1RSYQJS1i}1i~1i��

T zyuzy�K twrfyx?

hfs� gj? Stsj�

x� � �� [

� � M� � M� � nx�ymj �tkkxj y�{j hytw�ns�ymj �hzwwj sy�xj sxtw�httwinsfyj x�gj y| j j s�ymj �I R J �rfszkfhyzwj w,x�
xj sxtw�wj kj wj shj �utnsy�fsi�ymj �rtzsy�utnsy�ts�ymj �qfxy�xj sxtw�htrutsj sy3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �wj kj wj shj �rtzsy�utnsy3�

RSYQJS� xnlsnknj x�ymj �strnsfq�inxyfshj �ns�rfhmnsj �httwinsfyj x�gj y| j j s�ymj � I R J �rfszkfhyzwj w,x�
xj sxtw�wj kj wj shj �utnsy�fsi�ymj �twnlns�tk�ymj �xj sxtw�httwinsfyj �x~ xyj r�nx�yt�ktqqt| 3�

� � M� � M� � nx�ymj �{j hytw�ns�ymj �uwj {ntzx�xj sxtw�httwinsfyj �x~ xyj r�fqtsl�| mnhm�ymj �wj kj wj shj �rtzsy�
httwinsfyj �x~ xyj r�]�f} nx�nx�fqnlsj i3

][JH� xnlsnknj x�ymfy�ymj �xuj hnknhfynts�tk�ymj �]�f} nx�tk�ymj �wj kj wj shj �rtzsy�httwinsfyj �x~ xyj r�ns�ymj �
hzwwj sy�xj sxtw�httwinsfyj �x~ xyj r�nx�yt�ktqqt| 3�

�n1�o1�p� nx�ymj �{j hytw�ns�ymj �hzwwj sy�xj sxtw�httwinsfyj �x~ xyj r�fqtsl�| mnhm�ymj �xj sxtw�httwinsfyj �
x~ xyj r�_�f} nx�nx�fqnlsj i3

_[JH� xnlsnknj x�ymfy�ymj �xuj hnknhfynts�tk�ymj �_�f} nx�tk�ymj �wj kj wj shj �rtzsy�httwinsfyj �x~ xyj r�ns�ymj �
hzwwj sy�xj sxtw�httwinsfyj �x~ xyj r�nx�yt�ktqqt| 3�
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6.152 REPORT

g� �� ����[ Xuj hnknj x�fiinyntsfq�nsktwrfynts�yt�gj �uzy�ns�ymj �I R J �tzyuzy�knqj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? sI��� � � .BWJUTWY4{fwd6� {fwd7� {fwd8

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

FQLTW�
HH-qsfrj6.�
HN-qsfrj7.�
HX-qsfrj8.�
IFYJ�
IN-qsfrj9.�
IX-qsfrj: .�
I[-qsfrj;.�
KN-qsfrj<.�
KX-qsfrj=.�
MZRNI�
QN-qsfrj>.�
RI-qsfrj65.�
RTIJ�

�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

TU-qsfrj66.�
UH-qsfrj67.�
UQ-qsfrj68.�
US-qsfrj69.�
UW-qsfrj6: .�
UX-qsfrj6;.�
U[-qsfrj6<.�
V-qsfrj6=.�
YJRUH�
YJRUK�
YJRU\H�
YJRU\K�
YNRJ�
YQ-qsfrj6>.�

{fwd7� hfs� gj?
�� [

1{fwd6� {fwd7
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [

MH� � � � H
itjx� sty� j}nxy

FQLTW� xnlsnknj x�ymj �I R J �| nqq�tzyuzy�ymj �y~ uj �tk�fqltwnymr�zxj i�ns�hfqhzqfynsl�ymj �kj fyzwj 3

HH-qsfrj6.� nx�ymj �qfgj q�tk�ymj �hzyyj w�htruj sxfynts3

HN-qsfrj7.� nx�ymj �qfgj q�tk�ymj �ufwy�mtqinsl�hqfru3

HX-qsfrj8.� nx�ymj �qfgj q�tk�ymj �ufwy�mtqinsl�hqfru�xj wnfq�szrgj w3

IFYJ� Nk�zxj i�ytlj ymj w�| nym�fs�K I��� � � .�tw�K FI��� � � .�ns�fs�T Z YUZ Y�xyfyj rj sy1�xnlsnknj x�ymj �ifyj �fy�
ymj �j si�tk�ymj �rj fxzwj rj sy�tk�ymfy�kj fyzwj @�tymj w| nxj 1�xnlsnknj x�ymj �hzwwj sy�ifyj 3�

IN-qsfrj9.� nx�ymj �qfgj q�tk�ymj �I R J 3

IX-qsfrj: .� nx�ymj �qfgj q�tk�ymj �I R J �xtky| fwj 3

I[-qsfrj;.� nx�ymj �qfgj q�tk�ymj �I R J �xtky| fwj �{j wxnts3

KN-qsfrj<.� nx�ymj �qfgj q�tk�ymj �ufwy�mtqinsl�kn} yzwj 3

KX-qsfrj=.� nx�ymj �qfgj q�tk�ymj �ufwy�mtqinsl�kn} yzwj �xj wnfq�szrgj w3

MZRNI� Nk�zxj i�ytlj ymj w�| nym�fs�K I��� � � .�tw�K FI��� � � J ns�fs�T Z YUZ Y�xyfyj rj sy1�xnlsnknj x�ymfy�ymj �
wj qfyn{j �mzrniny~ �fy�ymj �j si�tk�ymj �rj fxzwj rj sy�tk�ymfy�kj fyzwj @�tymj w| nxj 1�xnlsnknj x�ymj �
hzwwj sy�wj qfyn{j �mzrniny~ 3

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �wj utwy3�

QN-qsfrj>.� nx�ymj �qfgj q�tk�ymj �ufwy�qty3

RI-qsfrj65.� nx�ymj �qfgj q�tk�ymj �rfszkfhyzwnsl�ij {nhj 3

RTIJ� xnlsnknj x�ymj �I R J �| nqq�tzyuzy�ymj �rtij �-FZYT 1�R FS1�tw�UWT L.�ns�| mnhm�ymj �kj fyzwj �
rj fxzwj rj sy�| fx�rfij 3

TU-qsfrj66.� nx�ymj �qfgj q�tk�ymj �I R J �tuj wfytw3

UH-qsfrj67.� nx�ymj �qfgj q�tk�ymj �nsxuj hynts�uwthj izwj 3
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UQ-qsfrj68.� nx�ymj �qfgj q�tk�ymj �nsxuj hynts�uqfs3

US-qsfrj69.� nx�ymj �qfgj q�tk�ymj �ufwy3

UW-qsfrj6: .� nx�ymj �qfgj q�tk�ymj �ufwy�wj {nxnts�qj {j q3

UX-qsfrj6;.� nx�ymj �qfgj q�tk�ymj �ufwy�xj wnfq�szrgj w3

U[-qsfrj6<.� nx�ymj �qfgj q�tk�ymj �uwj {ntzx�tuj wfynts3

V-qsfrj6=.� nx�ymj �qfgj q�tk�ymj �V NX �{fwnfgqj 3

YJRUH� Nk�zxj i�ytlj ymj w�| nym�fs�K I��� � � .�tw�K FI��� � � J ns�fs�T Z YUZ Y�xyfyj rj sy1�xnlsnknj x�ymfy�ymj �
yj ruj wfyzwj 1�ns�ij lwj j x�H j qxnzx1�fy�ymj �j si�tk�ymj �rj fxzwj rj sy�tk�ymfy�kj fyzwj @�tymj w| nxj 1�
xnlsnknj x�ymj �hzwwj sy�yj ruj wfyzwj 1�ns�ij lwj j x� H j qxnzx3�

YJRUK� Nk�zxj i�ytlj ymj w�| nym�fs�K I��� � � .�tw�K FI��� � � .�ns�fs�T Z YUZ Y�xyfyj rj sy1�xnlsnknj x�ymfy�ymj �
yj ruj wfyzwj 1�ns�ij lwj j x�K fmwj smj ny1�fy�ymj �j si�tk�ymj �rj fxzwj rj sy�tk�ymfy�kj fyzwj @�tymj w| nxj 1�
xnlsnknj x�ymj �hzwwj sy�yj ruj wfyzwj 1�ns�ij lwj j x�K fmwj smj ny3�

YJRU\H� Nk�zxj i�ytlj ymj w�| nym�fs�K -qsfrj .�tw�K F-qsfrj J ns�fs�T Z YUZ Y�xyfyj rj sy1�xnlsnknj x�ymfy�ymj �
yj ruj wfyzwj �tk�ymj �| twpunj hj 1�ns�ij lwj j x�H j qxnzx1�fy�ymj �j si�tk�ymj �rj fxzwj rj sy�tk�ymfy�
kj fyzwj @�tymj w| nxj 1�xnlsnknj x�ymj �hzwwj sy�yj ruj wfyzwj �tk�ymj �| twpunj hj 1�ns�ij lwj j x�H j qxnzx3�

YJRU\K� Nk�zxj i�ytlj ymj w�| nym�fs�K I��� � � .�tw�K FI��� � � .�ns�fs�T Z YUZ Y�xyfyj rj sy1�xnlsnknj x�ymfy�ymj �
yj ruj wfyzwj �tk�ymj �| twpunj hj 1�ns�ij lwj j x�K fmwj smj ny1�fy�ymj �j si�tk�ymj �rj fxzwj rj sy�tk�ymfy�
kj fyzwj @�tymj w| nxj 1�xnlsnknj x�ymj �hzwwj sy�yj ruj wfyzwj �tk�ymj � | twpunj hj 1�ns�ij lwj j x�K fmwj smj ny3�

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x3

YNRJ� Nk�zxj i�ytlj ymj w�| nym�fs�K I��� � � .�tw�K FI��� � � .�ns�fs�T Z YUZ Y�xyfyj rj sy1�xnlsnknj x�ymfy�ymj �
ynrj �fy�ymj �j si�tk�ymj �rj fxzwj rj sy�tk�ymfy�kj fyzwj @�tymj w| nxj 1�xnlsnknj x�ymj �hzwwj sy�ynrj 3�

YQ-qsfrj6>.� nx�ymj �qfgj q�tk�ymj �yttq3

Ymj �fiinyntsfq�nsktwrfynts�wj vzj xyj i�ns�ymj �W I��� � � .�xyfyj rj sy�fwj �ymtxj �ifyf�| mnhm�fwj �wj qj {fsy�yt�ymj �
rj fxzwj rj sy�gzy�hfssty�gj �hfqhzqfyj i�kwtr�ymj �kj fyzwj �fsi�ytqj wfshj �tzyuzy�ifyf3�

\ mj s�I FYJ 1�YNR J 1�M Z R NI 1�YJ R U H 1�YJ R UK 1�YJ R U \ H 1�tw�YJ R U\ K �nx�xuj hnknj i�izwnsl�wj utwynsl�tk�FSL QG�fsi�
I NXYG�ytqj wfshj x1�ymj xj �{fqzj x�| nqq�gj �tzyuzy�ktw�gtym�kj fyzwj x3��Fqq�nyj rx�ktw�ymj �knwxy�kj fyzwj �| nqq�gj �tzyuzy�
ktqqt| j i�g~ �fqq�nyj rx�tk�ymj �xj htsi�kj fyzwj 3�

Ymj �W J UT W Y�xyfyj rj sy�itj x�sty�ywnllj w�tzyuzy�g~ �nyxj qk3��Ymj �j qj rj syx�xuj hnknj i�ns�ymj �W J UT WY�xyfyj rj sy�fwj �
tzyuzy�ymwtzlm�ymj �T Z YUZ Y�xyfyj rj sy�| mj s�ymj �W I��� � � .�nx�wj kj wj shj i3

Ymj �xuj hnknh�tzyuzy�ktwrfy�ktw��� �� � � j qj rj syx�sty�mf{nsl�f�ij knsj i�tzyuzy�ktwrfy�ns�f�I R NX�xyfyj rj sy�ij knsnynts�nx�
fx�k����� � [

FQL T W �B �,yj } y, M Z R NI �B �wj fq YJ R UK �B �wj fq YJ R U\ K �B �wj fq

I FYJ �B � ~ ~ ~ ~ 4rr4ii YJ R U H �B �wj fq YJ R U \ H �B �wj fq YNR J �B �mm?rr?xx
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6.153 RESUME

g� �� ����[ Zxj i�yt�wj xzrj �uwtlwfr�j } j hzynts�fkyj w�wj ht{j w~ �kwtr�I R J �j wwtw3�

j�uzy�K twrfyx?

hfs� gj? sftvnfP� � � � R

T zyuzy�K twrfyx?

hfs� gj? sftvnfP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [

I� � � � � � � � � � J
HZWJSY�
JSI�
SJ]Y�
XYFWY�
XYTU�

I� � � � � � � � � � J xnlsnknj x�ymj �qfgj q�yt�| mnhm�uwtlwfr�j } j hzynts�nx�ywfsxkj wwj i3�

HZWJSY� xnlsnknj x�ymfy�uwtlwfr�j } j hzynts�wj Nj } j hzyj x�ymj �hzwwj sy�uwtlwfr�xyfyj rj sy1�ymfy�nx1�ymj �
xyfyj rj sy�gj nsl�j } j hzyj i�| mj s�ymj � j wwtw�thhzwwj i3�

JSI� xnlsnknj x�ymfy�ymj �uwtlwfr�j } j hzynts�xpnux�yt�ymj �J S I R J X �xyfyj rj sy�tk�ymj �hzwwj sy�R J FX�tw�
W R J FX�gqthp3��Nk�uwtlwfr�j } j hzynts�nx�sty�ns�f�R J FX333J S I R J X �gqthp�tw�
W R J FX� J S I R J X�gqthp1�j } j hzynts�nx�ywfsxkj wwj i�yt�ymj �sj } y�xyfyj rj sy3�

SJ]Y� xnlsnknj x�ymj �ywfsxkj w�tk�uwtlwfr�j } j hzynts�yt�ymj �sj } y�uwtlwfr�xyfyj rj sy3�

XYFWY� xnlsnknj x�ymj �ywfsxkj w�uwtlwfr�j } j hzynts�yt�ymj �gj lnssnsl�tk�ymj �R J FX333J S I R J X �gqthp�tw�
W R J FX� J S I R J X�gqthp�ns�| mnhm�ymj �j wwtw�thhzwwj i3��Nk�uwtlwfr�j } j hzynts�nx�sty�ns�f�
R J FX333J S I R J X�gqthp�tw�W R J FX� J S I R J X�gqthp1�uwtlwfr� j } j hzynts�wj Nj } j hzyj x�ymj �
hzwwj sy�uwtlwfr�xyfyj rj sy1�ymfy�nx1�ymj �xyfyj rj sy�gj nsl�j } j hzyj i�| mj s�ymj �j wwtw�thhzwwj i3

XYTU� xnlsnknj x�ymfy�ymj �uwtlwfr�j } j hzynts�gj �xytuuj i3�

T s�gwfshmnsl�yt�ymj �j wwtw�wj ht{j w~ �qfgj q1�j wwtw�mfsiqnsl�g~ �ymj �J W W T W �xyfyj rj sy�nx�xzxuj sij i�zsynq�f�W J XZ R J �
� �� �� � � ��O

Ymj �W J XZ R J �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.154 RMEAS ( input format 1 )

g� �� ����[ H fzxj x�ymj �I R J �yt�rj fxzwj �fs�FW H 1�H NW H QJ 1�J QQNUX�tw�T GO J H Y�kj fyzwj �wj qfyn{j �yt�
fstymj w�ij knsj i4htsxywzhyj i�kj fyzwj 3

Nsuzy� K twrfyx?

hfs� gj? snfbtP� � � � RMgI��� � � RJM�M� � � � S

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

FWH�
HNWHQJ�
JQQNUX�
TGOJHY�

{fwd7� hfs� gj?
�� [

KF-qsfrj7.�
wfdcmeM� M�R

FWH� xnlsnknj x�ymfy�f�hnwhzqfw�fwh�nx�yt�gj �rj fxzwj i3

HNWHQJ� xnlsnknj x�ymfy�f�hnwhqj �nx�yt�gj �rj fxzwj i3

JQQNUX� xnlsnknj x�ymfy�fs�j qqnuxj �nx�yt�gj �rj fxzwj i3

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�yt�gj �rj fxzwj i3�

KF-qsfrj7.� -Fiozxyx�Qthfynts�fsi4tw�T wnj syfynts.

xnlsnknj x�ymfy�ymj �strnsfq�wj qfyntsxmnu�gj y| j j s�ymj �wj kj wj shj �kj fyzwj �fhyzfq1�K FI��� � � 7.1�fsi�
ymj �kj fyzwj �strnsfq�gj nsl�rj fxzwj i1�K I��� � � 6.1�nx�yt�gj �rfnsyfnsj i3��K FI��� � � 7.�rzxy�gj �f�
uwj {ntzxq~ �rj fxzwj i�tw�htsxywzhyj i�uqfsj Nwj izhngqj �tw�utnsyNwj izhngqj � kj fyzwj 3

Utxnynts�fsi�twnj syfyntsfq�ij {nfynts�fwj �fuuqnj i�| mj s�K FI��� � � 7.�nx�f�uqfsj �wj izhngqj �
kj fyzwj 3��Utxnyntsfq�ij {nfynts�tsq~ �nx�fuuqnj i�| mj s�K F-qsfrj 7.�nx�f�utnsy�wj izhngqj �kj fyzwj 3

Utxnyntsfq�fsi�twnj syfyntsfq�ij {nfynts�fwj �fuuqnj i�wj qfyn{j �yt�K F-qsfrj 7.3�

Ymj �ywfsxktwrfynts�gj y| j j s�ymj �twnlnsfq�kj fyzwj �strnsfq�gj nsl�rj fxzwj i1�K I��� � � 6.1�fsi�nyx�
fiozxyj i�strnsfq�nx�zxj i�yt�ywfsxktwr�fqq�ymj �xzgxj vzj sy�rtynts�fsi�rj fxzwj rj sy�
fxxthnfyj i�| nym�ymj �kj fyzwj 3

W j kj w�yt�-K nlzwj �G39=�� �W j qfyn{j �rj fxzwj �4�utxnynts�+�fuuwtfhm.1�-K nlzwj �cOUZ�� �W j qfyn{j �
rj fxzwj �4�wj yfnsnsl�wj qfyn{j �utxnynts.1�-K nlzwj �cOVQ�� �W j qfyn{j �rj fxzwj �4�utxnynts.1�fsi�
IK nlzwj �cOVR�� �W j qfyn{j �rj fxzwj �4�utxnynts�+�fuuwtfhm.�ktw�f��unhytwnfq�wj uwj xj syfyntsx�tk�
kj fyzwj x�gj nsl�rj fxzwj i�wj qfyn{j �yt�f�wj kj wj shj �kj fyzwj 3�

W j kj w�yt�-K nlzwj �G3: 8�� �W R J FX4H NW H QJ �| nym�K FI��� � � SJ.�ktw�fs�j } fruqj �tk�ymj �
gbI��� � � 7.�ufwfrj yj w�| mj s�rj fxzwnsl�f�hnwhqj �kj fyzwj 3

s� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�rj fxzwj rj syx�yt�gj �yfpj s�ns�ymj �
rj fxzwj rj sy�tk�ymj �kj fyzwj 3��Ny�nx�tsq~ �zxj i�| mj s�rfszfq�rtij ����fzytrfynh�rtij �fwj �ns�
j kkj hy1�fsi�| mj s�xhfssnsl�nx�sty�ns�j kkj hy3��\ mj s�xhfssnsl�mfx�gj j s�fhyn{fyj i1�ymj �xhfssnsl�
ufwfrj yj wx�fsi�I R J Hx�nsyj wsfq�fqltwnymrx�ij yj wrnsj �ymj �szrgj w�tk�rj fxzwj rj sy�utnsyx3�

s6� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�xfruqj �utnsyx�yt�gj �yfpj s�| mj s�[ J H GQI �nx�
zxj i3��Ymj �fqltwnymr�tk�ymj �I R J �hfs�ij yj wrnsj �ymj �twij w�fsi�inwj hynts�-hqthp| nxj �tw�
� �� ��� �Nhqthp| nxj �fwtzsi�ymj �kj fyzwj �yt�gj �rj fxzwj i.�ymj �xfruqj �utnsyx�| nqq�gj �yfpj s3�

s6�hfssty�j vzfq�73

TGOJHY� xnlsnknj x�ymfy�fs�tgoj hy�nx�yt�gj �rj fxzwj i3

w� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �nshwj rj syfq�{fqzj �kwtr�ymj �ij knsnsl�utwynts�tk�ymj �
kj fyzwj �ymfy�ymj �xfruqj �utnsyx�| nqq�gj �yfpj s3��Ymj �I R J �| nqq�zxj �nyx�t| s�fqltwnymr�yt�uqfhj �ymj �
xfruqj �utnsyx�| nymns�ymnx�'wfinzx��tsj '�fwtzsi�ymj �kj fyzwj �
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[JHGQI� xnlsnknj x�ymj �xfruqnsl�rj ymti�yt�gj �zxj i�ij uj sinsl�ts�ymj �{fqzj �tk�s63��Ymj xj �xfruqj x�| nqq�
gj �fzytrfynhfqq~ �yfpj s�g~ �ymj �I R J �yt�qthfyj �tw�qthfyj �fsi�twnj sy�ymj �kj fyzwj �uwntw�yt�
rj fxzwnsl�ny?

s6�B �6�-Fiozxyx�Qthfynts.

F�xnslqj �utnsy�nx�fzytrfynhfqq~ �yfpj s�| nymns�f�xuj hnknj i�inxyfshj 1�,w,1�kwtr�ymj �ij knsnsl�utwynts�
tk�ymj �kj fyzwj 3��Utxnyntsfq�ij {nfynts�nx�fuuqnj i�fqtsl�ymj �strnsfq�{j hytw�yt�j xyfgqnxm�ymj �
rj fxzwj rj sy�uqfsj 3��Ymj �ij uym�xuj hnknj i�ns�ymj �XS XJ Y�xyfyj rj sy�nx�fuuqnj i�yt�ymnx�
rj fxzwj rj sy�uqfsj 3��Ymj �strnsfq�{j hytw�tk�ymj �kj fyzwj �gj nsl�rj fxzwj i�nx�zxj i�fx�ymj �
fuuwtfhm�{j hytw3

s6�C B �8�-Fiozxyx�Qthfynts�fsi�T wnj syfynts.�

,s6,�stsNhtqqnsj fw�utnsyx�fwj �fzytrfynhfqq~ �yfpj s�| nymns�f�xuj hnknj i�inxyfshj 1�,w,1�kwtr�ymj �
ij knsnsl�utwynts�tk�ymj �kj fyzwj 3��F�rj fxzwj rj sy�uqfsj �fsi�stwrfq�{j hytw�fwj �yt�gj �
htsxywzhyj i�kwtr�ymj �xfruqj �utnsyx3��Utxnyntsfq�ij {nfynts�fqtsl�ymnx�stwrfq�{j hytw�fsi�ymj �
twnj syfyntsfq�ij {nfynts�fwj �fuuqnj i3��Ymj �ij uym�xuj hnknj i�ns�ymj �XS XJ Y�xyfyj rj sy�nx�fuuqnj i�yt�
ymj �htsxywzhyj i�rj fxzwj rj sy�uqfsj 3��Ymj �stwrfq�{j hytw�nx�zxj i�fx�ymj �fuuwtfhm�{j hytw�ktw�
rj fxzwnsl�ymj �kj fyzwj 3��

W j kj w�yt�-K nlzwj �G39;�� �Utxnyntsfq�ij {nfynts.�ktw�fs�j } fruqj �tk�fuuq~ nsl�utxnyntsfq�ij {nfynts�| mj s�rj fxzwnsl�f�
�� � �� �� O
W j kj w�yt�-K nlzwj �G39<�� �Utxnyntsfq�fsi�twnj syfyntsfq�ij {nfynts.�ktw�fs�j } fruqj �fuuq~ nsl�utxnyntsfq�ij {nfynts�fsi�
twnj syfyntsfq�ij {nfynts�| mj s�rj fxzwnsl�f�kj fyzwj 3��

Ymj �W R J FX�xyfyj rj sy�nx�zxzfqq~ �ktqqt| j i�g~ �f�xj wnj x�tk�xyfyj rj syx1�j nymj w�UFR J FX1�UYR J FX�tw�L T YT �
xyfyj rj syx3��Ymj �W R J FX�xyfyj rj sy�nx�yj wrnsfyj i�| nym�fs�J S I R J X�xyfyj rj sy3��Ymj �I R J �| nqq�rj fxzwj �ymj �
�� � �� �� �| nym�nyx�t| s�nsyj wsfq�fqltwnymr�| mj s�fzytrfynh�rtij �nx�fhyn{j 3��\ mj s�ymj �I R J �qfhpx�ymnx�hfufgnqny~ 1�ny�| nqq�
ij kfzqy�yt�ymj �sj } y�uwtlwfr�qj {j q3

W j kj w�yt�-K nlzwj �G3: 9�� �W R J FX4H NW H QJ �| nym�[ J H GQI 1w16�fsi�| nym�[ J H GQI 1w18.�ktw�fs�j } fruqj �tk�ymj �[ J H GQI �
ufwfrj yj w�| mj s�rj fxzwnsl�f�hnwhqj �kj fyzwj 3

W j kj w�yt�-K nlzwj �G3: 7�� �W R J FX4FW H �| nym�fsi�| nymtzy�f�h~ qnsiwnhfq�uwtgj .�ktw�fs�j } fruqj �tk�W R J FX4FW H �| nym�
fsi�| nymtzy�f�h~ qnsiwnhfq�uwtgj 3

W j kj w�yt�-K nlzwj �G3: : �� �W R J FX4H NW H QJ �| nym�fsi�| nymtzy�f�h~ qnsiwnhfq�uwtgj .�ktw�fs�j } fruqj �tk�W R J FX4H NW H QJ �
| nym�fsi�| nymtzy�f�h~ qnsiwnhfq�uwtgj 3

\ mj s�uwtlwfrrj i��rtij �nx�fhyn{j 1�ymj �I R J �| nqq�ktqqt| �ymj �ln{j s�UFR J FX1�UYR J FX����L T YT �xyfyj rj syx�yt�
rj fxzwj �ymj �kj fyzwj 3�

Nk�ymj �I R J �itj x�sty�wj htlsn�j �ymj �xuj hnknj i�kj fyzwj �y~ uj 1�fsi�nk�f�rj fxzwj rj sy�xj vzj shj �nx�uwtlwfrrj i1�ymj �
I R J �| nqq�ktqqt| �ymj �rj fxzwj rj sy�xj vzj shj �fsi�tzyuzy�wf| �ifyf�ktw�ymj �rj fxzwj rj sy�wj xzqy3�

F�rnsnrzr�tk�8�utnsyx�fwj �wj vznwj i�ktw�rj fxzwnsl�fs�FW H �kj fyzwj 3
F�rnsnrzr�tk�8�utnsyx�fwj �wj vznwj i�ktw�rj fxzwnsl�f�H NW H QJ �kj fyzwj 3���
F�rnsnrzr�tk�: �utnsyx�fwj �wj vznwj i�ktw�rj fxzwnsl�fs�J QQNUX�kj fyzwj 3�
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6.155 RMEAS ( input format 2 )

g� �� ����[ H fzxj x�ymj �I R J �yt�rj fxzwj �f�H T S J 1�H ^QS I W1�UFWUQS1�W H YS L Q�tw�X^R UQS �kj fyzwj �
wj qfyn{j �yt�fstymj w�ij knsj i4htsxywzhyj i�kj fyzwj 3�

Nsuzy� K twrfyx?

hfs� gj? snfbtP� � � � RMgI��� � � RJM�Mgb-qsfrj7.�

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [

HTSJ�
H^QSIW�
UFWUQS�
WHYSLQ�
X^RUQS�

HTSJ� xnlsnknj x�ymfy�f�htsj �nx�yt�gj �rj fxzwj i3

H^QSIW� xnlsnknj x�ymfy�f�h~ qnsij w�nx�yt�gj �rj fxzwj i3

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�yt�gj �rj fxzwj i3�

KF-qsfrj7.� -Fiozxyx�Qthfynts�fsi4tw�T wnj syfynts.

xnlsnknj x�ymfy�ymj �strnsfq�wj qfyntsxmnu�gj y| j j s�ymj �wj kj wj shj �kj fyzwj �fhyzfq1�K F-qsfrj 7.1�fsi�
ymj �kj fyzwj �strnsfq�gj nsl�rj fxzwj i1�K I��� � � 6.1�nx�yt�gj �rfnsyfnsj i3��K FI��� � � 7.�rzxy�gj �f�
uwj {ntzxq~ �rj fxzwj i�tw�htsxywzhyj i�uqfsj Nwj izhngqj �tw�� ����Nwj izhngqj � kj fyzwj 3

Utxnynts�fsi�twnj syfyntsfq�ij {nfynts�fwj �fuuqnj i�| mj s�K F-qsfrj 7.�nx�f�uqfsj �wj izhngqj �
kj fyzwj 3��Utxnyntsfq�ij {nfynts�tsq~ �nx�fuuqnj i�| mj s�K F-qsfrj 7.�nx�f�utnsy�wj izhngqj �kj fyzwj 3

Utxnyntsfq�fsi�twnj syfyntsfq�ij {nfynts�fwj �fuuqnj i�wj qfyn{j �yt�K F-qsfrj 7.3�

Ymj �ywfsxktwrfynts�gj y| j j s�ymj �twnlnsfq�kj fyzwj �strnsfq�gj nsl�rj fxzwj i1�K -qsfrj 6.1�fsi�nyx�
fiozxyj i�strnsfq�nx�zxj i�yt�ywfsxktwr�fqq�ymj �xzgxj vzj sy�rtynts�fsi�rj fxzwj rj sy�
fxxthnfyj i�| nym�ymj �kj fyzwj 3

W j kj w�yt�-K nlzwj �G39=�� �W j qfyn{j �rj fxzwj �4�utxnynts�+�fuuwtfhm.1�-K nlzwj �cOUZ�� �W j qfyn{j �
rj fxzwj �4�wj yfnsnsl�wj qfyn{j �utxnynts.1�-K nlzwj �cOVQ�� �W j qfyn{j �rj fxzwj �4�utxnynts.1�fsi�
IK nlzwj �cOVR�� �W j qfyn{j �rj fxzwj �4�utxnynts�+�fuuwtfhm.�ktw�f��unhytwnfq�wj uwj xj syfyntsx�tk�
kj fyzwj x�gj nsl�rj fxzwj i�wj qfyn{j �yt�f�wj kj wj shj �kj fyzwj 3�

s� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�rj fxzwj rj syx�yt�gj �yfpj s�ns�ymj �
rj fxzwj rj sy�tk�ymj �kj fyzwj 3��Ny�nx�tsq~ �zxj i�| mj s�rfszfq�rtij �fsi�fzytrfynh�rtij �fwj �ns�
j kkj hy1�fsi�| mj s�xhfssnsl�nx�sty�ns�j kkj hy3��\ mj s�xhfssnsl�mfx�gj j s�fhyn{fyj i1�ymj �xhfssnsl�
ufwfrj yj wx�fsi�I R J Hx�nsyj wsfq�fqltwnymrx�ij yj wrnsj �ymj �szrgj w�tk�rj fxzwj rj sy�utnsyx3�

UFWUQS� xnlsnknj x�ymfy�f�kj fyzwj �tk�qnsj fw�xn�j �-xqty1�gqthp.�nx�yt�gj �rj fxzwj i3�

WHYSLQ� xnlsnknj x�ymfy�f�wnlmy�wj hyfslzqfw�uwnxr�nx�yt�gj �rj fxzwj i3�

X^RUQS� xnlsnknj x�ymfy�f�kj fyzwj �tk�qnsj fw�xn�j �-xqty1�gqthp.�nx�yt�gj �rj fxzwj i3�

W j kj w�yt�-K nlzwj �G39;�� �Utxnyntsfq�ij {nfynts.�ktw�fs�j } fruqj �tk�fuuq~ nsl�utxnyntsfq�ij {nfynts�| mj s�rj fxzwnsl�f�
�� � �� �� O
W j kj w�yt�-K nlzwj �G39<�� �Utxnyntsfq�fsi�twnj syfyntsfq�ij {nfynts.�ktw�fs�j } fruqj �fuuq~ nsl�utxnyntsfq�ij {nfynts�fsi�
twnj syfyntsfq�ij {nfynts�| mj s�rj fxzwnsl�f�kj fyzwj 3��

Ymj �W R J FX�xyfyj rj sy�nx�zxzfqq~ �ktqqt| j i�g~ �f�xj wnj x�tk�xyfyj rj syx1�j nymj w�UFR J FX1�UYR J FX�tw�L T YT �
xyfyj rj syx3��Ymj �W R J FX�xyfyj rj sy�nx�yj wrnsfyj i�| nym�fs�J S I R J X�xyfyj rj sy3�

Ymj �I R J �| nqq�rj fxzwj �ymj �kj fyzwj �| nym�nyx�t| s�nsyj wsfq�fqltwnymr�| mj s�fzytrfynh�rtij �nx�fhyn{j 3��\ mj s�ymj �I R J �
qfhpx�ymnx�hfufgnqny~ 1�ny�| nqq�ij kfzqy�yt�ymj �sj } y�uwtlwfr�qj {j q3�
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\ mj s�uwtlwfrrj i��rtij �nx�fhyn{j 1�ymj �I R J �| nqq�ktqqt| �ymj �ln{j s�UFR J FX1�UYR J FX�tw�L T YT �xyfyj rj syx�yt�
rj fxzwj �ymj �kj fyzwj 3

Nk�ymj �I R J �itj x�sty�wj htlsn�j �ymj �xuj hnknj i�kj fyzwj �y~ uj 1�fsi�nk�f�rj fxzwj rj sy�xj vzj shj �nx�uwtlwfrrj i1�ymj �
I R J �| nqq�ktqqt| �ymj �rj fxzwj rj sy�xj vzj shj �fsi�tzyuzy�wf| �ifyf�ktw�ymj �rj fxzwj rj sy�wj xzqy3�

F�rnsnrzr�tk�;�utnsyx�fwj �wj vznwj i�ktw�rj fxzwnsl�f�H T S J �kj fyzwj 3�
F�rnsnrzr�tk�;�utnsyx�fwj �wj vznwj i�ktw�rj fxzwnsl�f�H ^QS I W �kj fyzwj 3
F�rnsnrzr�tk�9�utnsyx�fwj �wj vznwj i�ktw�rj fxzwnsl�f�UFWUQS �kj fyzwj 3��
F�rnsnrzr�tk�>�utnsyx�fwj �wj vznwj i�ktw�rj fxzwnsl�f�W H YS L Q�kj fyzwj 3�
F�rnsnrzr�tk�9�utnsyx�fwj �wj vznwj i�ktw�rj fxzwnsl�f�X^R UQS �kj fyzwj 3
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6.156 RMEAS ( input format 3 )

g� �� ����[ H fzxj x�ymj �I R J �yt�rj fxzwj �f�hj syj wj i�ufwfqqj q�qnsj 1�H UFW QS1�kj fyzwj �wj qfyn{j �yt�fstymj w�
ij knsj i4htsxywzhyj i�kj fyzwj 3

Nsuzy�K twrfyx?�

hfs� gj? snfbtPdqbsmoMgI��� � � 6.1s1{fwd6� {fwd7

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

KF-qsfrj7.�
wfdcmeM� M�R

{fwd7� hfs� gj?
�� [

Mpsjfou
itjx� sty� j}nxy

HUFWQS� xnlsnknj x�ymfy�f�hj syj wj i�ufwfqqj q�qnsj �kj fyzwj �nx�yt�gj �rj fxzwj i3��Ymnx�nruqnj x�ymfy�fy�qj fxy�y| t�
tuutxnyj �ufwfqqj q�qnsj x�ymfy�fwj �tk�j vzfq�qj slym3�

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�hj syj wj i�ufwfqqj q�qnsj �kj fyzwj �strnsfq�yt�gj �rj fxzwj i3

KF-qsfrj7.� -Fiozxyx�Qthfynts�fsi�T wnj syfynts.

xnlsnknj x�ymfy�ymj �strnsfq�wj qfyntsxmnu�gj y| j j s�ymj �wj kj wj shj �kj fyzwj �fhyzfq1�K FI��� � � 7.1�fsi�
ymj �kj fyzwj �strnsfq�gj nsl�rj fxzwj i1�K I��� � � 6.1�nx�yt�gj �rfnsyfnsj i3��K FI��� � � 7.�rzxy�gj �f�
uwj {ntzxq~ �rj fxzwj i�tw�htsxywzhyj i�uqfsj Nwj izhngqj �tw�utnsyNwj izhngqj � kj fyzwj 3

Utxnynts�fsi�twnj syfyntsfq�ij {nfynts�fwj �fuuqnj i�| mj s�K FI��� � � 7.�nx�f�uqfsj �wj izhngqj �
kj fyzwj 3��Utxnyntsfq�ij {nfynts�tsq~ �nx�fuuqnj i�| mj s�K F-qsfrj 7.�nx�f�utnsy�wj izhngqj �kj fyzwj 3

Utxnyntsfq�fsi�twnj syfyntsfq�ij {nfynts�fwj �fuuqnj i�wj qfyn{j �yt�K F-qsfrj 7.3�

Ymj �ywfsxktwrfynts�gj y| j j s�ymj �twnlnsfq�kj fyzwj �strnsfq�gj nsl�rj fxzwj i1�K I��� � � 6.1�fsi�nyx�
fiozxyj i�strnsfq�nx�zxj i�yt�ywfsxktwr�fqq�ymj �xzgxj vzj sy�rtynts�fsi�rj fxzwj rj sy�
fxxthnfyj i�| nym�ymj �kj fyzwj 3

W j kj w�yt�-K nlzwj �G39=�� �W j qfyn{j �rj fxzwj �4�utxnynts�+�fuuwtfhm.1�-K nlzwj �cOUZ�� �W j qfyn{j �
rj fxzwj �4�wj yfnsnsl�wj qfyn{j �utxnynts.1�-K nlzwj �cOVQ�� �W j qfyn{j �rj fxzwj �4�utxnynts.1�fsi�
IK nlzwj �cOVR�� �W j qfyn{j �rj fxzwj �4�utxnynts�+�fuuwtfhmJ ktw�f��unhytwnfq�wj uwj xj syfyntsx�tk�
kj fyzwj x�gj nsl�rj fxzwj i�wj qfyn{j �yt�f�wj kj wj shj �kj fyzwj 3�

W j kj w�yt�-K nlzwj �G3: ;�� � W R J FX4H UFW QS �| nym�K FI��� � � 7.�fsi�| nym�ymj �T W NJ S Y�
ufwfrj yj w.�ktw�fs�j } fruqj �tk�ymj �K FI��� � � 7.�ufwfrj yj w�| mj s�rj fxzwnsl�f�hj syj wj i�ufwfqqj q�
qnsj �kj fyzwj 3

s� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�rj fxzwj rj syx�yt�gj �yfpj s�ns�ymj �
rj fxzwj rj sy�tk�ymj �kj fyzwj 3��Ny�nx�tsq~ �zxj i�| mj s�rfszfq�rtij �fsi�fzytrfynh�rtij �fwj �ns�
j kkj hy1�fsi�| mj s�xhfssnsl�nx�sty�ns�j kkj hy3��\ mj s�xhfssnsl�mfx�gj j s�fhyn{fyj i1�ymj �xhfssnsl�
ufwfrj yj wx�fsi�I R J Hx�nsyj wsfq�fqltwnymrx�ij yj wrnsj �ymj �szrgj w�tk�rj fxzwj rj sy�utnsyx3�

s6� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�xfruqj �utnsyx�yt�gj �yfpj s�| mj s�[ J H GQI �nx�
zxj i3��Ymj �fqltwnymr�tk�ymj �I R J �hfs�ij yj wrnsj �ymj �twij w�fsi�inwj hynts�-hqthp| nxj �tw�
� �� ��� �Nhqthp| nxj �fwtzsi�ymj �kj fyzwj �yt�gj �rj fxzwj i.�ymj �xfruqj �utnsyx�| nqq�gj �yfpj s3�

s6�hfssty�j vzfq�73

TWNJSY� xnlsnknj x�ymfy�ymj �I R J �xmtzqi�fiozxy�ymj �wj rfnsnsl�rj fxzwj rj sy�utnsyx�fkyj w�rj fxzwnsl�ymj �
knwxy�y| t�utnsyx�ts�ymj �qtsl�xnij �tk�ymj �hj syj wj i�ufwfqqj q�qnsj �kj fyzwj 3

w� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �nshwj rj syfq�{fqzj �kwtr�ymj �ij knsnsl�utwynts�tk�ymj �
kj fyzwj �ymfy�ymj �xfruqj �utnsyx�| nqq�gj �yfpj s3��Ymj �I R J �| nqq�zxj �nyx�t| s�fqltwnymr�yt�uqfhj �ymj �
xfruqj �utnsyx�| nymns�ymnx�'wfinzx��tsj '�fwtzsi�ymj �kj fyzwj 3�

[JHGQI� xnlsnknj x�ymj �xfruqnsl�rj ymti�yt�gj �zxj i�ij uj sinsl�ts�ymj �{fqzj �tk�s63��Ymj xj �xfruqj x�| nqq�
gj �fzytrfynhfqq~ �yfpj s�g~ �ymj �I R J �yt�qthfyj �tw�qthfyj �fsi�twnj sy�ymj �kj fyzwj �uwntw�yt�
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rj fxzwnsl�ny?

s6�B �6�-Fiozxyx�Qthfynts.

F�xnslqj �utnsy�nx�fzytrfynhfqq~ �yfpj s�| nymns�f�xuj hnknj i�inxyfshj 1�,w,1�kwtr�ymj �ij knsnsl�utwynts�
tk�ymj �kj fyzwj 3

Utxnyntsfq�ij {nfynts�nx�fuuqnj i�fqtsl�ymj �strnsfq�{j hytw�yt�j xyfgqnxm�ymj �rj fxzwj rj sy�uqfsj 3��
totfuPefUYM �nx�fuuqnj i�yt�ymnx�rj fxzwj rj sy�uqfsj 3��Ymj �strnsfq�{j hytw�tk�ymj �kj fyzwj �
gj nsl�rj fxzwj i�nx�zxj i�fx�ymj �fuuwtfhm�{j hytw3

s6�C B �8�-Fiozxyx�Qthfynts�fsi�T wnj syfynts.

,s6,�stsNhtqqnsj fw�utnsyx�fwj �fzytrfynhfqq~ �yfpj s�| nymns�f�xuj hnknj i�inxyfshj 1�,w,1�kwtr�ymj �
ij knsnsl�utwynts�tk�ymj �kj fyzwj 3��F�rj fxzwj rj sy�uqfsj �fsi�stwrfq�{j hytw�fwj �yt�gj �
htsxywzhyj i�kwtr�ymj �xfruqj �utnsyx3��Utxnyntsfq�ij {nfynts�fqtsl�ymnx�stwrfq�{j hytw�fsi�ymj �
twnj syfyntsfq�ij {nfynts�fwj �fuuqnj i3��XS XJ Y4I J UYM �nx�fuuqnj i�yt�ymj �htsxywzhyj i�
rj fxzwj rj sy�uqfsj 3��Ymj �stwrfq�{j hytw�nx�zxj i�fx�ymj �fuuwtfhm�{j hytw�ktw�rj fxzwnsl�ymj �
�� � �� �� O

Ymj �knwxy�y| t�utnsyx�ns�ymj �W R J FX�gqthp�rzxy�gj �ymj �nsxuj hynts�utnsyx�ts�ymj �qtsl�xnij �tk�ymj �hj syj wj i�ufwfqqj q�
qnsj �kj fyzwj 3

W j kj w�yt�-K nlzwj �G39;�� �Utxnyntsfq�ij {nfynts.�ktw�fs�j } fruqj �tk�fuuq~ nsl�utxnyntsfq�ij {nfynts�| mj s�rj fxzwnsl�f�
�� � �� �� O
W j kj w�yt�-K nlzwj �G39<�� �Utxnyntsfq�fsi�twnj syfyntsfq�ij {nfynts.�ktw�fs�j } fruqj �fuuq~ nsl�utxnyntsfq�ij {nfynts�fsi�
��nj syfyntsfq�ij {nfynts�| mj s�rj fxzwnsl�f�kj fyzwj 3��

W j kj w�yt�-K nlzwj �G3: <�� �W R J FX4H UFW QS �| nym�[ J H GQI 1w16�fsi�| nym�[ J H GQI 1w18.�ktw�fs�j } fruqj �tk�ymj �
[ J H GQI �ufwfrj yj w�| mj s�rj fxzwnsl�f�hj syj wj i�ufwfqqj q�qnsj �kj fyzwj 3

Ymj �W R J FX�xyfyj rj sy�nx�zxzfqq~ �ktqqt| j i�g~ �f�xj wnj x�tk�xyfyj rj syx1�j nymj w�UFR J FX1�UYR J FX�tw�L T YT �
xyfyj rj syx3��Ymj �W R J FX�xyfyj rj sy�nx�yj wrnsfyj i�| nym�fs�J S I R J X�xyfyj rj sy3�

Ymj �I R J �| nqq�rj fxzwj �ymj �hj syj wj i�ufwfqqj q�qnsj �kj fyzwj �| nym�nyx�t| s�nsyj wsfq�fqltwnymr�| mj s�fzytrfynh�rtij �nx�
fhyn{j 3��\ mj s�ymj �I R J �qfhpx�ymnx�hfufgnqny~ 1�ny�| nqq�ij kfzqy�yt�ymj �sj } y�uwtlwfr�qj {j q3�

\ mj s�uwtlwfrrj i��rtij �nx�fhyn{j 1�ymj �I R J �| nqq�ktqqt| �ymj �ln{j s�UFR J FX1�UYR J FX�tw�L T YT �xyfyj rj syx�yt�
rj fxzwj �ymj �kj fyzwj 3

Nk�ymj �I R J �itj x�sty�wj htlsn�j �ymj �� j syj wj i�ufwfqqj q�qnsj �kj fyzwj 1�fsi�nk�f�rj fxzwj rj sy�xj vzj shj �nx�uwtlwfrrj i1�
ymj �I R J �| nqq�ktqqt| �ymj �rj fxzwj rj sy�xj vzj shj �fsi�tzyuzy�wf| �ifyf�ktw�ymj �rj fxzwj rj sy�wj xzqy3�

F�rnsnrzr�tk�: �utnsyx�fwj �wj vznwj i�ktw�rj fxzwnsl�f�wtzsi�tw�kqfy�j sij ihj syj wj i�ufwfqqj q�qnsj �kj fyzwj 3

F�rnsnrzr�tk�8�utnsyx�fwj �wj vznwj i�ktw�rj fxzwnsl�fs�tuj s�j sij i�hj syj wj i�ufwfqqj q�qnsj �kj fyzwj 3�
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6.157 RMEAS ( input format 4 )

g� �� ����[ H fzxj x�ymj �I R J �yt�rj fxzwj �f�L H Z W [ J �tw�QNS J �kj fyzwj �wj qfyn{j �yt�fstymj w�ij knsj i�kj fyzwj �
fsi4tw�g~ �fuuwtfhmnsl�fqtsl�f�xuj hnknh�f} nx3

Nsuzy� K twrfyx?

hfs� gj? snfbtP� � � � RMgI��� � � RJM�M� � � � S

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

LHZW[J�
QNSJ�

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [
�� [

gI��� � � 6.� {fwd8
gbI��� � � 7.� {fwd8
wfdcmeM� M�R
]F]NX�
^F]NX�
_F]NX�

{fwd8� hfs� gj?
�� [
�� [
�� [

1]F]NX�
1^F]NX�
1_F]NX�
itjx� sty� j}nxy

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�yt�gj �rj fxzwj i3�

gI��� � � 6.� {fwd8 -Fiozxyx�Qthfynts.

� nlsnknj x�ymfy�ymj �j synwj �L H Z W [ J 1�K I��� � � 6.1�nx�yt�gj �rj fxzwj i�| nym�xzhhj xxn{j �utnsyx�
gj nsl�wj qfyn{j �yt�tsj �fstymj w3��Ns�j xxj shj 1�K I��� � � 6.�nx�gj nsl�rj fxzwj i�wj qfyn{j �yt�nyxj qk3

Utxnyntsfq�ij {nfynts�nx�fuuqnj i�wj qfyn{j �yt�K I��� � � RJO

KF-qsfrj7.� -Fiozxyx�Qthfynts�fsi4tw�T wnj syfynts.

xnlsnknj x�ymfy�ymj �strnsfq�wj qfyntsxmnu�gj y| j j s�ymj �wj kj wj shj �kj fyzwj �fhyzfq1�K F-qsfrj 7.1�
fsi�ymj �kj fyzwj �strnsfq�gj nsl�rj fxzwj i1�K I��� � � 6.1�nx�yt�gj �rfnsyfnsj i3��K F-qsfrj 7.�
rzxy�gj �f�uwj {ntzxq~ �rj fxzwj i�tw�htsxywzhyj i�uqfsj 2wj izhngqj �tw�utnsyNwj izhngqj � kj fyzwj 3

Utxnynts�fsi�twnj syfyntsfq�ij {nfynts�fwj �fuuqnj i�| mj s�K F-qsfrj 7.�nx�f�uqfsj �wj izhngqj �
kj fyzwj 3��Utxnyntsfq�ij {nfynts�tsq~ �nx�fuuqnj i�| mj s�K F-qsfrj 7.�nx�f�utnsy�wj izhngqj �kj fyzwj 3

Utxnyntsfq�fsi�twnj syfyntsfq�ij {nfynts�fwj �fuuqnj i�wj qfyn{j �yt�K F-qsfrj 7.3�

Ymj �ywfsxktwrfynts�gj y| j j s�ymj �twnlnsfq�kj fyzwj �strnsfq�gj nsl�rj fxzwj i1�K -qsfrj 6.1�fsi�
nyx�fiozxyj i�strnsfq�nx�zxj i�yt�ywfsxktwr�fqq�ymj �xzgxj vzj sy�rtynts�fsi�rj fxzwj rj sy�
fxxthnfyj i�| nym�ymj �kj fyzwj 3

W j kj w�yt�-K nlzwj �G39=�� �W j qfyn{j �rj fxzwj �4�utxnynts�+�fuuwtfhm.1�-K nlzwj �cOUZ�� �
W j qfyn{j �rj fxzwj �4�wj yfnsnsl�wj qfyn{j �utxnynts.1�-K nlzwj �cOVQ�� �W j qfyn{j �rj fxzwj �4�
utxnynts.1�fsi�-K nlzwj �cOVR�� �W j qfyn{j �rj fxzwj �4�utxnynts�+�fuuwtfhm.�ktw�f��unhytwnfq�
wj uwj xj syfyntsx�tk�kj fyzwj x�gj nsl�rj fxzwj i�wj qfyn{j �yt�f�wj kj wj shj �kj fyzwj 3�

LHZW[J� xnlsnknj x�ymfy�f�lj sj wnh�hzw{j �nx�yt�gj �rj fxzwj i3�

QNSJ� xnlsnknj x�ymfy�f�qnsj �nx�yt�gj �rj fxzwj i3

s� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�rj fxzwj rj syx�yt�gj �yfpj s�ns�ymj �
rj fxzwj rj sy�tk�ymj �kj fyzwj 3��Ny�nx�tsq~ �zxj i�| mj s�rfszfq�rtij �fsi�fzytrfynh�rtij �fwj �
ns�j kkj hy1�fsi�| mj s�xhfssnsl�nx�sty�ns�j kkj hy3��\ mj s�xhfssnsl�mfx�gj j s�fhyn{fyj i1�ymj �
� � � ssnsl�ufwfrj yj wx�fsi�I R J Hx�nsyj wsfq�fqltwnymrx�ij yj wrnsj �ymj �szrgj w�tk�
rj fxzwj rj sy�utnsyx3
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s6� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�xfruqj �utnsyx�yt�gj �yfpj s�| mj s�[ J H GQI �nx�
zxj i3��Ymj �fqltwnymr�tk�ymj �I R J �hfs�ij yj wrnsj �ymj �twij w�fsi�inwj hynts�-hqthp| nxj �tw�
� �� ��� �Nhqthp| nxj �fwtzsi�ymj �kj fyzwj �yt�gj �rj fxzwj i.�ymj �xfruqj �utnsyx�| nqq�gj �yfpj s3�

s6�hfssty�j vzfq�73

w� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �nshwj rj syfq�{fqzj �kwtr�ymj �ij knsnsl�utwynts�tk�ymj �
kj fyzwj �ymfy�ymj �xfruqj �utnsyx�| nqq�gj �yfpj s3��Ymj �I R J �| nqq�zxj �nyx�t| s�fqltwnymr�yt�uqfhj �ymj �
xfruqj �utnsyx�| nymns�ymnx�'wfinzx��tsj '�fwtzsi�ymj �kj fyzwj 3�

[JHGQI� xnlsnknj x�ymj �xfruqnsl�rj ymti�yt�gj �zxj i�ij uj sinsl�ts�ymj �{fqzj �tk�s63��Ymj xj �xfruqj x�| nqq�
gj �fzytrfynhfqq~ �yfpj s�g~ �ymj �I R J �yt�qthfyj �tw�qthfyj �fsi�twnj sy�ymj �kj fyzwj �uwntw�yt�
rj fxzwnsl�ny?

s6�B �6�-Fiozxyx�Qthfynts.

F�xnslqj �utnsy�nx�fzytrfynhfqq~ �yfpj s�| nymns�f�xuj hnknj i�inxyfshj 1�,w,1�kwtr�ymj �ij knsnsl�utwynts�
tk�ymj �kj fyzwj 3
Utxnyntsfq�ij {nfynts�nx�fuuqnj i�fqtsl�ymj �strnsfq�{j hytw�yt�j xyfgqnxm�ymj �rj fxzwj rj sy�uqfsj 3��
XS XJ Y4I J UYM �nx�fuuqnj i�yt�ymnx�rj fxzwj rj sy�uqfsj 3��Ymj �strnsfq�{j hytw�tk�ymj �kj fyzwj �
gj nsl�rj fxzwj i�nx�zxj i�fx�ymj �fuuwtfhm�{j hytw3�

s6�C B �8�-Fiozxyx�Qthfynts�fsi�T wnj syfynts.

,s6,�stsNhtqqnsj fw�utnsyx�fwj �fzytrfynhfqq~ �yfpj s�| nymns�f�xuj hnknj i�inxyfshj 1�,w,1�kwtr�ymj �
ij knsnsl�utwynts�tk�ymj �kj fyzwj 3��F�rj fxzwj rj sy�uqfsj �fsi�stwrfq�{j hytw�fwj �yt�gj �
htsxywzhyj i�kwtr�ymj �xfruqj �utnsyx3��Utxnyntsfq�ij {nfynts�fqtsl�ymnx�stwrfq�{j hytw�fsi�ymj �
twnj syfyntsfq�ij {nfynts�fwj �fuuqnj i3��XS XJ Y4I J UYM �nx�fuuqnj i�yt�ymj �htsxywzhyj i�
rj fxzwj rj sy�uqfsj 3�

[ J H GQI �nx�fuuqnj i�yt�j fhm�utnsy�ts�ymj �L H Z W [ J �kj fyzwj 3�

]F]NX� xnlsnknj x�ymfy�ymj �uwtgj �nx�yt�fuuwtfhm�ymj �rj fxzwj rj sy�utnsyx�ktw�ymj �kj fyzwj �ufwfqqj q�yt�ymj �
hzwwj sy�Ufwy�H ttwinsfyj �X ~ xyj r�-U H X.�]�f} nx3

^F]NX� xnlsnknj x�ymfy�ymj �uwtgj �nx�yt�fuuwtfhm�ymj �rj fxzwj rj sy�utnsyx�ktw�ymj �kj fyzwj �ufwfqqj q�yt�ymj �
hzwwj sy�Ufwy�H ttwinsfyj �X ~ xyj r�-U H X.�^�f} nx3

_F]NX� xnlsnknj x�ymfy�ymj �uwtgj �nx�yt�fuuwtfhm�ymj �rj fxzwj rj sy�utnsyx�ktw�ymj �kj fyzwj �ufwfqqj q�yt�ymj �
hzwwj sy�Ufwy�H ttwinsfyj �X ~ xyj r�-U H X.�_�f} nx3

\ mj s�[ J H GQI � | nym�s6C B 8�nx�zxj i1�twnj syfyntsfq�ij {nfynts�nx�fuuqnj i�yt�ymj �fuuwtfhm�fsi�uwtgj �htruj sxfynts�
� � � ���� O

\ mj s�]F]NX1�^F]NX1�tw�_F]NX�nx�zxj i1�ymj �I R J �| nqq�fuuwtfhm�ymj �rj fxzwj rj sy�utnsyx�ktw�ymj �kj fyzwj �fqtsl�f�
{j hytw�ufwfqqj q�yt�ymj �nsinhfyj i�f} nx3

Ymj �W R J FX�xyfyj rj sy�nx�zxzfqq~ �ktqqt| j i�g~ �f�xj wnj x�tk�xyfyj rj syx1�j nymj w�UFR J FX1�UYR J FX�tw�L T YT �
xyfyj rj syx3��Ymj �W R J FX�xyfyj rj sy�nx�yj wrnsfyj i�| nym�fs�J S I R J X�xyfyj rj sy3�

Ymj �I R J �| nqq�rj fxzwj �ymj �kj fyzwj �| nym�nyx�t| s�nsyj wsfq�fqltwnymr�| mj s�fzytrfynh�rtij �nx�fhyn{j 3��\ mj s�ymj �I R J �
qfhpx�ymnx�hfufgnqny~ 1�ny�| nqq�ij kfzqy�yt�ymj �sj } y�uwtlwfr�qj {j q3�

\ mj s�uwtlwfrrj i��rtij �nx�fhyn{j 1�ymj �I R J �| nqq�ktqqt| �ymj �ln{j s�UFR J FX1�UYR J FX�tw�L T YT �xyfyj rj syx�yt�
rj fxzwj �ymj �kj fyzwj 3

Nk�ymj �I R J �itj x�sty�wj htlsn�j �ymj �xuj hnknj i�kj fyzwj �y~ uj 1�fsi�nk�f�rj fxzwj rj sy�xj vzj shj �nx�uwtlwfrrj i1�ymj �
I R J �| nqq�ktqqt| �ymj �rj fxzwj rj sy�xj vzj shj �fsi�tzyuzy�wf| �ifyf�ktw�ymj �rj fxzwj rj sy�wj xzqy3�

F�rnsnrzr�tk�7�utnsyx�fwj �wj vznwj i�ktw�rj fxzwnsl�f�L H Z W [ J �kj fyzwj 3
F�rnsnrzr�tk�7�utnsyx�fwj �wj vznwj i�ktw�rj fxzwnsl�f�QNS J �kj fyzwj 3�

W j kj w�yt�-K nlzwj �G39;�� �Utxnyntsfq�ij {nfynts.�ktw�fs�j } fruqj �tk�fuuq~ nsl�utxnyntsfq�ij {nfynts�| mj s�rj fxzwnsl�f�
�� � �� �� O
W j kj w�yt�-K nlzwj �G39<�� �Utxnyntsfq�fsi�twnj syfyntsfq�ij {nfynts.�ktw�fs�j } fruqj �fuuq~ nsl�utxnyntsfq�ij {nfynts�fsi�
twnj syfyntsfq�ij {nfynts�| mj s�rj fxzwnsl�f�kj fyzwj 3��
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6.158 RMEAS ( input format 5 )

g� �� ����[ H fzxj x�ymj �I R J �yt�rj fxzwj �f�UQFS J 1�L XZ W K 1�XUM J W J 1�tw�YT W ZX�kj fyzwj �wj qfyn{j �yt�
fstymj w�ij knsj i�kj fyzwj �fsi4tw�g~ �fuuwtfhmnsl�fqtsl�f�xuj hnknh�f} nx3�

Nsuzy� K twrfyx?

hfs� gj? snfbtP� � � � RMgI��� � � RJM�M� � � � S

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

UQFSJ�
LXZWK�
XUMJWJ�
YTWZX�

{fwd7� hfs� gj?
�� [
�� [
�� [

gbI��� � � 7.� {fwd8
]F]NX�
^F]NX�
_F]NX�

{fwd8� hfs� gj?
�� [
�� [
�� [

1]F]NX�
1^F]NX�
1_F]NX�
itjx� sty� j}nxy

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�yt�gj �rj fxzwj i3

KF-qsfrj7.� -Fiozxyx�Qthfynts�fsi�T wnj syfynts.

xnlsnknj x�ymfy�ymj �strnsfq�wj qfyntsxmnu�gj y| j j s�ymj �wj kj wj shj �kj fyzwj �fhyzfq1�K F-qsfrj 7.1�fsi�
ymj �kj fyzwj �strnsfq�gj nsl�rj fxzwj i1�K I��� � � 6.1�nx�yt�gj �rfnsyfnsj i3��K FI��� � � 7.�rzxy�gj �f�
� �� � ��� � �~ �rj fxzwj i�tw�htsxywzhyj i�uqfsj Nwj izhngqj �tw�utnsyNwj izhngqj � kj fyzwj 3

Utxnynts�fsi�twnj syfyntsfq�ij {nfynts�fwj �fuuqnj i�| mj s�K F-qsfrj 7.�nx�f�uqfsj �wj izhngqj �
kj fyzwj 3��Utxnyntsfq�ij {nfynts�tsq~ �nx�fuuqnj i�| mj s�K F-qsfrj 7.�nx�f�utnsy�wj izhngqj �kj fyzwj 3

q�� ����sfq�fsi�twnj syfyntsfq�ij {nfynts�fwj �fuuqnj i�wj qfyn{j �yt�K F-qsfrj 7.3�

Ymj �fiozxyj i�strnsfq�{j hytw�tk�ymj �kj fyzwj �gj nsl�rj fxzwj i1�K -qsfrj 6.1�nx�zxj i�fx�ymj �
fuuwtfhm�{j hytw�ktw�rj fxzwnsl�ymj �kj fyzwj 3

�W j kj w�yt�-K nlzwj �G3UY�� �W j qfyn{j �rj fxzwj �4�utxnynts�+�fuuwtfhm.1�-K nlzwj �cOUZ�� �W j qfyn{j �
rj fxzwj �4�wj yfnsnsl�wj qfyn{j �utxnynts.1�-K nlzwj �cOVQ�� �W j qfyn{j �rj fxzwj �4�utxnynts.1�fsi�
IK nlzwj �cOVR�� �W j qfyn{j �rj fxzwj �4�utxnynts�+�fuuwtfhm.�ktw�f��unhytwnfq�wj uwj xj syfyntsx�tk�
kj fyzwj x�gj nsl�rj fxzwj i�wj qfyn{j �yt�f�wj kj wj shj �kj fyzwj 3�

LXZWK� xnlsnknj x�ymfy�f�lj sj wnh�xzwkfhj �nx�yt�gj �rj fxzwj i3�

s� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�rj fxzwj rj syx�yt�gj �yfpj s�ns�ymj �
rj fxzwj rj sy�tk�ymj �kj fyzwj 3��Ny�nx�tsq~ �zxj i�| mj s�rfszfq�rtij �fsi�fzytrfynh�rtij �fwj �ns�
j kkj hy1�fsi�| mj s�xhfssnsl�nx�sty�ns�j kkj hy3��\ mj s�xhfssnsl�mfx�gj j s�fhyn{fyj i1�ymj �xhfssnsl�
ufwfrj yj wx�fsi�I R J Hx�nsyj wsfq�fqltwnymrx�ij yj wrnsj �ymj �szrgj w�tk�rj fxzwj rj sy� utnsyx3

UQFSJ� xnlsnknj x�ymfy�f�uqfsj �nx�yt�gj �rj fxzwj i3

XUMJWJ� xnlsnknj x�ymfy�f�xumj wj �nx�yt�gj �rj fxzwj i3

YTWZX� xnlsnknj x�ymfy�f�ytwzx�nx�yt�gj �rj fxzwj i3

]F]NX� xnlsnknj x�ymfy�ymj �uwtgj �nx�yt�fuuwtfhm�ymj �kj fyzwj �ufwfqqj q�yt�ymj �hzwwj sy�Ufwy�H ttwinsfyj �
X ~ xyj r�-U H X.�]�f} nx3

^F]NX� xnlsnknj x�ymfy�ymj �uwtgj �nx�yt�fuuwtfhm�ymj �kj fyzwj �ufwfqqj q�yt�ymj �hzwwj sy�Ufwy�H ttwinsfyj �
X ~ xyj r�-U H X.�^�f} nx
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_F]NX� xnlsnknj x�ymfy�ymj �uwtgj �nx�yt�fuuwtfhm�ymj �kj fyzwj �ufwfqqj q�yt�ymj �hzwwj sy�Ufwy�H ttwinsfyj �
X ~ xyj r�-U H X.�_�f} nx3�

\ mj s�]F]NX1�^F]NX1�tw�_F]NX�nx�zxj i1�ymj �I R J �| nqq�fuuwtfhm�ymj �kj fyzwj �fqtsl�f�{j hytw�ufwfqqj q�yt�ymj �nsinhfyj i�
f} nx3��Ymj �I R J �| nqq�fqxt�uj wktwr�uwtgj �htruj sxfynts�fqtsl�ymj �strnsfq�{j hytw�tk�ymj �uqfsj 3�

W j kj w�yt�-K nlzwj �G39;�� �Utxnyntsfq�ij {nfynts.�ktw�fs�j } fruqj �tk�fuuq~ nsl�utxnyntsfq�ij {nfynts�| mj s�rj fxzwnsl�f�
�� � �� �� O
W j kj w�yt�-K nlzwj �G39<�� �Utxnyntsfq�fsi�twnj syfyntsfq�ij {nfynts.�ktw�fs�j } fruqj �fuuq~ nsl�utxnyntsfq�ij {nfynts�fsi�
twnj syfyntsfq�ij {nfynts�| mj s�rj fxzwnsl�f�kj fyzwj 3��

Ymj �W R J FX�xyfyj rj sy�nx�zxzfqq~ �ktqqt| j i�g~ �f�xj wnj x�tk�xyfyj rj syx1�j nymj w�UFR J FX1�UYR J FX�tw�L T YT �
xyfyj rj syx3��Ymj �W R J FX�xyfyj rj sy�nx�yj wrnsfyj i�| nym�fs�J S I R J X�xyfyj rj sy3�

Ymj �I R J �| nqq�rj fxzwj �ymj �kj fyzwj �| nym�nyx�t| s�nsyj wsfq�fqltwnymr�| mj s�fzytrfynh�rtij �nx�fhyn{j 3��\ mj s�ymj �I R J �
qfhpx�ymnx�hfufgnqny~ 1�ny�| nqq�ij kfzqy�yt�ymj �sj } y�uwtlwfr�qj {j q3�

\ mj s�uwtlwfrrj i��rtij �nx�fhyn{j 1�ymj �I R J �| nqq�ktqqt| �ymj �ln{j s�UFR J FX1�UYR J FX�tw�L T YT �xyfyj rj syx�yt�
rj fxzwj �ymj �kj fyzwj 3

Nk�ymj �I R J �itj x�sty�wj htlsn�j �ymj �xuj hnknj i�kj fyzwj �y~ uj 1�fsi�nk�f�rj fxzwj rj sy�xj vzj shj �nx�uwtlwfrrj i1�ymj �
I R J �| nqq�ktqqt| �ymj �rj fxzwj rj sy�xj vzj shj �fsi�tzyuzy�wf| �ifyf�ktw�ymj �rj fxzwj rj sy�wj xzqy3�

F�rnsnrzr�tk�8�utnsyx�fwj �wj vznwj i�ktw�rj fxzwnsl�f�UQFS J �kj fyzwj 3�
F�rnsnrzr�tk�8�utnsyx�fwj �wj vznwj i�ktw�rj fxzwnsl�f�L XZ W K �kj fyzwj 3�
F�rnsnrzr�tk�9�utnsyx�fwj �wj vznwj i�ktw�rj fxzwnsl�f�XUM J W J �kj fyzwj 3�
F�rnsnrzr�tk�>�utnsyx�fwj �wj vznwj i�ktw�rj fxzwnsl�f�YT WZ X�kj fyzwj 3�
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6.159 RMEAS ( input format 6 )

g� �� ����[ H fzxj x�ymj �I R J �yt�rj fxzwj �f�UT NS Y�kj fyzwj �wj qfyn{j �yt�fstymj w�ij knsj i4htsxywzhyj i�kj fyzwj �
fsi4tw�g~ �fuuwtfhmnsl�fqtsl�f�xuj hnknh�f} nx3

Nsuzy� K twrfyx?

hfs� gj? snfbtPqpjouMgI��� � � RJM�M� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [

gbI��� � � 7.� {fwd7
wfdcmeM� M�R
]F]NX�
^F]NX�
_F]NX�

{fwd7� hfs� gj?
�� [
�� [
�� [

1]F]NX�
1^F]NX�
1_F]NX�
itjx� sty� j}nxy

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�utnsy�kj fyzwj �strnsfq�yt�gj �rj � � � � � � O

KF-qsfrj7.� -Fiozxyx�Qthfynts�fsi4tw�T wnj syfynts.

xnlsnknj x�ymfy�ymj �strnsfq�wj qfyntsxmnu�gj y| j j s�ymj �wj kj wj shj �kj fyzwj �fhyzfq1�K F-qsfrj 7.1�fsi�
ymj �kj fyzwj �strnsfq�gj nsl�rj fxzwj i1�K I��� � � 6.1�nx�yt�gj �rfnsyfnsj i3��K FI��� � � 7.�rzxy�gj �f�
uwj {ntzxq~ �rj fxzwj i�tw�htsxywzhyj i�uqfsj Nwj izhngqj �tw�utnsyNwj izhngqj � kj fyzwj 3

Utxnynts�fsi�twnj syfyntsfq�ij {nfynts�fwj �fuuqnj i�| mj s�K F-qsfrj 7.�nx�f�uqfsj �wj izhngqj �
kj fyzwj 3��Utxnyntsfq�ij {nfynts�tsq~ �nx�fuuqnj i�| mj s�K F-qsfrj 7.�nx�f�utnsy�wj izhngqj �kj fyzwj 3

Utxnyntsfq�fsi�twnj syfyntsfq�ij {nfynts�fwj �fuuqnj i�wj qfyn{j �yt�K F-qsfrj 7.3�

Ymj �fiozxyj i�strnsfq�{j hytw�tk�ymj �kj fyzwj �strnsfq�gj nsl�rj fxzwj i1�K -qsfrj 6.1�nx�zxj i�fx�
ymj �fuuwtfhm�{j hytw�ktw�rj fxzwnsl�ymj �kj fyzwj 3

W j kj w�yt�-K nlzwj �G39=�� �W j qfyn{j �rj fxzwj �4�utxnynts�+�fuuwtfhm.1�-K nlzwj �cOUZ�� �W j qfyn{j �
rj fxzwj �4�wj yfnsnsl�wj qfyn{j �utxnynts.1�-K nlzwj �cOVQ�� �W j qfyn{j �rj fxzwj �4�utxnynts.1�fsi�
IK nlzwj �cOVR�� �W j qfyn{j �rj fxzwj �4�utxnynts�+�fuuwtfhm.�ktw�f��unhytwnfq�wj uwj xj syfyntsx�tk�
kj fyzwj x�gj nsl�rj fxzwj i�wj qfyn{j �yt�f�wj kj wj shj �kj fyzwj 3�

s� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�rj fxzwj rj syx�yt�gj �yfpj s�ns�ymj �
rj fxzwj rj sy�tk�ymj �kj fyzwj 3��Ny�nx�tsq~ �zxj i�| mj s�rfszfq�rtij �fsi�fzytrfynh�rtij �fwj �ns�
j kkj hy1�fsi�| mj s�xhfssnsl�nx�sty�ns�j kkj hy3��\ mj s�xhfssnsl�mfx�gj j s�fhyn{fyj i1�ymj �xhfssnsl�
ufwfrj yj wx�fsi�I R J Hx�nsyj wsfq�fqltwnymrx�ij yj wrnsj �ymj �szrgj w�tk�rj fxzwj rj sy�utnsyx3�

s6� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�xfruqj �utnsyx�yt�gj �yfpj s�| mj s�[ J H GQI �nx�
zxj i3��Ymj �fqltwnymr�tk�ymj �I R J �hfs�ij yj wrnsj �ymj �twij w�fsi�inwj hynts�-hqthp| nxj �tw�
� �� ��� �Nhqthp| nxj �fwtzsi�ymj �kj fyzwj �yt�gj �rj fxzwj i.�ymj �xfruqj �utnsyx�| nqq�gj �yfpj s3�

s6�hfssty�j vzfq�73

UTNSY� xnlsnknj x�ymfy�f�utnsy�kj fyzwj �nx�yt�gj �rj fxzwj i3

w� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �nshwj rj syfq�{fqzj �kwtr�ymj �ij knsnsl�utwynts�tk�ymj �
kj fyzwj �ymfy�ymj �xfruqj �utnsyx�| nqq�gj �yfpj s3��Ymj �I R J �| nqq�zxj �nyx�t| s�fqltwnymr�yt�uqfhj �ymj �
xfruqj �utnsyx�| nymns�ymnx�'wfinzx��tsj '�fwtzsi�ymj �kj fyzwj 3
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[JHGQI� xnlsnknj x�ymj �xfruqnsl�rj ymti�yt�gj �zxj i�ij uj sinsl�ts�ymj �{fqzj �tk�s63��Ymj xj �xfruqj x�| nqq�
gj �fzytrfynhfqq~ �yfpj s�g~ �ymj �I R J �yt�qthfyj �tw�qthfyj �fsi�twnj sy�ymj �kj fyzwj �uwntw�yt�
rj fxzwnsl�ny?

s6�C B �8�-Fiozxyx�Qthfynts�fsi�T wnj syfynts.

,s6,�stsNhtqqnsj fw�utnsyx�fwj �fzytrfynhfqq~ �yfpj s�| nymns�f�xuj hnknj i�inxyfshj 1�,w,1�kwtr�ymj �
ij knsnsl�utwynts�tk�ymj �kj fyzwj 3��F�rj fxzwj rj sy�uqfsj �fsi�stwrfq�{j hytw�fwj �yt�gj �
htsxywzhyj i�kwtr�ymj �xfruqj �utnsyx3��Utxnyntsfq�ij {nfynts�fqtsl�ymnx�stwrfq�{j hytw�fsi�ymj �
twnj syfyntsfq�ij {nfynts�fwj �fuuqnj i3

W j kj w�yt�-K nlzwj �G3;: �� �W R J FX4UT NS Y�| nym�[ J H GQI 1w18�zxnsl�f�xzwkfhj �utnsy.�ktw�fs�
j } fruqj �tk�ymj �[ J H GQI �ufwfrj yj w�| mj s�rj fxzwnsl�f�xzwkfhj �utnsy�kj fyzwj 3�

]F]NX� xnlsnknj x�ymfy�ymj �uwtgj �nx�yt�fuuwtfhm�ymj �kj fyzwj �ufwfqqj q�yt�ymj �hzwwj sy�Ufwy�H ttwinsfyj �
X ~ xyj r�-U H X.�]�f} nx3

^F]NX� xnlsnknj x�ymfy�ymj �uwtgj �nx�yt�fuuwtfhm�ymj �kj fyzwj �ufwfqqj q�yt�ymj �hzwwj sy�Ufwy�H ttwinsfyj �
X ~ xyj r�-U H X.�^�f} nx3

_F]NX� xnlsnknj x�ymfy�ymj �uwtgj �nx�yt�fuuwtfhm�ymj �kj fyzwj �ufwfqqj q�yt�ymj �hzwwj sy�Ufwy�H ttwinsfyj �
X ~ xyj r�-U H X.�_�f} nx3

\ mj s�]F]NX1�^F]NX1�tw�_F]NX�nx�zxj i1�ymj �I R J �| nqq�fuuwtfhm�ymj �utnsy�fqtsl�f�{j hytw�ufwfqqj q�yt�ymj �nsinhfyj i�
f} nx3��Ymj �I R J �| nqq�fqxt�uj wktwr�uwtgj �htruj sxfynts�fqtsl�ymj �strnsfq�{j hytw�tk�ymj �utnsy3

Ymj �XS XJ Y4I J UYM �ufwfrj yj w�nx�tsq~ �fuuqnj i�| mj s�ymj �[ J H GQI �ufwfrj yj w�nx�sty�xuj hnknj i3�

W j kj w�yt�-K nlzwj �G3;8�� �W R J FX4UT NS Y�| nym�f�xuj hnknh�f} nx�zxnsl�fs�j ilj �utnsy.�ktw�fs�j } fruqj �tk�rj fxzwnsl�fs�
j ilj �utnsy�fqtsl�f�xuj hnknj i�f} nx�-]F]NX1�^F]NX1�tw�_F]NX.�fsi�-K nlzwj �cOWU�� �W R J FX4UT NS Y�| nym�f�xuj hnknh�
f} nx�zxnsl�f�xzwkfhj �utnsy.�ktw�fs�j } fruqj �tk�rj fxzwnsl�f�xzwkfhj �utnsy�fqtsl�f�xuj hnknj i�f} nx3�

W j kj w�yt�-K nlzwj �G39;�� �Utxnyntsfq�ij {nfynts.�ktw�fs�j } fruqj �tk�fuuq~ nsl�utxnyntsfq�ij {nfynts�| mj s�rj fxzwnsl�f�
�� � �� �� O
W j kj w�yt�-K nlzwj �G39<�� �Utxnyntsfq�fsi�twnj syfyntsfq�ij {nfynts.�ktw�fs�j } fruqj �fuuq~ nsl�utxnyntsfq�ij {nfynts�fsi�
twnj syfyntsfq�ij {nfynts�| mj s�rj fxzwnsl�f�kj fyzwj 3��

W j kj w�yt�-K nlzwj �G3;;�� �J ilj �utnsy�kj fyzwj �fsi�W R J FX4UT NS Y�zxnsl�f�h~ qnsiwnhfq�uwtgj .�ktw�f�unhytwnfq�
wj uwj xj syfynts�tk�fs�j ilj �utnsy�kj fyzwj �fsi�ktw�fs�j } fruqj �tk�zxnsl�f�h~ qnsiwnhfq�uwtgj �| mj s�rj fxzwnsl�fs�j ilj �
utnsy�kj fyzwj 3

Nk�f�h~ qnsiwnhfq�uwtgj �nx�zxj i1�rj fsnsl�ymfy�fs�j ilj �utnsy�nx�gj nsl�rj fxzwj i1�ny�nx�sty�{fqni�yt�fqxt�mf{j �[ J H GQI �
fx�f�ufwfrj yj w�-ny�nx�sty�utxxngqj �yt�yfpj �ymwj j �utnsyx�sj fw�fs�j ilj �utnsy.3��M t| j {j w1�K FI��� � � 7.1�]F]NX1�^F]NX1�
fsi�_F]NX�fwj �{fqni�ufwfrj yj wx�| mj s�zxnsl�f�h~ qnsiwnhfq�uwtgj 3�

\ mj s�[ J H GQI �| nym�s6C B 8�nx�zxj i1�ymj �I R J �| nqq�uj wktwr�uwtgj �htruj sxfynts�fqtsl�ymj �htsxywzhyj i�stwrfq�
{j hytw3�

Ymj �W R J FX�xyfyj rj sy�nx�zxzfqq~ �ktqqt| j i�g~ �f�xj wnj x�tk�xyfyj rj syx1�j nymj w�UFR J FX1�UYR J FX�tw�L T YT �
xyfyj rj syx3��Ymj �W R J FX�xyfyj rj sy�nx�yj wrnsfyj i�| nym�fs�J S I R J X�xyfyj rj sy3�

Ymj �I R J �| nqq�rj fxzwj �ymj �utnsy�| nym�nyx�t| s�nsyj wsfq�fqltwnymr�| mj s�fzytrfynh�rtij �nx�fhyn{j 3��\ mj s�ymj �I R J �
qfhpx�ymnx�hfufgnqny~ 1�ny�| nqq�ij kfzqy�yt�ymj �sj } y�uwtlwfr�qj {j q3�

\ mj s�uwtlwfrrj i��rtij �nx�fhyn{j 1�ymj �I R J �| nqq�ktqqt| �ymj �ln{j s�UFR J FX1�UYR J FX�tw�L T YT �xyfyj rj syx�yt�
rj fxzwj �ymj �kj fyzwj 3

Ns�ymj �hfxj �| mj s�sB 51�ymj �hzwwj sy�xj sxtw�utxnynts�nx�wj htwij i�fx�ymj �utnsy�fsi�fxxnlsj i�yt�ymj �K -qsfrj 6.�sfrj 3

Nk�ymj �I R J �itj x�sty�wj htlsn�j �ymj �utnsy�kj fyzwj 1�fsi�nk�f�rj fxzwj rj sy�xj vzj shj �nx�uwtlwfrrj i1�ymj �I R J �| nqq�
ktqqt| �ymj �rj fxzwj rj sy�xj vzj shj �fsi�tzyuzy�wf| �ifyf�ktw�ymj �rj fxzwj rj sy�wj xzqy3�

F�xnslqj �utnsy�nx�wj vznwj i�ktw�rj fxzwnsl�f�UT NS Y��� � �� �� O
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6.160 RMEAS ( input format 7 )

g� �� ����[ H fzxj x�ymj �I R J �yt�rj fxzwj �fs�J I L J UY�kj fyzwj �wj qfyn{j �yt�fstymj w�kj fyzwj 4rj fxzwj rj sy�
fsi4tw�g~ �fuuwtfhmnsl�fqtsl�f�xuj hnknh�f} nx4uqfsj 3�

Nsuzy� K twrfyx?

hfs� gj? snfbtPfehfquMg-qsfrj6.1s61{fwd6�

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

gbI��� � � 7.� {fwd8
wfdcmeM� M�S1jiljdtkkxjy� {fwd9� {fwd8
{fwd7�

{fwd7� hfs� gj?
�� [
�� [

]F]NX�
^F]NX�
_F]NX�

{fwd8� hfs� gj?
�� [

1{fwd7�
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [
�� [
�� [

1]INW�
1^INW�
1_INW�
itjx� sty� j}nxy

� � � � � �� � � � � nx�f�stsN�j wt�wj fq�szrgj w�wj uwj xj synsl�ymj �inxyfshj �ns�ymj �tuutxnyj �inwj hynts�tk�ymj � j ilj �
{j hytw�kwtr�ymj �strnsfq�j ilj �utnsy�| mj wj �ymj �hj sywtni�tk�ymj �[ J H GQI �utnsyx�tw�ymj �xnslqj �
xzwkfhj �utnsy�nx�rj fxzwj i3��F�sj lfyn{j �{fqzj �ktw�j ilj dtkkxj y�nsinhfyj x�f�utxnyn{j �inxyfshj �
j vzfq�yt�ymj �fgxtqzyj �{fqzj �tk�j ilj dtkkxj y�fqtsl�ymj �inwj hynts�tk�ymj �j ilj �{j hytw3�

JILJUY� xnlsnknj x�ymfy�fs�j ilj �utnsy�kj fyzwj �nx�yt�gj �rj fxzwj i3�

K-qsfrj6.� nx�ymj ��� � � ��tk�ymj �uwj {ntzxq~ �ij knsj i�j ilj �utnsy�kj fyzwj �strnsfq�yt�gj �rj fxzwj i3�

KF-qsfrj7.� -Fiozxyx�Qthfynts�fsi4tw�T wnj syfynts.

xnlsnknj x�ymfy�ymj �strnsfq�wj qfyntsxmnu�gj y| j j s�ymj �wj kj wj shj �kj fyzwj �fhyzfq1�K F-qsfrj 7.1�fsi�
ymj �kj fyzwj �strnsfq�gj nsl�rj fxzwj i1�K -qsfrj 6.1�nx�yt�gj �rfnsyfnsj i3��K FI��� � � 7.�rzxy�gj �f�
uwj {ntzxq~ �rj fxzwj i�tw�htsxywzhyj i�uqfsj Nwj izhngqj �tw�utnsyNwj izhngqj � kj fyzwj 3

Utxnynts�fsi�twnj syfyntsfq�ij {nfynts�fwj �fuuqnj i�| mj s�K F-qsfrj 7.�nx�f�uqfsj �wj izhngqj �
kj fyzwj 3��Utxnyntsfq�ij {nfynts�tsq~ �nx�fuuqnj i�| mj s�K FI��� � � 7.�nx�f�utnsy�wj izhngqj �kj fyzwj 3

Utxnyntsfq�fsi�twnj syfyntsfq�ij {nfynts�fwj �fuuqnj i�wj qfyn{j �yt�K F-qsfrj 7.3�

Ymj �fiozxyj i�strnsfq�{j hytw�tk�ymj �kj fyzwj �strnsfq�gj nsl�rj fxzwj i1�K -qsfrj 6.1�nx�zxj i�fx�
ymj �fuuwtfhm�{j hytw�ktw�rj fxzwnsl�ymj �kj fyzwj 3

s6� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�rj fxzwj rj syx�yt�gj �yfpj s�fsi�nx�fq| f~ x�63�

s7� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�[ J H GQI �rj fxzwj rj syx�yfpj s�mf{nsl�ymj �
ktqqt| nsl�{fqzj x3

�S�B �6� fiozxyx�ymj �utxnynts�tk�ymj �kj fyzwj �strnsfq3
�S�C B �8�fiozxyx�ymj �utxnynts�fsi�twnj syfynts�tk�ymj �strnsfq3�

w� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �wfinzx�fwtzsi�ymj �utnsy�ij knsj i�g~ �ymj �j ilj dtkkxj y�
fsi�nx�tsq~ �fuuqnhfgqj �| mj s��S�C B �8�ymj �j ilj �ts�ymj �xzwkfhj �ymfy�[ J H GQI �rj fxzwj rj syx�
fwj �yfpj s3
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[JHGQI� xnlsnknj x�ymj �xfruqnsl�rj ymti�yt�gj �zxj i�ij uj sinsl�ts�ymj �{fqzj �tk�s73��Ymj xj �xfruqj x�| nqq�
gj �fzytrfynhfqq~ �yfpj s�g~ �ymj �I R J �yt�qthfyj �tw�qthfyj �fsi�twnj sy�ymj �kj fyzwj �uwntw�yt�
rj fxzwnsl�ny3

�S�C B �8�-Fiozxyx�Qthfynts�fsi�T wnj syfynts.

Hs7,�stsNhtqqnsj fw�utnsyx�fwj �fzytrfynhfqq~ �yfpj s�| nymns�f�xuj hnknj i�inxyfshj 1�,w,1�kwtr�ymj �
ij knsnsl�utwynts�tk�ymj �kj fyzwj 3��F�rj fxzwj rj sy�uqfsj �fsi�stwrfq�{j hytw�fwj �yt�gj �
htsxywzhyj i�kwtr�ymj �xfruqj �utnsyx3��Utxnyntsfq�ij {nfynts�fqtsl�ymnx�stwrfq�{j hytw�fsi�ymj �
���� �yfyntsfq�ij {nfynts�fwj �fuuqnj i3

]F]NX� xnlsnknj x�ymfy�ymj �rj fxzwj rj sy�fuuwtfhm�inwj hynts�nx�ufwfqqj q�yt�ymj �hzwwj sy�ifyzr�]2f} nx3�

]INW� xnlsnknj x�ymfy�ymj �[ J H GQI �rj fxzwj rj sy�fuuwtfhm�inwj hynts�nx�ufwfqqj q�yt�ymj �hzwwj sy�ifyzr�
y2f} nx3�

^F]NX� xnlsnknj x�ymfy�ymj �rj fxzwj rj sy�fuuwtfhm�inwj hynts�nx�ufwfqqj q�yt�ymj �hzwwj sy�ifyzr�^2f} nx3�

^INW� xnlsnknj x�ymfy�ymj �[ J H GQI �rj fxzwj rj sy�fuuwtfhm�inwj hynts�nx�ufwfqqj q�yt�ymj �hzwwj sy�ifyzr�
zNf} nx3�

_F]NX� xnlsnknj x�ymfy�ymj �rj fxzwj rj sy�fuuwtfhm�inwj hynts�nx�ufwfqqj q�yt�ymj �hzwwj sy�ifyzr�_Nf} nx3�

_INW� xnlsnknj x�ymfy�ymj �[ J H GQI �rj fxzwj rj sy�fuuwtfhm�inwj hynts�nx�ufwfqqj q�yt�ymj �hzwwj sy�ifyzr�
{Nf} nx3�

W j kj w�yt�-K nlzwj �G39;�� �Utxnyntsfq�ij {nfynts.�ktw�fs�j } fruqj �tk�fuuq~ nsl�utxnyntsfq�ij {nfynts�| mj s�rj fxzwnsl�f�
�� � �� �� O
W j kj w�yt�-K nlzwj �G39<�� �Utxnyntsfq�fsi�twnj syfyntsfq�ij {nfynts.�ktw�fs�j } fruqj �fuuq~ nsl�utxnyntsfq�ij {nfynts�fsi�
twnj syfyntsfq�ij {nfynts�| mj s�rj fxzwnsl�f�kj fyzwj 3��

Ymj �W R J FX�xyfyj rj sy�nx�zxzfqq~ �ktqqt| j i�g~ �f�xj wnj x�tk�xyfyj rj syx1�j nymj w�UFR J FX1�UYR J FX�tw�L T YT �
xyfyj rj syx3��Ymj �W R J FX� J S I R J X�gqthp�nx�yj wrnsfyj i�| nym�fs�J S I R J X�xyfyj rj sy3�

Ymj �I R J �| nqq�rj fxzwj �ymj �j ilj �utnsy�kj fyzwj �| nym�nyx�t| s�nsyj wsfq�fqltwnymr�| mj s�fzytrfynh�rtij �nx�fhyn{j 3��
\ mj s�ymj �I R J �qfhpx�ymnx�hfufgnqny~ 1�ny�| nqq�ij kfzqy�yt�ymj �sj } y�uwtlwfr�qj {j q3�

XS XJ Y4I J UYM �nx�fuuqnj i�ns�ymj �fiozxyj i�twnj syfynts�inwj hynts�tk�ymj �xzwkfhj �inwj hynts�fx�xuj hnknj i�ns�ymj �
K J FY4J I L J UY�xyfyj rj sy3

\ mj s�uwtlwfrrj i��rtij �nx�fhyn{j 1�ymj �I R J �| nqq�ktqqt| �ymj �ln{j s�UFR J FX1�UYR J FX�tw�L T YT �xyfyj rj syx�yt�
rj fxzwj �ymj �kj fyzwj 3

Nk�ymj �I R J �itj x�sty�wj htlsn�j �ymj �j ilj �utnsy�kj fyzwj 1�fsi�nk�f�rj fxzwj rj sy�xj vzj shj �nx�uwtlwfrrj i1�ymj �I R J �
| nqq�ktqqt| �ymj �rj fxzwj rj sy�xj vzj shj �fsi�tzyuzy�wf| �ifyf�ktw�ymj �rj fxzwj rj sy�wj xzqy3�

Note: Refer to (Figure B.59 — RMEAS/EDGEPT,F(edge),1,VECBLD,0,1,5), (Figure B.60 —
RMEAS/EDGEPT,F(edge),1,VECBLD,0,1,5,-XAXIS), (Figure B.61 —
RMEAS/EDGEPT,F(edge),1,VECBLD,0,1,5,-XAXIS,ZDIR), and (Figure B.63 — RMEAS/POINT with a
specific axis using an edge point) for illustrations of an edge point feature and also for an examples of
using a cylindrical probe when measuring an edge point feature.
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6.161 ROTAB

g� �� ����[ J } uqnhnyq~ �htsywtqx�ymj �rtynts�tk�f�wtyfw~ �yfgqj �ts�f�I R J 3�

Nsuzy� K twrfyx?

hfs� gj? spubcPsu-qsfrj6.1{fwd6�

T zyuzy�K twrfyx?

hfs� gj? spubcPsuI��� � � RJM� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

{fwd71{fwd81fsl� {fwd9
gI��� � � RJM� � � � TM� � � � V
gbI��� � � RJM� � � � TM� � � � V

� � � � S� hfs� gj?
�� [

bctmM� � � � : �
jodsM� � � � ;�

� � � � T� hfs� gj?
�� [
�� [

WTYYTY�
WTYTWL�
WTYSZQ�

� � � � U� hfs� gj?
�� [

Mg{M� � �
itjx� sty� j}nxy

� � � � V� hfs� gj?
�� [
�� [

H\�
HH\�
XMTWY�

� � � � W� hfs� gj?
�� [

H\�
HH\�

FGXQ� xnlsnknj x�ymfy�ymj �wtyfynts�nx�yt�fs�fgxtqzyj �utxnynts3�

fsl� nx�ymj �frtzsy�tk�wtyfynts�ns�fslzqfw�zsnyx�tk�ij lwj j x?rnszyj x?xj htsix1�wfinfsx1�tw�ij hnrfq�
ktwr1�fx�xuj hnknj i�ns�ymj �Z S NYX �xyfyj rj sy3

Nk�{fwdS�zxj x�NS H W �ymj s�,� �� ,�nx�ymj �wj qfyn{j �utxnynts�fy�| mnhm�yt�xytu�wtyfynts3

Nk�{fwdS�zxj x�FGXQ1�ymj s�,� �l,�nx�ymj �fgxtqzyj �utxnynts�fy�| mnhm�yt�xytu�wtyfynts3�

HH\� xnlsnknj x�htzsyj wNhqthp| nxj �wtyfynts3

H\� xnlsnknj x�hqthp| nxj �wtyfynts3

ij{� nx�ymj �rf} nrzr�fqqt| j i�fgxtqzyj �fslzqfw�ij {nfynts�gj y| j j s�ymj �yfwlj y�utxnynts�fsi�ymj �knsfq�
wtyfw~ �yfgqj �twnj syfynts�ns�fslzqfw�zsnyx�tk�ij lwj j x?rnszyj x?xj htsix1�wfinfsx1�tw�ij hnrfq�
ktwr1�fx�xuj hnknj i�ns�ymj �Z S NYX �xyfyj rj sy3

K-qsfrj6.� nx�ymj �qfgj q�tk�f�kj fyzwj �strnsfq�yt�gj �zxj i�ns�wtyfynsl�ymj �wtyfw~ �yfgqj �yt�f�utxnynts�xzhm�ymfy�
ymj �inwj hynts�tk�K I��� � � .�uwtoj hyj i�ns�ymj �wtyfw~ �yfgqj Hx�uqfsj �| nqq�gj �ufwfqqj q�yt�hzwwj sy�
� � �� �� Hx�xmfsp�uwtoj hyj i�ns�ymj �wtyfw~ �yfgqj Hx�uqfsj 3

KF-qsfrj6.� nx�ymj �qfgj q�tk�f�kj fyzwj �fhyzfq�yt�gj �zxj i�ns�wtyfynsl�ymj �wtyfw~ �yfgqj �yt�f�utxnynts�xzhm�ymfy�
ymj �inwj hynts�tk�K FI��� � � .�uwtoj hyj i�ns�ymj �wtyfw~ �yfgqj Hx�uqfsj �| nqq�gj �ufwfqqj q�yt�hzwwj sy�
� � �� �� Hx�xmfsp�uwtoj hyj i�ns�ymj �wtyfw~ �yfgqj Hx�uqfsj 3

K_� xnlsnknj x�ymfy�ymj �{fqzj �ktw�ymj �fqqt| j i�fslzqfw�ij {nfynts�nx�yt�ktqqt| 3��Ymj �fslzqfw�ij {nfynts�
tsq~ �fuuqnj x�yt�ymj �hzwwj sy�xyfyj rj sy3

NSHW� xnlsnknj x�ymfy�ymj �wtyfynts�nx�yt�gj �kwtr�ymj �hzwwj sy�utxnynts3�

WTYSZQ� xnlsnknj x�ymfy�st�zuifynsl�tk�ymj �ufwy,x�httwinsfyj �x~ xyj r�nx�yt�thhzw3��K j fyzwj �lj trj yw~ �
rfnsyfnsx�nyx�utxnyntsx�wj qfyn{j �yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r�gj ktwj �fsi�fkyj w�ymj �W T YFG�
� �� �� � � ��O
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WTYTWL� xnlsnknj x�ymfy�f�ufwynfq�zuifynsl�tk�ymj �ufwy,x�httwinsfyj �x~ xyj r1�nshqzinsl�tsq~ �ymj �twnlns1�| nqq�
gj �j } j hzyj i�| nym�ymj �ij xnwj i�wtyfynts3��Ymj �f} nx�fqnlsrj sy�| nqq�wj rfns�fx�j xyfgqnxmj i�kwtr�ymj �
ebutfY�xyfyj rj sy3

WTYYTY� xnlsnknj x�ymfy�ytyfq�zuifynsl�tk�ymj �ufwy,x�httwinsfyj �x~ xyj r�j xyfgqnxmj i�g~ �ymj �I FYXJ Y�
xyfyj rj sy�-ymfy�nx1�ifyzrx1�ufwy�twnlns1�fsi�f} nx�fqnlsrj sy.�| nqq�gj �j } j hzyj i�| nym�ymj �ij xnwj i�
wtyfynts3��K j fyzwj �lj trj yw~ �wtyfyj x�| nym�ymj �yfgqj 4ufwy�fx�f�wj xzqy�tk�ymj �W T YFG�xyfyj rj sy3

WY-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�wtyfw~ �yfgqj �ymfy�nx�yt�gj �zxj i3�

XMTWY� xnlsnknj x�ymfy�ymj �wtyfw~ �yfgqj �| nqq�wtyfyj �yt�ymj �ij xnwj i�utxnynts�{nf�ymj �xmtwyj xy�inwj hynts3�

Ymj �W T YFG�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3

Note 1: The following statements are interrelated in the use of rotary tables:

ROTDEF, ROTSET, ROTAB, FEDRAT, ACLRAT, and CALIB.

Note 2: For an illustration of part coordinate system updating, refer to (Figure B.67 — Part coordinate system
updating following a rotation move).

Note 3: Refer to example A.28.
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6.162 ROTATE

g� �� ����[ Wtyfyj x�f�ufwy�httwinsfyj �x~ xyj r�fgtzy�fs�f} nx1�fsi��xxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? eI��� � � J^spubufP� � � � RM� � � � S

T zyuzy�K twrfyx?

hfs� gj� fqq? eI��� � � J^spubufP� � � � RM� � � � S
ebI��� � � J^spubufPusnbuyM� RM� SM� TM� RM� SM� TM� RM� SM� TM� RM� SM� T

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

]F]NX�
^F]NX�
_F]NX�

{fwd7� hfs� � � [
�� [
�� [
�� [

fsl�
gI��� � � RJM� � � � T
gbI��� � � SJM� � � � T
ebuI� JM� � � � T

{fwd8� hfs� gj?
�� [
�� [
�� [
�� [
�� [

]INW�
� ]INW�
^INW�
� ^INW�
_INW�
� _INW�

� RM� SM� TM
� RM� SM� TM
� RM� SM� TM
� RM� SM� T

xfynxk~ �ymj �ktqqt| nsl�ywfsxktwrfynts�j vzfyntsx?

-f6.} �0�-g6.~ �0�-h6.��0�i6�B �} ,
I� 7.} �0�-g7.~ �0�-h7.��0�i7�B �~ ,
-f8.} �0�-g8.~ �0�-h8.��0�i8�B ��,

\ mj wj ?�} ,1�~ ,1�fsi��,�fwj �ymj �httwinsfyj x�ns�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r�-fkyj w�ymj �
ywfsxktwrfynts�mfx�gj j s�fuuqnj i.�tk�fs~ �utnsy1�fsi�} 1�~ 1�fsi���fwj �ymj �httwinsfyj x�ns�ymj �
uwj {ntzx�httwinsfyj �x~ xyj r�tk�ymj �xfrj �utnsy3

fsl� nx�ymj �fslqj �tk�wtyfynts�ns�hzwwj sy�x~ xyj r�zsnyx3

IFY-}.� nx�ymj �uwj {ntzxq~ �ij knsj i�ifyzr�qfgj q�yt�gj �fqnlsj i�| nym�ymj �ktqqt| nsl�f} nx�inwj hynts�ktw�ymj �
sj | �ufwy�httwinsfyj �x~ xyj r3

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �kj fyzwj �strnsfq�yt�gj �fqnlsj i�| nym�ymj �ktqqt| nsl�f} nx�inwj hynts�ktw�ymj �sj | �
ufwy�httwinsfyj �x~ xyj r3

KF-qsfrj7.� nx�ymj �qfgj q�tk�ymj �rj fxzwj i�kj fyzwj �fhyzfq�yt�gj �fqnlsj i�| nym�ymj �ktqqt| nsl�f} nx�inwj hynts�ktw�
ymj �sj | �ufwy�httwinsfyj �x~ xyj r3

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �sj | �ufwy�httwinsfyj �x~ xyj r3

YWRFY]� xnlsnknj x�ymfy�ymj �fqnlsrj sy�fsi�ywfsxktwrfynts�nsktwrfynts�kwtr�ymj �uwj {ntzx�httwinsfyj �
x~ xyj r�nx�gj nsl�tzyuzy3

]F]NX� xnlsnknj x�ymfy�ymj �wtyfynts�thhzwx�fgtzy�ymj �]�f} nx3

]INW� xnlsnknj x�ymfy�ymj �utxnyn{j �]�inwj hynts�nx�ln{j s�g~ �ymj �inwj hynts�{j hytw�tk�ymj �uwj hj insl�kj fyzwj 3�

2]INW� xnlsnknj x�ymfy�ymj �sj lfyn{j �2]�inwj hynts�nx�ln{j s�g~ �ymj �inwj hynts�{j hytw�tk�ymj �uwj hj insl�
�� � �� �� O

^F]NX� xnlsnknj x�ymfy�ymj �wtyfynts�thhzwx�fgtzy�ymj �^�f} nx3

^INW� xnlsnknj x�ymfy�ymj �utxnyn{j �^�inwj hynts�nx�ln{j s�g~ �ymj �inwj hynts�{j hytw�tk�ymj �uwj hj insl�kj fyzwj 3�

2^INW� xnlsnknj x�ymfy�ymj �sj lfyn{j �N^�inwj hynts�nx�ln{j s�g~ �ymj �inwj hynts�{j hytw�tk�ymj �uwj hj insl�
�� � �� �� O
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_F]NX� xnlsnknj x�ymfy�ymj �wtyfynts�thhzwx�fgtzy�ymj �_�f} nx3

_INW� xnlsnknj x�ymfy�ymj �utxnyn{j �_�inwj hynts�nx�ln{j s�g~ �ymj �inwj hynts�{j hytw�tk�ymj �uwj hj insl�kj fyzwj 3�

2_INW� xnlsnknj x�ymfy�ymj �sj lfyn{j �2_�inwj hynts�nx�ln{j s�g~ �ymj �inwj hynts�{j hytw�tk�ymj �uwj hj insl�
�� � �� �� O

F�XF[ J �xyfyj rj sy�rzxy�gj �nxxzj i�uwntw�yt�ymj �W T YFYJ �xyfyj rj sy�nk�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r�nx�yt�gj �
zxj i�flfns�| nym�ymj �W J H FQQ�xyfyj rj sy3��Ymj �sj | �ufwy�httwinsfyj �x~ xyj r�nx�fhyn{fyj i�| mj s�ymj �W T YFYJ �
xyfyj rj sy�nx�j } j hzyj i3

Ymj �W T YFYJ �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �fy�ymj �ynrj �ny�nx�j } j hzyj i3
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6.163 ROTDEF

g� �� ����[ I j knsj x�f�wtyfw~ �yfgqj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? suI��� � � .BWTYIJK4}1~1�1n1o1p� {fwd6

T zyuzy�K twrfyx?

hfs� gj? suI��� � � .BWTYIJK4}1~1�1n1o1p� {fwd6

\ mj wj ?�

{fwd6� hfs� gj?
�� [

1WY-qsfrj6.�
itjx� sty� j}nxy

n1o1p� nx�ymj �n1o1p�zsny�{j hytw�ktw�ymj �wtyfw~ �yfgqj ,x�f} nx�tk�wtyfynts�ns�f�inwj hynts�f| f~ �kwtr�ymj �wtyfw~ �
yfgqj ,x�| twpunj hj �qthfynsl�xzwkfhj 3

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �wtyfw~ �yfgqj 3

WY-qsfrj6.� nx�ymj �qfgj q�tk�fstymj w�uwj {ntzxq~ �ij knsj i�wtyfw~ �yfgqj �ymfy�| nqq�xzuutwy�ymj �hzwwj syq~ �ij knsj i�
wtyfw~ �yfgqj 3

}1~1�� fwj �ymj �} 1~ 1��httwinsfyj x�kwtr�ymj �I R J ,x��j wt�utxnynts�| nym�wj xuj hy�yt�ymj �wtyfw~ �yfgqj ,x�
hj syj w�utnsy3

Ymj �wtyfw~ �yfgqj ,x�hj syj w�utnsy�nx�ij knsj i�fx�ymj �utnsy�tk�nsyj wxj hynts�tk�ymj �f} nx�tk�wtyfynts�| nym�ymj �uqfsj �gj nsl�
zxj i�fx�ymj �wtyfw~ �yfgqj ,x�| twpunj hj �qthfynsl�xzwkfhj �-ymfy�nx1�ymj �hj syj w�utnsy�tk�wtyfynts�ts�ymj �xzwkfhj �tk�ymj �
wtyfw~ �yfgqj .3

Ymj �} 1~ 1��httwinsfyj x�fsi�n1o1p�{j hytwx�fwj �ln{j s�wj qfyn{j �yt�ymj �rfhmnsj �httwinsfyj �x~ xyj r3��K tw�hfxhfij i�yfgqj x1�
| mj wj �f�rfxyj w�yfgqj �mfx�gj j s�xuj hnknj i1�ymj �} 1~ 1��httwinsfyj x�fwj �ij knsj i�fy�f�rfxyj w�yfgqj �nsij } �{fqzj �tk��j wt3�

Ymj �W T YI J K �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3

Note 1: The following statements are interrelated in the use of rotary tables:

ROTDEF, ROTSET, ROTAB, FEDRAT, ACLRAT, and CALIB.

Note 2: Refer to A.28 and (Figure A.5 — Rotary table application sequence) for an illustration of a rotary table
program applying the use of several related statements.

Note 3: For an illustration of a sensor rotation versus a rotary table rotation, refer to (Figure B.68 — Part probe
orientation) .

Note 4: For an illustration of rotary table positioning, refer to ( Figure B.69 — Rotary table positioning with
respect to the machine coordinate system ( M.C.S. ) zero point).
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6.164 ROTSET

g� �� ����[ W j xj yx�ymj �fslzqfw�htzsyj w�{fqzj �ktw�f�wtyfw~ �yfgqj 3�

Nsuzy� K twrfyx?

hfs� gj? sputfuPsu-qsfrj6.1{fq�

T zyuzy�K twrfyx?

hfs� gj? sputfuPsu-qsfrj6.1{fq�

\ mj wj ?�

WY-qsfrj6.� nx�ymj �qfgj q�tk�ymj �wtyfw~ �yfgqj �yt�gj �wj xj y3

{fq� nx�ymj �wj xj y�{fqzj �wfslnsl�kwtr�·8;5355�yt�8;5355�ij lwj j x1�ln{j s�ns�hzwwj sy�x~ xyj r�zsnyx3

Ymj �ktwrfy�tk�ymj �{fqzj �ktw�fslzqfw�rj fxzwj rj sy�zxj i�rzxy�gj �htsxnxyj sy�| nym�ymj �fslzqfw�zsnyx�j xyfgqnxmj i�ns�
ymj �Z S NYX �xyfyj rj sy3

Ymj �W T YXJ Y�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3

Note: The following statements are interrelated in the use of rotary tables:

ROTDEF, ROTSET, ROTAB, FEDRAT, ACLRAT, and CALIB.
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6.165 SAVE

g� �� ����[ Xytwj x�ufwy�httwinsfyj �x~ xyj r�ifyzr�xj yx1�xj sxtw�hfqngwfynts�ifyf1�wtyfw~ �yfgqj �ifyf1�
rj fxzwj i�kj fyzwj �fhyzfq�ifyf�tw�I R Q�ktw�qfyj w�wj hfqq3

Nsuzy� K twrfyx?

hfs� gj? XF[J4{fwd6� {fwd7

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [

I-qsfrj6.�
IF-qsfrj7.�
X-qsfrj8.�
XF-qsfrj9.�
KF-qsfrj: .�
WY-qsfrj;.�
enmMeje-qsfrj<.1IF-qsfrj=.�

{fwd7� hfs� gj?
�� [

1INI-qsfrj<.�
itjx� sty� j}nxy

I-qsfrj6.� nx�ymj �qfgj q�tk�ymj �ufwy�httwinsfyj �x~ xyj r�ymfy�nx�yt�gj �xf{j i3�

IF-qsfrj7.� nx�ymj �qfgj q�tk�ymj �ufwy�httwinsfyj �x~ xyj r�ymfy�nx�yt�gj �xf{j i3�

IF-qsfrj=.� nx�ymj ��� � � ��tk�ymj �ufwy�httwinsfyj �x~ xyj r�ns�| mnhm�ymj �H trrts�Xufhj �I R Q�ifyf�| nqq�gj �
xf{j i3�

INI-qsfrj<.� nx�ymj �ij {nhj �nij synknhfynts��� � � �1�fxxnlsj i�g~ �ymj �I J [ NH J �xyfyj rj sy�yt�f�x~ xyj r�ij {nhj 3

IRQ� xnlsnknj x�ymj �inrj sxnntsfq�rfwpNzu�qfslzflj �| nqq�gj �xf{j i�yt�ymj �ij {nhj �xuj hnknj i3

KF-qsfrj: .� nx�ymj �qfgj q�tk�ymj �rj fxzwj rj sy�kj fyzwj �fhyzfq�ymfy�nx�yt�gj �xf{j i3

WY-qsfrj;.� nx�ymj �qfgj q�tk�ymj �wtyfw~ �yfgqj �ymfy�nx�yt�gj �xf{j i3

X-qsfrj8.� nx�ymj �qfgj q�tk�ymj �xj sxtw�ymfy�nx�yt�gj �xf{j i3��Ymnx�tsq~ �fuuqnj x�yt�uwtlwfrx�| wnyyj s�ktw�
botjPdbnNN�656�6>>53

XF-qsfrj9.� nx�ymj �qfgj q�tk�ymj �hfqngwfyj i�xj sxtw�ymfy�nx�yt�gj �xf{j i3

\ mj s�ymj �I NI -qsfrj <.�nx�sty�xuj hnknj i1�ymj �nsktwrfynts�| nqq�gj �xf{j i�ns�tuj s�x~ xyj r�ij {nhj x�tw�knqj x3�

Note 1: When the DA(lname2), SA(lname4), FA(lname5), or RT(lname6) is required for later use in the input
program, it is recalled with the RECALL statement.

Note 2: DID(lname7) is used to augment the internal DME storage by providing control for the persistent file
storage of DA(lname2)s, SA(lname4)s, FA(lname5)s, and RT(lname6)s
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6.166 SCNMOD

g� �� ����[ Fhyn{fyj x�tw�ij fhyn{fyj x�xhfssnsl�rtij �ktw�xzgxj vzj sy�kj fyzwj �rj fxzwj rj syx3�

Nsuzy� K twrfyx?

hfs� gj? tdonpeP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

TS�
TKK�

TKK� xnlsnknj x�ymfy�xhfssnsl�rtij �nx�yt�gj �inxfgqj i3�

TS� xnlsnknj x�ymfy�xhfssnsl�rtij �nx�yt�gj �j sfgqj i3�

Ymj �X H S R T I �xyfyj rj sy�hfssty�gj �nxxzj i�| nymns�f�kj fyzwj �R J FX333J S I R J X�gqthp3�
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6.167 SCNSET

g� �� ����[ Xuj hnknj x�ymj �xfruqnsl�rj ymti�fsi�wfyj �ktw�xhfssnsl3�

Nsuzy� K twrfyx?

hfs� gj? tdotfuP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [

IWFL1{fwd7� {fwd8
opodpoM� � � � S
qfdlM� � � � S
tupqM� � � � U
wfoepsM� � � � V

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [

INXY1inxy� {fwd;
HMTWI1hmtwi� {fwd<
ujnfM� � � �
bohmfM� ��
IJKFQY�

{fwd8� hfs� gj?
�� [
�� [

MgpsdfM� �� � �
MefgmfdujpoM� � � �� � �
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [

UQFSJ1n1o1p� {fwd=
tqifsfM� � � � � � � � � �

{fwd: � hfs� gj?
�� [
�� [

KTWR�
UTX�
XN_J�

� � � � W� hfs� gj?
�� [
�� [
�� [

1]F]NX�
1^F]NX�
1_F]NX�
itjx� sty� j}nxy

{fwd<� hfs� gj?
�� [

M� � � � � � �
itjx� sty� j}nxy

{fwd=� hfs� gj?
�� [

1WFINZX1uqfsjdwfi� {fwd>
{fwd>�

� � � � Z� hfs� gj?
�� [

MdpvouM� � �� � � �� ��
itjx� sty� j}nxy

fsl� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �nshwj rj sy�{fqzj �tk�wtyfynts�tk�ymj �wtyfw~ �yfgqj �ktw�xfruqnsl3

FSLQJ� xnlsnknj x�ymfy�xfruqj x�| nqq�gj �yfpj s�fy�wtyfw~ �yfgqj �fslqj �nshwj rj syx�tk�,fsl,3�

hmtwi� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rf} nrzr�hmtwifq�inxyfshj �fqqt| j i�| mj s�
xfruqnsl3��Ymj �{fqzj �tk�H� � ��� H�| nqq�gj �nsyj wuwj yj i�gfxj i�ts�ymj �hzwwj sy�Z S NYX�xyfyj rj sy3

HMTWI� xnlsnknj x�ymfy�xfruqj x�| nqq�gj �yfpj s�xzhm�ymfy�ymj �rf} nrzr�hmtwifq�ij {nfynts�gj y| j j s�ymj �
xzwkfhj �tk�ymj �ufwy�fsi�f�xywfnlmy�qnsj �gj y| j j s�fs~ �y| t�htsxj hzyn{j �utnsyx�itj x�sty�j } hj j i�
,hmtwi,3�

HTZSY� xnlsnknj x�ymfy�xhfssnsl�rj fxzwj rj syx�| nqq�xytu�| mj s�ymj �xytu�uqfsj �mfx�gj j s�hwtxxj i�ymj �
szrgj w�tk�ynrj x�xuj hnknj i�g~ �ymj �H� ��� � � �� ��H� {fqzj 3

IJKFQY� xnlsnknj x�ymfy�xfruqj x�| nqq�gj �yfpj s�zxnsl�ymj �ij kfzqy�xj yynslx�tk�ymj �I R J 3�

� � � �� � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �uwtgj �inxuqfhj rj sy�izwnsl�xhfssnsl3

efgmfdujpo xnlsnknj x�ymfy�ymj �inxuqfhj rj sy�{fqzj �ktw�ymj �uwtgj �ktqqt| x3�
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inxy� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �nshwj rj sy�{fqzj �tw�inxyfshj �ktw�xfruqnsl3��Ymj �
{fqzj �tk�H� �� �H� | nqq�gj �nsyj wuwj yj i�� fxj i�ts�ymj �hzwwj sy�Z S NYX �xyfyj rj sy3

INXY� xnlsnknj x�ymfy�xfruqj x�| nqq�gj �yfpj s�fy�inxyfshj �nshwj rj syx�tk�,inxy,3��]F]NX1�^F]NX�tw�_F]NX�
xnlsnk~ �ymfy�inxyfshj �nshwj rj syx�fwj �yt�gj �rj fxzwj i�fqtsl�ymj �xuj hnknj i�httwinsfyj �f} nx3��Nk�
st�httwinsfyj �f} nx�nx�xuj hnknj i1�inxyfshj �| nqq�gj �rj fxzwj i�fqtsl�ymj �xzwkfhj �tk�ymj �ufwy�kwtr�
tsj �utnsy�yt�ymj �sj } y3

IWFL� xnlsnknj x�ymj �I R J �| nqq�zxj �f�iwfl�wtzynsj �| mnqj �xhfssnsl3�

KTWHJ� xnlsnknj x�ymfy�ymj �rf} nrzr�htsyfhy�ktwhj �ymfy�ymj �xhfssnsl�mj fi�fuuqnj x�yt�ymj �ufwy�ktqqt| x3�

ktwhj� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rf} nrzr�htsyfhy�ktwhj �ymfy�| nqq�gj �fuuqnj i�yt�ymj �
ufwy�g~ �ymj �xhfssnsl�mj fi�ns�I R J �zsnyx3

KTWR� xnlsnknj x�ymfy�ymj �xhfs�| nqq�gj �itsj �| nym�I R J �htsywtqqj i�ufwfrj yj wx�ymfy�fwj �tuynrnxj i�yt�
ij qn{j w�ymj �rnsnrzr�zshj wyfnsy~ �ktw�ymj �ktwr�tk�xhfssj i�kj fyzwj x3

n1o1p� nx�ymj �inwj hynts�{j hytw�tk�ymj �xytu�uqfsj �yt�gj �zxj i3��Ymj �lfyj �rzxy�gj �hwtxxj i�ns�f�utxnyn{j �
xj sxj �ktw�ymj �xhfs�yt�xytu3

� � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rf} nrzr�fqqt| fgqj �inxyfshj �gj y| j j s�
� � � � � �� � j sy�utnsyx�| mj s�rf} nrzr�hmtwifq�ij {nfynts�mfx�gj j s�xuj hnknj i3�

STSHTS� xnlsnknj x�ymj �I R J �| nqq�zxj �f�stsNhtsyfhy�wtzynsj �| mnqj �xhfssnsl3

UJHP� xnlsnknj x�ymj �I R J �| nqq�zxj �f�uj hpnsl�wtzynsj �| mnqj �xhfssnsl3�

UQFSJ� xnlsnknj x�ymfy�f�uqfsfw�xytu�hwnyj wnf�nx�gj nsl�zxj i�yt�xytu�xhfssnsl�rj fxzwj rj syx3��Xhfssnsl�
rj fxzwj rj sy�| nqq�xytu�| mj s�ymj �uqfsj �nx�hwtxxj i3

� �� �� � � � � nx�f�sts2sj lfyn{j �wj fq�szrgj w�ymfy�nx�ymj �wfinzx�tk�ymj �hnwhzqfw�fwj f�ts�ymj �xytu�uqfsj 3�

UTX� xnlsnknj x�ymfy�ymj �xhfs�| nqq�gj �itsj �| nym�I R J �htsywtqqj i�ufwfrj yj wx�ymfy�fwj �tuynrnxj i�yt�
ij qn{j w�ymj �rnsnrzr�zshj wyfnsy~ �ktw�ymj �utxnynts�tk�xhfssj i�kj fyzwj x3�

WFINZX� xnlsnknj x�ymfy�ymj �xytu�uqfsj �nx�gtzsij i�g~ �f�hnwhzqfw�fwj f�ts�ymj �xytu�uqfsj �fsi�ymj �wfinzx�tk�
ymj �hnwhzqfw�fwj f�ktqqt| x3

XN_J� xnlsnknj x�ymfy�ymj �xhfs�| nqq�gj �itsj �| nym�I R J �htsywtqqj i�ufwfrj yj wx�ymfy�fwj �tuynrnxj i�yt�
ij qn{j w�ymj �rnsnrzr�zshj wyfnsy~ �ktw�ymj �xn�j �tk�xhfssj i�kj fyzwj x3�

XUMJWJ� xnlsnknj x�ymfy�f�xumj wnhfq�xytu�hwnyj wnf�nx�gj nsl�zxj i�yt�xytu�xhfssnsl�rj fxzwj rj ysx3�

� � � � � � � � � � nx�f�sts2sj lfyn{j �wj fq�szrgj w�ymfy�nx�ymj �wfinzx�tk�ymj �xumj wj �ns�| mnhm�xhfssnsl�
rj fxzwj rj ysx�| nqq�xytu3

XYTU� xnlsnknj x�ymfy�ymj �xhfs�| nqq�xytu�| mj s�ymj �ufwfrj yj w�ij knsj i�g~ �{fwd9�nx�wj fhmj i3��W j kj w�yt�
IK nlzwj �cOZQ�� �Xytu�uqfsj �| mj s�xhfssnl.3�

Ymj �XYT U�rnstw�| twi�nx�tsq~ �fuuqnhfgqj �yt�ufymx�ij knsj i�g~ �ymj �UFYM �4�Z S P S T \ S �
� �� �� � � ��O

� � �� � � �� �� nx�f�utxnyn{j �sts�j wt�nsyj lj w�{fqzj �ymfy�nx�ymj �szrgj w�tk�ynrj x�ymfy�ymj �xytu�uqfsj �| nqq�gj �
hwtxxj i�gj ktwj �xhfssnsl�rj fxzwj rj sy�xytux3

ynrj� nx�f�utxn��� j �wj fq�szrgj w�wj uwj xj synsl�ymj �ynrj �nshwj rj sy�ns�xj htsix�gj y| j j s�xfruqnsl3��Ymj �
{fqzj �tk�H��� � H�| nqq�gj �nsyj wuwj yj i�gfxj i�ts�ymj �hzwwj sy�Z S NYX�xyfyj rj sy3�

YNRJ� xnlsnknj x�ymfy�xfruqj x�| nqq�gj �yfpj s�fy�ynrj �nshwj rj syx�tk�,s,�xj htsix3�

[JSITW� xnlsnknj x�ymfy�{j qthny~ 1�fhhj qj wfynts�fsi�utnsy�ij sxny~ �| nqq�gj �xj y�{j sitw�xuj hnknh3�

}1~1�� nx�ymj �qthfynts�tk�ymj �xhfs�xytu�C� � �� '3�

]F]NX� xnlsnknj x�ymfy�inxyfshj �nshwj rj syx�fwj �yt�gj �rj fxzwj i�fqtsl�ymj �]�f} nx3�

^F]NX� xnlsnknj x�ymfy�inxyfshj �nshwj rj syx�fwj �yt�gj �rj fxzwj i�fqtsl�ymj �^�f} nx3

_F]NX� xnlsnknj x�ymfy�inxyfshj �nshwj rj syx�fwj �yt�gj �rj fxzwj i�fqtsl�ymj �_�f} nx3�

Ymj �X H S XJ Y�xyfyj rj sy�hfssty�gj �nxxzj i�| nymns�f�kj fyzwj �R J FX333J S I R J X�gqthp3�
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Ymj �X H S XJ Y4[ J S I T W �xyfyj rj sy� | nqq�t{j wwzqj �fqq�uwj {ntzx�X H S XJ Y4� �xyfyj rj syx3��Ymj �xj yynslx�itsj �g~ �ymj �
{j sitw�hfs�mt| j {j w�gj �rtinknj i�fkyj w�f�X H S XJ Y4[ J S I T W �xyfyj rj sy3�
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6.168 SELECT

g� �� ����[ J } j hzyj x�xyfyj rj syx�fhhtwinsl�yt�ymj �wj xzqyx�tk�tsj �tw�rtwj �j vzfqny~ �yj xyx3�

Nsuzy� K twrfyx?

hfs� gj? tfmfduP� wl�

T zyuzy�K twrfyx?

hfs� gj? Stsj�

t� ��� � �� [ tfmfduP� ��

dbtfP� �� � R
��333�

dbtfP� �� � o

� � j}jhzyfgqj� xyfyjrjsy-x.

J S I H FX�

dbtfP� �� � oLR
��333�

dbtfP� �� � oLn

� � j}jhzyfgqj� xyfyjrjsy-x.

J S I H FX�

��333�

I K YH FX�

� � j}jhzyfgqj� xyfyjrjsy-x.

J S I H FX�

J S I XJ Q�

\ mj wj ?�

fwl� nx�fs�nsyj lj w�szrj wnh�j } uwj xxnts�tw�hmfwfhyj w�j } uwj xxnts3�

F�XJ QJ H Y333J S I XJ Q�gqthp�xyfwyx�| nym�f�XJ QJ H Y�xyfyj rj sy�fsi�j six�| nym�fs�J S I XJ Q�xyfyj rj sy3��Gj y| j j s�ymj �
X J QJ H Y�fsi�ymj �J S I X J Q�ymj wj �fwj �tsj �tw�rtwj �xzgNgqthpx�fsi�ymj s�fs�tuyntsfq�ij kfzqy�gqthp3��J fhm�xzgNgqthp�
mfx�tsj �tw�rtwj �H FXJ �xyfyj rj syx�ktqqt| j i�g~ ��j wt�yt�rfs~ �j } j hzyfgqj �xyfyj rj syx�ktqqt| j i�g~ �fs�J S I H FX�
xyfyj rj sy3��F�ij kfzqy�gqthp�mfx�f�I K YH FX�xyfyj rj sy�ktqqt| j i�g~ ��j wt�yt�rfs~ �j } j hzyfgqj �xyfyj rj syx�ktqqt| j i�
g~ �fs�J S I H FX�xyfyj rj sy3

K tw�ymj �uzwutxj �tk�ij yj wrnsnsl�j vzfqny~ �ymj �qnyj wfq�fwlzrj sy�tk�ymj � H FXJ �xyfyj rj sy�rzxy�gj �tk�ymj �xfrj �ifyf�
y~ uj �fx�ymj �fwlzrj sy�tk�ymj �XJ QJ H Y�xyfyj rj sy3��Nk�ymj �fwlzrj syx�fwj �inkkj wj sy1�ymj ~ �fwj �sty�j vzfq3��Nk�gtym�
fwlzrj syx�fwj �hmfwfhyj w�xywnslx1�ymj s�ymj �xywnslx�rzxy�gj �ymj �xfrj �qj slym�fsi�htsyfns�ymj �xfrj 1�hfxj Nxj sxnyn{j �
hmfwfhyj wx�ns�ymj �xfrj �twij w�yt�gj �j vzfq3��Nk�gtym�fwlzrj syx�fwj �nsyj lj wx�ymj s�ymj ~ �rzxy�gj �ymj �xfrj �szrgj w�yt�
gj �j vzfq3
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Ymj �kzshyntsnsl�tk�ymj �XJ QJ H Y333J S I XJ Q�gqthp�nx�fx�ktqqt| x3�

Ymj � j } uwj xxnts�ufxxj i�fx�ymj �fwlzrj sy�yt�ymj �XJ QJ H Y�xyfyj rj sy�nx�j {fqzfyj i�tshj �yt�ij yj wrnsj �fs�nsyj lj w�
szrgj w�tw�f�hmfwfhyj w�xywnsl3��Ymnx�nsyj lj w�tw�xywnsl�-hfqq�ny�{fq.�| nqq�gj �htrufwj i�| nym�ymj �qnyj wfq�fwlzrj syx�tk�ymj �
H FXJ �xyfyj rj syx�ns�ymj �twij w�ln{j s�zsynq�ymj �knwxy�tsj �nx�ktzsi�ymfy�nx�j vzfq�yt�{fq3��Nk�f�H FXJ �xyfyj rj sy�nx�ktzsi�
| nym�fs�fwlzrj sy�j vzfq�yt�{fq1�st�rtwj �htrufwnxtsx�fwj �rfij �fsi�ymj �j } j hzyfgqj �xyfyj rj syx�ns�ymj �xzg2gqthp�
htsyfnsnsl�ymj �H FXJ �xyfyj rj sy�fwj �j } j hzyj i3� Nk�ymj wj �fwj �st�xyfyj rj syx�ns�ymj �xzg2gqthp1�ymj s�st�xyfyj rj syx�ns�
ymj �X J QJ H Y333J S I XJ Q�gqthp�fwj �j } j hzyj i3��Nk�st�H FXJ �xyfyj rj sy�nx�ktzsi�| nym�fs�fwlzrj sy�j vzfq�yt�{fq�fsi�
ymj wj �nx�f�ij kfzqy�gqthp1�ymj �j } j hzyfgqj �xyfyj rj syx�ns�ymj �ij kfzqy�gqthp�fwj �j } j hzyj i3��Nk�ymj wj �fwj �st�xyfyj rj syx�ns
ymj �ij kfzqy�gqthp1�ymj s�st�xyfyj rj syx�ns�ymj �XJ QJ H Y333J S I XJ Q�gqthp�fwj �j } j hzyj i3��Nk�ymj wj �nx�st�ij kfzqy�gqthp�
fsi�{fq�nx�sty�j vzfq�yt�fs~ �H FXJ �fwlzrj sy1�ymj s�st�xyfyj rj syx�ns�ymj �XJ QJ H Y333J S I XJ Q�gqthp�fwj �j } j hzyj i3��
Fkyj w�j } j hzynsl�ymj �X J QJ H Y333J S I XJ Q�gqthp�fx�ozxy�ij xhwngj i1�ymj �j } j hzynts�nx�ufxxj i�yt�ymj �xyfyj rj sy�fkyj w�ymj �
J S I X J Q�xyfyj rj sy3

Ymj wj �nx�st�qnrny�yt�ymj �szrgj w�tk�H FXJ �xyfyj rj syx�ns�f�XJ QJ H Y33J S I XJ Q�gqthp3�

Note 1: If two or more CASE statements have the same literal value then only the first will become a starting
point for statement execution and the statements following the other CASE statements may or may not
be executed depending on the placement of ENDCAS statements.

Note 2: Refer to example A.29 and section 5.2.4.2.2.
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6.169 SENSOR

g� �� ����[ I j knsj x�f�xj sxtw�htrutsj sy�hfufgqj �tk�rfpnsl�rj fxzwj rj sy1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? ttI��� � � J^tfotpsP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

UWTGJ1i}1i~1i�1xsn1xso1xsp1infr� {fwd7� {fwd8
RQYUWG1s� {fwd9� {fwd8
[NIJT1i}1i~1i�1xsn1xso1xsp1xhn1xho1xhp1kthfq1rfl1fujwy�{fwd8�
QFXJW1i}1i~1i�1xsn1xso1xsp1xhn1xho1xhp1ut|jw1xmzyjw�{fwd8�
NSKWJI1i}1i~1i�1xsn1xso1xsp1xhn1xho1xhp1kt{}1kt{~1kwjv1i|jqq�{fwd8�
STSHTS1i}1i~1i�1xsn1xso1xsp1xhn1xho1xhp1uwtgjs�{fwd8�
UTNSY1i}1i~1i�1xsn1xso1xsp1xhn1xho1xhp1kt{s� {fwd8
QNSJ1i}1i~1i�1xsn1xso1xsp1xhn1xho1xhp1kt{s1kt{h�{fwd8�
bsfbM� � M� � M� � M� �� M� �� M� �� M� � � M� � � M� � � Mkt{h1kt{t1kt{s� {fwd8

{fwd7� hfs� gj?
�� [
�� [
�� [

Mtqifsf
MdzmoesM�� �R
MejtlM� � � �
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [

MH� � � � � � � �� HMH� � � � � �� � � HM� � � � V
itjx� sty� j}nxy

{fwd9� hfs� gj? 1{fwd;1i}1i~1i�1xsn1xso1xsp1infr� {fwd<

{fwd: � hfs� gj?
�� [

H� � � � � � � � � H
nsij}�

� � � � ;� hfs� gj?
�� [

,ijxh,�
ynuszr�

{fwd<� hfs� gj?
�� [

{fwd9�
itjx� sty� j}nxy

fujwy� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �fuj wyzwj �xj yynsl3�

FWJF� xnlsnknj x�f�xj sxtw�ymfy�hfs�rj fxzwj �fqtsl�fqq�xj sxtw�f} nx�inwj hyntsx3�

H^QSIW� xnlsnknj x�ymfy�ymj �uwtgj �ynu�gj nsl�ij knsj i�nx�h~ qnsiwnhfq3��Ny�hfs�gj �zxj i�| mj s�f�kj fyzwj �nx�
rj fxzwj i�| nym�ymj �xmfky�tk�ymj �uwtgj 3��Ymj �,ynu�hj syj w�utnsy,�qthfynts�ktw�ymnx�y~ uj �tk�uwtgj �nx�
ymj �f} nfq�fsi�wfinfq�hj syj w�tk�ymj �zxfgqj �uwtgj �lj trj yw~ �tk�qj slym�,qj s6,3��W j kj w�yt�-K nlzwj �
cOXX�� � H ~ qnsiwnhfq�fsi�inxp�ynuxJ

H� � � � � � � � � H nx�ymj �sfrj �tk�f�ifyf�nyj r�| nymns�ymj �ifyf�qnxy3

H� � � � � �� � � H nx�ymj �sfrj �tk�f�xj hynts�| nymns�f�I R J �M fwi| fwj �I j xhwnuytw�ymfy�htsyfnsx�tsj �tw�rtwj �ifyf�
nyj rx3�

H� � � � � � � �� � H nx�f�knqj �tw�ifyfgfxj �hfqqj i�f�'I R J �M fwi| fwj �I j xhwnuytw'1�ymfy�htsyfnsx�I R J �xuj hnknh�
nsktwrfynts�ymfy�rf~ �gj �sj j ij i�g~ �f�I R NX�uwtlwfr3��Ymj �I R NX�uwtlwfr�hfs�lj y�fhhj xx�yt�
f�xuj hnknh�nyj r�zxnsl�ymwj j �sfrj x�-ifyfdxytwj 1�ifyfdqnxy1�fsi�ifyfdnyj r.1�| mnhm�nx�htrufyngqj �
| nym�ymj �| f~ �nyj rx�| nymns�tuj wfynsl�x~ xyj r�nsnynfqn�fynts�knqj x�fwj �fhhj xxj i3�

,ijxh,� nx�ymj �ij xhwnuynts�tk�f�xy~ qzx�ts�f�rzqynNynu�xj sxtw1�j shqtxj i�| nym�futxywtumj x3��J fhm�ynu�
ij xhwnuynts�ts�f�rzqynNynu�xj sxtw�rzxy�gj �zsnvzj 3

infr� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �infrj yj w�tk�ymj �xj sxtw�ynu3
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INXP� xnlsnknj x�ymfy�ymj �uwtgj �ynu�gj nsl�ij knsj i�nx�f�inxp3��Ymj �'ynu�hj syj w�utnsy'�qthfynts�ktw�ymnx�y~ uj �
uwtgj �nx�ymj �f} nfq�fsi�wfinfq�hj syj w�tk�ymj �zxfgqj �uwtgj �lj trj yw~ �tk�qj slym�,ymps,3��W j kj w�yt�
IK nlzwj �cOXX�� � H ~ qnsiwnhfq�fsi�inxp�ynux.�

i|jqq� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �i| j qq�ynrj �{fqzj �ns�xj htsix3�

� � M� � M� � nx�ymj �strnsfq�tkkxj y�kwtr�ymj �rtzsynsl�utnsy�ktw�ymj �xj sxtw�yt�ymj �j kkj hyn{j �hj syj w�tk�ymj �
� � �� ��O

kthfq� nx�f�stsNsj lfyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �kthfq�inxyfshj 3

kt{h� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �knj qi�tk�{nj | �ns�ymj �hqthpnsl�inwj hynts�tk�ymj �xj sxtw3�

kt{s� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �knj qi�tk�{nj | �ns�ymj �strnsfq�inwj hynts�tk�ymj �xj sxtw3�

kt{t� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �knj qi�tk�{nj | �ns�ymj �inwj hynts�twymtltsfq�yt�gtym�ymj �strnsfq�
fsi�hqthpnsl�inwj hyntsx�tk�ymj �xj sxtw3

kt{}� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �knj qi�tk�{nj | �xn�j �ns�ymj �]�f} nx�inwj hynts3�

kt{~� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �knj qi�tk�{nj | �xn�j �ns�ymj �^�f} nx�inwj hynts3

kwjv� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �kwj vzj sh~ �{fqzj �ns�rj lfmj wy�3�

nsij}� nx�f�utxnyn{j �nsyj lj w�szrgj w�zxj i�yt�xj qj hy�ymj �s,ym�ifyf�nyj r�| nymns�f�ifyf�qnxy3�

NSKWJI� xnlsnknj x�ymfy�fs�nskwfwj i�xj sxtw�nx�gj nsl�ij knsj i3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �xj sxtw3�

QFXJW� xnlsnknj x�ymfy�f�qfxj w�xj sxtw�nx�gj nsl�ij knsj i3

qjs6� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �qj slym�tk�ymj �h~ qnsiwnhfq�utwynts�tk�ymj �uwtgj �| mnhm�
| nqq�gj �zxj i�ktw�rj fxzwnsl3��W j kj w�yt�-K nlzwj �G3<<�� �H ~ qnsiwnhfq�fsi�inxp�ynux.�

QNSJ� xnlsnknj x�f�xj sxtw�ymfy�hfs�rj fxzwj �fqtsl�ymj �xj sxtw,x�stwrfq�fsi�hqthpnsl�f} nx�inwj hyntsx3�

rfl� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rflsnknhfynts�tk�ymj �qj sx�ns�ij hnrfq�ktwr3�

RQYUWG� xnlsnknj x�ymfy�f�xj sxtw�| nym�rzqynuqj �uwtgj x�nx�gj nsl�ij knsj i3�

s� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�xy~ qn�ts�f�rzqynNynu�uwtgj 3

STSHTS� xnlsnknj x�ymfy�f�stsNhtsyfhy�xj sxtw�nx�gj nsl�ij knsj i3��K tw�j } fruqj 1�fs�j qj hywnhfq�hfufhnyfshj �
uwtgj �mf{nsl�xj {j wfq�xj sxtwx3

UTNSY� xnlsnknj x�f�xj sxtw�ymfy�hfs�rj fxzwj �fqtsl�ymj �xj sxtw,x�stwrfq�f} nx�inwj hynts3�

ut|jw� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �wj vznwj i�ut| j w�xj yynsl�ns�| fyyx3�

UWTGJ� xnlsnknj x�ymfy�f�H R R �uwtgj �nx�gj nsl�ij knsj i3

uwtgjs� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�xj sxtwx1�tw�uwtgj x1�ymfy�ymnx�ij {nhj �uwt{nij x3�

� � � M� � � M� � � nx�ymj �xj sxtw�hqthpnsl�inwj hynts�ns�ymj �hzwwj sy�xj sxtw�httwinsfyj �x~ xyj r3��Ymj �xj sxtw�hqthpnsl�
inwj hynts�rzxy�gj �twymtltsfq�yt�ymj �xj sxtw�stwrfq�inwj hynts3�

xmzyjw� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xmzyyj w�xuj j i�ns�rnqqnxj htsix3�

� �� M� �� M� �� nx�ymj �xj sxtw�stwrfq�inwj hynts�ns�ymj �hzwwj sy�xj sxtw�httwinsfyj �x~ xyj r3�

XUMJWJ� xnlsnknj x�ymfy�ymj �uwtgj �ynu�gj nsl�ij knsj i�nx�xumj wnhfq3�

ymps� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �ymnhpsj xx�tk�ymj �inxp�uwtgj 3��W j kj w�yt�-K nlzwj �
cOXX�� �H ~ qnsiwnhfq�fsi�inxp�ynux.�

ynuszr� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�f�xy~ qzx�ts�f�rzqynNynu�xj sxtw3��J fhm�ynu�
szrgj w�ts�f�rzqynNynu�xj sxtw�rzxy�gj �zsnvzj 3

[NIJT� xnlsnknj x�ymfy�f�{nij t�hfrj wf�nx�gj nsl�ij knsj i3�

W j kj w�yt�j } fruqj �bOTQ�fsi�xzgNhqfzxj x3�
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Note 1: Refer to example A.30.2 and (Figure A.7 — Multi-probes from multiple ports on the head) for illustration
and sample code used to construct a sensor component.

Note 2: Refer to example A.30.4 and (Figure A.10 — Multi-probe from an extension & from a single port ) for
illustration and sample code used to define a sensor component using MLTPRB.

Note 3: Refer to example A.30.5 and (Figure A.11 — Sensor components in an automated changer rack ) for
illustration and sample code used to define a more complex sensor definition.

Note 4: The parameters in the SENSOR statement are primarily used to document and communicate the
sensor definition to other applications such as offline programming and can be used for error checking.
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6.170 SIMREQT

g� �� ����[ Xyfwyx�f�xnrzqyfsj tzx�wj vznwj rj sy�gqthp3��Ymj �xnrzqyfsj tzx�wj vznwj rj sy�ij knsj i�g~ �f�
tjnsfru333J S I XNR W J V Y�gqthp�nx�zxj i�yt�fxxthnfyj �ytqj wfshj x�yt�gj �j {fqzfyj i�ns�f�
htrrts�ifyzr�wj kj wj shj �kwfrj 3

Nsuzy� K twrfyx?

hfs� gj? tsI��� � � J^tjnsfruP{fwd6�

T zyuzy�K twrfyx?

hfs� gj? tsI��� � � J^tjnsfruP{fwd6�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

KNWXY�
pqujnbm

KNWXY� xnlsnknj x�ymfy�fs~ �ywfsxktwrfynts�rfywn} �ymfy�xfynxknj x�ymj �xnrzqyfsj tzx�wj vznwj rj sy�uwthj xx�
� �qq�gj �hfqhzqfyj i�fsi�zxj i�ns�ymj �j {fqzfynts�tk�ytqj wfshj �fhyzfqx3�

qsfrj� nx�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �xnrzqyfsj tzx�wj vznwj rj sy3�

pqujnbm xnlsnknj x�ymfy�ymj �tuynrfq�ywfsxktwrfynts�rfywn} �ymfy�xfynxknj x�ymj �xnrzqyfsj tzx�wj vznwj rj sy�
uwthj xx�| nqq�gj �hfqhzqfyj i�fsi�zxj i�ns�ymj �j {fqzfynts�tk�ytqj wfshj �fhyzfqx3�

Ymj �XNR W J V Y�xyfyj rj sy�xnlsnknj x�ymj �gj lnssnsl�tk�fs�fxxthnfynts�tk�xj {j wfq�J [ FQ�fsi4tw�T Z YUZ Y�xyfyj rj syx�
htsyfnsnsl�kj fyzwj x�fsi�ytqj wfshj x�| nym�xnrzqyfsj tzx�wj vznwj rj syx�ns�f�htrrts�ifyzr�wj kj wj shj �kwfrj �fsi�
xzuuwj xxj x�ymj � j } j hzynts�tk�ymj xj �xyfyj rj syx�zsynq�ymj �htwwj xutsinsl�J S I XNR W J V Y�nx�j } j hzyj i3�

Ymj �XNR W J V Y�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.171 SNSDEF ( input format 1 )

g� �� ����[ I j knsj x�f�uwtgj �xj sxtw�zxj i�g~ �ymj �I R J �ns�rfpnsl�rj fxzwj rj syx1�fsi�fxxnlsx�f�qfgj q�yt�ny3��
X j {j wfq�ktwrfyx�fwj �zxj i�yt�ij knsj �xj sxtw�y~ uj x3

Nsuzy� K twrfyx?

hfs� gj? tI��� � � .BXSXIJK4UWTGJ1{fwd61{fwd7� {fwd8

T zyuzy�K twrfyx?�

hfs� gj? tI��� � � .BXSXIJK4UWTGJ1{fwd61{fwd7� {fwd8

�� [ tbI��� � � .BXSXIJK4TKKXJY1t}1t~1t�1xsxdxn�j1fwydxn�j1� )
� � � � � �� � M� � � � �� � � �M� � M� � M� � M� � � � ynrj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

KN]JI�
NSIJ]�

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [

dbsuM� � M� � M� � M� � M� � M� � M� � � �
qpmM� � �� M� �� M� � M� � M� � Mqjs61infr� �
wfdM� M� M� M� � M� � M� � Mqjs61infr�
� � � � UMdbsuM� � M� � M� � M� � � �
� � � � UMwfdM� � M� � M� � M� �� �M� � � �

{fwd8� hfs� gj?
�� [
�� [
�� [

Mtqifsf
MdzmoesMqjs7�
MejtlM� � � �
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [

X-qsfrj6.�
XF-qsfrj7.�

� � � � � �� � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rj fxzwj i�ktwr�j wwtw�tk�ymj �fwynkfhy�izwnsl�xj sxtw�
� � ��� �� ����O

fwydqfgjq� nx�ymj �qfgj q�tk�ymj �fwynkfhy�kj fyzwj �fhyzfq�tw�kj fyzwj �strnsfq�zxj i�ktw�hfqngwfynts�fsi�xuj hnknj i�
ns�ymj �H FQNG�xyfyj rj sy3

� � � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rj fxzwj i�xn�j �tk�ymj �fwynkfhy�zxj i�ktw�xj sxtw�
� � ��� �� ����O

� � M� � M� � fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�ymj �hfqngwfynts�fwynkfhy�ns�rfhmnsj �httwinsfyj x3�

HFWY� xnlsnknj x�ymfy�ymj �uwtgj �ynu�qthfynts�nx�ij knsj i�zxnsl�H fwyj xnfs�httwinsfyj x3�

H^QSIW� xnlsnknj x�ymj �uwtgj �ynu�gj nsl�ij knsj i�nx�h~ qnsiwnhfq3��Ny�hfs�gj �zxj i�| mj s�f�kj fyzwj �nx�rj fxzwj i�
| nym�ymj �xmfky�tk�ymj �uwtgj 3��Ymj �ynu�hj syj w�utnsy�qthfynts�ktw�ymnx�y~ uj �uwtgj �nx�ymj �f} nfq�fsi�
wfinfq�hj syj w�tk�ymj �zxfgqj �uwtgj �lj trj yw~ �tk�qj slym�,qj s7H3��W j kj w�yt�-K nlzwj �cOXX�� �
H ~ qnsiwnhfq�fsi�inxp�ynux.�

ifyjynrj� nx�ymj �ifyj �fsi�ynrj �fy�htruqj ynts�tk�ymj �qfxy�hfqngwfynts�tk�ymj �xj sxtw�ns�ymj �ktwrfy�
H^^^^4R R 4I I �M M ?rr?XX3xxxH1�| mj wj �^^^^�nx�ymj �~ j fw1�R R �nx�ymj �szrgj w�tk�ymj �rtsym1�
fsi�I I �nx�ymj �if~ �| nymns�ymj �rtsym1�M M �nx�mtzwx�kwtr�5�yt�781�rr�nx�rnszyj x1�XX�nx�xj htsix1�
fsi�xxx�nx�rnqqnxj htsix3

infr� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �infrj yj w�tk�ymj �xj sxtw�ynu3�

INXP� xnlsnknj x�ymfy�ymj �uwtgj �ynu�gj nsl�ij knsj i�nx�f�inxp3��Ymj �'ynu�hj syj w�utnsy'�qthfynts�ktw�ymnx�y~ uj �
uwtgj �nx�ymj �f} nfq�fsi�wfinfq�hj syj w�tk�ymj �zxfgqj �uwtgj �lj trj yw~ �tk�qj slym�,ymps,3��W j kj w�yt�
IK nlzwj �cOXX�� � H ~ qnsiwnhfq�fsi�inxp�ynux.�

� � M� � M� � nx�ymj �inxyfshj �ns�} 1�~ 1�fsi���ns�uwtgj �httwinsfyj x�kwtr�ymj �kn} j i�xj sxtw�rtzsy�qthfynts�ktw�
kn} j i�uwtgj x1�tw�ymj �un{ty4mnslj �utnsy�ktw�nsij } fgqj �uwtgj x1�yt�ymj �uwtgj �ynu�hj syj w�utnsy3��Nk�
zxnsl�NS I J ]�fsi�ymj �uwtgj �ynu�hj syj w�nx�tkkxj y�kwtr�ymj �xj sxtw�f} nx1�i} 1i~ 1i��ij knsj �ymj �
twnj syfynts�tk�ymj �xj sxtw�ns�ymj �nsij } fgqj �mj fi3��W j kj w�yt�-K nlzwj �cOXR�� � Nsij } fgqj �mj fi�
ij knsnyntsx.�fsi�-K nlzwj �G3<7�� �Nsij } fgqj �mj fi�H fwyj xnfs�httwinsfyj x.�3�
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KN]JI� xnlsnknj x�ymfy�f�kn} j i�uwtgj �nx�gj nsl�ij knsj i3�

n1o1p� nx�ymj �inwj hynts�{j hytw�ns�uwtgj �httwinsfyj x�kwtr�ymj �kn} j i�xj sxtw�rtzsy�qthfynts�ktw�kn} j i�
uwtgj x1�tw�ymj �un{ty4mnslj �utnsy�ktw�nsij } fgqj �uwtgj x1�yt�ymj �uwtgj �ynu�hj syj w�utnsy3��Nk�zxnsl�
NS I J ]�fsi�ymj �uwtgj �ynu�hj syj w�nx�tkkxj y�kwtr�ymj �xj sxtw�f} nx1�n1o1p�ij knsj �ymj �twnj syfynts�tk�
ymj �nsij } fgqj �mj fi3��W j kj w�yt�-K nlzwj �cOXR�� � Nsij } fgqj �mj fi�ij knsnyntsx.�fsi�-K nlzwj �cOXT�� �
Nsij } fgqj �mj fi�utqfw�httwinsfyj x.3�

NSIJ]� xnlsnknj x�ymfy�fs�nsij } fgqj �uwtgj �nx�gj nsl�ij knsj i3

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �xj sxtw3�

qjs6� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �qj slym�kwtr�ymj �kn} j i�xj sxtw�rtzsy�qthfynts�ktw�
kn} j i�uwtgj x1�tw�ymj �un{ty4mnslj �utnsy�ktw�nsij } fgqj �uwtgj x1�yt�ymj �uwtgj �ynu�hj syj w�utnsy3��Nk�
zxnsl�NS I J ]�fsi�ymj �uwtgj �ynu�hj syj w�nx�tkkxj y�kwtr�ymj �xj sxtw�f} nx1�qj s6�ij knsj x�ymj �
ymj twj ynhfq�utnsy�ymfy�hfs�gj �zxj i�fx�ymj �rfxyj w�ynu�ns�f�xzgxj vzj sy�XS XI J K �xyfyj rj sy�yt�
ij knsj �ymj �tkkxj y�ynu�qthfynts�zxnsl�ymj �xfrj �yj hmsnvzj x�fx�| tzqi�gj �zxj i�yt�ij knsj �ynux�ktw�f�
uwtgj �hqzxyj w3��W j kj w�yt�-K nlzwj �cOXT�� �Nsij } fgqj �mj fi�utqfw�httwinsfyj x.�fsi�-K nlzwj �
cOXU�� �Nsij } fgqj �mj fi�{j hytw�twnj syfynts.3�

qjs7� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �qj slym�tk�ymj �h~ qnsiwnhfq�utwynts�tk�ymj �uwtgj �| mnhm�
| nqq�gj �zxj i�ktw�rj fxzwnsl3��W j kj w�yt�-K nlzwj �G3<<�� �H ~ qnsiwnhfq�fsi�inxp�ynux.3�

TKKXJY� xnlsnknj x�ymj �fhyzfq�H fwyj xnfs�httwinsfyj x�ns�ymj �rfhmnsj �httwinsfyj �x~ xyj r�tk�ymj �hfqngwfyj i�
xj sxtw�fx�| j qq�fx�ymj �xj sxtw,x�fhyzfq�infrj yj w3�

�� M�� M�� nx�ymj �tkkxj y�tk�ymj �xj sxtw�hj syj w�kwtr�ymj �xj sxtw�rtzsy�utnsy�ns�ymj �xj sxtw�rtzsy�httwinsfyj �
x~ xyj r3��W j kj w�yt�-K nlzwj �cOXY�� �T kkxj y�ynu�tzyuzyx.3�

UTQ� xnlsnknj x�ymfy�ymj �uwtgj �ynu�qthfynts�nx�ij knsj i�zxnsl�utqfw�httwinsfyj x3�

UWTGJ� xnlsnknj x�ymfy�f�H R R �uwtgj �nx�gj nsl�ij knsj i3

� � M� � M� � nx�ymj �wj qfyn{j �inwj hynts�{j hytw�kwtr�ymj �rfxyj w�uwtgj �ynu�hj syj w�yt�ymj �uwtgj �ynu�hj syj w�gj nsl�
ij knsj i�-ns�ymj �xfrj �httwinsfyj �x~ xyj r�fx�ymj �rfxyj w�uwtgj �ynu,x�httwinsfyj �x~ xyj r.3��W j kj w�
yt�-K nlzwj �cOXW�� �T kkxj y�ynu�{j hytw.3�

wqjs� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �inxyfshj �fqtsl�wn1wo1wp�kwtr�ymj �rfxyj w�uwtgj �ynu�
hj syj w�yt�ymj �uwtgj �ynu�hj syj w�gj nsl�ij knsj i3��W j kj w�yt�-K nlzwj �cOXW�� �T kkxj y�ynu�{j hytw.3�

wty� nx�ymj �xj sxtw,x�fslqj �tk�wtyfynts�kwtr�ymj �uwtgj �httwinsfyj �x~ xyj r,x�]�f} nx�ns�ymj �]^�uqfsj �tk�
ymj �uwtgj �httwinsfyj �x~ xyj r3��W j kj w�yt�-K nlzwj �cOXR�� �Nsij } fgqj �mj fi�ij knsnyntsx.�fsi�
IK nlzwj �cOXT�� �Nsij } fgqj �mj fi�utqfw�httwinsfyj x.3�

� � M� � M� � nx�ymj �wj qfyn{j �inxyfshj �kwtr�ymj �rfxyj w�uwtgj �ynu�hj syj w�yt�ymj �uwtgj �ynu�hj syj w�gj nsl�ij knsj i�
-ns�ymj �xfrj �httwinsfyj �x~ xyj r�fx�ymj �rfxyj w�uwtgj �ynu,x�httwinsfyj �x~ xyj r.3��W j kj w�yt�
IK nlzwj �cOXV�� �T kkxj y�ynu�H fwyj xnfs.3�

X-qsfrj6.� nx�fs�fqumfszrj wnh�qfgj q�fxxnlsj i�yt�ymj �xj sxtw�ymfy�ymnx�ij knsnynts�nx�wj qfyn{j �yt3��Ymnx�y~ uj �tk�
ij knsnynts�| tzqi�gj �zxj i�ns�ymj �hfxj �tk�f�hqzxyj w�tw�xyfw�uwtgj 1�| mj wj �ymj �rfxyj w�uwtgj �ynu�
| tzqi�gj �f�uwj {ntzxq~ �ij knsj i�uwtgj �fsi�ymj �wj rfnsij w�tk�ymj �hqzxyj w�tw�xyfw�nx�ij knsj i�
wj qfyn{j �yt�ymj �rfxyj w�ynu3

XF-qsfrj.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �hfqngwfyj i�xj sxtw3

XF-qsfrj7.� nx�ymj ��� � � ��tk�ymj �uwj {ntzxq~ �hfqngwfyj i�xj sxtw�ymfy�ymnx�ij knsnynts�nx�wj qfyn{j �yt3��Ymnx�y~ uj �tk�
ij knsnynts�| tzqi�gj �zxj i�ns�ymj �hfxj �tk�f�hqzxyj w�tw�xyfw�uwtgj 1�| mj wj �ymj �rfxyj w�uwtgj �ynu�
| tzqi�gj �f�uwj {ntzxq~ �ij knsj i�uwtgj �fsi�ymj �wj rfnsij w�tk�ymj �hqzxyj w�tw�xyfw�nx�ij knsj i�
wj qfyn{j �yt�ymj �rfxyj w�ynu3

� �� � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �j kkj hyn{j �xn�j �tk�ymj �xj sxtw3�

XUMJWJ� xnlsnknj x�ymfy�ymj �uwtgj �ynu�gj nsl�ij knsj i�nx�xumj wnhfq3�

ymps� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �ymnhpsj xx�tk�ymj �inxp�uwtgj 3��W j kj w�yt�-K nlzwj �
cOXX�� �H ~ qnsiwnhfq�fsi�inxp�ynux.�
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� � M� � M� � nx�ymj �zsny�{j hytw�tk�ymj �xj sxtw�rtzsy�f} nx3

yn1yo1yp�nx�f�{j hytw�wj uwj xj synsl�ymj �hj syj wqnsj �tk�ymj �I R J �wfr�-uwtgj �rfotw�f} nx.�fsi�utnsyx�
yt| fwi�ymj �xj sxtw�rtzsy3

Ymj �n1o1p�{j hytw�wj uwj xj syx�ymj �inwj hynts�tk�ymj �uwtgj �ynu�wj qfyn{j �yt�ymj �xj sxtw�rtzsy3��Ymnx�
{j hytw�fq| f~ x�utnsyx�kwtr�ymj �xj sxtw�rtzsy�yt�ymj �uwtgj �ynu3�

Ymj �_[ J H �ufwfrj yj w�tk�ymj �XS XR SY�xyfyj rj sy�| nqq�fq| f~ x�j vzfq�yn1yo1yp3��Nk�ymj �XS XR S Y�
xyfyj rj sy�nx�zxj i1�ymj �yn1yo1yp�{fqzj x�ns�ymj �XS XI J K �xyfyj rj sy�rzxy�gj �ymj �xfrj �fx�ymtxj �ns�
ymj �_[ J H �ufwfrj yj w3��W j kj w�yt�-K nlzwj �cOXQ�� �Uwtgj �xj sxtw�nqqzxywfynts.3�

ynqy� nx�ymj �xj sxtw,x�fslqj �kwtr�ymj �uwtgj �httwinsfyj �x~ xyj r,x�_�f} nx3��W j kj w�yt�-K nlzwj �cOXR�� �
Nsij } fgqj �mj fi�ij knsnyntsx.�fsi�-K nlzwj �G3<8�� �Nsij } fgqj �mj fi�utqfw�httwinsfyj x.3�

[JH� xnlsnknj x�ymfy�ymj �uwtgj �ynu�qthfynts�nx�ij knsj i�zxnsl�f�inwj hynts�{j hytw�fsi�f�qj slym�fqtsl�ymj �
{j hytw3�

Fqq�uwtgj �utxnyntsx�fwj �ij knsj i�wj qfyn{j �yt�ymj �xj sxtw�rtzsy�ns�ymj �uwtgj �httwinsfyj �x~ xyj r3�

W j kj w�yt�j } fruqj �bOTQ�fsi�xzgNhqfzxj x3�

Ymj �XS XI J K 4UW T GJ �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3

Note: The parameters in the SENSDEF( input format 1) through SENSDEF(input format 6) statements are
primarily used to document and communicate the sensor definition to other applications such as offline
programming and can be used for error checking.
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6.172 SNSDEF ( input format 2 )

g� �� ����[ I j knsj x�f�{nij t�xj sxtw�zxj i�g~ �ymj �I R J �ns�rfpnsl�rj fxzwj rj syx1�fsi�fxxnlsx�f�qfgj q�yt�ny3��
X j {j wfq�ktwrfyx�fwj �zxj i�yt�ij knsj �xj sxtw�y~ uj x3

Nsuzy� K twrfyx?

hfs� gj? tI��� � � J^totefgPwjefpM� � � � RM� � � � SM� �� � �M� � � M� � � � �

T zyuzy�K twrfyx?

hfs� gj? tI��� � � J^totefgPwjefpM� � � � RM� � � � SM� �� � �M� � � M� � � � �

�� [ tbI��� � � .BXSXIJK4TKKXJY1t}1t~1t�1xsxdxn�j1fwydxn�j1� )
� � � � � �� � M� � � � �� � � �M� � M� � M� �1ifyjynrj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

KN]JI�
NSIJ]�

{fwd7� hfs� gj?
�� [
�� [

dbsuM� � M� � M� � M� � M� � M� �
qpmM� � �� M� �� M� � M� � M� �
wfdM� M� M� M� � M� � M� �

fujwy� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �fuj wyzwj �xj yynsl3�

� � � � � �� � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rj fxzwj i�ktwr�j wwtw�tk�ymj �fwynkfhy�izwnsl�xj sxtw�
� � ��� �� ����O

fwydqfgjq� nx�ymj �qfgj q�tk�ymj �fwynkfhy�kj fyzwj �fhyzfq�tw�kj fyzwj �strnsfq�zxj i�ktw�hfqngwfynts�fsi�xuj hnknj i�
ns�ymj �H FQNG�xyfyj rj sy3

� � � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rj fxzwj i�xn�j �tk�ymj �fwynkfhy�zxj i�ktw�xj sxtw�
� � ��� �� ����O

� � M� � M� � fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�ymj �hfqngwfynts�fwynkfhy�ns�rfhmnsj �httwinsfyj x3�

HFWY� xnlsnknj x�ymfy�ymj �xj sxtw�qthfynts�nx�yt�gj �ij knsj i�ns�H fwyj xnfs�httwinsfyj x3�

� � � � � � � � nx�ymj �ifyj �fsi�ynrj �fy�htruqj ynts�tk�ymj �qfxy�hfqngwfynts�tk�ymj �xj sxtw�ns�ymj �ktwrfy�
H^^^^4R R 4I I �M M ?rr?XX3xxxH1�| mj wj �^^^^�nx�ymj �~ j fw1�R R �nx�ymj �szrgj w�tk�ymj �rtsym1�
fsi�I I �nx�ymj �if~ �| nymns�ymj �rtsym1�M M �nx�mtzwx�kwtr�5�yt�781�rr�nx�rnszyj x1�XX�nx�xj htsix1�
fsi�xxx�nx�rnqqnxj htsix3�

� � M� � M� � fwj �ymj �inxyfshj x�ns�]1�^1�fsi�_�gj y| j j s�ymj �xj sxtw,x�f} nx�twnj syfynts�utnsy1�fsi�ymj �xj sxtw�
wj kj wj shj �utnsy�ns�uwtgj �httwinsfyj x3

KN]JI� xnlsnknj x�ymfy�f�kn} j i�xj sxtw�nx�gj nsl�ij knsj i3�

kthfq� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �kthfq�inxyfshj �ns�hzwwj sy�x~ xyj r�zsnyx3

n1o1p� � nx�ymj �zsny�{j hytw�tk�ymj �tuynhfq�f} nx3

NSIJ]� xnlsnknj x�ymfy�fs�nsij } fgqj �xj sxtw�nx�gj nsl�ij knsj i3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �xj sxtw3�

rfl� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rflsnknhfynts�tk�ymj �qj sx�ns�ij hnrfq�ktwr3

TKKXJY� xnlsnknj x�ymj �fhyzfq�H fwyj xnfs�httwinsfyj x�ns�ymj �rfhmnsj �httwinsfyj �x~ xyj r�tk�ymj �hfqngwfyj i�
xj sxtw�fx�| j qq�fx�ymj �xj sxtw,x�fhyzfq�infrj yj w3�

�� M�� M�� nx�ymj �tkkxj y�tk�ymj �xj sxtw�hj syj w�kwtr�ymj �xj sxtw�rtzsy�utnsy�ns�ymj �xj sxtw�rtzsy�httwinsfyj �
x~ xyj r3��W j kj w�yt�-K nlzwj �cOXY�� �T kkxj y�ynu�tzyuzyx.�3�

UTQ� xnlsnknj x�ymfy�ymj �xj sxtw�qthfynts�nx�yt�gj �ij knsj i�ns�utqfw�httwinsfyj x3�

wty� nx�ymj �xj sxtw,x�fslqj �tk�wtyfynts�| nym�wj xuj hy�yt�ymj �uwtgj �httwinsfyj �x~ xyj r,x�utxnyn{j �]�f} nx�
ns�ymj �]^�uqfsj �tk�ymj �uwtgj �httwinsfyj �x~ xyj r3

� �� � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �j kkj hyn{j �xn�j �tk�ymj �xj sxtw3�
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� � M� � M� � nx�ymj �zsny�{j hytw�tk�ymj �xj sxtw�rtzsy�xthpj y,x�f} nx3

ynqy� nx�ymj �xj sxtw,x�fslqj �tk�ynqy�| nym�wj xuj hy�yt�ymj �kzqq~ �j } yj sij i�utxnynts�| mj wj �ymj �ynqy�fslqj �nx�
�j wt3�

[JH� xnlsnknj x�ymfy�ymj �xj sxtw�qthfynts�nx�yt�gj �ij knsj i�ns�zsny�{j hytwx3�

[NIJT� xnlsnknj x�ymfy�f�{nij t�hfrj wf�nx�gj nsl�ij knsj i3�

Ymj �xj sxtw�ij knsnynts�nx�wj uj fyj i�| nym�f�sj | �qfgj q�nk�fs~ �tk�ymj �ufwfrj yj wx�fwj �fiozxyfgqj 3��Ns�ymj �ktqqt| nsl�
j } fruqj 1�f�hfrj wf�| nym�f��ttr�qj sx�wj vznwj x�f�sj | �qfgj q�yt�gj �fxxthnfyj i�| nym�j fhm��ttr�utxnynts3�

f� � � � �� [

tI� ��� � RQ� J^totefgPwjefpMgjyfeMwfdMQMQMNRMQMQMNRMSQMRQOQMVOW
tI� ��� � SQ� J^totefgPwjefpMgjyfeMwfdMQMQMNRMQMQMNRMSQMSQOQMVOW

F�hfrj wf�| nym�f�rtytwn�j i�ynqyfgqj �tuynhfq�f} nx�| tzqi�wj vznwj �f�qfgj q�yt�gj �fxxthnfyj i�| nym�j fhm�ynqy�utxnynts?�

f� � � � �� [

tI� � �� � UVJ^totefgPwjefpMjoefyMwfdMOXQXMQMNOXQXMQMQMNRMSQMSQOQMVOW
tI� � �� � TQJ^totefgPwjefpMjoefyMwfdMOVQQMQMNOVQQMQMQMNRMSQMSQOQMVOW

Ymj �XS XI J K 4[ NI J T �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZY�xyfyj rj sy3�

Note 1: Additional VIDEO sensor settings can be defined with other DMIS statements:

DMIS statement Sensor setting

LITDEF Video lighting
WINDEF Video viewing windows
FILDEF Video filters
ALGDEF Video algorithms

Note 2: These additional sensor settings, along with scaling, automatic focus, and intensity, are activated with
the SNSET statement.

Note 3: Refer to example A.31.

Note 4: The parameters in the SENSDEF( input format 1) through SENSDEF(input format 6) statements are
primarily used to document and communicate the sensor definition to other applications such as offline
programming and can be used for error checking.
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6.173 SNSDEF ( input format 3 )

g� �� ����[ I j knsj x�f�qfxj w�xj sxtw�zxj i�g~ �ymj �I R J �ns�rfpnsl�rj fxzwj rj syx1�fsi�fxxnlsx�f�qfgj q�yt�ny3��
X j {j wfq�ktwrfyx�fwj �zxj i�yt�ij knsj �xj sxtw�y~ uj x3

Nsuzy� K twrfyx?

hfs� gj? tI��� � � J^totefgPmbtfsM� � � � RM� � � � SM� �� � � M� � � � � �

T zyuzy�K twrfyx?

hfs� gj? tI��� � � J^totefgPmbtfsM� � � � RM� � � � SM� �� � � M� � � � � �

�� [ tbI��� � � .BXSXIJK4TKKXJY1t}1t~1t�1xsxdxn�j1fwydxn�j1� )
� � � � � �� � M� � � � �� � � �M� � M� � M� � M� � � � ynrj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

KN]JI�
NSIJ]�

{fwd7� hfs� gj?
�� [
�� [

dbsuM� � M� � M� � M� � M� � M� �
qpmM� � �� M� �� M� � M� � M� �
wfdM� M� M� M� � M� � M� �

� � � � � �� � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rj fxzwj i�ktwr�j wwtw�tk�ymj �fwynkfhy�izwnsl�xj sxtw�
� � ��� �� ����O

fwydqfgjq� nx�ymj �qfgj q�tk�ymj �fwynkfhy�kj fyzwj �fhyzfq�tw�kj fyzwj �strnsfq�zxj i�ktw�hfqngwfynts�fsi�xuj hnknj i�
ns�ymj �H FQNG�xyfyj rj sy3

� � � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rj fxzwj i�xn�j �tk�ymj �fwynkfhy�zxj i�ktw�xj sxtw�
� � ��� �� ����3�

� � M� � M� � fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�ymj �hfqngwfynts�fwynkfhy�ns�rfhmnsj �httwinsfyj x3�

HFWY� xnlsnknj x�ymfy�ymj �xj sxtw�qthfynts�nx�yt�gj �ij knsj i�ns�H fwyj xnfs�httwinsfyj x3�

� � � � � � � � nx�ymj �ifyj �fsi�ynrj �fy�htruqj ynts�tk�ymj �qfxy�hfqngwfynts�tk�ymj �xj sxtw�ns�ymj �ktwrfy�
H^^^^4R R 4I I �M M ?rr?XX3xxxH1�| mj wj �^^^^�nx�ymj �~ j fw1�R R �nx�ymj �szrgj w�tk�ymj �rtsym1�
fsi�I I �nx�ymj �if~ �| nymns�ymj �rtsym1�M M �nx�mtzwx�kwtr�5�yt�781�rr�nx�rnszyj x1�XX�nx�xj htsix1�
fsi�xxx�nx�rnqqnxj htsix3

� � M� � M� � fwj �ymj �inxyfshj x�ns�]1�^1�fsi�_�gj y| j j s�ymj �xj sxtw,x�f} nx�twnj syfynts�utnsy1�fsi�ymj �xj sxtw�
wj kj wj shj �utnsy�ns�uwtgj �httwinsfyj x3

KN]JI� xnlsnknj x�ymfy�f�kn} j i�xj sxtw�nx�gj nsl�ij knsj i3�

n1o1p� � nx�ymj �zsny�{j hytw�tk�ymj �uwtoj hyj i�gj fr,x�f} nx3

NSIJ]� xnlsnknj x�ymfy�fs�nsij } fgqj �xj sxtw�nx�gj nsl�ij knsj i3

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �xj sxtw3�

QFXJW� xnlsnknj x�ymfy�f�qfxj w�xj sxtw�nx�gj nsl�ij knsj i3

TKKXJY� xnlsnknj x�ymj �fhyzfq�H fwyj xnfs�httwinsfyj x�ns�ymj �rfhmnsj �httwinsfyj �x~ xyj r�tk�ymj �hfqngwfyj i�
xj sxtw�fx�| j qq�fx�ymj �xj sxtw,x�fhyzfq�infrj yj w3

�� M�� M�� nx�ymj �tkkxj y�tk�ymj �xj sxtw�hj syj w�kwtr�ymj �xj sxtw�rtzsy�utnsy�ns�ymj �xj sxtw�rtzsy�httwinsfyj �
x~ xyj r3��W j kj w�yt�-K nlzwj �cOXY�� �T kkxj y�ynu�tzyuzyx.3�

UTQ� xnlsnknj x�ymfy�ymj �xj sxtw�qthfynts�nx�yt�gj �ij knsj i�ns�utqfw�httwinsfyj x3

ut|jw� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �wj vznwj i�ut| j w�xj yynsl�ns�| fyyx3�

wty� nx�ymj �xj sxtw,x�fslqj �tk�wtyfynts�| nym�wj xuj hy�yt�ymj �uwtgj �httwinsfyj �x~ xyj r,x�utxnyn{j �]�f} nx�
ns�ymj �]^�uqfsj �tk�ymj �uwtgj �httwinsfyj �x~ xyj r3�

xmzyjw� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xmzyyj w�xuj j i�ns�rnqqnxj htsix3�

� �� � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �j kkj hyn{j �xn�j �tk�ymj �xj sxtw3�
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� � M� � M� � nx�ymj �zsny�{j hytw�tk�ymj �xj sxtw�rtzsy�xthpj y,x�f} nx3

ynqy� nx�ymj �xj sxtw,x�fslqj �tk�ynqy�| nym�wj xuj hy�yt�ymj �kzqq~ �j } yj sij i�utxnynts�| mj wj �ymj �ynqy�fslqj �nx�
�j wt3�

[JH� xnlsnknj x�ymfy�ymj �xj sxtw�qthfynts�nx�yt�gj �ij knsj i�ns�zsny�{j hytwx3�

Ymj �XS XI J K 4QFXJ W �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note: The parameters in the SENSDEF( input format 1) through SENSDEF(input format 6) statements are
primarily used to document and communicate the sensor definition to other applications such as offline
programming and can be used for error checking.
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6.174 SNSDEF ( input format 4 )

g� �� ����[ I j knsj x�fs�nskwfwj i�xj sxtw�zxj i�g~ �ymj �I R J �ns�rfpnsl�rj fxzwj rj syx1�fsi�fxxnlsx�f�qfgj q�
yt�ny3��Xj {j wfq�ktwrfyx�fwj �zxj i�yt�ij knsj �xj sxtw�y~ uj x3�

Nsuzy�K twrfyx?

hfs� gj? tI��� � � J^totefgPjogsfeM� � � � RM� � � � SM� �� � M� �� � M� � � � M� � � ��

T zyuzy�K twrfyx?

hfs� gj? tI��� � � J^totefgPjogsfeM� � � � RM� � � � SM� �� � M� �� � M� � � � M� � � ��

�� [ tbI��� � � .BXSXIJK4TKKXJY1t}1t~1t�1xsxdxn�j1fwydxn�j1� )
� � � � � �� � M� � � � �� � � �M� � M� � M� � M� � � � ynrj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

KN]JI�
NSIJ]�

{fwd7� hfs� gj?
�� [
�� [

dbsuM� � M� � M� � M� � M� � M� �
qpmM� � �� M� �� M� � M� � M� �
wfdM� M� M� M� � M� � M� �

� � � � � �� � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rj fxzwj i�ktwr�j wwtw�tk�ymj �fwynkfhy�izwnsl�xj sxtw�
� � ��� �� ����O

fwydqfgjq� nx�ymj ��� � � ��tk�ymj �fwynkfhy�kj fyzwj �fhyzfq�tw�kj fyzwj �strnsfq�zxj i�ktw�hfqngwfynts�fsi�xuj hnknj i�
ns�ymj �H FQNG�xyfyj rj sy3

� � � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rj fxzwj i�xn�j �tk�ymj �fwynkfhy�zxj i�ktw�xj sxtw�
� � ��� �� ����O

� � M� � M� � fwj �ymj �H fwyj xnfs�httwinsfyj x�tk�ymj �hfqngwfynts�fwynkfhy�ns�rfhmnsj �httwinsfyj x3�

HFWY� xnlsnknj x�ymfy�ymj �xj sxtw�qthfynts�nx�yt�gj �ij knsj i�ns�H fwyj xnfs�httwinsfyj x3�

� � � � � � � � nx�ymj �ifyj �fsi�ynrj �fy�htruqj ynts�tk�ymj �qfxy�hfqngwfynts�tk�ymj �xj sxtw�ns�ymj �ktwrfy�
HzzzzPnR 4I I �M M ?rr?XX3xxxH1�| mj wj �^^^^�nx�ymj �~ j fw1�R R �nx�ymj �szrgj w�tk�ymj �rtsym1�
fsi�I I �nx�ymj �if~ �| nymns�ymj �rtsym1�M M �nx�mtzwx�kwtr�5�yt�781�rr�nx�rnszyj x1�XX�nx�xj htsix1�
fsi�xxx�nx�rnqqnxj htsix3

i|jqq� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �i| j qq�ynrj �{fqzj �ns�xj htsix3

� � M� � M� � fwj �ymj �inxyfshj x�ns�]1�^1�fsi�_�gj y| j j s�ymj �xj sxtw,x�f} nx�twnj syfynts�utnsy1�fsi�ymj �xj sxtw�
wj kj wj shj �utnsy�ns�uwtgj �httwinsfyj x3

KN]JI� xnlsnknj x�ymfy�f�kn} j i�xj sxtw�nx�gj nsl�ij knsj i3�

kt{}� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �knj qi�tk�{nj | �xn�j �ns�ymj �]�f} nx�inwj hynts3

kt{~� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �knj qi�tk�{nj | �xn�j �ns�ymj �^�f} nx�inwj hynts3�

kwjv� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �kwj vzj sh~ �{fqzj �ns�rnqqnxj htsix3�

n1o1p� � nx�ymj �zsny�{j hytw�tk�ymj �tuynhfq�f} nx3

NSIJ]� xnlsnknj x�ymfy�fs�nsij } fgqj �xj sxtw�nx�gj nsl�ij knsj i3�

NSKWJI� xnlsnknj x�ymfy�fs�nskwfwj i�xj sxtw�nx�gj nsl�ij knsj i3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �xj sxtw3�

TKKXJY� xnlsnknj x�ymj �fhyzfq�H fwyj xnfs�httwinsfyj x�ns�ymj �rfhmnsj �httwinsfyj �x~ xyj r�tk�ymj �hfqngwfyj i�
xj sxtw�fx�| j qq�fx�ymj �xj sxtw,x�fhyzfq�infrj yj w3�

�� M�� M�� nx�ymj �tkkxj y�tk�ymj �xj sxtw�hj syj w�kwtr�ymj �xj sxtw�rtzsy�utnsy�ns�ymj �xj sxtw�rtzsy�httwinsfyj �
x~ xyj r3��W j kj w�yt�-K nlzwj �cOXY�� �T kkxj y�ynu�tzyuzyx.3�

UTQ� xnlsnknj x�ymfy�ymj �xj sxtw�qthfynts�nx�yt�gj �ij knsj i�ns�utqfw�httwinsfyj x3�

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 379

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



wty� nx�ymj �xj sxtw,x�fslqj �tk�wtyfynts�| nym�wj xuj hy�yt�ymj �uwtgj �httwinsfyj �x~ xyj r,x�utxnyn{j �]�f} nx�
ns�ymj �]^�uqfsj �tk�ymj �uwtgj �httwinsfyj �x~ xyj r3

� �� � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �j kkj hyn{j �xn�j �tk�ymj �xj sxtw3�

� � M� � M� � nx�ymj �zsny�{j hytw�tk�ymj �xj sxtw�rtzsy�xthpj y,x�f} nx3

ynqy� nx�ymj �xj sxtw,x�fslqj �tk�ynqy�| nym�wj xuj hy�yt�ymj �kzqq~ �j } yj sij i�utxnynts�| mj wj �ymj �ynqy�fslqj �nx�
�j wt3�

[JH� xnlsnknj x�ymfy�ymj �xj sxtw�qthfynts�nx�yt�gj �ij knsj i�ns�zsny�{j hytwx3

Ymj �XS XI J K 4NS K W J I �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note: The parameters in the SENSDEF( input format 1) through SENSDEF(input format 6) statements are
primarily used to document and communicate the sensor definition to other applications such as offline
programming and can be used for error checking.
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6.175 SNSDEF ( input format 5 )

K zshynts?� I j knsj x�f�stsNhtsyfhy�xj sxtw�zxj i�g~ �ymj �I R J �ns�rfpnsl�rj fxzwj rj syx1�fsi�fxxnlsx�f�
qfgj q�yt�ny3��X j {j wfq�ktwrfyx�fwj �zxj i�yt�ij knsj �xj sxtw�y~ uj x3

Nsuzy� K twrfyx?

hfs� gj? tI��� � � J^totefgPopodpoM� � � � RM� � � � SM� � �� � �

T zyuzy�K twrfyx?

hfs� gj? tI��� � � J^totefgPopodpoM� � � � RM� � � � SM� � �� � �

�� [ tbI��� � � .BXSXIJK4TKKXJY1t}1t~1t�1xsxdxn�j1fwydxn�j1� )
� � � � � �� � M� � � � �� � � �M� � M� � M� � M� � � � ynrj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

KN]JI�
NSIJ]�

{fwd7� hfs� gj?
�� [
�� [

dbsuM� � M� � M� � M� � M� � M� �
qpmM� � �� M� �� M� � M� � M� �
wfdM� M� M� M� � M� � M� �

� � � � � �� � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rj fxzwj i�ktwr�j wwtw�tk�ymj �fwynkfhy�izwnsl�xj sxtw�
� � ��� �� ����O

fwydqfgjq� nx�ymj �qfgj q�tk�ymj �fwynkfhy�kj fyzwj �fhyzfq�tw�kj fyzwj �strnsfq�zxj i�ktw�hfqngwfynts�fsi�xuj hnknj i�
ns�ymj �H FQNG�xyfyj rj sy3

� � � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rj fxzwj i�xn�j �tk�ymj �fwynkfhy�zxj i�ktw�xj sxtw�
� � ��� �� ����O

� � M� � M� � fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�ymj �hfqngwfynts�fwynkfhy�ns�rfhmnsj �httwinsfyj x3�

HFWY� xnlsnknj x�ymfy�ymj �xj sxtw�qthfynts�nx�yt�gj �ij knsj i�ns�H fwyj xnfs�httwinsfyj x3

� � � � � � � � nx�ymj �ifyj �fsi�ynrj �fy�htruqj ynts�tk�ymj �qfxy�hfqngwfynts�tk�ymj �xj sxtw�ns�ymj �ktwrfy�
H^^^^4R R 4I I �M M ?rr?XX3xxxH1�| mj wj �^^^^�nx�ymj �~ j fw1�R R �nx�ymj �szrgj w�tk�ymj �rtsym1�
fsi�I I �nx�ymj �if~ �| nymns�ymj �rtsym1�M M �nx�mtzwx�kwtr�5�yt�781�rr�nx�rnszyj x1�XX �nx�xj htsix1�
fsi�xxx�nx�rnqqnxj htsix3

� � M� � M� � fwj �ymj �inxyfshj x�ns�]1�^1�fsi�_�gj y| j j s�ymj �xj sxtw,x�f} nx�twnj syfynts�utnsy1�fsi�ymj �xj sxtw�
wj kj wj shj �utnsy�ns�uwtgj �httwinsfyj x3

KN]JI� xnlsnknj x�ymfy�f�kn} j i�xj sxtw�nx�gj nsl�ij knsj i3�

n1o1p� � nx�ymj �zsny�{j hytw�tk�ymj �xj sxtw�f} nx3

NSIJ]� xnlsnknj x�ymfy�fs�nsij } fgqj �xj sxtw�nx�gj nsl�ij knsj i3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �xj sxtw3�

STSHTS� xnlsnknj x�ymfy�f�stsNhtsyfhy�xj sxtw�nx�gj nsl�ij knsj i3��K tw�j } fruqj 1�fs�j qj hywnhfq�hfufhnyfshj �
uwtgj �mf{nsl�xj {j wfq�xj sxtwx3

TKKXJY� xnlsnknj x�ymj �fhyzfq�H fwyj xnfs�httwinsfyj x�ns�ymj �rfhmnsj �httwinsfyj �x~ xyj r�tk�ymj �hfqngwfyj i�
xj sxtw�fx�| j qq�fx�ymj �xj sxtw,x�fhyzfq�infrj yj w3�

�� M�� M�� nx�ymj �tkkxj y�tk�ymj �xj sxtw�hj syj w�kwtr�ymj �xj sxtw�rtzsy�utnsy�ns�ymj �xj sxtw�rtzsy�httwinsfyj �
x~ xyj r3��W j kj w�yt�-K nlzwj �cOXY�� �T kkxj y�ynu�tzyuzyx.3�

UTQ� xnlsnknj x�ymfy�ymj �xj sxtw�qthfynts�nx�yt�gj �ij knsj i�ns�utqfw�httwinsfyj x3�

uwtgjs� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�xj sxtwx1�tw�uwtgj x1�ymfy�ymnx�ij {nhj �uwt{nij x3�

wty� nx�ymj �xj sxtw,x�fslqj �tk�wtyfynts�| nym�wj xuj hy�yt�ymj �uwtgj �httwinsfyj �x~ xyj r,x�utxnyn{j �]�f} nx�
ns�ymj �]^�uqfsj �tk�ymj �uwtgj �httwinsfyj �x~ xyj r3

� �� � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �j kkj hyn{j �xn�j �tk�ymj �xj sxtw3
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� � M� � M� � nx�ymj �zsny�{j hytw�tk�ymj �xj sxtw�rtzsy�xthpj y,x�f} nx3

ynqy� nx�ymj �xj sxtw,x�fslqj �tk�ynqy�| nym�wj xuj hy�yt�ymj �kzqq~ �j } yj sij i�utxnynts�| mj wj �ymj �ynqy�fslqj �nx�
�j wt3�

[JH� xnlsnknj x�ymfy�ymj �xj sxtw�qthfynts�nx�yt�gj �ij knsj i�ns�zsny�{j hytwx3

Ymj �XS XI J K 4ST S H T S �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note: The parameters in the SENSDEF( input format 1) through SENSDEF(input format 6) statements are
primarily used to document and communicate the sensor definition to other applications such as offline
programming and can be used for error checking.
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6.176 SNSDEF ( input format 6 )

g� �� ����[ Gznqix�f�xj sxtw�kwtr�xj sxtw�htrutsj syx�-�xzhm�fx�| wnxyx1�j } yj sxntsx1�wj kj wj shj �rtzsyx1�
xj sxtwx1�fsi�xj sxtw�htrutsj sy�lwtzux�.�zxj i�g~ �ymj �I R J �ns�rfpnsl�rj fxzwj rj syx1�fsi�
fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? tI��� � � .BXSXIJK4GZNQI� {fwd61{fwd7

T zyuzy�K twrfyx?

hfs� gj? tI��� � � .BXSXIJK4GZNQI� {fwd61{fwd7

�� [ tbI��� � � .BXSXIJK4TKKXJY1t}1t~1t�1xsxdxn�j1fwydxn�j1� )
� � � � � �� � M� � � � �� � � �M� � M� � M� � M� � � � ynrj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

MthI��� � � 6.� {fwd8
MtxI��� � � 7.� {fwd9
MtyI��� � � 8.� {fwd8
MsnI��� � � 9.� {fwd8

{fwd7� hfs� gj?
�� [

XX-qsfrj: .�
XLX-qsfrj;.�

{fwd8� hfs� gj?
�� [

{fwd6�
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [
�� [

1,fslqjsfrj,1fslqj� {fwd:
{fwd6�
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [

{fwd9�
itjx� sty� j}nxy

fslqj� nx�ymj �fslqj �tk�wtyfynts�ktw�ymj �f} nx�nij synknj i�g~ �,fslqj sfrj ,3�

H� �� �� �� � � ,� nx�ymj �sfrj �nij synk~ nsl�ymj �fslqj �tk�wtyfynts1�j shqtxj i�| nym�futxywtumj x3�

� � � � � �� � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rj fxzwj i�ktwr�j wwtw�tk�ymj �fwynkfhy�izwnsl�xj sxtw�
� � ��� �� ����O

fwydqfgjq� nx�ymj �qfgj q�tk�ymj �fwynkfhy�kj fyzwj �fhyzfq�tw�kj fyzwj �strnsfq�zxj i�ktw�hfqngwfynts�fsi�xuj hnknj i�
ns�ymj �H FQNG�xyfyj rj sy3

� � � � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �rj fxzwj i�xn�j �tk�ymj �fwynkfhy�zxj i�ktw�xj sxtw�
� � ��� �� ����O

� � M� � M� � fwj �ymj � H fwyj xnfs�httwinsfyj x�tk�ymj �hfqngwfynts�fwynkfhy�ns�rfhmnsj �httwinsfyj x3

GZNQI� xnlsnknj x�ymfy�f�xj sxtw�nx�yt�gj �ij knsj i�g~ �fxxj rgj qnsl�ymj �sfrj i�htrutsj syx3�

� � � � � � � � nx�ymj �ifyj �fsi�ynrj �fy�htruqj ynts�tk�ymj �qfxy�hfqngwfynts�tk�ymj �xj sxtw�ns�ymj �ktwrfy�
H^^^^4R R 4I I �M M ?rr?XX3xxxH1�| mj wj �^^^^�nx�ymj �~ j fw1�R R �nx�ymj �szrgj w�tk�ymj �rtsym1�
fsi�I I �nx�ymj �if~ �| nymns�ymj �rtsym1�M M �nx�mtzwx�kwtr�5�yt�781�rr�nx�rnszyj x1�XX�nx�xj htsix1�
fsi�xxx�nx�rnqqnxj htsix3

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �xj sxtw3�

TKKXJY� xnlsnknj x�ymj �fhyzfq�H fwyj xnfs�httwinsfyj x�ns�ymj �rfhmnsj �httwinsfyj �x~ xyj r�tk�ymj �hfqngwfyj i�
xj sxtw�fx�| j qq�fx�ymj �xj sxtw,x�fhyzfq�infrj yj w3�

�� M�� M�� nx�ymj �tkkxj y�tk�ymj �xj sxtw�hj syj w�kwtr�ymj �xj sxtw�rtzsy�utnsy�ns�ymj �xj sxtw�rtzsy�httwinsfyj �
x~ xyj r3��W j kj w�yt�-K nlzwj �cOXY�� �T kkxj y�ynu�tzyuzyx.3�

WR-qsfrj9.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�wj kj wj shj �rtzsy3

XL-qsfrj6.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�htrutsj sy�lwtzu3
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XLX-qsfrj;.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�htrutsj sy�lwtzu�| nym�f�xj sxtw�uwtgj 3

� �� � � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �j kkj hyn{j �xn�j �tk�ymj �xj sxtw3�

XX-qsfrj: .� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�uwtgj 3

X\-qsfrj7.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�| wnxy3

X]-qsfrj8.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�j } yj sxnts3

Ymj �XS XI J K 4GZ NQI �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZY�xyfyj rj sy3�

Note 1: Refer to example A.30 and sub-clauses.

Note 2: Refer to example A.30.2 and (Figure A.7 — Multi-probes from multiple ports on the head) for illustration
and sample code used to define a sensor using the SNSDEF/BUILD statement.

Note 3: The parameters in the SENSDEF( input format 1) through SENSDEF(input format 6) statements are
primarily used to document and communicate the sensor definition to other applications such as offline
programming and can be used for error checking.

ISO 22093:2011(E)

© ISO 2011 – All rights reserved384

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



6.177 SNSET

g� �� ����[ Xuj hnknj x�fsi�fhyn{fyj x�xj sxtw�xj yynslx�zxj i�ts�f�I R J 3

Nsuzy� K twrfyx?

hfs� gj? XSXJY4{fwd6� {fwd7

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

bqqsdiM� � � � R
sfusduM� � � � R
tfbsdiM� � � � R
dmstsgM� � � � T
efquiM� � � � 8�
[F-qsfrj6.�
[K-qsfrj7.�
wmI��� � � TJM� �� �� � �
[\-qsfrj9.�
KTHZX^�
KTHZXS�
tdbmfyM�
tdbmfzM�
njodpoM�� � � �

{fwd7� hfs� gj?
�� [

1{fwd6� {fwd7
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [
�� [
�� [
�� [

gI��� � � : .� {fwd9
gbI��� � � ;.� {fwd9
IFY-}.� {fwd9
inxy7�
TKK�

{fwd9� hfs� gj?
�� [

1inxy8�
itjx� sty� j}nxy

FUUWHM� xnlsnknj x�ymj �fuuwtfhm�inxyfshj 3��Ymj �inxyfshj �ymfy�ymj �uwtgj �| nqq�gj lns�nyx�rj fxzwj rj sy�
yfpnsl�xj vzj shj �yt�ymj �kj fyzwj �gj nsl�rj fxzwj i3

HQWXWK� xnlsnknj x�ymj �hqj fwfshj �inxyfshj �f| f~ �kwtr�ymj �kj fyzwj �ktw�ufym2inwj hyj i�rt{j x3

\ mj s�K -qsfrj : .1�K F-qsfrj ;.1�tw�I FY-} .�nx�zxj i1�ny�rzxy�wj kj wj shj �f�uwj {ntzxq~ �ij knsj i�tw�
rj fxzwj i�uqfsj �ymfy�nx�ufwfqqj q�yt�ymj �uqfsj �ns�| mnhm�ymj �kj fyzwj �yt�gj �rj fxzwj i�qnj x3��Fqxt1�
H QW XW K �fsi�I J UYM �fwj �uj wuj sinhzqfw�yt�FUUW H M 1�W J YW H Y1�fsi�XJ FW H M 3���

H QW XW K �wj xywnhyx�ymj �wj lnts�tk�uj wrnyyj i�rt{j rj sy�ktw�f�I R J �izwnsl�fzytrfynh�rtij 3��
\ mj s�f�kj fyzwj �nx�rj fxzwj i�ns�fzytrfynh�rtij 1�ymj �I R J �| nqq�rt{j �yt�ymj �hqj fwfshj �uqfsj �
g~ �ymj �xmtwyj xy�ufym�-nk�sj hj xxfw~ .3��Ny�| nqq�xyf~ �fy�ymj �hqj fwfshj �uqfsj �zsynq�ny�nx�t{j w�ymj �
�j fyzwj �yt�gj �rj fxzwj i3��\ mj s�ny�nx�t{j w�ymj �yfwlj y�kj fyzwj 1�ny�hfs�ij xhj si�yt�uj wktwr�ymj �
rj fxzwj rj syx3��Fkyj w�ymj �rj fxzwj rj sy�nx�htruqj yj i1�nk�ymj �sj } y�rtynts�tw�kj fyzwj �
rj fxzwj rj sy�| tzqi�hfzxj �ymj �I R J �yt�{ntqfyj �ymj �hzwwj sy�hqj fwfshj �wj lnts1�ny�rzxy�knwxy�
rt{j �yt�ymj �hqj fwfshj �uqfsj 3

IFY-}.�� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �rj fxzwj i�fsi�fxxnlsj i�ifyzr�-uqfsj .�zxj i�fx�f�hqj fwfshj �uqfsj 1�
tw�f�ij uym�rj fxzwnsl�uqfsj 3
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IJUYM� xnlsnknj x�ymj �inxyfshj �ymj �uwtgj �| nqq�uj sj ywfyj �nsyt�ymj �kj fyzwj �fqtsl�ymj �kj fyzwj ,x�twnj syfynts�
{j hytw�-strnsfq�tw�fhyzfq�ij uj sinsl�ts�ymj �rj fxzwj rj sy�rj ymti.3��K j fyzwj x�yt�| mnhm�
I J UYM �hfs�gj �fuuqnj i�fwj �fx�ktqqt| x?

·�Fwh�
·�H nwhqj
·�J qqnuxj
· H j syj wj i�ufwfqqj q�qnsj

Nk�f�h~ qnsiwnhfq�uwtgj �nx�gj nsl�zxj i�yt�rj fxzwj �f�kj fyzwj 1�I J UYM �nx�fuuqnj i�fqtsl�ymj �uwtgj �
twnj syfynts�{j hytw1�wfymj w�ymfs�fqtsl�ymj �kj fyzwj ,x�twnj syfynts�{j hytw3��K j fyzwj x�yt�| mnhm�ymnx�
hfs�gj �fuuqnj i�fwj �ymtxj �qnxyj i�fgt{j �ns�fiinynts�yt�ymj �ktqqt| nsl?�

·�L H zw{j
·�L Xzwk�
·�Qnsj �
·�Utnsy�-j ilj .

S tyj �ymfy�| mj s�K -qsfrj : .1�K F-qsfrj ;.1�tw�I FY-} .�nx�zxj i1�ny�rzxy�wj kj wj shj �f�uwj {ntzxq~ �
ij knsj i4rj fxzwj i�uqfsj �ymfy�nx�ufwfqqj q�yt�ymj �uqfsj �ns�| mnhm�ymj �kj fyzwj �yt�gj �rj fxzwj i�qnj x3��
Fqxt1�H QW XW K �fsi�I J UYM �fwj �uj wuj sinhzqfw�yt�FUUW H M 1�W J YW H Y1�fsi�XJ FW H M 3�

W j kj w�yt�-K nlzwj �G3: =�� �W R J FX4H UFW QS �| nym�fsi�| nymtzy�f�h~ qnsiwnhfq�uwtgj .�fsi�-K nlzwj �
cOWS�� �W R J FX4J QQNUX �| nym�fsi�| nymtzy�f�h~ qnsiwnhfq�uwtgj .�ktw�fs�nqqzxywfynts�tk�I J UYM �
| nym�fsi�| nymtzy�f�h~ qnsiwnhfq�uwtgj 3

inxy6� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �inxyfshj �{fqzj �fxxnlsj i3

inxy7� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �inxyfshj �{fqzj �fxxnlsj i�kwtr�ymj �kj fyzwj �strnsfq�fsi�nx�yt�
gj �rj fxzwj i�fqtsl�nyx�{j hytw3

\ mj s�zynqn�nsl�H QW XW K �fsi�I J UYM �ts�kj fyzwj x�xzhm�fx�fwhx1�hnwhqj x1�j qqnuxj x1�fsi�f�
hj syj wj i�ufwfqqj q�qnsj �ymfy�it�sty�qnj �ns�f�uqfsj 1�ny�nx�nrutwyfsy�yt�styj �ymfy�ymj �,inxy7,�nx�wj qfyn{j �
yt�fs�nrflnsfw~ �yfslj sy�uqfsj �yt�tsj �tk�ymj �fktwj rj syntsj i�kj fyzwj x3��W j kj w�yt�-K nlzwj �
cOYT�� �X J S X �tw�inxyfshj �nqqzxywfynts.3��H fzynts�xmtzqi�gj �j } j whnxj i�| mj s�ij fqnsl�| nym�
unj whnsl�kj fyzwj x�ymfy�it�sty�uj sj ywfyj �stwrfq�yt�ymj �xzwkfhj 3��Ns�ymj xj �hfxj x1�L T YT �utnsyx�
xmtzqi�gj �zxj i�yt�lzfwfsyj j �fhhj xx3��W j kj w�yt�-K nlzwj �cOYU�� �Xzwkfhj �uj sj ywfynts�
���� � ��� ����.3�

inxy8� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �inxyfshj �{fqzj �kwtr�ymj �ufwfqqj q�uqfsj �fsi�nx�yt�gj �
rj fxzwj i�fqtsl�ymj �ufwfqqj q�uqfsj ,x�{j hytw3

\ mj s�zynqn�nsl�H QW XW K �fsi�I J UYM �ts�kj fyzwj x�xzhm�fx�fwhx1�hnwhqj x1�j qqnuxj x1�fsi�f�
hj syj wj i�ufwfqqj q�qnsj �ymfy�it�sty�qnj �ns�f�uqfsj 1�ny�nx�nrutwyfsy�yt�styj �ymfy�K -qsfrj : .1�
K F-qsfrj ;.1�tw�I FY-} .�xmtzqi�gj �f�uqfsj �kj fyzwj �fsi�inxy8�nx�wj qfyn{j �yt�ymnx�uqfsj 3��W j kj w�yt�
IK nlzwj �cOYT�� �X J S X �tw�inxyfshj �nqqzxywfynts.�fsi�-K nlzwj �cOYU�� � Xzwkfhj �uj sj ywfynts�
���� � ��� ����.3�

K-qsfrj: .� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�kj fyzwj �strnsfq�-uqfsj .�zxj i�fx�f�hqj fwfshj �uqfsj 1�tw�f�
ij uym�rj fxzwnsl�uqfsj 3

KF-qsfrj;.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �rj fxzwj i�tw�htsxywzhyj i�kj fyzwj �fhyzfq�-uqfsj .�zxj i�fx�f�
hqj fwfshj �uqfsj 1�tw�f�ij uym�rj fxzwnsl�uqfsj 3

KTHZXS� xnlsnknj x�ymfy�fzytrfynh�kthzxnsl�nx�tkk3

KTHZX^� xnlsnknj x�ymfy�fzytrfynh�kthzxnsl�nx�ts3

� �� �� � � nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �gwnlmysj xx�nsyj sxny~ �ns�uj whj sy1�ktw�j } fruqj 1�53<: �B �<: *3

qj{jq� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �wj fq�szrj wnh�{fqzj �tk�ymj �rnsnrzr�htsknij shj �
�� � � �O

RNSHTS� xnlsnknj x�ymfy�f�rnsnrzr�htsknij shj �qj {j q�nx�gj nsl�j xyfgqnxmj i3��Nk�f�stsNhtsyfhy�xj sxtw�
hfssty�fhmnj {j �f�rj fxzwj rj sy�| nym�ymnx�rnsnrzr�qj {j q�tk�htsknij shj 1�fs�j wwtw�thhzwx3�

s� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �{fqzj �tk�ymj �xhfqj �kfhytw3�

TKK� xnlsnknj x�ymfy�ymj �H QW XW K �tw�I J UYM �tuynts�nx�yt�gj �yzwsj i�tkk3�
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WJYWHY� xnlsnknj x�ymj �wj ywfhy�inxyfshj 3��Ymj �inxyfshj �ymfy�f�uwtgj �| nqq�wj ywfhy�fkyj w�f�ywnllj wnsl�
� � � � � �� � � ��O

XHFQJ]� xnlsnknj x�ymfy�f�xhfqj �kfhytw�nx�fxxnlsj i�yt�ymj �nrflj �ns�]3�

XHFQJ^� xnlsnknj x�ymfy�f�xhfqj �kfhytw�nx�fxxnlsj i�yt�ymj �nrflj �ns�^3�

XJFWHM� xnlsnknj x�ymj �xj fwhm�inxyfshj 3��Ymnx�nx�ymj �inxyfshj �ymfy�f�uwtgj �| nqq�htsynszj �nyx�rj fxzwj rj sy�
yfpnsl�xj vzj shj �gj ~ tsi�ymj �FUUW H M �inxyfshj 3��Nk�st�utnsy�nx�ktzsi1�ymj �I R J �| nqq�wj ywfhy�yt�
ymj �utnsy�| mj wj �ymj �xj fwhm�| fx�nsnynfyj i�fsi�kqfl�fs�j wwtw3�

[F-qsfrj6.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i��I R J �xuj hnknh�fqltwnymr3

[K-qsfrj7.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�{nij t�knqyj w3

[Q-qsfrj8.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�{nij t�qnlmy3

[\-qsfrj9.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�{nij t�| nsit| 3

Ymj �I J UYM �xj yynsl�nx�zxj i�g~ �f�H R R �| mj s�j } j hzynsl�f�rj fxzwj rj sy�xj vzj shj 3��K tw�kj fyzwj x�xzhm�fx�fwhx1�
hnwhqj x1�j qqnuxj x1�fsi�hj syj wj i�ufwfqqj q�qnsj �kj fyzwj x�ymj �strnsfq�ij knsnynts�xuj hnknj x�ymj �xzwkfhj �| nymns�| mnhm�ymj �
kj fyzwj �qnj x3��Ns�fzytrfynh�rtij 1�ymj �uwtgj �| nqq�uj sj ywfyj �ymnx�xzwkfhj �ns�f�inwj hynts�tuutxnyj �ymj �kj fyzwj ,x�
twnj syfynts�{j hytw�g~ �ymj �frtzsy�xuj hnknj i�ns�ymj �XS XJ Y4I J UYM �xyfyj rj sy�gj ktwj �ymj � H R R �j } j hzyj x�nyx�
fzytrfynh�rj fxzwj rj sy�wtzynsj 3��Ns�uwtlwfrrj i�rtij 1�ymj �UYR J FX�} 1�~ 1���{fqzj �| nqq�gj �tkkxj y�g~ �ymj �I J UYM �
{fqzj �ns�f�inwj hynts�tuutxnyj �ymj �kj fyzwj ,x�twnj syfynts�{j hytw3��M t| j {j w1�nk�ns�fzytrfynh�rtij �fsi�f�h~ qnsiwnhfq�
uwtgj �nx�gj nsl�zxj i�yt�rj fxzwj �ymj �kj fyzwj 1�ymj �uwtgj �| nqq1�ns�ymj �hfxj �tk�fwhx1�hnwhqj x1�j qqnuxj x1�fsi�hj syj wj i�
ufwfqqj q�qnsj �kj fyzwj x1�uj sj ywfyj �ymj �xzwkfhj �| nymns�| mnhm�ymj �kj fyzwj �qnj x�fqtsl�ymj �uwtgj �twnj syfynts�{j hytw�g~ �ymj �
frtzsy�xuj hnknj i�ns�XS XJ Y4I J UYM 3��Nk�ns�uwtlwfrrj i�rtij �fsi�f�h~ qnsiwnhfq�uwtgj �nx�gj nsl�zxj i�yt�rj fxzwj �
ymj �kj fyzwj 1�ymj �UYR J FX�} 1�~ 1���{fqzj �| nqq�gj �tkkxj y�g~ �ymj �I J UYM �{fqzj �fqtsl�ymj �uwtgj �twnj syfynts�{j hytw3��Ns�ymj �
hfxj �tk�L H Z W [ J 1�L XZ W K 1�QNS J 1�fsi�UT NS Y�kj fyzwj x1�ymj �zxj �tk�f�h~ qnsiwnhfq�uwtgj �nsinhfyj x�ymfy�ymj �
rj fxzwj rj sy�nx�yt�gj �yfpj s�| nym�ymj �xmfky�tk�ymj �uwtgj �fsi�ymj �I J UYM �{fqzj �nx�yt�gj �fuuqnj i�fqtsl�ymj �uwtgj �
twnj syfynts�{j hytw�fy�ymj �kj fyzwj ,x�fuuwtfhm�utnsy-x.3��Ymj �I J UYM �inxyfshj �hfs�gj �f�utxnyn{j �tw�sj lfyn{j �{fqzj �
fuuqnj i�fqtsl�j nymj w�ymj �kj fyzwj �twnj syfynts�{j hytw�tw�ymj �uwtgj �twnj syfynts�{j hytw�ij uj sinsl�ts�ymj �hzwwj syq~ �
fhyn{j �uwtgj �fy�rj fxzwj rj sy�ynrj 3

FUUW H M 1�W J YW H Y1�XJ FW H M 1� H QW XW K 1�I J UYM 1�X H FQJ ]1�fsi�X H FQJ ^�rf~ �tsq~ �fuuj fw�tshj �| nymns�f�xnslqj �
XS XJ Y�xyfyj rj sy3��K T H Z X^�fsi�K T H Z XS �hfs�tsq~ �fuuj fw�tshj �| nymns�f�xnslqj �XS XJ Y�xyfyj rj sy�fsi�fwj �
rzyzfqq~ �j } hqzxn{j 3

XS XJ Y4H QW XW K �nx�tsq~ �f{fnqfgqj �ktw�fzytrfynh�rtij 3��Ny�nx�nlstwj i�izwnsl�uwtlwfr�fsi�rfszfq�rtij 3�

W j kj w�yt�-K nlzwj �G3=6�� �X j sxtw�xj yynsl�nqqzxywfynts�zxnsl�f�y~ unhfq�hwtxx�xj hynts�tk�f�mtqj .�tw�-K nlzwj �cOYS�� �
X j sxtw�xj yynsl�nqqzxywfynts�tk�f�y~ unhfq�hqj fwfshj �uqfsj .�ktw�fs�nqqzxywfynts�tk�ymj �xj sxtw�xj yynslx3

Note: Caution should be exercised when dealing with piercing features that do not penetrate normal to the
surface. In these cases, GOTO point(s) should be used to guarantee access.
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6.178 SNSGRP

g� �� ����[ e� knsj x�f�htrutsj sy�lwtzu�j sinsl�| nym�f�xj sxtw1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? thtI��� � � .BXSXLWU4GZNQI� {fwd6

T zyuzy�K twrfyx?

hfs� gj? thtI��� � � .BXSXLWU4GZNQI� {fwd6

\ mj wj ?�

{fwd6� hfs� gj?
�� [

� � � � SMtt-qsfrj6.�
� � � � SMtht-qsfrj7.�

{fwd7� hfs� gj?
�� [
�� [
�� [

MthI��� � � 8.� {fwd8
MtxI��� � � 9.� {fwd8
MtyI��� � � : .� {fwd8
MsnI��� � � ;.� {fwd8

{fwd8� hfs� gj?
�� [

{fwd7�
itjx� sty� j}nxy

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �xj sxtw�lwtzu3�

WR-qsfrj;.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�wj kj wj shj �rtzsy3

XL-qsfrj8.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�htrutsj sy�lwtzu3

XLX-qsfrj7.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�htrutsj sy�lwtzu�| nym�f�xj sxtw3�

XX-qsfrj6.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw3

X\-qsfrj9.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�| wnxy3

X]-qsfrj: .� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�j } yj sxnts3

Ymj �XS XL WU�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�

Note: Refer to example A.30.1 for sample code used to build a sensor group using the SNSGRP/BUILD
statement.
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6.179 SNSLCT

g� �� ����[ Xj qj hyx�ymj �xj sxtw-x.�yt�gj �zxj i�ktw�rj fxzwj rj sy3�

Nsuzy� K twrfyx?

hfs� gj? totmduP� � � � R

T zyuzy�K twrfyx?

hfs� gj? totmduP� � � � S

\ mj wj ?�

{fwd6� hfs� gj?
�� [

htbI��� � � 6.� {fwd8
{fwd9� {fwd:

{fwd7� hfs� gj?
�� [

LXF-qsfrj6.�
{fwd9� {fwd;

{fwd8� hfs� gj?
�� [
�� [

MgI��� � � 7.� {fwd<
MgbI��� � � 8.� {fwd<
1[JH1n1o1p� {fwd<

{fwd9� hfs� gj?
�� [
�� [
�� [

tI��� � � 9.� {fwd=
tbI��� � � : .� {fwd=
tI��� � � ;.� {fwd>
XF-qsfrj<.� {fwd>�

{fwd: � hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [

{fwd65�
MgI��� � � 7.� {fwd<
MgbI��� � � 8.� {fwd<
1[JH1n1o1p� {fwd<
MqdtM� TM� TM� U
MifbedtM� VM� U
MifbedtM� VM� UM� W

{fwd;� hfs� gj?
�� [

MtxI��� � � =.1,fslqjsfrj,1fsl� {fwd<� {fwd67� {fwd;�
itjx� sty� j}nxy

{fwd<� hfs� gj?
�� [

Mg{M� � �
� �jx� sty� j}nxy

{fwd=� hfs� gj?
�� [
�� [

MtI��� � � >.� {fwd=�
1XF-qsfrj65.� {fwd=�
itjx� sty� j}nxy

{fwd>� hfs� gj?
�� [

MH� � � � H
M� � � �� �

{fwd65� hfs� gj?
�� [

1X\-qsfrj=.� {fwd66� {fwd65
itjx� sty� j}nxy

� � � � RR� hfs� gj?
�� [
�� [
�� [

1,fslqjsfrj,1fsl� {fwd68�
MH� �� �� �� � � HMgI��� � � S.� {fwd<� {fwd68�
MH� �� �� �� � � HMgbI��� � � 8.� {fwd<� {fwd68�
1,fslqjsfrj,1[JH1n1o1p� {fwd<� {fwd68�

� � � � RS� hfs� gj?
�� [

1,fslqjsfrj,1fsl� {fwd<� {fwd67�
itjx� sty� j}nxy

� � � � RT� hfs� gj?
�� [

{fwd66�
itjx� sty� j}nxy

fsl� nx�ymj �fslqj �ktw�ymj �| wnxy�f} nx�nij synknj i�g~ �,fslqj sfrj HO

H� �� �� �� � � H nx�ymj �sfrj �tk�ymj �| wnxy�fslqj �yt�wtyfyj 1�j shqtxj i�| nym�futxywtumj x3�

,ijxh,� nx�f�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nx�ymj �ynu�ij xhwnuynts�fx�ij knsj i�ns�ymj �
X J S XT W4R QYUW G�xyfyj rj sy3
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ij{� nx�ymj �rf} nrzr�fqqt| j i�fslzqfw�ij {nfynts�gj y| j j s�ymj �yfwlj y�f} nx�fsi�ymj �knsfq�xj sxtw�
twnj syfynts�ns�ymj �nsuzy�ktwrfy�fsi�ymj �fhyzfq�ij {nfynts�gj y| j j s�ymj �yfwlj y�f} nx�fsi�ymj �knsfq�
xj sxtw�twnj syfynts�ns�ymj �tzyuzy�ktwrfy3��Ymj �ktwrfy�tk�,ij {,�rzxy�gj �htsxnxyj sy�| nym�ymj �
hzwwj sy�xj yynsl�ktw�fslqj x1�xj y�| nym�ymj �Z S NYX �xyfyj rj sy3

gI��� � � SJ
gbI��� � � TJ

nx�ymj �qfgj q�tk�fs�twnj syj i�kj fyzwj 1�ymj �twnj syfynts�tk�| mnhm�yt�zxj �ktw�wtyfynts�tk�ymj �| wnxy3��Ymj �
I R J �| nqq�hmttxj �ymj �hqtxj xy�wtyfynts�fslqj �ktw�ymj �| wnxy1�fx�hfqhzqfyj i�kwtr�ymj �strnsfq�| wnxy�
� � ��������O

Nk�rtwj �ymfs�tsj �fslqj �nx�utxxngqj �yt�lj y�ymj �xj sxtw�fqnlsj i�yt�ymj �kj fyzwj 1�ymj �wtyfynts�| mnhm�
hwj fyj x�ymj �xrfqqj xy�wtyfynts�kwtr�ymj �hzwwj sy�| wnxy,x�fslzqfw�utxnynts�nx�uj wktwrj i3��W j kj w�yt�
IK nlzwj �cOYQ�� �XS XQH Y1�xj sxtw�xj qj hynts�nqqzxywfynts.3�

K_� xnlsnknj x�ymfy�ymj �{fqzj �ktw�ymj �fqqt| j i�fslzqfw�ij {nfynts�nx�yt�ktqqt| 3�

htbI��� � � RJ nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�lwtzu�tk�hfqngwfyj i�xj sxtwx3�

MJFIHX� xnlsnknj x�ymfy�ymj �twnj syfynts�tk�ymj �uwtgj �nx�xuj hnknj i�g~ �y| t�tw�ymwj j �fslqj x�tk�wtyfynts�ns�
uwtgj �mj fi�httwinsfyj x3

n1o1p� nx�ymj �inwj hynts�{j hytw�yt�zxj �ktw�wtyfynts�tk�ymj �| wnxy3��Ymj �I R J �| nqq�hmttxj �ymj �hqtxj xy�
wtyfynts�fslqj x�ktw�ymj �| wnxy1�fx�hfqhzqfyj i�kwtr�ymj �strnsfq�| wnxy�ij knsnynts3�

Nk�rtwj �ymfs�tsj �fslqj �nx�utxxngqj �yt�lj y�ymj �xj sxtw�fqnlsj i�yt�ymj �{j hytw1�ymj �wtyfynts�| mnhm�
hwj fyj x�ymj �xrfqqj xy�wtyfynts�kwtr�ymj �hzwwj sy�| wnxy,x�fslzqfw�utxnynts�nx�uj wktwrj i3��W j kj w�yt�
IK nlzwj �cOYQ�� �XS XQH Y1�xj sxtw�xj qj hynts�nqqzxywfynts.3�

UHX� xnlsnknj x�ymfy�ymj �twnj syfynts�tk�ymj �uwtgj �nx�xuj hnknj i�g~ �ymwj j �fslqj x�tk�wtyfynts�ns�ufwy�
� ���� ��� �� � O

tI��� � � UJ nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw3

tI��� � � WJ nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�| nym�rzqynuqj �ynux3�

tI��� � � ZJ nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw-x.�zxj i�ktw�rfhmnsj �{nxnts�x~ xyj rx�| mj s�rtwj �
ymfs�tsj �xj sxtw�nx�zxj i�yt�yfpj �rj fxzwj rj syx3

tbI��� � � VJ nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �hfqngwfyj i�xj sxtw3�

tbI��� � � XJ nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �hfqngwfyj i�xj sxtw�| nym�rzqynuqj �ynux3�

tbI��� � � RQJ nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �hfqngwfyj i�xj sxtw-x.�zxj i�ktw�rfhmnsj �{nxnts�x~ xyj rx�| mj s�rtwj �
ymfs�tsj �xj sxtw�nx�zxj i�yt�yfpj �rj fxzwj rj syx3

txI��� � � YJ nx�ymj �qfgj q�tk�f�| wnxy�yt�gj �wtyfyj i3��Ymj �| wnxy�rzxy�gj �fyyfhmj i�yt�ymj �xj sxtw�xuj hnknj i�| nym�
tI��� � � .�tw�XF-qsfrj .3�

ynuszr� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �ynu�szrgj w�fx�ij knsj i�ns�ymj �XJ S XT W4R QYUWG�
� �� �� � � ��O

[JH� xnlsnknj x�ymfy�f�inwj hynts�{j hytw�yt�zxj �ktw�wtyfynts�tk�ymj �| wnxy�nx�yt�ktqqt| 3�

� TM� TM� U fwj �ymj �J zqj w�fslqj x�tk�wtyfynts�| mnhm�ij knsj �ymj �f} nx�x~xyj r�tk�ymj �uwtgj �-xj j �styj �gj qt| .3�

�: 1~9� fwj �ymj �fslqj x�tk�wtyfynts�tk�ymj �7�f} nx�uwtgj �ns�uwtgj �httwinsfyj x�-fx�ij xhwngj i�gj qt| .3�

� VM� UM� W fwj �ymj �fslqj x�tk�wtyfynts�tk�ymj �8�f} nx�uwtgj �ns�uwtgj �httwinsfyj x�-fx�ij xhwngj i�gj qt| .3�

U H X �xnlsnknj x�ymfy�ymj �f} nx�x~xyj r�nx�wtyfyj i�wj qfyn{j �yt�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r?�ymj �f} nx�x~ xyj r�nx�
wtyfyj i�fwtzsi�_�g~ �ymj �knwxy�fslqj 1�ymj s�fwtzsi�ymj �sj | q~ �hwj fyj i�^�f} nx1�fsi�knsfqq~ �fwtzsi�ymj �sj | q~ �hwj fyj i�_�
-| mnhm�nx�ymj �_^_�J zqj w�fslqj �hts{j synts.3

Ymj �wj xzqyfsy�mj fi�twnj syfynts�| nqq�gj �xzhm�ymfy�ymj �fhyn{j �uwtgj �ynu�xmfky�-tw�ymj �rfns�inwj hynts�tk�fs�tuynhfq�
xj sxtw.�nx�fqnlsj i�| nym�ymj �_�f} nx�utnsynsl�yt| fwix�ymj �xj sxtw3��Ymj �fqnlsrj sy�tk�ymj �yttq�| nym�wj xuj hy�yt�ymj �]�fsi�
^�f} j x�| nqq�gj �yttq�ij uj sij sy1�j 3l3�yt�fqnls�f�qfxj w�uqfsj 3�

\ mj s�xuj hnk~ nsl�M J FI H X1�ymj �szrgj w�tk�fslqj x�tk�wtyfynts�xuj hnknj i�| nqq�rfyhm�ymj �szrgj w�tk�um~ xnhfq�f} j x�tk�
ymj �uwtgj �mj fi3��Ymj �fslqj x�fwj �fq| f~ x�xuj hnknj i�fx�fgxtqzyj �{fqzj x1�qthfq�yt�ymj �uwtgj �mj fi�htt�� ��� �� � O
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Ymj �XS XQH Y�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�

Note: Nsxyfshj x�tk�ymj �xnruqj xy�utxxngqj �zxj �tk�XS XQH Y�rf~ �gj �ktzsi�ns�j } fruqj x�F3<1�F3>1�
F36>371�F37=1�fsi�F3863��Nsxyfshj x�tk�fiozxynsl�| wnxyx�zxnsl�XS XQH Y�rf~ �gj �ktzsi�ns�
j } fruqj x�F385361�F3853: 1�fsi�F3853<3��Nsxyfshj x�tk�zxnsl�X J QJ H Y�yt�xj qj hy�f�uwtgj �ts�f�
rzqynuwtgj �xj sxtw�rf~ �gj �ktzsi�ns�j } fruqj �F385393�
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6.180 SNSMNT

g� �� ����[ I j knsj x�ymj �wj qfyntsxmnu�tk�ymj �xj sxtw�httwinsfyj �x~ xyj r�yt�ymj �rfhmnsj �httwinsfyj �x~ xyj r3��
Ymnx�kzshynts�j xyfgqnxmj x�f�� � �� ���httwinsfyj �x~ xyj r�ktw�ymj �XS XI J K �xyfyj rj sy3

Nsuzy� K twrfyx?

hfs� gj? totnouPywfdM� � M� � M� � M{wfdM� � M� � M� � MnoumfoM� � M� � M� �

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

� � M� � M� � nx�ymj �inxyfshj �ns�rfhmnsj �httwinsfyj x�gj y| j j s�ymj �I R J �rfszkfhyzwj w,x�xj sxtw�wj kj wj shj �
utnsy�fsi�ymj �twnlns�tk�ymj �xj sxtw�httwinsfyj �x~ xyj r�

RSYQJS� xnlsnknj x�ymj �strnsfq�inxyfshj �ns�rfhmnsj �httwinsfyj x�gj y| j j s�ymj � I R J �rfszkfhyzwj w,x�
xj sxtw�wj kj wj shj �utnsy�fsi�ymj �twnlns�tk�ymj �xj sxtw�httwinsfyj �x~ xyj r�nx�yt�ktqqt| 3

� � M� � M� � nx�ymj �{j hytw�ns�rfhmnsj �httwinsfyj x�fqtsl�| mnhm�ymj �xj sxtw�httwinsfyj �x~ xyj r�]�f} nx�nx�
� ��� �� � O

][JH� xnlsnknj x�ymfy�ymj �xuj hnknhfynts�tk�ymj �]�f} nx�tk�ymj �xj sxtw�httwinsfyj �x~ xyj r�ns�ymj �rfhmnsj �
� �twinsfyj �x~ xyj r�nx�yt�ktqqt| 3

� � M� � M� � nx�ymj �{j hytw�ns�rfhmnsj �httwinsfyj x�fqtsl�| mnhm�ymj �xj sxtw�httwinsfyj �x~ xyj r�_�f} nx�nx�
� ��� �� � O

_[JH� xnlsnknj x�ymfy�ymj �xuj hnknhfynts�tk�ymj �_�f} nx�tk�ymj �xj sxtw�httwinsfyj �x~ xyj r�ns�ymj �rfhmnsj �
httwinsfyj �x~ xyj r�nx�yt�ktqqt| 3

Note: Refer to (Figure B.79 — Sensor mount axis illustration), clause A.30 and sub-clauses.
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6.181 TECOMP

g� �� ����[ H fzxj x�ymj �rfhmnsj Hx�fsi�ufwyHx�yj ruj wfyzwj �htruj sxfynts�yt�gj �yzwsj i�ts�tw�tkk�fy�ymj �
I R J 3��Ny�hfs�fqxt�xuj hnk~ �ymj �ufwyHx�ymj wrfq�j } ufsxnts�htj kknhnj sy3

Nsuzy� K twrfyx?

hfs� gj? ufdpnqP� � � � R

T zyuzy�K twrfyx?

hfs� gj? ufdpnqP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [

nbdiMpo
nbdiMpgg
qbsuMTS� {fwd71yruj}u� {fwd8� {fwd9�
UFWY1TS� {fwd71yruj}u� {fwd81FQQ�
UFWY1TKK�

{fwd7� hfs� gj?
�� [
�� [

1IF-qsfrj.�
MpggtfuM� �� � M� �� � M� �� �
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [

M� � � � � � � ��
itjx� sty� j}nxy

{fwd9� hfs� gj? MH� � � � � �� ,� {fwd: �

� � � � V� hfs� gj?
�� [

{fwd9�
itjx� sty� j}nxy�

FQQ� xnlsnknj x�ymfy�fqq�ufwy�xj sxtwx�fwj �zxj i3

IF-qsfrj.� nx�ymj �httwinsfyj �x~ xyj r�zxj i�fx�ymj �ymj wrfq�ifyzr�g~ �ymj �I R J �ktw�yj ruj wfyzwj �
� �� � � �� � ����O

RFHM� xnlsnknj x�ymfy�rfhmnsj �yj ruj wfyzwj �htruj sxfynts�ufwfrj yj wx�fwj �gj nsl�xj y3�

TKK� xnlsnknj x�ymfy�yj ruj wfyzwj �htruj sxfynts�nx�yt�gj �yzwsj i�tkk�fy�ymj �I R J �| mj s�rnstw�| twi�
R FH M �nx�zxj i3��Ny�xnlsnknj x�ymfy�ufwy�yj ruj wfyzwj �htruj sxfynts�nx�yt�gj �yzwsj i�tkk�fy�ymj �I R J �
| mj s�ymj �rnstw�| twi�UFWY�nx�zxj i3

TKKXJY� xnlsnknj x�ymfy�ymwj j �tkkxj y�{fqzj x�ktqqt| 3

TS� xnlsnknj x�ymfy�yj ruj wfyzwj �htruj sxfynts�nx�yt�gj �yzwsj i�ts�fy�ymj �I R J �| mj s�rnstw�| twi�
R FH M �nx�zxj i3��Ny�xnlsnknj x�ymfy�ufwy�yj ruj wfyzwj �htruj sxfynts�nx�yt�gj �yzwsj i�ts�fy�ymj �I R J �
| mj s�ymj �rnstw�| twi�UFWY�nx�zxj i3

UFWY� xnlsnknj x�ymfy�ufwy�yj ruj wfyzwj �htruj sxfynts�ufwfrj yj wx�fwj �gj nsl�xj y3

yruj}u� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �ymj wrfq�j } ufsxnts�htj kknhnj sy�tk�ymj �ufwy�xuj hnknj i�ns�
hzwwj sy�x~ xyj r�yj ruj wfyzwj �zsnyx3

� � � � � � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �zshj wyfnsy~ �ns�ymj �ymj wrfq�j } ufsxnts�htj kknhnj sy�tk�ymj �ufwy3
Ny�nx�xuj hnknj i�ns�hzwwj sy�x~ xyj r�yj ruj wfyzwj �zsnyx�fsi�nsinhfyj x�ymj �mfqkN| niym�tk�f�x~ rrj ywnh�
�tsj �fgtzy�yruj } u�| nymns�| mnhm�ymj �ywzj �ymj wrfq�j } ufsxnts�htj kknhnj sy�nx�gj qnj {j i�yt�qnj 3�

yruxsx� nx�f�hmfwfhyj w�xywnsl�wj uwj xj synsl�ymj �{fqni�ufwy�xj sxtw�sfrj -x.�yt�gj �zxj i�g~ �ymj �I R J 3

}tkk� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �]�tkkxj y�kwtr�ymj �hzwwj sy�httwinsfyj �x~ xyj r�twnlns3�

~tkk� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �^�tkkxj y�kwtr�ymj �hzwwj sy�httwinsfyj �x~ xyj r�twnlns3�

�tkk� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �_�tkkxj y�kwtr�ymj �hzwwj sy�httwinsfyj �x~ xyj r�twnlns3�

Ymj �YJ H T R U�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.182 TEXT

g� �� ����[ Xuj hnknj x�{fwntzx�ktwrx�tk�yj } y�yt�gj �xj sy�yt�ymj �tuj wfytw�fsi4tw1�ymj �tzyuzy�knqj 3�

Nsuzy� K twrfyx?

hfs� gj? ufyuP� � � � RMH� � � � H

T zyuzy�K twrfyx?

hfs� gj? ufyuP� � � � UMH� � � � H

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

TUJW�
TZYKNQ�
RFS�
rvfszMI��� � � RJM�� �� � � M� � � � SM� � � � T

{fwd7� hfs� gj?
�� [
�� [

FQUMF�
SZRJWNH�
qsoudibs

{fwd8� hfs� gj?
�� [

QJKY�
WNLMY�

{fwd9� hfs� gj?
�� [

TZYKNQ�
sftMI��� � � RJM�� �� � � M� � � � SM� � � � T

-qsfrj6.� nx�f�qfgj q�sfrj �j shqtxj i�ns�ufwj symj xj x3�

FQUMF� xnlsnknj x�ymfy�ymj �wj xutsxj �xmtzqi�htsxnxy�tk�fqq�fqumf�hmfwfhyj wx3�

qsoudibs xnlsnknj x�ymfy�ymj �wj xutsxj �| nqq�gj �fs~ �uwnsyfgqj �Z YK =�hmfwfhyj wx3�

QJKY� xnlsnknj x�f�qj ky�ozxynknj i�wj xutsxj 3

qjslym� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �knj qi�qj slym�fqqt| j i�ktw�ymj �wj xutsxj 3��Ymj �knj qi�qj slym�nx�
ymj �xfrj �ktw�gtym�ymj �YJ ]Y4V Z J W ^�fsi�ymj �htwwj xutsinsl�YJ ]Y4W J X�xyfyj rj syx3�

RFS� xnlsnknj x�ymfy�ymj �rj xxflj �| nqq�gj �tzyuzy�yt�ymj �tuj wfytw1�gzy�tsq~ �nk�ymj �I R J �nx�ns�rfszfq�
rtij �-nk�R T I J 4R FS �mfx�gj j s�nxxzj i�tw�nk�ymj �I R J �mfx�fzytrfynhfqq~ �ij kfzqyj i�yt�rfszfq�
izwnsl�f�H FQNG1�L T YFWL1�R J FX�tw�W R J FX.fsi�| fnyx�ktw�tuj wfytw�fhpst| qj lrj sy3�

SZRJWNH� xnlsnknj x�ymfy�ymj �wj xutsxj �xmtzqi�htsxnxy�tk�hmfwfhyj w�wj uwj xj syfyntsx�tk�wj fq�szrj wnh�ifyf3�

TUJW� xnlsnknj x�ymfy�ymj �rj xxflj �| nqq�gj �uwnsyj i�ts�ymj �xhwj j s�izwnsl�uwtlwfr�j } j hzynts�fsi�| fnyx�
ktw�tuj wfytw�fhpst| qj lrj sy3��Ymj �rj xxflj �hfs�gj �fs~ �uwnsyfgqj �vugY�hmfwfhyj w3

TZYKNQ� xnlsnknj x�ymfy�ymj �rj xxflj �| nqq�gj �nsxj wyj i�nsyt�ymj �tzyuzy�knqj 3��Ymj �rj xxflj �nx�nsxj wyj i�ns�ymj �
tzyuzy�fy�ymj �utnsy�fy�| mnhm�ymj �YJ ]Y4T Z YK NQ�xyfyj rj sy�thhzwwj i�ns�ymj �nsuzy�uwtlwfr3�

VZJW^� xnlsnknj x�ymfy�f�wj xutsxj �nx�wj vznwj i�kwtr�ymj �tuj wfytw3��Ymj �wj xutsxj �| nqq�gj �tzyuzy�nsyt�ymj �
tzyuzy�knqj �| nym�ymj �xfrj �qfgj q�fx�ymj �vzj w~ 3

Ymj �tzyuzy�ktwrfy�ktw�ymj �YJ ]Y4V Z J W ^�xyfyj rj sy�nx�YJ ]Y4W J X3���

WNLMY� xnlsnknj x�f�wnlmy�ozxynknj i�wj xutsxj 3

WJX� xnlsnknj x�ymj �wj xutsxj �yt�ymj �YJ ]Y4V Z J W ^�xyfyj rj sy3

,yj}y,� nx�ymj �yj } y�xywnsl�htsxnxynsl�tk�uwnsyfgqj �vugY�hmfwfhyj wx1�j shqtxj i�| nym�futxywtumj x3

Zxj �y| t�futxywtumj x1�tsj �gj ktwj �ymj �tsj �wj vznwj i1�| mj s�fs�futxywtumj �nx�wj vznwj i�| nymns�f�yj } y�xywnsl3�

W j kj w�yt�hqfzxj : 363=36�ktw�zxj �tk�ymj �YJ ]Y4V Z J W ^�fsi�YJ ]Y4W J X�xyfyj rj syx3

Ymj �YJ ]Y4T Z YK NQ�fsi�YJ ]Y4W J X�xyfyj rj syx�fwj �ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�

Note: Refer to example A.32.
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6.183 THLDEF

g� �� ����[ I j knsj x�fs�fzytrfynh�yttq�tw�xj sxtw�mtqij w4hmfslj w�ns�yj wrx�tk�ymj �xj sxtwx�ny�hfwwnj x1�fsi�
fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? uiI��� � � .BYMQIJK4{fwd6� {fwd7

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [

X-qsfrj6.1s�
XX-qsfrj7.1s�
XLX-qsfrj8.1s�
XL-qsfrj9.1s�
X\-qsfrj: .1s�
X]-qsfrj;.1s�
WR-qsfrj<.1s�

{fwd7� hfs� gj?
�� [

1{fwd6�
itjx� sty� j}nxy

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �xj sxtw�mtqij w�gj nsl�ij knsj i3�

s� nx�f�utxnyn{j �nsyj lj w�nij synk~ nsl�ymj �xj sxtw�mtqij w�uthpj y�| mnhm�ymj �htrutsj sy�thhzunj x3

WR-qsfrj<.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�wj kj wj shj �rtzsy3

X-qsfrj6.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw3

XL-qsfrj9.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�htrutsj sy�lwtzu�sty�j sinsl�| nym�f�xj sxtw3�

XLX-qsfrj8.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�htrutsj sy�lwtzu�j sinsl�| nym�f�xj sxtw3�

XX-qsfrj7.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�htrutsj sy�ymfy�nx�hfufgqj �tk�rfpnsl�
� � � � � �� � � ��O

X\-qsfrj: .� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�| wnxy3

X]-qsfrj;.� nx�ymj �qfgj q�tk�f�uwj {ntzxq~ �ij knsj i�xj sxtw�j } yj sxnts3

Note 1: This statement associates a set of sensors with a sensor holder. There are no restrictions on the type
or number of sensors in the sensor holder.

Note 2: Refer to example A.30.6 and (Figure A.11 — Sensor components in an automated changer rack) for an
illustration and sample code used to define a tool changer configuration and the sensors that it
contains.
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6.184 TOL/ANGL

g� �� ����[ Xuj hnknj x�fs�fslzqfw�ytqj wfshj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�f�inwj hy�ytqj wfshj 3

Nsuzy� K twrfyx?

hfs� gj? uI��� � � J^upmPbohmM��� ��M� � � ��

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � J^upmPbohmM� � � M� � � � R

�� [ uI��� � � J^upmPbohmM��� ��M� � � ��

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

FSLQ� xnlsnknj x�ymfy�ymj �ytqj wfshj �nx�fs�fslzqfw�ytqj wfshj 3�

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

ij{� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �fwnymrj ynh�inkkj wj shj �gj y| j j s�ymj �fhyzfq�{fqzj �fsi�ymj �
strnsfq�{fqzj 3��Ny�nx�utxnyn{j �| mj s�ymj �strnsfq�nx�qj xx�ymfs�ymj �fhyzfq1�fsi�sj lfyn{j �| mj s�ymj �
strnsfq�nx�lwj fyj w�ymfs�ymj �fhyzfq3

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj 1�ymfy�nx�| mj s�zuytq�C B �ij {�C B �qtytq�| nym�st�
htsxnij wfynts�rfij �yt�rj fxzwj rj sy�zshj wyfnsy~ 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

qtytq� nx�ymj �xnlsj i�qt| j w�ytqj wfshj �{fqzj �fxxnlsj i�yt�ymj �fslqj 3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �| nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
� �hj wyfnsy~ �ifyf�| nqq�ktqqt| 3�

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

zuytq� nx�ymj �xnlsj i�zuuj w�ytqj wfshj �{fqzj �fxxnlsj i�yt�ymj �fslqj 3�

Ymj �YT Q4FSL Q�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note: If an angular tolerance such as 30 degrees +.5 degrees, -.4 degrees is given, then uptol = +.5 and lotol
= -.4. Unsigned lotol and uptol values are assumed positive. Refer to ( Figure B.1 —Angle tolerance
description) . This tolerance is typically applied to a single feature such as FEAT/CONE.
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6.185 TOL/ANGLB

g� �� ����[ Xuj hnknj x�fs�fslzqfw�ytqj wfshj �ktw�fs�fslqj �tk�f�ln{j s�strnsfq�xn�j �fsi�fxxnlsx�f�qfgj q�yt�ny3��
Ymnx�nx�f�inwj hy�ytqj wfshj 3

Nsuzy� K twrfyx?

hfs� gj? uI��� � � J^upmPbohmcM� �� M��� ��M� uytq� {fwd6�

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � .BYTQ4FSLQG1fsl1{fwd7� {fwd6

�� [ uI��� � � J^upmPbohmcM� �� M��� ��M� � � ��

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [

Myzqmbo
Mz{qmbo
M{yqmbo
MwfdM� M� M�
itjx� sty� j}nxy

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

fsl� nx�ymj �strnsfq�{fqzj �tk�fs�fslqj �ns�ymj �nsuzy�ktwrfy�fsi�j nymj w�ymj �strnsfq�{fqzj �tw�ymj �fhyzfq�
{fqzj �ns�ymj �tzyuzy�ktwrfy3

FSLQG� xnlsnknj x�ymj �{fqzj �fsi�ytqj wfshj �fwj �fuuqnj i�yt�ymj �fslqj �gj y| j j s�y| t�kj fyzwj x3�

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj 1�ymfy�nx�| mj s�zuytq�C B �-fsl� � �� � � ·�fsl��� ��� �.�C B qtytq�| nym�
st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�zshj wyfnsy~ 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

qtytq� nx�ymj �xnlsj i�qt| j w�ytqj wfshj �{fqzj �fxxnlsj i�yt�ymj �fslqj 3�

rjfsjwwtw� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{� ��� � �� O

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

zuytq� nx�ymj �xnlsj i�zuuj w�ytqj wfshj �{fqzj �fxxnlsj i�yt�ymj �fslqj 3�

wfdM� M� M� � nlsnknj x�ymj �fslqj �gj y| j j s�| nqq�gj �hfqhzqfyj i�ns�f�uqfsj �| nym�f�stwrfq�xuj hnknj i�g~ �n1o1p3�
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]^UQFS� xnlsnknj x�ymj �fslqj �gj y| j j s�| nqq�gj �hfqhzqfyj i�ns�ymj �]^�uqfsj �tk�ymj �hzwwj sy�ufwy�httwinsfyj �
� � � �� � O

^_UQFS� xnlsnknj x�ymj �fslqj �gj y| j j s�| nqq�gj �hfqhzqfyj i�ns�ymj �z{�uqfsj �tk�ymj �hzwwj sy�ufwy�httwinsfyj �
� � � �� � O

_]UQFS� xnlsnknj x�ymj �fslqj �gj y| j j s�| nqq�gj �hfqhzqfyj i�ns�ymj �{]�uqfsj �tk�ymj �hzwwj sy�ufwy�httwinsfyj �
� � � �� � O

Ymj �YT Q4FSL QG�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note 1: If an angle and tolerance such as 30 degrees +.5 degrees, -.4 degrees are given, then uptol = +.5 and
lotol = -.4. Unsigned lotol and uptol values are assumed positive. Refer to ( Figure B.1 —Angle
tolerance description).

Note 2: Defines the nominal angle to be used between two line reducible or plane reducible features.
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6.186 TOL/ANGLR

g� �� ����[ Xuj hnknj x�fs�fslzqfwny~ �ytqj wfshj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�fs�twnj syfynts�ytqj wfshj 3

Nsuzy�K twrfyx?�

hfs� gj? uI��� � � .BYTQ4FSLQW1fsl1ytq�ts� {fwd6� {fwd7� {fwd8� {fwd9� {fwd: �

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � .BYTQ4FSLQW1ytq�ts1{fwd;� {fwd61qnr� {fwd7� {fwd8� {fwd9� {fwd:

�� [ uI��� � � .BYTQ4FSLQW1fsl1ytq�ts� {fwd6� {fwd7� {fwd8� {fwd9� {fwd: �

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

1RRH� {fwd<�
1QRH� {fwd<�
1WKX�
itjx� sty� j}nxy

{fwd7� hfs� gj?
�� [
�� [

1IFY-}.� {fwd6
1K-qsfrj6.�
MgbI��� � � 7.� {fwd6

{fwd8� hfs� gj?
�� [
�� [
�� [

1IFY-}.� {fwd6
1K-qsfrj6.�
MgbI��� � � 7.� {fwd6
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [
�� [

Mubohqm
Mqbsqmo
itjx� sty� j}nxy�

{fwd: � hfs� gj?
�� [
�� [
�� [
�� [

1]F]NX�
1^F]NX�
1_F]NX�
MwfdM� M� M�
itjx� sty� j}nxy

{fwd;� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � sjizsh�
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

� � � � X� hfs� gj?
�� [

1RF]1rf}ytq�
itjx� sty� j}nxy

fsl� nx�ymj �strnsfq�{fqzj �tk�fs�fslqj �ns�ymj �hzwwj sy�uwnrfw~ �ifyzr�uqfsj �wj qfyn{j �yt�ymj �xuj hnknj i�
ifyzr3�

FSLQW� xnlsnknj x�fslzqfwny~ �ytqj wfshj 3

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

IFY-}.�� nx�f�ifyzr�yt�gj �zxj i1�tw�zxj i�fx�f�wj kj wj shj 3�

K-qsfrj6.� nx�ymj �qfgj q�tk�f�kj fyzwj �strnsfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

KF-qsfrj7.� nx�ymj �qfgj q�tk�ymj �kj fyzwj �fhyzfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

n1o1p� nx�ymj �inwj hynts�{j hytw�fqtsl�| mnhm�ymj �{nj | �ij uj sij sy�ufwfqqj q�uqfsj �ytqj wfshj ��tsj �| niym�nx�
yt�gj �fuuqnj i3

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj � | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�
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qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3

qnr� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xzr�tk�ymj �ytqj wfshj ��tsj �uqzx�fs~ �lfns�kwtr�R R H �tw�
QR H 3�

QRH� xnlsnknj x�ymfy�f�qj fxy�rfyj wnfq�htsinynts�nx�fuuqnj i3�

RF]� xnlsnknj x�ymfy�f�rf} nrzr�fqqt| j i�gtszx�ytqj wfshj �nx�yt�gj �zxj i3

rf}ytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rf} nrzr�fqqt| j i�gtszx�ytqj wfshj �{fqzj �yt�gj �zxj i3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

RRH� xnlsnknj x�ymfy�f�rf} nrzr�rfyj wnfq�htsinynts�nx�fuuqnj i3�

TZYTQ� � �� ����� � �ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

UFWUQS� xnlsnknj x�f�ytqj wfshj ��tsj �ij knsj i�g~ �y| t�ufwfqqj q�uqfsj x�fuuqnj i�yt�f} nfq�kj fyzwj x�xzhm�fx�
h~ qnsij wx3� �

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3

WKX� xnlsnknj x�ymfy�f�wj lfwiqj xx�tk�kj fyzwj �xn�j �htsinynts�nx�fuuqnj i3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

YFSLUQ� xnlsnknj x�ymfy�f�yfslj sy�uqfsj �nx�j xyfgqnxmj i�g~ �htsyfhynsl�ymj �mnlm�utnsyx�tk�f�xzwkfhj 3�

ytq�ts� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �| niym�tk�ymj �ytqj wfshj ��tsj �ij knsj i�g~ �y| t�ufwfqqj q�
qnsj x�| nymns�| mnhm�fqq�utnsyx�tk�ymj �kj fyzwj �qnj 1�tw�ymj �inxyfshj �gj y| j j s�ufwfqqj q�uqfsj x�| nymns�
| mnhm�ymj �hj syj w�uqfsj �tk�ymj �kj fyzwj �qnj x1�tw�ymj �infrj yj w�tk�f�h~ qnsiwnhfq�ytqj wfshj ��tsj �
| nymns�| mnhm�ymj �f} nx�tk�ymj �kj fyzwj �qnj x3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�
� ��� � � f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

[JH� xnlsnknj x�ymfy�ymj �{nj | �ij uj sij sy�ufwfqqj q�uqfsj �ytqj wfshj ��tsj �| niym�nx�yt�gj �fuuqnj i�fqtsl�
ymj �{j hytw�xuj hnknj i�| nym�n1o1p3

]F]NX� xnlsnknj x�ymfy�ymj �{nj | �ij uj sij sy�ufwfqqj q�uqfsj �ytqj wfshj ��tsj �| niym�nx�yt�gj �fuuqnj i�fqtsl�
ymj �]�f} nx3�

^F]NX� xnlsnknj x�ymfy�ymj �{nj | �ij uj sij sy�ufwfqqj q�uqfsj �ytqj wfshj ��tsj �| niym�nx�yt�gj �fuuqnj i�fqtsl�
ymj �^�f} nx3

_F]NX� xnlsnknj x�ymfy�ymj �{nj | �ij uj sij sy�ufwfqqj q�uqfsj �ytqj wfshj ��tsj �| niym�nx�yt�gj �fuuqnj i�fqtsl�
ymj �_�f} nx3

\ mj s�{fwd: �itj x�sty�j } nxy�fsi�ymj �ytqj wfshj �nx�gj nsl�fuuqnj i�yt�f�qnsj Nwj izhngqj �kj fyzwj 1�ymj �ytqj wfshj ��tsj �nx�
� � ���� ��� � �O

R R H �fsi�QR H �hfs�gj �fuuqnj i�yt�f�hj syj w�uqfsj �tw�f} nx3��W j kj w�yt�-K nlzwj �cOR�� Fslqj �ytqj wfshj �ij xhwnuynts.3�

Uwtoj hyj i�ytqj wfshj ��tsj x�uj w�FXR J �^693: R N6>>9�hfs�gj �xzuutwyj i�g~ �gtzsinsl�ymj �ytqj wfshj �zxnsl�ymj �I R NX�
GT Z S I �xyfyj rj sy3��W j kj w�yt�hqfzxj x�VOTOSOXOS�fsi�VOTOSOXOW3�

Ymj �YT Q4FSL QW �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3
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6.187 TOL/ANGLWRT

g� �� ����[ Xuj hnknj x�fs�fslqzqfw�ytqj wfshj �ts�fs�fslqj �tk�ln{j s�strnsfq�xn�j �| nym�wj xuj hy�yt�f�uwj {ntzxq~ �
ij knsj i�kj fyzwj �tw�ifyzr�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�f�inwj hy�ytqj wfshj 3

Nsuzy� K twrfyx?

hfs� gj? uI��� � � J^upmPbohmxsuM� �� M��� ��M� � � ��M� � � � R� {fwd7�

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � J^upmPbohmxsuM� �� M� � � � 81{fwd6� {fwd7�

�� [ uI��� � � J^upmPbohmxsuM� �� M��� ��M� � � ��M� � � � R� {fwd7�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

IFY-}.�
K-qsfrj6.�
KF-qsfrj7.�

� � � � S� hfs� gj?
�� [
�� [
�� [
�� [

Myzqmbo
Mz{qmbo
M{yqmbo
MwfdM� M� M�
itjx� sty� j}nxy

� � � � T� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

fsl� nx�ymj �strnsfq�{fqzj �tk�fs�fslqj �ns�ymj �nsuzy�ktwrfy�fsi�ymj �fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

bohmxsu xnlsnknj x�ymj �{fqzj �fsi�ytqj wfshj �fwj �fuuqnj i�yt�ymj �fslqj �gj y| j j s�f�kj fyzwj �| nym�wj xuj hy�yt�f�
kj fyzwj �tw�ifyzr3

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

K-qsfrj6.� nx�ymj �qfgj q�tk�f�kj fyzwj �strnsfq�yt�gj �zxj i�fx�f�wj kj wj shj �ns�| mnhm�ymj �inxyfshj �| nym�wj xuj hy�
yt�| nqq�gj �hfqhzqfyj i3

KF-qsfrj7.� nx�ymj �qfgj q�tk�f�kj fyzwj �fhyzfq�yt�gj �zxj i�fx�f�wj kj wj shj �ns�| mnhm�ymj �inxyfshj �| nym�wj xuj hy�yt�
| nqq�gj �hfqhzqfyj i3

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj 1�ymfy�nx�| mj s�zuytq�C B �-fslfhyzfq�N�fslstrnsfq.�C B qtytq
| nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�zshj wyfnsy~ 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

qtytq� nx�ymj �xnlsj i�qt| j w�ytqj wfshj �{fqzj �fxxnlsj i�yt�ymj �fslqj 3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

TZYTQ� � nlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3
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svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

zuytq� nx�ymj �xnlsj i�zuuj w�ytqj wfshj �{fqzj �fxxnlsj i�yt�ymj �fslqj 3�

wfdM� M� M� xnlsnknj x�ymj �fslqj �gj y| j j s�| nqq�gj �hfqhzqfyj i�ns�f�uqfsj �| nym�f�stwrfq�xuj hnknj i�g~ �n1o1p3�

]^UQFS� � �� ����j x�ymj �fslqj �gj y| j j s�| nqq�gj �hfqhzqfyj i�ns�ymj �]^�uqfsj �tk�ymj �hzwwj sy�ufwy�httwinsfyj �
� � � �� � O

^_UQFS� xnlsnknj x�ymj �fslqj �gj y| j j s�| nqq�gj �hfqhzqfyj i�ns�ymj �z{�uqfsj �tk�ymj �hzwwj sy�ufwy�httwinsfyj �
� � � �� � O

_]UQFS� xnlsnknj x�ymj �fslqj �gj y| j j s�| nqq�gj �hfqhzqfyj i�ns�ymj �{]�uqfsj �tk�ymj �hzwwj sy�ufwy�httwinsfyj �
� � � �� � O

Zsqnpj �YT Q4FSL QG1�ymj �zxj �tk�ymj �YT Q4FSL Q\ W Y�xyfyj rj sy�nx�fuuqnj i�yt�f�xnslqj �kj fyzwj 3�

Ymj �YT Q4FSL Q\ W Y�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZY�xyfyj rj sy3�

Note 1: If an angle and tolerance such as 30 degrees +.5 degrees, -.4 degrees are given, then uptol = +.5 and
lotol = -.4. Unsigned lotol and uptol values are assumed positive. Refer to (Figure B.1 —Angle
tolerance description).

Note 2: Defines the nominal angle to be used between two line reducible or plane reducible features.
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6.188 TOL/CIRLTY

g� �� ����[ Xuj hnknj x�f�hnwhzqfwny~ �ytqj wfshj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�f�ytqj wfshj �tk�ktwr3

jsuzy�K twrfyx?

hfs� gj? uI��� � � J^upmPdjsmuzM� ��� ��

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � J^upmPdjsmuzM� ��� ��M� � � � R

�� [ uI��� � � J^upmPdjsmuzM� ��� ��

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

HNWQY^� xnlsnknj x�hnwhzqfwny~ �ytqj wfshj 3

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj � | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ytq�ts� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �| niym�tk�ymj �ytqj wfshj ��tsj �gtzsij i�g~ �y| t�
htshj sywnh�hnwhqj x�| nymns�| mnhm�fqq�j qj rj syx�tk�ymj �xzwkfhj �tk�ymj �kj fyzwj �qnj 3��Ymnx�nx�f�
xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

ZSHJWY� � �� ��knj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

Ymj �YT Q4H NW QY^�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�
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6.189 TOL/COMPOS

g� �� ����[ Xuj hnknj x�f�htrutxnyj �utxnyntsfq�ytqj wfshj �ktw�zxj �| nym�ufyyj wsx1�fsi�fxxnlsx�f�qfgj q�yt�ny3��
Ymnx�nx�f�qthfynts�ytqj wfshj 3

Nsuzy� K twrfyx?

hfs� gj? uI��� � � .BYTQ4HTRUTX1UFYJWS1ytq�ts6� � � � � RMgfbuvsM� � � d7�

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � J^upmPdpnqptMqbufsoMytq�ts61{fwd81qnr61{fwd9� )�
MgfbuvsM� ��� ��71{fwd81{fwd: �

�� [ uI��� � � .BYTQ4HTRUTX1UFYJWS1ytq�ts6� {fwd61KJFYZW1{fwd7

\ mj wj ?�

{fwd6� hfs� gj?
�� [

1{fwd9�
M� � � � WM� � � � U

� � � � S� hfs� gj?
�� [
�� [
�� [

� ��� ��S
ytq�ts71{fwd9�
� ��� ��SM� � � � W
� ��� ��SM� � � � WM� � � � U

{fwd8� hfs� gj?
�� [

{fwd=�
� � � � YM� � � � W

{fwd9� hfs� gj?
�� [
�� [

{fwd<�
� � � � XM� � � � X
� � � � XM� � � � XM� � � � X

{fwd: � hfs� gj?
�� [

qnr7�
�� � SM� � � � U

� � � � W� hfs� gj?
�� [
�� [

RRH�
QRH�
WKX�

� � � � X� hfs� gj?
�� [
�� [
�� [
�� [

IFY-}.�
IFY-}.1{fwd: �
K-qsfrj6.�
KF-qsfrj7.�
KF-qsfrj7.1{fwd: �

� � � � Y� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3

HTRUTX� xnlsnknj x�f�htrutxnyj �utxnynts�ytqj wfshj �ktw�zxj �| nym�ufyyj wsx3�

IFY-}.� nx�f�ifyzr�yt�gj �zxj i�fx�f�wj kj wj shj 3

K-qsfrj6.� nx�ymj �qfgj q�tk�f�kj fyzwj �strnsfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

KF-qsfrj7.� nx�ymj �qfgj q�tk�f�kj fyzwj �fhyzfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

KJFYZW� xnlsnknj x�ymj �K j fyzwj �W j qfynsl�Ytqj wfshj �_tsj �K wfrj | twp�-K W Y_K .3�

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj � | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�
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qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3

qnr6� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xzr�tk�ymj �ytqj wfshj ��tsj �uqzx�fs~ �lfns�kwtr�R R H �tw�
QR H 1�ktw�ymj �Ufyyj ws�qthfynsl�Ytqj wfshj �_tsj �K wfrj | twp3�

qnr7� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xzr�tk�ymj �ytqj wfshj ��tsj �uqzx�fs~ �lfns�kwtr�R R H �tw�
QR H 1�ktw�ymj �K j fyzwj �W j qfynsl�Ytqj wfshj �_tsj �K wfrj | twp3�

QRH� xnlsnknj x�ymfy�f�qj fxy�rfyj wnfq�htsinynts�nx�fuuqnj i3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

RRH� xnlsnknj x�ymfy�f�rf} nrzr�rfyj wnfq�htsinynts�nx�f� � ��� � O

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

UFYJWS� xnlsnknj x�ymj �Ufyyj ws�Qthfynsl�Ytqj wfshj �_tsj �K wfrj | twp�-UQY_K .3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3

WKX� xnlsnknj x�ymfy�f�wj lfwiqj xx�tk�kj fyzwj �xn�j �htsinynts�nx�fuuqnj i3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

� ��� ��R nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �xn�j �tk�ymj �ytqj wfshj ��tsj �ktw�ymj �Ufyyj ws�Qthfynsl�
Ytqj wfshj �_tsj �K wfrj | twp3��Ymnx�nx�ymj �xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�fs�fhyzfq�
{fqzj �ns�ymj �tzyuzy�ktwrfy3��

� ��� ��S nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xn�j �tk�ymj �ytqj wfshj ��tsj �ktw�ymj �K j fyzwj �W j qfynsl�
Ytqj wfshj �_tsj �K wfrj | twp3��Ymnx�nx�ymj �xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�fs�fhyzfq�
{fqzj �ns�ymj �tzyuzy�ktwrfy3

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

Ymj �kj fyzwj �gj nsl�ytqj wfshj i�rzxy�gj �f�ufyyj ws1�ktw�j } fruqj 1�K J FY4UFYJ WS3�

Ymj �rfyj wnfq�htsinynts�rtinknj wx�ns�{fwdW�xnlsnk~ �| mj ymj w�R R H �tw�QR H �nx�fuuqnj i�yt�ymj �kj fyzwj 3�

Ymj �YT Q4H T R UT X�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�
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6.190 TOL/CONCEN

g� �� ����[ Xuj hnknj x�f�htshj sywnhny~ �ytqj wfshj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�f�qthfynts�ytqj wfshj 3

Nsuzy� K twrfyx?

hfs� gj? uI��� � � J^upmPdpodfoM� ��� ��M� � � � R

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � J^upmPdpodfoM� ��� ��M� � � � SM� � � � R

�� [ uI��� � � J^upmPdpodfoM� ��� ��M� � � � R

\ mj wj ?�

{fwd6� hfs� � � [
�� [
�� [

IFY-}.�
K-qsfrj6.�
KF-qsfrj7.�

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

HTSHJS� xnlsnknj x�htshj sywnhny~ �ytqj wfshj 3

IFY-}.� nx�ymj �ifyzr�yt�gj �zxj i�fx�f�wj kj wj shj 3

K-qsfrj6.� nx�ymj �qfgj q�tk�f�kj fyzwj �strnsfq�yt�gj �zxj i�fx�f�wj kj wj shj 3�

KF-qsfrj7.� nx�ymj �qfgj q�tk�f�kj fyzwj �fhyzfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj � | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ytq�ts� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �infrj yj w�tk�ymj �h~ qnsiwnhfq�ytqj wfshj ��tsj �ns�| mnhm�
ymj �f} nx�tk�ymj �kj fyzwj �qnj x3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�j nymj w�f�xuj hnknj i�
tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

Ymj �YT Q4H T S H J S �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZY�xyfyj rj sy�
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Note: A concentricity tolerance specifies a cylindrical (or spherical) tolerance zone whose datum axis (or
center point) within which the feature's median points must lie. It applies on a regardless of feature size
basis only.
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6.191 TOL/CORTOL

g� �� ����[ Xuj hnknj x�gnqfyj wfq�utxnyntsfq�ytqj wfshnsl�tk�kj fyzwj x�ns�H fwyj xnfs�tw�utqfw�httwinsfyj x�wj qfyn{j �
yt�ymj �hzwwj sy�httwinsfyj �x~ xyj r�fy�ymj �ynrj �tk�zxflj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? uI��� � � J^upmPdpsupmM� � � � R

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � J^upmPdpsupmM� � � � SM� � � M� � � � 8�

�� [ uI��� � � J^upmPdpsupmM� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [

ybyjt1qtytq1zuytq� {fwd9�
zbyjt1qtytq1zuytq� {fwd9�
{byjt1qtytq1zuytq� {fwd9�
sbejbmM��� ��M� � � ��
bohmfM��� ��M� � � ��

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [

]F]NX� {fwd9
^F]NX� {fwd9
_F]NX� {fwd9
WFINFQ�
FSLQJ�

� � � � T� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

� � � � U� hfs� gj?
�� [

MbyjbmM� � � � : �
itjx� sty� j}nxy

� � � � V� hfs� gj?
�� [

gI��� � � 6.� {fwd;�
gbI��� � � 6.� {fwd;�

{fwd;� hfs� gj?
�� [

1inxy�
itjx� sty� j}nxy

FSLQJ� xnlsnknj x�ymfy�ymj �utqfw�httwinsfyj �rj ymti�nx�zxj i�yt�ytqj wfshj �ymj �fslzqfw�utxnynts3�

F]NFQ� xnlsnknj x�ymfy�ymj �kj fyzwj �gj nsl�ytqj wfshj i�rzxy�gj �hfufgqj �tk�gj nsl�wj izhj i�yt�f�qnsj 4f} nfq�
�� � �� �� O

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

HTWYTQ� xnlsnknj x�gnqfyj wfq�utxnyntsfq�ytqj wfshnsl3

ij{� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �fwnymrj ynh�inkkj wj shj �gj y| j j s�ymj �fhyzfq�{fqzj �fsi�ymj �
strnsfq�{fqzj 3��Ny�nx�utxnyn{j �| mj s�ymj �strnsfq�{fqzj �nx�qj xx�ymfs�ymj �fhyzfq�{fqzj 1�fsi�
sj lfyn{j �| mj s�ymj �strnsfq�{fqzj �nx�lwj fyj w�ymfs�ymj �fhyzfq�{fqzj 3�

inxy� �� �ymj �inxyfshj �fqtsl�ymj �stwrfq�tk�vzfqnk~ nsl�strnsfq�tw�fhyzfq�kj fyzwj �-hwj fynsl�f�ufwfqqj q�
uqfsj .�ymfy�nsyj wxj hyx�ymj �qnsj 4f} nfq�kj fyzwj 3

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�uqfsj �wj izhngqj �kj fyzwj �strnsfq�ymfy�vzfqnknj x�ymj �kj fyzwj �
g~ �nsyj wxj hynsl�ymj �kj fyzwj �gj nsl�ytqj wfshj i3

KF-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uqfsj �wj izhngqj �kj fyzwj �fhyzfq�ymfy�vzfqnknj x�ymj �kj fyzwj �g~ �nsyj wxj hynsl�ymj �
kj fyzwj �gj nsl�ytqj wfshj i3

ISO 22093:2011(E)

© ISO 2011 – All rights reserved408



NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj 1�ymfy�nx�| mj s�zuytq�C B �ij {�C B �qtytq�| nym�st�
� tsxnij wfynts�rfij �yt�rj fxzwj rj sy�zshj wyfnsy~ 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

qtytq� nx�ymj �xnlsj i�qt| j w�ytqj wfshj �{fqzj �fxxnlsj i�yt�ymj �fslqj 3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj 1�ymfy�nx�| mj s�ij {�C �zuytq�tw�ij {�A�qtytq| nym�st�
htsxnij wfynts�rfij �yt�rj fxzwj rj sy�zshj wyfnsy~ 3�

WFINFQ� xnlsnknj x�ymfy�ymj �utqfw�httwinsfyj �rj ymti�nx�zxj i�yt�ytqj wfshj �ymj �wfinfq�utxnynts3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

zuytq� nx�ymj �xnlsj i�zuuj w�ytqj wfshj �{fqzj �fxxnlsj i�yt�ymj �fslqj 3

]F]NX� xnlsnknj x�ymfy�ymj �wj hyfslzqfw�httwinsfyj �rj ymti�nx�yt�gj �zxj i�yt�ytqj wfshj �ymj �utxnynts�fqtsl�
ymj �]�f} nx3

^F]NX� xnlsnknj x�ymfy�ymj �wj hyfslzqfw�httwinsfyj �rj ymti�nx�yt�gj �zxj i�yt�ytqj wfshj �ymj �utxnynts�fqtsl�
ymj �^�f} nx3

_F]NX� xnlsnknj x�ymfy�ymj �wj hyfslzqfw�httwinsfyj �rj ymti�nx�yt�gj �zxj i�yt�ytqj wfshj �ymj �utxnynts�fqtsl�
ymj �_�f} nx3

\ mj s�zxnsl�ymj �wj hyfslzqfw�httwinsfyj �rj ymti1�ymj �ytqj wfshj ��tsj �hfs�gj �xvzfwj �tw�wj hyfslzqfw3��S tyj �ymfy�ymj �
kj fyzwj -x.�gj nsl�ytqj wfshj i�| nym�ymnx�rj ymti�rzxy�gj �ij knsj i�| nym�H fwyj xnfs�httwinsfyj x3��Qnpj | nxj 1�| mj s�zxnsl�
ymj �utqfw�httwinsfyj �rj ymti1�ymj �kj fyzwj -x.�gj nsl�ytqj wfshj i�| nym�ymnx�rj ymti�rzxy�gj �ij knsj i�| nym�utqfw�
� ���� ��� �� � 3�

Ymj �YT Q4H T W YT Q�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3
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6.192 TOL/CPROFL

g� �� ����[ Xuj hnknj x�f�htrutxnyj �uwtknqj �ytqj wfshj �tk�f�qnsj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�f�uwtknqj �
���� �� �� � O

Nsuzy� K twrfyx?

hfs� gj? uI��� � � J^upmPdqspgmM��� ��RM� � � � RM��� ��SM� � � � 7�

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � J^upmPdqspgmM� � � � ;1{fwd91{fwd=1{fwd9�

�� [ uI��� � � J^upmPdqspgmM��� ��RM� � � � RM��� ��SM� � � � 7�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

zuytq6�
zuytq6� {fwd8

{fwd7� hfs� gj?
�� [

zuytq7�
zuytq7� {fwd8

{fwd8� hfs� gj?
�� [
�� [
�� [
�� [
�� [

{fwd: �
� � � � VMbwhefw
{fwd: � {fwd:
{fwd: � {fwd: 1F[LIJ[
{fwd: � {fwd: � {fwd:
{fwd: � {fwd: � {fwd: 1F[LIJ[

{fwd9� hfs� gj?
�� [
�� [
�� [

{fwd<�
{fwd<� {fwd:
{fwd<� {fwd: � {fwd:
{fwd<� {fwd: � {fwd: � {fwd:

{fwd: � hfs� gj?
�� [
�� [
�� [
�� [

MebuI� J
1IFY-}.� {fwd>
1K-qsfrj6.�
1KF-qsfrj7.�
MgbI��� � � 7.� {fwd>

� � � � W� hfs� gj?
�� [

��� ��RM� � � ��R
bwhefwM� � � R

� � � � X� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � sh�
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

� � � � Y� hfs� gj?
�� [

��� ��SM� � � ��S
bwhefwM� � � S

� � � � Z� hfs� gj?
�� [
�� [

1RRH�
1QRH�
1WKX�

F[LIJ[� xnlsnknj x�ymfy�ymj �f{j wflj �ij {nfynts�nx�yt�gj �zxj i�ktw�ymj �rj fxzwj i�kj fyzwj �ij {nfynts3�

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3

HUWTKQ� xnlsnknj x�f�htrutxnyj �uwtknqj �ytqj wfshj 3

IFY-}.� nx�f�ifyzr�yt�gj �zxj i1�tw�zxj i�fx�f�wj kj wj shj 3�
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ij{6� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �fwnymrj ynh�inkkj wj shj �gj y| j j s�ymj �fhyzfq�{fqzj �fsi�ymj �
strnsfq�{fqzj 3��Ny�nx�utxnyn{j �| mj s�ymj �strnsfq�nx�qj xx�ymfs�ymj �fhyzfq1�fsi�sj lfyn{j �| mj s�ymj �
strnsfq�nx�lwj fyj w�ymfs�ymj �fhyzfq3

ij{7� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �fwnymrj ynh�inkkj wj shj �gj y| j j s�ymj �fhyzfq�{fqzj �fsi�ymj �
strnsfq�{fqzj 3��Ny�nx�utxnyn{j �| mj s�ymj �strnsfq�nx�qj xx�ymfs�ymj �fhyzfq1�fsi�sj lfyn{j �| mj s�ymj �
strnsfq�nx�lwj fyj w�ymfs�ymj �fhyzfq3

K-qsfrj6.� nx�ymj �qfgj q�tk�f�kj fyzwj �strnsfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

KF-qsfrj7.� nx�ymj �qfgj q�tk�ymj �kj fyzwj �fhyzfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

NSYTQ� � �� ����j x�ymj �fhyzfq�nx�| nymns�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

QRH� xnlsnknj x�ymfy�f�qj fxy�rfyj wnfq�htsinynts�nx�fuuqnj i3�

qtytq6� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�qt| j w�ytqj wfshj �{fqzj 1�| mnhm�qnj x�nsxnij �tk�ymj �ufwy1�
ktw�ymj �zuuj w�htrutxnyj �uwtknqj �xj lrj sy3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�
j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

qtytq7� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�qt| j w�ytqj wfshj �{fqzj 1�| mnhm�qnj x�nsxnij �tk�ymj �ufwy1�
ktw�ymj �qt| j w�htrutxnyj �uwtknqj �xj lrj sy3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�
j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3

RRH� xnlsnknj x�ymfy�f�rf} nrzr�rfyj wnfq�htsinynts�nx�fuuqnj i3�

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ � j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3

WKX� xnlsnknj x�ymfy�f�wj lfwiqj xx�tk�kj fyzwj �xn�j �htsinynts�nx�fuuqnj i3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

zuytq6� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�zuuj w�ytqj wfshj �{fqzj 1�| mnhm�qnj x�nsxnij �tk�ymj �ufwy1�
ktw�ymj �zuuj w�htrutxnyj �uwtknqj �xj lrj sy3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�
j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

zuytq7� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�zuuj w�ytqj wfshj �{fqzj 1�| mnhm�qnj x�nsxnij �tk�ymj �ufwy1�
ktw�ymj �qt| j w�htrutxnyj �uwtknqj �xj lrj sy3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�
j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

\ mj s�F[ L I J [ �nx�xuj hnknj i�ns�ymj �nsuzy�ktwrfy1�'F[ L I J [ 1ij {'�nx�wj vznwj i�ns�ymj �tzyuzy�ktwrfy3�

Ymj �YT Q4H UW T K Q�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZY�xyfyj rj sy3�
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6.193 TOL/CPROFS

g� �� ����[ Xuj hnknj x�f�htrutxnyj �uwtknqj �ytqj wfshj �tk�f�xzwkfhj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�f�uwtknqj �
���� �� �� � O

Nsuzy� K twrfyx?

hfs� gj? uI��� � � J^upmPdqspgtM��� ��RM� � � � RM��� ��SM� � � � S

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � J^upmPdqspgtM� � � � WM� � � � UM� � � � YM� � � � U

�� [ uI��� � � J^upmPdqspgtM��� ��RM� � � � RM��� ��SM� � � � S

\ mj wj ?�

{fwd6� hfs� gj?
�� [

zuytq6�
zuytq6� {fwd8

{fwd7� hfs� gj?
�� [

zuytq7�
zuytq7� {fwd8

{fwd8� hfs� gj?
�� [
�� [
�� [
�� [
�� [

{fwd: �
� � � � VMbwhefw
{fwd: � {fwd:
{fwd: � {fwd: 1F[LIJ[
{fwd: � {fwd: � {fwd:
{fwd: � {fwd: � {fwd: 1F[LIJ[

{fwd9� hfs� gj?
�� [
�� [
�� [

{fwd<�
{fwd<� {fwd:
{fwd<� {fwd: � {fwd:
{fwd<� {fwd: � {fwd: � {fwd:

{fwd: � hfs� gj?
�� [
�� [
�� [
�� [

MebuI� J
1IFY-}.� {fwd>
1K-qsfrj6.�
1KF-qsfrj7.�
MgbI��� � � 7.� {fwd>

{fwd;� hfs� gj?
�� [

��� ��RM� � � ��R
bwhefwM� � � R

{fwd<� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

{fwd=� hfs� gj?
�� [

��� ��SM� � � ��S
bwhefwM� � � S

{fwd>� hfs� gj?
�� [
�� [

1RRH�
1QRH�
1WKX�

F[LIJ[� xnlsnknj x�ymfy�ymj �f{j wflj �ij {nfynts�nx�yt�gj �zxj i�ktw�ymj �rj fxzwj i�kj fyzwj �ij {nfynts3�

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

HUWTKX� xnlsnknj x�f�htrutxnyj �uwtknqj �ytqj wfshj 3

IFY-}.� nx�f�ifyzr�yt�gj �zxj i1�tw�zxj i�fx�f�wj kj wj shj 3
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ij{6� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �fwnymrj ynh�inkkj wj shj �gj y| j j s�ymj �fhyzfq�{fqzj �fsi�ymj �
strnsfq�{fqzj 3��Ny�nx�utxnyn{j �| mj s�ymj �strnsfq�nx�qj xx�ymfs�ymj �fhyzfq1�fsi�sj lfyn{j �| mj s�ymj �
strnsfq�nx�lwj fyj w�ymfs�ymj �fhyzfq3

ij{7� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �fwnymrj ynh�inkkj wj shj �gj y| j j s�ymj �fhyzfq�{fqzj �fsi�ymj �
strnsfq�{fqzj 3��Ny�nx�utxnyn{j �| mj s�ymj �strnsfq�nx�qj xx�ymfs�ymj �fhyzfq1�fsi�sj lfyn{j �| mj s�ymj �
strnsfq�nx�lwj fyj w�ymfs�ymj �fhyzfq3

K-qsfrj6.� nx�ymj �qfgj q�tk�f�kj fyzwj �strnsfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

KF-qsfrj7.� nx�ymj �qfgj q�tk�ymj �kj fyzwj �fhyzfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj � | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3

QRH� xnlsnknj x�ymfy�f�qj fxy�rfyj wnfq�htsinynts�nx�fuuqnj i3�

qtytq6� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�qt| j w�ytqj wfshj �{fqzj 1�| mnhm�qnj x�nsxnij �tk�ymj �ufwy1�
ktw�ymj �zuuj w�htrutxnyj �uwtknqj �xj lrj sy3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�
j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

qtytq7� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�qt| j w�ytqj wfshj �{fqzj 1�| mnhm�qnj x�nsxnij �tk�ymj �ufwy1�
ktw�ymj �qt| j w�htrutxnyj �uwtknqj �xj lrj sy3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�
j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

RRH� xnlsnknj x�ymfy�f�rf} nrzr�rfyj wnfq�htsinynts�nx�fuuqnj i3�

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�yt�� �� �� � | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

WKX� xnlsnknj x�ymfy�f�wj lfwiqj xx�tk�kj fyzwj �xn�j �htsinynts�nx�fuuqnj i3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

zuytq6� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�zuuj w�ytqj wfshj �{fqzj 1�| mnhm�qnj x�nsxnij �tk�ymj �ufwy1�
ktw�ymj �zuuj w�htrutxnyj �uwtknqj �xj lrj sy3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�
j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

zuytq7� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�zuuj w�ytqj wfshj �{fqzj 1�| mnhm�qnj x�nsxnij �tk�ymj �ufwy1�
ktw�ymj �qt| j w�htrutxnyj �uwtknqj �xj lrj sy3��u� �� �nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�
j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

\ mj s�F[ L I J [ �nx�xuj hnknj i�ns�ymj �nsuzy�ktwrfy1�'F[ L I J [ 1ij {'�nx�wj vznwj i�ns�ymj �tzyuzy�ktwrfy3�

Ymj �YT Q4H UW T K X�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3
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6.194 TOL/CRNOUT

g� �� ����[ Xuj hnknj x�f�hnwhzqfw�wzstzy�ytqj wfshj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�f�wzstzy�ytqj wfshj 3

Nsuzy� K twrfyx?

hfs� gj? uI��� � � J^upmPdsopvuM� ��� ��M� � � � R

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � J^upmPdsopvuM� ��� ��M� � � � 91{fwd7�

�� [ uI��� � � J^upmPdsopvuM� ��� ��M� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [

IFY-}.�
ebuI� JMwfdM� M� M�
IFY-}.� {fwd8�
IFY-}.� {fwd81[JH1n1o1p
IFY-}.� {fwd8� {fwd8
IFY-}.� {fwd8� {fwd81[JH1n1o1p�

{fwd7� hfs� gj?
�� [
�� [

IFY-}.�
IFY-}.� {fwd8�
IFY-}.� {fwd8� {fwd8

{fwd8� hfs� gj?
�� [
�� [
�� [

MebuI� J
1K-qsfrj6.�
1KF-qsfrj7.�

� � � � U� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

wfdM� M� M� xnlsnknj x�ymj �xuj hnknj i�inwj hynts�ktw�ymj �ytqj wfshj ��tsj 3�

HWSTZY� � nlsnknj x�hnwhzqfw�wzstzy�ytqj wfshj 3

IFY-}.� nx�ymj �ifyzr�yt�gj �zxj i�fx�fs�f} nx1�fsi�hfs�gj �ns�ymj �ktwr�tk�-} N} .�ktw�htsxywzhyj i�htrutzsi�
� � �� � � O

K-qsfrj6.� nx�ymj �qfgj q�tk�f�kj fyzwj �strnsfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

KF-qsfrj7.� nx�ymj �qfgj q�tk�ymj �kj fyzwj �fhyzfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj � | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3
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svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
����t| 3�

ytq�ts� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �| niym�tk�ymj �ytqj wfshj ��tsj �| nymns�| mnhm�f�xnslqj �
hnwhzqfw�j qj rj sy1�ktw�j } fruqj �f�hnwhzqfw�hwtxx�xj hynts1�qnj x3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns��ymj �
nsuzy�ktwrfy�fsi�fs�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

Ymj �YT Q4H W ST ZY�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZY�xyfyj rj sy3�

Note: Circular runout is applied to circular features. The tolerance is applied independently at any circular
cross section as the part is rotated 360 degrees. When applied to features with an axis, circular runout
controls the cumulative variations of the circularity and coaxiality. When applied to a plane feature ,
which is perpendicular to the datum axis, circular runout controls wobble.
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6.195 TOL/CYLCTY

g� �� ����[ Xuj hnknj x�f�h~ qnsiwnhny~ �ytqj wfshj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�f�ytqj wfshj �tk�ktwr3

Nsuzy� K twrfyx?

hfs� gj? uI��� � � J^upmPdzmduzM� ��� ��

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � J^upmPdzmduzM� ��� ��M� � � � R

�� [ uI��� � � J^upmPdzmduzM� ��� ��

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � sh�
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

H^QHY^� xnlsnknj x�h~ qnsiwnhny~ �ytqj wfshj 3

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ytq�ts� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �| niym�tk�ymj �ytqj wfshj ��tsj �gtzsij i�g~ �y| t�
htshj sywnh�h~ qnsij wx�| nymns�| mnhm�fqq�j qj rj syx�tk�ymj �xzwkfhj �tk�ymj �kj fyzwj �qnj 3��Ymnx�nx�f�
xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

Ymj �YT Q4H ^QH Y^�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�
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6.196 TOL/DIAM

g� �� ����[ Xuj hnknj x�f�infrj yj w�ytqj wfshj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�f�inwj hy�ytqj wfshj 3

Nsuzy� K twrfyx?

hfs� gj? uI��� � � .BYTQ4INFR1qtytq1zuytq� {fwd6� {fwd7

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � .BYTQ4INFR1ij{� {fwd61{fwd8� {fwd9

�� [ uI��� � � .BYTQ4INFR1qtytq1zuytq� {fwd6� {fwd7

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

1RFOTW�
1RNSTW�
itjx� sty� j}nxy

{fwd7� hfs� gj?
�� [
�� [

1F[L�
Mnjonby
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

{fwd9� hfs� gj?
�� [
�� [

MnjonbyM� � �� � � M� � � � � �
1F[L�
itjx� sty� j}nxy

F[L� xnlsnknj x�ymfy�ymj �f{j wflj �infrj yj w�nx�yt�gj �zxj i�ktw�ymj �rj fxzwj rj sy�kj fyzwj �xn�j 3��Ymj �
f{j wflj �infrj yj w�nx�yt�gj �htruzyj i�fx�ymj �fwnymrj ynh�f{j wflj �tk�xj {j wfq�-rtwj �ymfs�9.�
infrj ywnhfq�rj fxzwj rj syx�tw�hfqhzqfyntsx3

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

ij{� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �fwnymrj ynh�inkkj wj shj �gj y| j j s�ymj �fhyzfq�{fqzj �fsi�ymj �
strnsfq�{fqzj 3��Ny�nx�utxnyn{j �| mj s�ymj �strnsfq�nx�qj xx�ymfs�ymj �fhyzfq1�fsi�sj lfyn{j �| mj s�ymj �
strnsfq�nx�lwj fyj w�ymfs�ymj �fhyzfq3

INFR� xnlsnknj x�ymfy�ymj �ytqj wfshj �nx�f�infrj yj w�ytqj wfshj 3�

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj 1�ymfy�nx�| mj s�zuytq�C B �ij {�C B �qtytq| nym�st�
htsxnij wfynts�rfij �yt�rj fxzwj rj sy�zshj wyfnsy~ 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

qtytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�qt| j w�ytqj wfshj �{fqzj �fuuqnj i�yt�ymj �infrj y� �O

RFOTW� xnlsnknj x�ymfy�ymj �rfotw�infrj yj w�tk�f�kj fyzwj �nx�yt�gj �ytqj wfshj i3�

rf}ij{� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rtxy�utxnyn{j �ij {nfynts�kwtr�strnsfq�t{j w�fqq�utnsyx�ts�ymj �
rj fxzwj i�kj fyzwj 3

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3

rnsij{� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rtxy�sj lfyn{j �ij {nfynts�kwtr�strnsfq�t{j w�fqq�utnsyx�ts�ymj �
rj fxzwj i�kj fyzwj 3

RNSRF]� xnlsnknj x�ymfy�ymj �j {fqzfynts�ytqj wfshj �| nqq�tzyuzy�ymj �rnsnrzr�fsi�rf} nrzr�ij {nfyntsx�yt�
ymj �kj fyzwj �strnsfq3�

RNSTW� xnlsnknj x�ymfy�ymj �rnstw�infrj yj w�tk�f�kj fyzwj �nx�yt�gj �ytqj wfshj i3�
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TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

zuytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�zuuj w�ytqj wfshj �{fqzj �fuuqnj i�yt�ymj �infr� �� �3�

u� � �YT Q4I NFR �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note 1: Nk�f�infrj yj w�ytqj wfshj �xzhm�fx�: 1�061�N7�nx�ln{j s1�ymj s�zuytq�B �06�fsi�qtytq�B �N73��Z sxnlsj i�qtytq�
fsi�zuytq�{fqzj x�fwj �fxxzrj i�utxnyn{j 3��F�infrj yj w�ytqj wfshj �hfs�gj �fuuqnj i�yt�f�hnwhqj 1�h~ qnsij w1�
j qqnuxj 1�xumj wj �tw�ytwzx3
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6.197 TOL/DISTB

g� �� ����[ Xuj hnknj x�f�inxyfshj �fsi�f�ytqj wfshj �fsi�fxxnlsx�f�qfgj q�yt�ymj �ytqj wfshj 3��Ymnx�nx�f�inwj hy�
���� �� �� � O

Nsuzy� K twrfyx?

hfs� gj? uI��� � � .BYTQ4INXYG1{fwd61{fwd7� {fwd8

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � .BYTQ4INXYG1{fwd91{fwd61{fwd7� {fwd8

�� [ uI��� � � .BYTQ4INXYG1{fwd61{fwd7� {fwd8

\ mj wj ?�

{fwd6� hfs� gj?
�� [

opnjomM� � � � M��� ��M� � � ��
mjnjuM���� � � M� � �� � �

{fwd7� hfs� gj?
�� [
�� [
�� [

]F]NX�
^F]NX�
_F]NX�
UY7UY�

{fwd8� hfs� gj?
�� [
�� [
�� [

1F[L�
1RF]�
1RNS� �
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

F[L� xnlsnknj x�f{j wflj �tw�rj fs�inxyfshj �gj y| j j s�y| t�kj fyzwj x3�

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

inxy� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �strnsfq�inxyfshj �ns�ymj �nsuzy�ktwrfy�fsi�ymj �fhyzfq�
inxyfshj �ns�ymj �tzyuzy�ktwrfy3

INXYG� xnlsnknj x�ymj �{fqzj �fsi�ytqj wfshj �fwj �fuuqnj i�yt�ymj �inxyfshj �gj y| j j s�y| t�kj fyzwj x3�

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj 1�ymfy�nx�| mj s�{fwd6�nx�S T R NS Q?�zuytq�C B �-i�� �� � �� � � ·
� �� ���� ��� �.�C B �qtytq1�tw�| mj s�{fwd6�nx�QNR NY?�zuqnry�C B �inxy� � �� � ��C B �qtqnry| nym�st�htsxnij wfynts�
rfij �yt�rj fxzwj rj sy�zshj wyfnsy~ 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

QNRNY� xnlsnknj x�qnrny�inrj sxntsnsl3

qtqnry� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �qt| j w�qnrny�inrj sxnts�ns�ymj �strnsfq�'Y-qsfrj .'�ktwrfy�fsi�
ymj �fhyzfq�rnsnrzr�inxyfshj �ns�ymj �fhyzfq�'YFI��� � � JC� ktwrfy3

qtytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�qt| j w�ytqj wfshj 1�tw�ns�ymj �hfxj �| mj wj �{fwd8�itj x�
sty�j } nxy�fsi�ymj �y| t�kj fyzwj x�it�sty�wj xtq{j �yt�utnsyx�ymj s�qtytq�nx�ymj �xnlsj i�qt| j w�ytqj wfshj �
ns�ymj �strnsfq�'Y-qsfrj .'�ktwrfy�fsi�nx�ymj �rtxy�sj lfyn{j �ij {nfynts�kwtr�strnsfq�ns�ymj �
fhyzfq�'YFI��� � � .'�ktwrfy3

RF]� xnlsnknj x�rf} nrzr�inxyfshj �gj y| j j s�y| t�kj fyzwj x3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

RNS� xnlsnknj x�rnsnrzr�inxyfshj �gj y| j j s�y| t�kj fyzwj x3
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STRNSQ� xnlsnknj x�uqzx�fsi�rnszx�ytqj wfshnsl3

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

UY7UY� xnlsnknj x�ymfy�ymj �inxyfshj �gj y| j j s�nx�utnsy�yt�utnsy1�tw�kj fyzwj �yt�kj fyzwj 3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ZSHJWY� � nlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

zuqnry� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �zuuj w�qnrny�inrj sxnts�ns�ymj �strnsfq�'Y-qsfrj .'�ktwrfy�fsi�
ymj �fhyzfq�rf} nrzr�inxyfshj �ns�ymj �fhyzfq�'YFI��� � � .'�ktwrfy3

zuytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�zuuj w�ytqj wfshj 1�tw�ns�ymj �hfxj �| mj wj �{fwd8�itj x�
sty�j } nxy�fsi�ymj �y| t�kj fyzwj x�it�sty�wj xtq{j �yt�utnsyx�ymj �zuytq�nx�ymj �xnlsj i��zuuj w�ytqj wfshj �
ns�ymj �strnsfq�'YI��� � � .'�ktwrfy�fsi�nx�ymj �rtxy�utxnyn{j �ij {nfynts�kwtr�strnsfq�ns�ymj �fhyzfq�
CubI��� � � .'�ktwrfy3

]F]NX� xnlsnknj x�ymfy�ymj �inxyfshj �gj y| j j s�nx�fqtsl�ymj �]�f} nx3�

^F]NX� xnlsnknj x�ymfy�ymj �inxyfshj �gj y| j j s�nx�fqtsl�ymj �^�f} nx3�

_F]NX� xnlsnknj x�ymfy�ymj �inxyfshj �gj y| j j s�nx�fqtsl�ymj �_�f} nx3�

Ns�ymj �hfxj �| mj wj �{fwd8�j } nxyx�tw�ymj �y| t�kj fyzwj x�it�wj xtq{j �yt�utnsyx1�ymj s�qtqnry�fsi�zuqnry�| nqq�mf{j �ymj �xfrj �
{fqzj �ns�ymj �fhyzfq�'YFI��� � � .'�ktwrfy3

\ mj s�ytqj wfshnsl�ymj �inxyfshj �gj y| j j s�y| t�kj fyzwj x�ymfy�wj xtq{j �yt�utnsyx1�{fwd8�nx�sty�wj vznwj i3�

Ymj �YT Q4I NXYG�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note 1: Nk�f�inxyfshj �fsi�ytqj wfshj �xzhm�fx�: �061N7�fwj �ln{j s1�ymj s�zuytq�B �06�fsi�qtytq�B �N73��
Zsxnlsj i�qtytq�fsi�zuytq�{fqzj x�fwj �fxxzrj i�utxnyn{j 3�

Note 2: K tw�QNR NY�ktwrfy�ts�tzyuzy1�qtqnry�nx�j vzfq�yt�zuqnry3
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6.198 TOL/DISTWRT

g� �� ����[ Xuj hnknj x�f�inxyfshj �fsi�f�ytqj wfshj �| nym�wj xuj hy�yt�f�uwj {ntzxq~ �ij knsj i�kj fyzwj �tw�ifyzr�
fsi�fxxnlsx�f�qfgj q�yt�ymj r3� Ymnx�nx�f�inwj hy�ytqj wfshj 3�

Nsuzy� K twrfyx?

hfs� gj? uI��� � � .BYTQ4INXY\WY1{fwd61{fwd71{fwd8� {fwd9

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � .BYTQ4INXY\WY1{fwd: 1{fwd61{fwd71{fwd8� {fwd9

�� [ uI��� � � .BYTQ4INXY\WY1{fwd61{fwd71{fwd8� {fwd9

\ mj wj ?�

{fwd6� hfs� gj?
�� [

opnjomM� � � � M��� ��M� � � ��
mjnjuM���� � � M� � �� � �

{fwd7� hfs� gj?
�� [
�� [

IFY-}.�
K-qsfrj6.�
KF-qsfrj7.�

{fwd8� hfs� gj?
�� [
�� [
�� [

]F]NX�
^F]NX�
_F]NX�
UY7UY�

{fwd9� hfs� gj?
�� [
�� [
�� [

1F[L�
1RF]�
1RNS� �
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

F[L� xnlsnknj x�f{j wflj �tw�rj fs�inxyfshj �gj y| j j s�y| t�kj fyzwj x3�

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3

IFY-}.� nx�ymj �ifyzr�yt�gj �zxj i�fx�f�wj kj wj shj �ns�| mnhm�ymj �inxyfshj �| nym�wj xuj hy�yt�| nqq�gj �
� � �� � �� �� � 3�

inxy� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �strnsfq�inxyfshj �ns�ymj �nsuzy�ktwrfy�fsi�ymj �fhyzfq�
inxyfshj �ns�ymj �tzyuzy�ktwrfy3

ejtuxsu xnlsnknj x�ymj �{fqzj �fsi�ytqj wfshj �fwj �fuuqnj i�yt�ymj �inxyfshj �gj y| j j s�f�kj fyzwj �| nym�wj xuj hy�
yt�f�kj fyzwj 3

K-qsfrj6.� nx�ymj �qfgj q�tk�f�kj fyzwj �strnsfq�yt�gj �zxj i�fx�f�wj kj wj shj �ns�| mnhm�ymj �inxyfshj � | nym�wj xuj hy�
yt�| nqq�gj �hfqhzqfyj i3

KF-qsfrj7.� nx�ymj �qfgj q�tk�f�kj fyzwj �fhyzfq�yt�gj �zxj i�fx�f�wj kj wj shj �ns�| mnhm�ymj �inxyfshj �| nym�wj xuj hy�yt�
| nqq�gj �hfqhzqfyj i3

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj 1�ymfy�nx�| mj s�{fwd6�nx�S T R NS Q?�zuytq�C B �-inxy� � �� � � ·
� �� ���� ��� �.�C B �qtytq1�tw�| mj s�{fwd6�nx�mjnju[�zuqnry�C B �inxy� � �� � ��C B �qtqnry| nym�st�htsxnij wfynts�
rfij �yt�rj fxzwj rj sy�zshj wyfnsy~ 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

QNRNY� xnlsnknj x�qnrny�inrj sxntsnsl3
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qtqnry� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �qt| j w�qnrny�inrj sxnts�ns�ymj �strnsfq�'YI��� � � .'�ktwrfy�fsi�
ymj �fhyzfq�rnsnrzr�inxyfshj �ns�ymj �fhyzfq�'YFI��� � � JC� ktwrfy3

qtytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�qt| j w�ytqj wfshj 1�tw�ns�ymj �hfxj �| mj wj �{fwd8�itj x�
sty�j } nxy�fsi�ymj �y| t�kj fyzwj x�it�sty�wj xtq{j �yt�utnsyx�ymj s�qtytq�nx�ymj �xnlsj i�qt| j w�ytqj wfshj �
ns�ymj �strnsfq�'Y-qsfrj .'�ktwrfy�fsi�nx�ymj �rtxy�sj lfyn{j �ij {nfynts�kwtr�strnsfq�ns�ymj �
fhyzfq�'YFI��� � � .'�ktwrfy3

RF]� xnlsnknj x�rf} nrzr�inxyfshj �gj y| j j s�y| t�kj fyzwj x3

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3

RNS� xnlsnknj x�rnsnrzr�inxyfshj �gj y| j j s�y| t�kj fyzwj x3

STRNSQ� xnlsnknj x�uqzx�fsi�rnszx�ytqj wfshnsl3

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

UY7UY� xnlsnknj x�ymfy�ymj �inxyfshj �gj y| j j s�nx�utnsy�yt�utnsy1�tw�kj fyzwj �yt�kj fyzwj 3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

zuqnry� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �zuuj w�qnrny�inrj sxnts�ns�ymj �strnsfq�'Y-qsfrj .'�ktwrfy�fsi�
ymj �fhyzfq�rf} nrzr�inxyfshj �ns�ymj �fhyzfq�'YFI��� � � .'�ktwrfy3

zuytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�zuuj w�ytqj wfshj 1�tw�ns�ymj �hfxj �| mj wj �{fwd8�itj x�
sty�j } nxy�fsi�ymj �y| t�kj fyzwj x�it�sty�wj xtq{j �yt�utnsyx�ymj �zuytq�nx�ymj �xnlsj i��zuuj w�ytqj wfshj �
ns�ymj �strnsfq�'Y-qsfrj .'�ktwrfy�fsi�nx�ymj �rtxy�utxnyn{j �ij {nfynts�kwtr�strnsfq�ns�ymj �fhyzfq�
CubI��� � � .'�ktwrfy3

]F]NX� xnlsnknj x�ymfy�ymj �inxyfshj �gj y| j j s�nx�fqtsl�ymj �]�f} nx3�

^F]NX� xnlsnknj x�ymfy�ymj �inxyfshj �gj y| j j s�nx�fqtsl�ymj �^�f} nx3�

_F]NX� xnlsnknj x�ymfy�ymj �inxyfshj �gj y| j j s�nx�fqtsl�ymj �_�f} nx3�

Zsqnpj �YT Q4I NXYG1�ymj �zxj �tk�ymj �YT Q4I NXY\ W Y�xyfyj rj sy�nx�fuuqnj i�yt�f�xnslqj �kj fyzwj 3

Ns�ymj �hfxj �| mj wj �{fwd9�j } nxyx�tw�ymj �wj kj wj shj �kj fyzwj �tw�ifyzr�fsi�ymj �kj fyzwj �gj nsl�ytqj wfshj i�gtym�wj xtq{j �yt�
utnsyx1�ymj s�qtqnry�fsi�zuqnry�| nqq�mf{j �ymj �xfrj �{fqzj �ns�ymj �fhyzfq�'YF-qsfrj .'�ktwrfy3

\ mj s�ytqj wfshnsl�ymj �inxyfshj �gj y| j j s�f�wj kj wj shj �kj fyzwj �tw�ifyzr�fsi�ymj �kj fyzwj �ymfy�gtym�wj xtq{j �yt�utnsyx1�
{fwd9�nx�sty�wj vznwj i3

Ymj �YT Q4I NXY\ W Y�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZY�xyfyj rj sy3�

Note 1: Nk�f�inxyfshj �fsi�ytqj wfshj �xzhm�fx�: �061N7�fwj �ln{j s1�ymj s�zuytq�B �06�fsi�qtytq�B �N73��
Zsxnlsj i�qtytq�fsi�zuytq�{fqzj x�fwj �fxxzrj i�utxnyn{j 3�

Note 2: K tw�QNR NY�ktwrfy�ts�tzyuzy1�qtqnry�nx�j vzfq�yt�zuqnry3�
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6.199 TOL/FLAT

g� �� ����[ Xuj hnknj x�f�kqfysj xx�ytqj wfshj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�f�ytqj wfshj �tk�ktwr3

Nsuzy� K twrfyx?

hfs� gj? uI��� � � J^upmPgmbuM� � � � R

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � .BYTQ4KQFY1ytq�ts1{fwd7� {fwd8

�� [ uI��� � � J^upmPgmbuM� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

ytq�ts�
� ��� ��M� ��� ��RM� �� � RM� �� � S
� ��� ��RM� �� � RM� �� � S

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

{fwd8� hfs� gj?
�� [

M� ��� ��RM� � � � S
itjx� sty� j}nxy

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

KQFY� xnlsnknj x�kqfysj xx�ytqj wfshj 3

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj � | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ytq�ts� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �| niym�tk�ymj �ytqj wfshj ��tsj �ij knsj i�g~ �y| t�ufwfqqj q�
uqfsj x�| nymns�| mnhm�ymj �xzwkfhj �tk�ymj �kj fyzwj �qnj x3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�
ktwrfy�fsi�j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

� ��� ��R nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �ytqj wfshj ��tsj �{fqzj �fuuqnj i�g~ �f�uj w�fwj f�gfxnx3� �
Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �
tzyuzy�ktwrfy3

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3
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� �� � RM� �� � S fwj �utxnyn{j �wj fq�szrgj wx�wj uwj xj synsl�ymj �inrj sxntsx�tk�ymj �fwj f�t{j w�| mnhm�ymj �uj w�zsny�
ytqj wfshj ��tsj �nx�yt�gj �fuuqnj i3

Ymj �YT Q4K QFY�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�
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6.200 TOL/GTOL

g� �� ����[ t� � � ���� � �ymj �ufwfrj yj wx�fxxthnfyj i�| nym�xtky�kzshyntsfq�lfzlnsl1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? uI��� � � J^upmPhupmM� � � � RM{fwd71rf}nyw1rnsxmk1rnswty� {fwd8

T zyuzy�K twrfyx?

hfs� gj? YF-qsfrj.BYTQ4LYTQ1rf}nyw�{fwd91YWRFY]1f61f71f81g61g71g81h61h7� )�
1h81i61i71i8� {fwd:

�� [ uI��� � � J^upmPhupmM� � � � RM{fwd71rf}nyw1rnsxmk1rnswty� {fwd8

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

]INW�
^INW�
_INW�
]^INW�
^_INW�
_]INW�
]^_INW�
opusbo

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

]F]NX�
^F]NX�
_F]NX�
]^F]NX�
^_F]NX�
_]F]NX�
]^_F]N�
opspu

{fwd8� hfs� gj?
�� [
�� [

Mqfsdou
Mjougqu
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � sh�
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

{fwd: � hfs� gj?
�� [

�� [

1uhjsy�
Mjougqu
� � � � � KFI��� � � RJ|�R~^gfbuP� � � � WMquebubMdbsuM� RM� RM� R
� � � � � KFI��� � � SJ|�S~^gfbuP� � � � WMquebubMdbsuM� SM� SM� S
� � � � � KFI��� � � TJ|�T~^gfbuP� � � � WMquebubMdbsuM� TM� TM� T
� � � � � 333

� � � JSIFY
itjx� sty� j}nxy

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 425

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



{fwd;� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

FWH�
HNWHQJ�
HTSJ�
dposbetfhnou
dzmsbetfhnou
H^QSIW�
JQQNUX�
fmpohdzm
LHZW[J�
LXZWK�
QNSJ�
UFWUQS�
UFYJWS�
UQFSJ�
UTNSY�
WHYSLQ�
sfwtvsg
XUMJWJ�
tqisbetfhnou
X^RUQS�
upssbetfhnou
YTWZX�

� RM� SM� TM
� RM� SM� TM
� RM� SM� TM
� RM� SM� T

xfynxk~ �ymj �ktqqt| nsl�ywfsxktwrfynts�j vzfyntsx?

-f6.} �0�-g6.~ �0�-h6.��0�i6�B �} ,
-f7.} �0�-g7.~ �0�-h7.��0�i7�B �~ ,
-f8.} �0�-g8.~ �0�-h8.��0�i8�B ��,

\ mj wj ?�} ,1�~ ,1�fsi��,�fwj �ymj �httwinsfyj x�ns�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r�-fkyj w�ymj �
ywfsxktwrfynts�mfx�gj j s�fuuqnj i.�tk�fs~ �utnsy1�fsi�} 1�~ 1�fsi���fwj �ymj �httwinsfyj x�ns�ymj �
uwj {ntzx�httwinsfyj �x~ xyj r�tk�ymj �xfrj �utnsy3

FWH� xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�hnwhzq� ��fwh3�

HNWHQJ� xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�hnwhqj 3�

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

HTSJ� xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�htsj 3�

dposbetfhnou xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�htsnhfq�wfinfq�xj lrj sy3�

H^QSIW� xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�h~ qnsij w3�

dzmsbetfhnou xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�h~ qnsiwnhfq�wfinfq�xj lrj sy3�

JQQNUX� xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�fs�j qqnuxj 3

fmpohdzm xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�fs�j qtslfyj i�h~ qnsij w3�

JSIFY� xnlsnknj x�ymj �j si�tk�ymj �nsyj wkj wj shj �utnsy�tzyuzy�ifyf3�

KF-qsfrj6.`s6b� nx�ymj �kj fyzwj �fhyzfq��� � � ��tk�fs�nsyj wkj wj shj �utnsy�-} 61~ 61�6.�ymfy�ktqqt| x�ts�ymj �sj } y�qnsj 3��
-qsfrj 6.�nx�ymj �kj fyzwj �qfgj q�sfrj �fsi�s6�nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �utnsy�
szrgj w�tk�ymj �UYR J FX�| nymns�ymj �R J FX333J S I R J X�gqthp�ymfy�rj fxzwj i�ymj �ifyf�} 61~ 61�6�
-utnsy�nsij } �tk�ymj �kj fyzwj ,x�nsin{nizfq�utnsy�ifyf.3

KF-qsfrj7.`s7b� nx�ymj �kj fyzwj �fhyzfq�qfgj q�tk�fs�nsyj wkj wj shj �utnsy�-} 71~ 71�7.�ymfy�ktqqt| x�ts�ymj �sj } y�qnsj 3��
-qsfrj 7.�nx�ymj �kj fyzwj �qfgj q�sfrj �fsi�s7�nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �utnsy�
szrgj w�tk�ymj �UYR J FX�| nymns�ymj �R J FX333J S I R J X �gqthp�ymfy�rj fxzwj i�ymj �ifyf�} 71~ 71�7�
-utnsy�nsij } �tk�ymj �kj fyzwj ,x�nsin{nizfq�utnsy�ifyf.3�

KF-qsfrj8.`s8b� nx�ymj �kj fyzwj �fhyzfq�qfgj q�tk�fs�nsyj wkj wj shj �utnsy�-} 81~ 81�8.�ymfy�ktqqt| x�ts�ymj �sj } y�qnsj 3��
I��� � � 8.�nx�ymj �kj fyzwj �qfgj q�sfrj �fsi�s8�nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �utnsy�
szrgj w�tk�ymj �UYR J FX�| nymns�ymj �R J FX333J S I R J X�gqthp�ymfy�rj fxzwj i�ymj �ifyf�} 81~ 81�8�
-utnsy�nsij } �tk�ymj �kj fyzwj ,x�nsin{nizfq�utnsy�ifyf.3�
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LHZW[J� xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�lj sj wnh�hzw{j 3�

LXZWK� xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�lj sj wnh�xzwkfhj 3�

LYTQ� xnlsnknj x�xtky�kzshyntsfq�lfzlj � ytqj wfshj -ufwfrj yj wx.3�

NSYKUY� xnlsnknj x�ymj �ij xnwj i�tzyuzy�kwtr�ymj �ytqj wfshj �xyfyj rj sy�nx�yt�nshqzij �ymj �utnsyx�tk�
nsyj wkj wj shj �-nk�fs~ .�fqtsl�| nym�nij synknj wx�tk�| mnhm�kj fyzwj �fsi�| mnhm�utnsy�| nymns�ymj �kj fyzwj 3�

NSYTQ� xnlsnknj x�ufwy�nx�| nymns�ytqj wfshj �-| nymtzy�nsyj wkj wj shj .�| nym�st�htsxnij wfynts�rfij �yt�
rj fxzwj rj sy�zshj wyfnsy~ 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

QNSJ� xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�qnsj 3�

rf}nyw� nx�f�utxnyn{j �nsyj lj w�szrgj w�ymfy�wj uwj xj syx1�ts�nsuzy1�ymj �rf} nrzr�szrgj w�tk�nyj wfyntsx�yt�
gj �uj wktwrj i�g~ �ymj �I R J �xtky�lfzlj �fqltwnymrx�fsi1�ts�tzyuzy1�wj uwj xj syx�ymj �szrgj w�tk�
�yj wfyntsx�ymfy�| j wj �fhyzfqq~ �uj wktwrj i3

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

rnswty� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rnsnrzr�frtzsy�tk�wtyfynts1�tk�ymj �ufwy�ifyf�uj w�nyj wfynts�ns�
ymj �xtky�lfzlj �xtky| fwj �fqltwnymr�ts�ymj �I R J 3

rnsxmk� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rnsnrzr�frtzsy�tk�ywfsxqfynts1�tk�ymj �ufwy�ifyf�uj w�
nyj wfynts�ns�ymj �xtky�lfzlj �xtky| fwj �fqltwnymr�ts�ymj �I R J 3�

STWTY� � �lsnknj x�ymfy�ymj �xtky�lfzlj �hfssty�wtyfyj �ymj �ufwy�ifyf3

STYWFS� � �� ��knj x�ymfy�ymj �xtky�lfzlj �hfssty�ywfsxqfyj �ymj �ufwy�ifyf3

TZYTQ� xnlsnknj x�ufwy�nx�tzy�tk�ytqj wfshj �-nsyj wkj wj shj .�| nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

UFWUQS� xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�kj fyzwj �tk�qnsj fw�xn�j �-xqty1�gqthp.3�

UFYJWS� xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�ufyyj ws3�

uhjsy� nx�f�utxnyn{j �nsyj lj w�szrgj w�wj uwj xj synsl�ymj �uj whj syflj �tk�utnsyx�ymfy�fwj �ktzsi�yt�gj �sts2
nsyj wkj wj shj �utnsyx�| nymns�ymj �xtky�lfzlj 3��uhj sy�nx�f�uj whj syflj �szrgj w�-ktw�j } fruqj �=5�
| tzqi�xnlsnk~ �=5*.3��uhj sy�nx�uwj xj sy�ns�ymj �tzyuzy�tsq~ �| mj s�ymj �UJ W H S Y�tuynts�nx�zxj i�ts�
ymj �nsuzy�ktwrfy3

UJWHSY� xnlsnknj x�ymj �ij xnwj i�tzyuzy�kwtr�ymj �ytqj wfshj �xyfyj rj sy�nx�yt�wj yzws�ymj �uj whj syflj �tk�ltti�
utnsyx�ktzsi�izwnsl�ymj �xtky�lfzlj �fqltwnymr�fuuqnhfynts�g~ �ymj �I R J 3

UQFSJ� xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�uqfsj 3�

UTNSY� xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�utnsy�kj fyzwj 3�

UYIFYF� xnlsnknj x�ymfy�utnsy�ifyf�ktqqt| x3

WHYSLQ� xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�wj hyfslqj 3

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

sfwtvsg xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�xzwkfhj N��N�� � ��� ����O

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

XUMJWJ� xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�xumj wj 3�
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tqisbetfhnou xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�xumj wnhfq�wfinfq�xj lrj sy3�

X^RUQS� xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�kj fyzwj �tk�qnsj fw�xn�j �-xqty1�gqthp.3�

upssbetfhnou xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�ytwtnifq�wfinfq�xj lrj sy3�

YTWZX� xnlsnknj x�ymfy�fs�nsyj wkj wj shj �utnsy�thhzwwj i�| nym�f�ytwzx3�

YWRFY]� xnlsnknj x�ymfy�ymj �ywfsxktwrfynts�rfywn} �ifyf�ktqqt| x3�

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

� RM� RM� R nx�ymj �} 1�~ 1�fsi���httwinsfyj �ifyf�tk�ymj �nsyj wkj wj shj �utnsy3�

� SM� SM� S nx�ymj �} 1�~ 1�fsi���httwinsfyj �ifyf�tk�ymj �nsyj wkj wj shj �utnsy3�

� TM� TM� T nx�ymj �} 1�~ 1�fsi���httwinsfyj �ifyf�tk�ymj �nsyj wkj wj shj � utnsy3

]F]NX� xnlsnknj x�ymfy�ymj �xtky�lfzlj �hfs�wtyfyj �fgtzy�ymj �]�f} nx3�

]INW� xnlsnknj x�ymfy�ymj �xtky�lfzlj �hfs�ywfsxqfyj �ns�ymj �]�inwj hynts3�

]^F]NX� xnlsnknj x�ymfy�ymj �xtky�lfzlj �hfs�wtyfyj �fgtzy�gtym�ymj �]�fsi�^�f} j x3�

]^INW� xnlsnknj x�ymfy�ymj �xtky�lfzlj �hfs�ywfsxqfyj �ns�gtym�ymj �]�fsi�^�inwj hynts3�

]^_F]N� xnlsnknj x�ymfy�ymj �xtky�lfzlj �hfs�wtyfyj �fgtzy�fqq�ymj �f} j x3�

]^_INW� xnlsnknj x�ymfy�ymj �xtky�lfzlj �hfs�ywfsxqfyj �ns�fqq�inwj hyntsx3�

^F]NX� xnlsnknj x�ymfy�ymj �xtky�lfzlj �hfs�wtyfyj �fgtzy�ymj �^�f} nx3

^INW� xnlsnknj x�ymfy�ymj �xtky�lfzlj �hfs�ywfsxqfyj �ns�ymj �^�inwj hynts3�

^_F]NX� xnlsnknj x�ymfy�ymj �xtky�lfzlj �hfs�wtyfyj �fgtzy�gtym�ymj �^�fsi�_�f} j x3�

^_INW� xnlsnknj x�ymfy�ymj �xtky�lfzlj �hfs�ywfsxqfyj �ns�gtym�ymj �^�fsi�_�inwj hynts3�

_F]NX� � �� ����� � �ymfy�ymj �xtky�lfzlj �hfs�wtyfyj �fgtzy�ymj �_�f} nx3

_INW� xnlsnknj x�ymfy�ymj �xtky�lfzlj �hfs�ywfsxqfyj �ns�ymj �_�inwj hynts3�

_]F]NX� xnlsnknj x�ymfy�ymj �xtky�lfzlj �hfs�wtyfyj �fgtzy�gtym�ymj �_�fsi�]�f} j x3�

_]INW� xnlsnknj x�ymfy�ymj �xtky�lfzlj �hfs�ywfsxqfyj �ns�gtym�ymj �_�fsi�]�inwj hynts3

Ymj �YT Q4L YT Q�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note 1: Soft functional gauge applications require that a soft gauge be designed in advance of the
programming process much like hard functional gauges are designed and fabricated. During the soft
gauge design, plating tolerances must be built into the dimensions used.

Note 2: During part measurements, datums should be established according to the part drawing and both the
part and the soft gauge definitions should be made from a common coordinate system.

Note 3: The degrees of freedom specified by var_1 and var_2 are dictated by the part drawing datums,
dimensions and tolerances, and should be consistent with hard functional gauging practices.

Note 4: Other DMIS statements concerned with soft functional gauging are CONST/SGAGE,SE (lname),
CONST/SPART,ST(lname), PTBUFF/ON, and OUTPUT/SE(lname),ST(lname),TA(lname).
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6.201 TOL/PARLEL

g� �� ����[ Xuj hnknj x�f�ufwfqqj qnxr�ytqj wfshj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�fs�twnj syfynts�ytqj wfshj 3

Nsuzy� K twrfyx?

hfs� gj? uI��� � � .BYTQ4UFWQJQ1ytq�ts� {fwd6� {fwd7� {fwd8� {fwd9� {fwd: �

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � J^upmPqbsmfmM� ��� ��M� � � � W� {fwd61qnr� {fwd7� {fwd8� {fwd9� {fwd: �

�� [ uI��� � � .BYTQ4UFWQJQ1ytq�ts� {fwd6� {fwd7� {fwd8� {fwd9� {fwd: �

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

1RRH� {fwd<
1QRH� {fwd<�
1WKX�
itjx� sty� j}nxy

{fwd7� hfs� gj?
�� [
�� [

1IFY-}.� {fwd6
1K-qsfrj6.�
MgbI��� � � 7.� {fwd6

{fwd8� hfs� gj?
�� [
�� [
�� [

1IFY-}.� {fwd6
1K-qsfrj6.�
MgbI��� � � 7.� {fwd6
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [
�� [

Mubohqm
Mqbsqmo
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [
�� [
�� [
�� [

1]F]NX�
1^F]NX�
1_F]NX�
MwfdM� M� M�
itjx� sty� j}nxy

{fwd;� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

� � � � X� hfs� gj?
�� [

MnbyM� � � � ��
itjx� sty� j}nxy

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

IFY-}.� nx�ymj �ifyzr�yt�gj �zxj i�fx�f�wj kj wj shj 3

K-qsfrj6.� nx�ymj �qfgj q�tk�f�kj fyzwj �strnsfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

KF-qsfrj7.� nx�ymj �qfgj q�tk�f�kj fyzwj �fhyzfq�yt�gj �zxj i�fx�f�wj kj wj shj 3�

n1o1p� nx�ymj �inwj hynts�{j hytw�fqtsl�| mnhm�ymj �{nj | �ij uj sij sy�ufwfqqj q�uqfsj �ytqj wfshj ��tsj �| niym�nx�
yt�gj �fuuqnj i3

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj � | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3

qnr� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xzr�tk�ymj �ytqj wfshj ��tsj �uqzx�fs~ �lfns�kwtr�R R H �tw�
QR H 3�
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QRH� xnlsnknj x�ymfy�f�qj fxy�rfyj wnfq�htsinynts�nx�fuuqnj i3�

RF]� xnlsnknj x�ymfy�f�rf} nrzr�fqqt| j i�gtszx�ytqj wfshj �nx�yt�gj �zxj i3�

rf}ytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rf} nrzr�fqqt| j i�gtszx�ytqj wfshj �{fqzj �yt�gj �zxj i3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

RRH� xnlsnknj x�ymfy�f�rf} nrzr�rfyj wnfq�htsinynts�nx�fuuqnj i3�

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

UFWQJQ� xnlsnknj x�ufwfqqj qnxr�ytqj wfshj 3

UFWUQS� xnlsnknj x�f�ytqj wfshj ��tsj �ij knsj i�g~ �y| t�ufwfqqj q�uqfsj x�fuuqnj i�yt�f} nfq�kj fyzwj x�xzhm�fx�
� � ���� � �� O

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

WKX� xnlsnknj x�ymfy�f�wj lfwiqj xx�tk�kj fyzwj �xn�j �htsinynts�nx�fuuqnj i3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
� uj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

YFSLUQ� xnlsnknj x�ymfy�f�yfslj sy�uqfsj �nx�j xyfgqnxmj i�g~ �htsyfhynsl�ymj �mnlm�utnsyx�tk�f�xzwkfhj 3

ytq�ts� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �| niym�tk�ymj �ytqj wfshj ��tsj �ij knsj i�g~ �y| t�ufwfqqj q�
qnsj x�| nymns�| mnhm�fqq�utnsyx�tk�ymj �kj fyzwj �qnj 1�tw�ymj �inxyfshj �gj y| j j s�ufwfqqj q�uqfsj x�| nymns�
| mnhm�ymj �hj syj w�uqfsj �tk�ymj �kj fyzwj �qnj x1�tw�ymj �infrj yj w�tk�f�h~ qnsiwnhfq�ytqj wfshj ��tsj �
| nymns�| mnhm�ymj �f} nx�tk�ymj �kj fyzwj �qnj x3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�
j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

[JH� xnlsnknj x�ymfy�ymj �{nj | �ij uj sij sy�ufwfqqj q�uqfsj �ytqj wfshj ��tsj �| niym�nx�yt�gj �fuuqnj i�fqtsl�
ymj �{j hytw�xuj hnknj i�| nym�n1o1p3

]F]NX� xnlsnknj x�ymfy�ymj �{nj | �ij uj sij sy�ufwfqqj q�uqfsj �ytqj wfshj ��tsj �| niym�nx�yt�gj �fuuqnj i�fqtsl�
ymj �]�f} nx3

^F]NX� xnlsnknj x�ymfy�ymj �{nj | �ij uj sij sy�ufwfqqj q�uqfsj �ytqj wfshj ��tsj �| niym�nx�yt�gj �fuuqnj i�fqtsl�
ymj �^�f} nx3

_F]NX� xnlsnknj x�ymfy�ymj �{nj | �ij uj sij sy�ufwfqqj q�uqfsj �ytqj wfshj ��tsj �| niym�nx�yt�gj �fuuqnj i�fqtsl�
ymj �_�f} nx3�

\ mj s�{fwd: �itj x�sty�j } nxy�fsi�ymj �ytqj wfshj �nx�gj nsl�fuuqnj i�yt�f�qnsj Nwj izhngqj �kj fyzwj 1�ymj �ytqj wfshj ��tsj �nx�
� � ���� ��� � �O

Ymj �YT Q4UFWQJ Q�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note: Projected tolerance zones per ASME Y14.5M-1994 can be supported by bounding the tolerance using
the DMIS BOUND statement. Refer to clauses 5.3.2.7.2 and 5.3.2.7.6.
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6.202 TOL/PERP

g� �� ����[ Xuj hnknj x�f�uj wuj sinhzqfwny~ �ytqj wfshj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�fs�twnj syfynts�
���� �� �� � O

Nsuzy� K twrfyx?

hfs� gj? uI��� � � .BYTQ4UJWU1ytq�ts� {fwd6� {fwd7� {fwd8� {fwd9� {fwd: �

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � J^upm4UJWU1ytq�ts1{fwd;� {fwd61qnr� {fwd7� {fwd8� {fwd9� {fwd: �

�� [ uI��� � � .BYTQ4UJWU1ytq�ts� {fwd6� {fwd7� {fwd8� {fwd9� {fwd: �

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

1RRH� {fwd<
1QRH� {fwd<�
1WKX�
itjx� sty� j}nxy

{fwd7� hfs� gj?
�� [
�� [

1IFY-}.� {fwd6
1K-qsfrj6.�
MgbI��� � � 7.� {fwd6

{fwd8� hfs� gj?
�� [
�� [
�� [

1IFY-}.� {fwd6
1K-qsfrj6.�
MgbI��� � � 7.� {fwd6
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [
�� [

Mubohqm
Mqbsqmo
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [
�� [
�� [
�� [

1]F]NX�
1^F]NX�
1_F]NX�
MwfdM� M� M�
itjx� sty� j}nxy

{fwd;� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

� � � � X� hfs� gj?
�� [

1RF]1rf}ytq�
itjx� sty� j}nxy

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

IFY-}.� nx�ymj �ifyzr�yt�gj �zxj i�fx�f�wj kj wj shj 3

K-qsfrj6.� nx�ymj �qfgj q�tk�f�kj fyzwj �strnsfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

KF-qsfrj7.� nx�ymj �qfgj q�tk�f�kj fyzwj �fhyzfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

n1o1p� nx�ymj �inwj hynts�{j hytw�fqtsl�| mnhm�ymj �{nj | �ij uj sij sy�ufwfqqj q�uqfsj �ytqj wfshj ��tsj �| niym�nx�
yt�gj �fuuqnj i3

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj � | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 431



qnr� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xzr�tk�ymj �ytqj wfshj ��tsj �uqzx�fs~ �lfns�kwtr�R R H �tw�
QR H 3�

QRH� xnlsnknj x�ymfy�f�qj fxy�rfyj wnfq�htsinynts�nx�fuuqnj i3�

RF]� xnlsnknj x�ymfy�f�rf} nrzr�fqqt| j i�gtszx�ytqj wfshj �nx�yt�gj �zxj i3�

rf}ytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rf} nrzr�fqqt| j i�gtszx�ytqj wfshj �{fqzj �yt�gj �zxj i3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

RRH� xnlsnknj x�ymfy�f�rf} nrzr�rfyj wnfq�htsinynts�nx�fuuqnj i3�

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

UFWUQS� xnlsnknj x�f�ytqj wfshj ��tsj �ij knsj i�g~ �y| t�ufwfqqj q�uqfsj x�fuuqnj i�yt�f} nfq�kj fyzwj x�xzhm�fx�
� � ���� � �� O

UJWU� xnlsnknj x�uj wuj sinhzqfwny~ �ytqj wfshj 3

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

WKX� xnlsnknj x�ymfy�f�wj lfwiqj xx�tk�kj fyzwj �xn�j �htsinynts�nx�fuuqnj i3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
� � � � ��nj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

YFSLUQ� xnlsnknj x�ymfy�f�yfslj sy�uqfsj �nx�j xyfgqnxmj i�g~ �htsyfhynsl�ymj �mnlm�utnsyx�tk�f�xzwkfhj 3

ytq�ts� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �| niym�tk�ymj �ytqj wfshj ��tsj �ij knsj i�g~ �y| t�ufwfqqj q�
qnsj x�| nymns�| mnhm�fqq�utnsyx�tk�ymj �kj fyzwj �qnj 1�tw�ymj �inxyfshj �gj y| j j s�ufwfqqj q�uqfsj x�| nymns�
| mnhm�ymj �hj syj w�uqfsj �tk�ymj �kj fyzwj �qnj x1�tw�ymj �infrj yj w�tk�f�h~ qnsiwnhfq�ytqj wfshj ��tsj �
| nymns�| mnhm�ymj �f} nx�tk�ymj �kj fyzwj �qnj x3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�
j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

[JH� xnlsnknj x�ymfy�ymj �{nj | �ij uj sij sy�ufwfqqj q�uqfsj �ytqj wfshj ��tsj �| niym�nx�yt�gj �fuuqnj i�fqtsl�
ymj �{j hytw�xuj hnknj i�| nym�n1o1p3

]F]NX� xnlsnknj x�ymfy�ymj �{nj | �ij uj sij sy�ufwfqqj q�uqfsj �ytqj wfshj ��tsj �| niym�nx�yt�gj �fuuqnj i�fqtsl�
ymj �]�f} nx3

^F]NX� xnlsnknj x�ymfy�ymj �{nj | �ij uj sij sy�ufwfqqj q�uqfsj �ytqj wfshj ��tsj �| niym�nx�yt�gj �fuuqnj i�fqtsl�
ymj �^�f} nx3

_F]NX� xnlsnknj x�ymfy�ymj �{nj | �ij uj sij sy�ufwfqqj q�uqfsj �ytqj wfshj ��tsj �| niym�nx�yt�gj �fuuqnj i�fqtsl�
ymj �_�f} nx3

\ mj s�{fwd: �itj x�sty�j } nxy�fsi�ymj �ytqj wfshj �nx�gj nsl�fuuqnj i�yt�f�qnsj Nwj izhngqj �kj fyzwj 1�ymj �ytqj wfshj ��tsj �nx�
� � ���� ��� � �O

Ymj �YT Q4UJ W U �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note: Projected tolerance zones per ASME Y14.5M-1994 can be supported by bounding the tolerance using
the DMIS BOUND statement. Refer to clauses 5.3.2.7.2 and 5.3.2.7.6.
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6.203 TOL/POS

g� �� ����[ Xuj hnknj x�f�utxnynts�ytqj wfshj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�f�qthfynts�ytqj wfshj 3

Nsuzy� K twrfyx?

hfs� gj? Y-qsfrj.BYTQ4UTX1{fwd61ytq�ts� {fwd7� {fwd8� {fwd8� {fwd8� {fwd9�

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � J^upmPqptM� � � � RM� ��� ��M� fwd: � {fwd;� {fwd8� {fwd8� {fwd8� {fwd9

�� [ Y-qsfrj.BYTQ4UTX1{fwd61ytq�ts� {fwd7� {fwd8� {fwd8� {fwd8� {fwd9�

\ mj wj ?�

{fwd6� hfs� gj?
�� [

7I�
8I�

{fwd7� hfs� gj?
�� [
�� [
�� [

1RRH�
1QRH�
1WKX�
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [
�� [
�� [

1IFY-}.� {fwd7
1K-qsfrj6.�
1KF-qsfrj7.� {fwd7�
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [

1]F]NX�
1^F]NX�
1_F]NX�
Msbejbm
1FSLQJ�
MwfdM� M� M�
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

{fwd;� hfs� gj?
�� [
�� [
�� [

MnndM�� �
MmndM�� �
1WKX�
itjx� sty� j}nxy

7I� xnlsnknj x�f�y| t�inrj sxntsfq�ytqj wfshj ��tsj 1�ktw�j } fruqj �f�hnwhzqfw��tsj �tw�f��tsj �ij xhwngj i�
g~ �y| t�ufwfqqj q�qnsj x3

8I� xnlsnknj x�f�ymwj j �inrj sxntsfq�ytqj wfshj ��tsj 1�ktw�j } fruqj �f�h~ qnsiwnhfq��tsj 1�f�xumj wnhfq�
�tsj 1�tw�f��tsj �ij xhwngj i�g~ �y| t�ufwfqqj q�uqfsj x3

FSLQJ� xnlsnknj x�ymfy�ymj �utqfw�httwinsfyj �rj ymti�nx�zxj i�yt�ytqj wfshj �ymj �fslzqfw�utxnynts3�

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

IFY-}.� nx�ymj �ifyzr�yt�gj �zxj i�fx�f�wj kj wj shj 3

K-qsfrj6.� nx�ymj �qfgj q�tk�f�kj fyzwj �strnsfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

KF-qsfrj7.� nx�ymj �qfgj q�tk�f�kj fyzwj �fhyzfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

n1o1p� nx�ymj �inwj hynts�{j hytw�fqtsl�| mnhm�yt�fuuq~ �ymj �ytqj wfshj 3�
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NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj � | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

qnr� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xzr�tk�ymj �ytqj wfshj ��tsj �uqzx�fs~ �lfns�kwtr�R R H �tw�
QR H 3�

QRH� xnlsnknj x�ymfy�f�qj fxy�rfyj wnfq�htsinynts�nx�fuuqnj i3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

RRH� xnlsnknj x�ymfy�f�rf} nrzr�rfyj wnfq�htsinynts�nx�fuuqnj i3

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

UTX� xnlsnknj x�f�utxnynts�ytqj wfshj 3

WFINFQ� xnlsnknj x�ymfy�ymj �utqfw�httwinsfyj �rj ymti�nx�zxj i�yt�ytqj wfshj �ymj �wfinfq�utxnynts3

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

WKX� xnlsnknj x�ymfy�f�wj lfwiqj xx�tk�kj fyzwj �xn�j �htsinynts�nx�fuuqnj i3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ytq�ts� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �xn�j �tk�ymj �-7I .�tw�-8I .�ytqj wfshj ��tsj 3��Ymnx�nx�f�
xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqq�� O

[JH� xnlsnknj x�ymfy�f�inwj hynts�{j hytw�fqtsl�| mnhm�yt�fuuq~ �ymj �ytqj wfshj �ktqqt| x3�

]F]NX� xnlsnknj x�ymfy�ymj �wj hyfslzqfw�httwinsfyj �rj ymti�nx�yt�gj �zxj i�yt�ytqj wfshj �ymj �utxnynts�fqtsl�
ymj �]�f} nx3

^F]NX� xnlsnknj x�ymfy�ymj �wj hyfslzqfw�httwinsfyj �rj ymti�nx�yt�gj �zxj i�yt�ytqj wfshj �ymj �utxnynts�fqtsl�
ymj �^�f} nx3

_F]NX� xnlsnknj x�ymfy�ymj �wj hyfslzqfw�httwinsfyj �rj ymti�nx�yt�gj �zxj i�yt�ytqj wfshj �ymj �utxnynts�fqtsl�
ymj �_�f} nx3

Ymj �YT Q4UT X�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note 1: The material condition modifiers in var_2 signify whether MMC or LMC is applied to the feature of size.
The material condition modifiers when used within var_3 signify to which datum(s), if any, MMC or LMC
is applied.

Note 2: The presence of var_4 signifies that the tolerance is to be evaluated as a bi -directional positional
tolerance per ASME Y14.5M-1994, clause 5.9.

Note 3: Projected tolerance zone per ASME Y14.5M-1994 can be supported by bounding the tolerance using
the DMIS BOUND statement. Refer to clauses 5.3.2.7.2 and 5.3.2.7.6.
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6.204 TOL/PROFL

g� �� ����[ Xuj hnknj x�f�uwtknqj �tk�f�qnsj �-hzw{j .�ytqj wfshj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�f�uwtknqj �
���� �� �� � O

Nsuzy� K twrfyx?

hfs� gj? uI��� � � .BYTQ4UWTKQ1qtytq1zuytq� {fwd6� {fwd6� {fwd6� {fwd7�

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � J^upmPqspgmM��� ��M� � � ��M� � � � T� {fwd6� {fwd6� {fwd6� {fwd7�

�� [ uI��� � � .BYTQ4UWTKQ1qtytq1zuytq� {fwd6� {fwd6� {fwd6� {fwd7�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

1IFY-}.� {fwd9�
1K-qsfrj6.�
MgbI��� � � 7.� {fwd9�
itjx� sty� j}nxy

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [

Myzqmbo
M{yqmbo
Mz{qmbo
MwfdM� M� M�
itjx� sty� j}nxy

� � � � T� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

� � � � U� hfs� gj?
�� [
�� [
�� [

1RRH�
1QRH�
1WKX�
itjx� sty� j}nxy

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3

IFY-}.� nx�ymj �ifyzr�yt�gj �zxj i�fx�f�wj kj wj shj 3

K-qsfrj6.� nx�ymj �qfgj q�tk�f�kj fyzwj �strnsfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

KF-qsfrj7.� nx�ymj �qfgj q�tk�f�kj fyzwj �fhyzfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

NSYTQ� � �� ����� � �ymj �fhyzfq�nx�| nymns�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

QRH� xnlsnknj x�ymfy�f�qj fxy�rfyj wnfq�htsinynts�nx�fuuqnj i3�

qtytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�qt| j w�ytqj wfshj �{fqzj 1�| mnhm�qnj x�yt�ymj �nsxnij �tk�ymj �
ufwy�-f| f~ �kwtr�ymj �stwrfq�tk�ymj �kj fyzwj .3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�
j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3

RRH� xnlsnknj x�ymfy�f�rf} nrzr�rfyj wnfq�htsinynts�nx�fuuqnj i3�

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

UWTKQ� xnlsnknj x�ymfy�ymj �ytqj wfshj �nx�f�qnsj �uwtknqj �ytqj wfshj 3�
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sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

WKX� xnlsnknj x�ymfy�f�wj lfwiqj xx�tk�kj fyzwj �xn�j �htsinynts�nx�fuuqnj i3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

zuytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�zuuj w�ytqj wfshj �{fqzj 1�| mnhm�qnj x�yt�ymj �tzyxnij �tk�
ymj �ufwy�-fqtsl�ymj �stwrfq�tk�ymj �kj fyzwj .3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�
j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3

wfdM� M� M� xnlsnknj x�ymfy�uwtknqj �tk�f�qnsj �nx�hmj hpj i�ns�f�uqfsj �ymfy�nx�ij xhwngj i�g~ �nyx�stwrfq�{j hytw3�

]^UQFS� xnlsnknj x�ymfy�uwtknqj �tk�f�qnsj �nx�hmj hpj i�ns�ymj �]^�uqfsj 3�

^_UQFS� xnlsnknj x�ymfy�uwtknqj �tk�f�qnsj �nx�hmj hpj i�ns�ymj �^_�uqfsj 3

_]UQFS� xnlsnknj x�ymfy�uwtknqj �tk�f�qnsj �nx�hmj hpj i�ns�ymj �_]�uqfsj 3�

Ymj �YT Q4UW T K Q�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZY�xyfyj rj sy3�

Note: Ymj �uwtknqj �tk�f�qnsj �ytqj wfshj �xuj hnknj x�f�ytqj wfshj ��tsj �| mnhm�nx�f�y| t�inrj sxntsfq�gfsi1�
j } yj sinsl�fqtsl�ymj �qj slym�tk�ymj �kj fyzwj 3��Nk�ymj �ytqj wfshj �nx�zsgtzsij i1�ny�nx�fuuqnj i�fqtsl�
ymj �qj slym�tk�ymj �kj fyzwj 3��Ymj �ytqj wfshj �rf~ �gj �gtzsij i�| mj s�ny�nx�ij xnwj i�yt�fuuq~ �ny�yt�tsq~ �
f�utwynts�tk�ymj �kj fyzwj 3��Nk�st�rfyj wnfq�htsinynts�nx�xzuuqnj i�ymj s�wj lfwiqj xx�tk�kj fyzwj �xn�j �nx�
� � � � � � � O
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6.205 TOL/PROFP

g� �� ����[ Xuj hnknj x�f�uwtknqj �ytqj wfshj �fuuqnj i�yt�f�utnsy�fqtsl�ymj �stwrfq�tk�ymj �utnsy,x�htwwj xutsinsl�
qnsj -hzw{j .�tw�xzwkfhj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�f�uwtknqj �ytqj wfshj 3

Nsuzy� K twrfyx?

hfs� gj? uI��� � � .BYTQ4UWTKU1qtytq1zuytq� {fwd6� {fwd6� {fwd6

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � .BYTQ4UWTKU1ij{1{fwd7� {fwd6� {fwd6� {fwd6

�� [ uI��� � � .BYTQ4UWTKU1qtytq1zuytq� {fwd6� {fwd6� {fwd6

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

1IFY-}.� {fwd8
1K-qsfrj6.�
MgbI��� � � 7.� {fwd8
itjx� sty� j}nxy

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �jizsh�
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

{fwd8� hfs� gj?
�� [
�� [
�� [

1RRH�
1QRH�
1WKX�
itjx� sty� j}nxy

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

IFY-}.� nx�ymj �ifyzr�yt�gj �zxj i�fx�f�wj kj wj shj 3

ij{� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�ij {nfynts�kwtr�ymj �strnsfq�{fqzj �fqtsl�ymj �stwrfq�
{j hytw1�| mnhm�j xyfgqnxmj x�ymj �utxnyn{j �inwj hynts�tk�ij {3�

K-qsfrj6.� nx�ymj �qfgj q�tk�f�kj fyzwj �strnsfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

KF-qsfrj7.� nx�ymj ��� � � ��tk�f�kj fyzwj �fhyzfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj 1�ymfy�nx�| mj s�zuytq�C B �ij {�C B �qtytq�| nym�st�
htsxnij wfynts�rfij �yt�rj fxzwj rj sy�zshj wyfnsy~ 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

QRH� xnlsnknj x�ymfy�f�qj fxy�rfyj wnfq�htsinynts�nx�fuuqnj i3�

qtytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�qt| j w�ytqj wfshj �{fqzj 1�| mnhm�qnj x�yt�ymj �nsxnij �tk�ymj �
ufwy3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �
tzyuzy�ktwrfy3

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

RRH� xnlsnknj x�ymfy�f�rf} nrzr�rfyj wnfq�htsinynts�nx�fuuqnj i3�

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
zshj wyfnsy~ 3�

UWTKU� xnlsnknj x�ymfy�ymj �ytqj wfshj �nx�f�qnsj �uwtknqj �ytqj wfshj �fuuqnj i�yt�f�inxhwj j y�utnsy3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

WKX� xnlsnknj x�ymfy�f�wj lfwiqj xx�tk�kj fyzwj �xn�j �htsinynts�nx�fuuqnj i3�
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svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

zuytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�zuuj w�ytqj wfshj �{fqzj 1�| mnhm�qnj x�yt�ymj �tzyxnij �tk�
ymj �ufwy3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�
ymj �tzyuzy�ktwrfy3

Nk�ymj �YT Q4UW T K U�xyfyj rj sy�nx�fuuqnj i�yt�fs�K J FY4J I L J UY�ymj s�ymj �ytqj wfshj �nx�fuuqnj i�fqtsl�ymj �j ilj �{j hytw3��

Ymj �YT Q4UW T K U �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZY�xyfyj rj sy3�

Note: Ymj �YT Q4UW T K U�nx�fs�j } yj sxnts�tk�ymj �uwtknqj �ytqj wfshj 3��Ny�nx�zxj i�| mj s�fs�nsin{nizfq�utnsy�
ts�f�qnsj �-hzw{j .�tw�xzwkfhj �nx�yt�gj �fsfq~ �j i�xj ufwfyj q~ �flfnsxy�f�uwtknqj �ytqj wfshj 3��Ymj �
� ������ �ytqj wfshj �fuuqnj x�yt�f�xuj hnknh�utnsy�ymfy�qnj x�ts�f�qnsj �-hzw{j .�tw�xzwkfhj �| mj wj fx�ymj �
ytqj wfshj �nx�fqtsl�ymj �stwrfq�tk�ymj �htwwj xutsinsl�qnsj �-hzw{j .�tw�xzwkfhj �fy�ymj �qthfynts�tk�
ymj �strnsfq�utnsy3
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6.206 TOL/PROFS

g� �� ����[ Xuj hnknj x�f�uwtknqj �tk�f�xzwkfhj �ytqj wfshj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�f�uwtknqj �ytqj wfshj 3

Nsuzy� K twrfyx?

hfs� gj? uI��� � � .BYTQ4UWTKX1qtytq1zuytq� {fwd6� {fwd6� {fwd6� {fwd7

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � .BYTQ4UWTKX1{fwd8� {fwd9� {fwd6� {fwd6� {fwd6

�� [ uI��� � � .BYTQ4UWTKX1qtytq1zuytq� {fwd6� {fwd6� {fwd6� {fwd7

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

1IFY-}.� {fwd:
1K-qsfrj6.�
MgbI��� � � 7.� {fwd:
itjx� sty� j}nxy

{fwd7� hfs� gj?
�� [

Mbwhefw
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [

��� ��M� � � ��
bwhefwM� � �

� fwd9� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

{fwd: � hfs� gj?
�� [
�� [
�� [

1RRH�
1QRH�
1WKX�
itjx� sty� j}nxy

F[LIJ[� xnlsnknj x�ymfy�ymj �rj fs�ij {nfynts�-xnlsnknj i�g~ �H� � � H�ns�ymj �tzyuzy�ktwrfy.�nx�yt�gj �wj utwyj i�fx�
ymj �rj fs�ij {nfynts�nsxyj fi�tk�zxnsl�ymj �ij kfzqy�rf} nrzr�ij {nfynts�kwtr�ymj �rj fxzwj i�
�� � �� �� Hx�strnsfq�ij knsnynts3

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

IFY-}.� nx�ymj �ifyzr�yt�gj �zxj i�fx�f�wj kj wj shj 3

ij{� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�ij {nfynts�kwtr�ymj �strnsfq�{fqzj �fqtsl�ymj �stwrfq�
{j hytw1�| mnhm�j xyfgqnxmj x�ymj �utxnyn{j �inwj hynts�tk�ij {3

K-qsfrj6.� nx�ymj �qfgj q�tk�f�kj fyzwj �strnsfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

KF-qsfrj7.� nx�ymj �qfgj q�tk�f�kj fyzwj �fhyzfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj 1�ymfy�nx�| mj s�zuytq�C B �ij {�C B �qtytq�| nym�st�
� ��xnij wfynts�rfij �yt�rj fxzwj rj sy�zshj wyfnsy~ 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

QRH� xnlsnknj x�ymfy�f�qj fxy�rfyj wnfq�htsinynts�nx�fuuqnj i3�

qtytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�qt| j w�ytqj wfshj �{fqzj 1�| mnhm�qnj x�yt�ymj �nsxnij �tk�ymj �
ufwy3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �
tzyuzy�ktwrfy3

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

RRH� xnlsnknj x�ymfy�f�rf} nrzr�rfyj wnfq�htsinynts�nx�� � � ��� � O
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TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

UWTKX� xnlsnknj x�ymfy�ymj �ytqj wfshj �nx�f�xzwkfhj �uwtknqj �ytqj wfshj 3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3

WKX� xnlsnknj x�ymfy�f�wj lfwiqj xx�tk�kj fyzwj �xn�j �htsinynts�nx�fuuqnj i3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

zuytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�zuuj w�ytqj wfshj �{fqzj 1�| mnhm�qnj x�yt�ymj �tzyxnij �tk�
ymj �ufwy3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�
ymj �tzyuzy�ktwrfy3

Nk�ymj �YT Q4�UWT K X�xyfyj rj sy�nx�fuuqnj i�yt�fs�K J FY4J I L J UY�ymj s�ymj �ytqj wfshj �nx�fuuqnj i�fqtsl�ymj �xzwkfhj �
{j hytw�fiofhj sy�yt�ymj �j ilj �ns�| mnhm�ymj �j ilj �utnsy�qnj x3�

\ mj s�F[ L I J [ �nx�xuj hnknj i�ns�ymj �nsuzy�ktwrfy1�'F[ L I J [ 1�ij {'�nx�wj vznwj i�ns�ymj �tzyuzy�ktwrfy3�

Ymj �YT Q4UW T K X�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3

Note: Ymj �uwtknqj �tk�f�xzwkfhj �ytqj wfshj �xuj hnknj x�f�ymwj j �inrj sxntsfq�ytqj wfshj ��tsj 3��Fx�| nym�ymj �
uwtknqj �tk�f�qnsj �ytqj wfshj 1�ny�rf~ �gj �zsgtzsij i�tw�gtzsij i3�
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6.207 TOL/RAD

g� �� ����[ t� � hnknj x�f�wfinfq�ytqj wfshj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�f�inwj hy�ytqj wfshj 3

Nsuzy� K twrfyx?

hfs� gj? uI��� � � .BYTQ4WFI1qtytq1zuytq� {fwd6� {fwd7

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � .BYTQ4WFI1ij{� {fwd81{fwd9� {fwd6

�� [ uI��� � � .BYTQ4WFI1qtytq1zuytq� {fwd6� {fwd7�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

1F[L�
1HWFI�
itjx� sty� j}nxy

{fwd7� hfs� gj?
�� [

Mnjonby
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [

MnjonbyM� � �� � � M� � � � � �
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

F[L� xnlsnknj x�ymfy�ymj �f{j wflj �wfinzx�nx�yt�gj �zxj i�ktw�ymj �rj fxzwj i�kj fyzwj �xn�j 3��Ymj �f{j wflj �
wfinzx�nx�yt�gj �htruzyj i�fx�ymj �fwnymrj ynh�f{j wflj �tk�xj {j wfq�-rtwj �ymfs�9.�wfinfq�
rj fxzwj rj syx�tw�hfqhzqfyntsx3

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

HWFI� xnlsnknj x�ymfy�ymj �wfinzx�nx�f�htsywtqqj i�wfinzx�uj w�FXR J �^693: R 26>>93�

ij{� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �fwnymrj ynh�inkkj wj shj �gj y| j j s�ymj �fhyzfq�{fqzj �fsi�ymj �
strnsfq�{fqzj 3��Ny�nx�utxnyn{j �| mj s�ymj �strnsfq�nx�qj xx�ymfs�ymj �fhyzfq1�fsi�sj lfyn{j �| mj s�ymj �
strnsfq�nx�lwj fyj w�ymfs�ymj �fhyzfq3

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj 1�ymfy�nx�| mj s�zuytq�C B �ij {�C B �qtytq| nym�st�
htsxnij wfynts�rfij �yt�rj fxzwj rj sy�zshj wyfnsy~ 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

qtytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�qt| j w�ytqj wfshj �{fqzj �fuuqnj i�yt�ymj �wfinzx3�

rf}ij{� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rtxy�utxnyn{j �ij {nfynts�kwtr�strnsfq�t{j w�fqq�utnsyx�ts�ymj �
rj fxzwj i�kj fyzwj 3

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

rnsij{� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rtxy�sj lfyn{j �ij {nfynts�kwtr�strnsfq�t{j w�fqq�utnsyx�ts�ymj �
rj fxzwj i�kj fyzwj 3

RNSRF]� xnlsnknj x�ymfy�ymj �j {fqzfynts�ytqj wfshj �| nqq�tzyuzy�ymj �rnsnrzr�fsi�rf} nrzr�ij {nfyntsx�yt�
ymj �kj fyzwj �strnsfq3

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

WFI� xnlsnknj x�ymfy�ymj �ytqj wfshj �nx�f�wfinfq�ytqj wfshj 3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�
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svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj � | fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

zuytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�zuuj w�ytqj wfshj �{fqzj �fuuqnj i�yt�ymj �wfinzx3�

Ymj �YT Q4WFI �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note: Nk�f�wfinzx�ytqj wfshj �xzhm�fx�: �061�N7�nx�ln{j s1�ymj s�zuytq�B �06�fsi�qtytq�B �N73��Z sxnlsj i�qtytq�
fsi�zuytq�{fqzj x�fwj �fxxzrj i�utxnyn{j 3��F�wfinfq�ytqj wfshj �hfs�gj �fuuqnj i�yt�f�hnwhzqfw�fwh1�
hnwhqj 1�h~ qnsiwnhfq�wfinfq�xj lrj sy1�xumj wnhfq�wfinfq�xj lrj sy1�ytwtnifq�wfinfq�xj lrj sy1�h~ qnsij w1�
xumj wj 1�fsi�j qqnuxj 3
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6.208 TOL/STRGHT

g� �� ����[ Xuj hnknj x�f�xywfnlmysj xx�ytqj wfshj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�f�ytqj wfshj �tk�ktwr3

Nsuzy� K twrfyx?

hfs� gj? uI��� � � J^upmPtushiuM� � � � R� {fwd7� {fwd8

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � J^upmPtushiuM� ��� ��M� � � � 9� {fwd: � {fwd7� {fwd8

�� [ uI��� � � .BYTQ4XYWLMY1{fwd6� {fwd7� {fwd8

\ mj wj ?�

{fwd6� hfs� gj?
�� [

ytq�ts� {fwd;�
� ��� ��M� �� �

{fwd7� hfs� gj?
�� [
�� [
�� [

1]F]NX�
1^F]NX�
1_F]NX�
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [
�� [
�� [
�� [

1]INW�
1^INW�
1_INW�
MwfdM� M� M�
itjx� sty� j}nxy

� � � � U� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

� � � � V� hfs� gj?
�� [
�� [
�� [
�� [

MnndM�� �
MmndM�� �
1WKX�
M� ��� ��RM� � � � 9�
itjx� sty� j}nxy

� � � � W� hfs� gj?
�� [
�� [
�� [
�� [

1RRH�
1QRH�
1WKX� �
M� ��� ��RM� �� �
itjx� sty� j}nxy

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj � | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

qnr� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xzr�tk�ymj �ytqj wfshj ��tsj �uqzx�fs~ �lfns�kwtr�R R H �tw�
QR H 3�

QRH� xnlsnknj x�ymfy�f�qj fxy�rfyj wnfq�htsinynts�nx�fuuqnj i3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

RRH� xnlsnknj x�ymfy�f�rf} nrzr�rfyj wnfq�htsinynts�nx�fuuqnj i3�

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�
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sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

WKX� xnlsnknj x�ymfy�f�wj lfwiqj xx�tk�kj fyzwj �xn�j �htsinynts�nx�fuuqnj i3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3�

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

XYWLMY� xnlsnknj x�xywfnlmysj xx�ytqj wfshj 3

ytq�ts� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �| niym�tk�ymj �ytqj wfshj ��tsj �ij knsj i�g~ �y| t�ufwfqqj q�
qnsj x�| nymns�| mnhm�fqq�utnsyx�tk�ymj �kj fyzwj �qnj 1�tw�ymj �inxyfshj �gj y| j j s�ufwfqqj q�uqfsj x� | nymns�
| mnhm�ymj �hj syj w�uqfsj �tk�ymj �kj fyzwj �qnj x1�tw�ymj �infrj yj w�tk�f�h~ qnsiwnhfq�ytqj wfshj ��tsj �
| nymns�| mnhm�ymj �f} nx�tk�ymj �kj fyzwj �qnj x3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�
j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

� ��� ��R nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �ytqj wfshj ��tsj �fuuqnj i�g~ �f�uj w�zsny�gfxnx3��Ymnx�nx�
f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�
���� � �O

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

zsny� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �inrj sxnts�tk�ymj �qj slym�t{j w�| mnhm�ymj �uj w�zsny�
ytqj wfshj ��tsj �nx�yt�gj �fuuqnj i3

wfdM� M� M� xnlsnknj x�ymfy�xywfnlmysj xx�nx�yt�gj �hmj hpj i�fqtsl�ymj �{j hytwHx�� ��� � ����O

]F]NX� xnlsnknj x�ymfy�f�uqfsfw�ytqj wfshj ��tsj �uj wuj sinhzqfw�yt�]�nx�yt�gj �zxj i3�

]INW� xnlsnknj x�ymfy�xywfnlmysj xx�nx�yt�gj �hmj hpj i�fqtsl�ymj �]�f} nx3�

^F]NX� xnlsnknj x�ymfy�f�uqfsfw�ytqj wfshj ��tsj �uj wuj sinhzqfw�yt�^�nx�yt�gj �zxj i3�

^INW� xnlsnknj x�ymfy�xywfnlmysj xx�nx�yt�gj �hmj hpj i�fqtsl�ymj �^�f} nx3�

_F]NX� xnlsnknj x�ymfy�f�uqfsfw�ytqj wfshj ��tsj �uj wuj sinhzqfw�yt�_�nx�yt�gj �zxj i3�

_INW� xnlsnknj x�ymfy�xywfnlmysj xx�nx�yt�gj �hmj hpj i�fqtsl�ymj �_�f} nx3�

Ymj �YT Q4XYW L M Y�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3

R R H �tw�QR H �hfs�tsq~ �gj �fuuqnj i�yt�kj fyzwj x�ymfy�mf{j �f�hj syj wNqnsj 1�hj syj wNuqfsj �tw�f} nx3

Nk� � � �� S�itj x�sty�j } nxy1�ymj �ytqj wfshj ��tsj �nx�h~ qnsiwnhfq3

� � �� T�hfs�tsq~ �gj �zxj i�| mj s�XYW L M Y�nx�fuuqnj i�yt�uqfsj x3
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6.209 TOL/SYM

g� �� ����[ Xuj hnknj x�f�x~ rrj yw~ �ytqj wfshj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�f�qthfynts�ytqj wfshj 3

Nsuzy� K twrfyx?

hfs� gj? uI��� � � J^upmPtznM� ��� ��M� fwd6� {fwd7�

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � J^upmPtznM� ��� ��M� � � � 81{fwd6� {fwd7�

�� [ uI��� � � J^upmPtznM� ��� ��M� � � � R� {fwd7�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

IFY-}.� {fwd9�
K-qsfrj6.�
gbI��� � � 7.� {fwd9�

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [

1]INW�
1^INW�
1_INW�
MwfdM� M� M�
� �jx� sty� j}nxy

� � � � T� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

{fwd9� hfs� gj?
�� [
�� [
�� [

1RRH�
1QRH�
1WKX�
itjx� sty� j}nxy

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

IFY-}.� nx�ymj �ifyzr�yt�gj �zxj i�fx�f�wj kj wj shj 3

K-qsfrj6.� nx�ymj �qfgj q�tk�f�kj fyzwj �strnsfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

KF-qsfrj7.� nx�ymj �qfgj q�tk�f�kj fyzwj �fhyzfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj � | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

QRH� xnlsnknj x�ymfy�f�qj fxy�rfyj wnfq�htsinynts�nx�fuuqnj i3

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

RRH� xnlsnknj x�ymfy�f�rf} nrzr�rfyj wnfq�htsinynts�nx�fuuqnj i3�

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy
� �� � ��� ���� 3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

WKX� xnlsnknj x�ymfy�f�wj lfwiqj xx�tk�kj fyzwj �xn�j �htsinynts�nx�fuuqnj i3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3
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svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

X^R� xnlsnknj x�f�x~ rrj yw~ �ytqj wfshj 3

ytq�ts� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �| niym�tk�ymj �ytqj wfshj ��tsj 3��Ymnx�nx�f�xuj hnknj i�
{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3�

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

wfdM� M� M� xnlsnknj x�ymfy�x~ rrj yw~ �nx�yt�gj �hmj hpj i�fqtsl�ymj �{j hytwHx�inwj hynts3

]INW� xnlsnknj x�ymfy�x~ rrj yw~ �nx�yt�gj �hmj hpj i�fqtsl�ymj �]�f} nx3�

^INW� xnlsnknj x�ymfy�x~ rrj yw~ �nx�yt�gj �hmj hpj i�fqtsl�ymj �^�f} nx3�

_INW� � �� ����j x�ymfy�x~ rrj yw~ �nx�yt�gj �hmj hpj i�fqtsl�ymj �_�f} nx3�

Ymj �YT Q4X^R �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

ISO 22093:2011(E)

© ISO 2011 – All rights reserved446

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



6.210 TOL/TRNOUT

g� �� ����[ Xuj hnknj x�f�ytyfq�wzstzy�ytqj wfshj 1�fsi�� � � �� sx�f�qfgj q�yt�ny3��Ymnx�nx�f�wzstzy�ytqj wfshj 3

Nsuzy� K twrfyx?

hfs� gj? uI��� � � .BYTQ4YWSTZY1ytq�ts1IFY-}.� {fwd6� {fwd6

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � .BYTQ4YWSTZY1ytq�ts1{fwd71IFY-}.� {fwd6� {fwd6

�� [ uI��� � � .BYTQ4YWSTZY1ytq�ts1IFY-}.� {fwd6� {fwd6

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

MebuI� J
1K-qsfrj6.�
1KF-qsfrj7.�
itjx� sty� j}nxy

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � sh�
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

IFY-}.� nx�ymj �ifyzr�yt�gj �zxj i�fx�fs�f} nx�fsi�hfs�gj �ns�ymj �ktwr�tk�-} N} .�ktw�htsxywzhyj i�htrutzsi�
� � �� � � O

K-qsfrj6.� nx�ymj �qfgj q�tk�f�kj fyzwj �strnsfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

KF-qsfrj7.� nx�ymj �qfgj q�tk�f�kj fyzwj �fhyzfq�yt�gj �zxj i�fx�f�wj kj wj shj 3

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj � | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq � �� �����x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

ytq�ts� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �| niym�tk�ymj �ytqj wfshj ��tsj �ij knsj i�g~ �y| t�ufwfqqj q�
qnsj x�| nymns�| mnhm�fqq�utnsyx�tk�ymj �kj fyzwj �qnj 1�tw�ymj �inxyfshj �gj y| j j s�ufwfqqj q�uqfsj x�| nymns�
| mnhm�ymj �hj syj w�uqfsj �tk�ymj �kj fyzwj �qnj x1�tw�ymj �infrj yj w�tk�f�h~ qnsiwnhfq�ytqj wfshj ��tsj �
| nymns�| mnhm�ymj �f} nx�tk�ymj �kj fyzwj �qnj x3��Ymnx�nx�f�xuj hnknj i�{fqzj �ns�ymj �nsuzy�ktwrfy�fsi�
j nymj w�f�xuj hnknj i�tw�fhyzfq�{fqzj �ns�ymj �tzyuzy�ktwrfy3

YWSTZY� xnlsnknj x�ytyfq�wzstzy�ytqj wfshj 3
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ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

Ymj �YT Q4YW ST ZY�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy3�

Note: Total runout provides composite control of an entire feature. The tolerance is applied simultaneously to
all circular and profile measuring positions as the part is rotated 360 degrees. Where applied to
surfaces constructed around a datum axis, total runout is used to control cumulative variations of
circularity, straightness, coaxiality, angularity, taper, and profile of a surface. Where applied to surfaces
constructed at right angles to a datum axis, total runout controls cumulative variations of
perpendicularity (to detect wobble) and flatness (to detect concavity or convexity).
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6.211 TOL/USETOL

g� �� ����[ Zxj i�yt�nij synk~ �f�'zxj w�hwj fyj i'�ytqj wfshj �ymfy�rf~ �mf{j �ij knsfgqj �hmfwfhyj wnxynhx�ns�fstymj w�
knqj �ymfy�ymj �I R J �mfx�ymj �hfufgnqny~ �yt�rj fxzwj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? uI��� � � J^upmPvtfupmMH� � � � H

�� [ uI��� � � .BYTQ4ZXJYTQ1ufwr� {fwd6

T zyuzy�K twrfyx?

hfs� gj? ubI��� � � J^upmPvtfupmM� � � � SMH� � � � H

�� [ uI��� � � J^upmPvtfupmMH� � � y,�

�� [ ubI��� � � .BYTQ4ZXJYTQ1{fwd71ufwr� {fwd6

�� [ uI��� � � .BYTQ4ZXJYTQ1ufwr� {fwd6

\ mj wj ?�

{fwd6� hfs� gj?
�� [

1ufwr� {fwd6
itjx� sty� j}nxy

{fwd7� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj � | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

ufwr� nx�f�{fqzj �tw�{fwnfgqj �tk�fs~ �I J H Q�y~ uj 1�ymj �rj fsnsl�tk�| mnhm�nx�ij yj wrnsj i�g~ �ymj �
�� � �� � � ��� ����O

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�

svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu � �� ����� � �ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq
������ O

,yj}y,� nx�fs~ �yj } y�wj vznwj i�yt�nij synk~ �ymj �ytqj wfshj �hmfwfhyj wnxynhx�tk�ymj �tgoj hy1�j shqtxj i�| nym�
futxywtumj x3��Ymj xj �hmfwfhyj wnxynhx�rf~ �gj �ij knsj i�ns�ymj �,yj } y,1�tw�gj �qnxyj i�ns�f�knqj �nij synknj i�
g~ �,yj } y,3��Ymj wj �fwj �j } fruqj x�tk�xtrj �tk�ymj �zxj x�ktw�,yj } y,�nij synknj i�gj qt| �fx�ymj ~ �fuuq~ �yt�
{nxnts�x~ xyj rx�fsi� j qj hywtsnhx�nsizxyw~ �fuuqnhfyntsx3�

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

ZXJYTQ� xnlsnknj x�ymfy�ymj �ytqj wfshj �nx�zxj w�ij knsj i3�
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Ymj �YT Q4ZXJ YT Q�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZ Y�xyfyj rj sy�

Note: Ymj �nsyj sy�tk�ymnx�xyfyj rj sy�nx�yt�uwt{nij �f�rj fsx�g~ �| mnhm�uwj {ntzxq~ �ij knsj i�fsi�htij i�ytqj wfshj �
wj vznwj rj syx�hfs�gj �fhhj xxj i�ktw�j {fqzfynts�g~ �f�I R J 3��Ymj �I R J �hfs1�ns�yzws1�kzqq~ �zynqn�j �nyx�
hfufgnqnynj x�fsi�kzshyntsfqny~ �yt�uj wktwr�ymj �wj vznwj i�j {fqzfyntsx3��Ymnx�xyfyj rj sy�nx�zxj i�ns�
htsozshynts� | nym�ymj � K J FY4T GO J H Y�xyfyj rj sy1� j } uqfnsj i�fgt{j 3�

Xtrj �j } fruqj x�ktw�,yj } y,�nshqzij �htij x�ktw�ymj �XW N�R fhmnsj �[ nxnts�fyywngzyj x�xzhm�fx?

SNI �R J FXZ W J

t�� ��� ���� Pd���� �� ����
q�� � � �� � Pb� � � �� �

q� ��� � �� �
H j sywtni�
T kkxj y�
b�� �

R fotw�f} nx
R nstw�f} nx

TNI �R J FXZ W J

t�� ��� ���� Pd���� �� ����
q�� � � �� � Pb� � � �� �

q� ��� � �� �
H j sywtni�
T kkxj y�
b�� �
[ tqzrj �
R fotw�f} nx
R nstw�f} nx

SNI �+�8NI �R J FXZ W J �

Uwnshnufq�rtrj syx�tk�nsj wynf
Xj htsi�rtrj syx�tk�nsj wynf

R j infs�utnsy
J ilj �ij yj hynts

T ymj wx�rf~ �nshqzij ?�ij sxny~ 1�uj whj sy�tk�{tni1�tw�yj ruj wfyzwj 3��Fiinyntsfqq~ 1�,yj } y,�hfs�fqxt�gj �ymj �
sfrj �tk�f�knqj �ymfy�htsyfnsx�ymj �wj vznwj i�ytqj wfshj �hmfwfhyj wnxynhx�ktw�ymj �tgoj hy3
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6.212 TOL/WIDTH

g� �� ����[ Xuj hnknj x�f�qnsj fw�xn�j �ytqj wfshj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3��Ymnx�nx�f�inwj hy�ytqj wfshj 3

Nsuzy� K twrfyx?

hfs� gj? uI��� � � .BYTQ4\NIYM1qtytq1zuytq� {fwd6� {fwd7

T zyuzy�K twrfyx?�

hfs� gj? ubI��� � � .BYTQ4\NIYM1ij{� {fwd81{fwd9� {fwd6�

�� [ uI��� � � .BYTQ4\NIYM1qtytq1zuytq� {fwd6� {fwd7

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

1n1o1p�
1XMTWY�
1QTSL�
itjx� sty� j}nxy

{fwd7� hfs� gj?
�� [

Mnjonby
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [

MnjonbyM� � �� � � M� � � ij{�
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

NSYTQ�
TZYTQ�
svmfjoupmM� � � �� � � �� M� �� � � �� � � ��
svmfpvupmM� � � �� � � �� M� �� � � �� � � ��
svmfvoefuM� � � �� � � �� M� �� � � �� � � ��
svmfvotvqM� � � �� � � �� M� �� � � �� � � ��
vodfsuM� � � �� � � �� M� �� � � �� � � ��
sfrvodfsu

� �� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �htrgnsj i�zshj wyfnsy~ �tk�ymj �rj fxzwj rj sy3�

ij{� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �fwnymrj ynh�inkkj wj shj �gj y| j j s�ymj �fhyzfq�{fqzj �fsi�ymj �
strnsfq�{fqzj 3��Ny�nx�utxnyn{j �| mj s�ymj �strnsfq�nx�qj xx�ymfs�ymj �fhyzfq�fsi�sj lfyn{j �| mj s�ymj �
strnsfq�nx�lwj fyj w�ymfs�ymj �fhyzfq3

n1o1p� nx�ymj �inwj hynts�{j hytw�fqtsl�| mnhm�ymj �qnsj fw�| niym�nx�yt�gj �hfqhzqfyj i3�

NSYTQ� xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj 1�ymfy�nx�| mj s�zuytq�C B �ij {�C B �qtytq�| nym�st�
htsxnij wfynts�rfij �yt�rj fxzwj rj sy�zshj wyfnsy~ 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �ytqj wfshj 3�

QTSL� xnlsnknj x�ymfy�ymj �\ NI YM �nx�ytqj wfshj i�fqtsl�ymj � H UFWQS �qnsj �qj slym�twnj syfynts�{j hytw3�

qtytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�qt| j w�ytqj wfshj �{fqzj �fuuqnj i�yt�ymj �qnsj fw�xn�j �
I� �� �� JO

rf}ij{� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rtxy�utxnyn{j �ij {nfynts�kwtr�strnsfq�t{j w�fqq�utnsyx�ts�ymj �
rj fxzwj i�kj fyzwj 3

� � � �� � � �� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rj fs�j wwtw�tk�ymj �rj fxzwj rj sy3�

rnsij{� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �rtxy�sj lfyn{j �ij {nfynts�kwtr�strnsfq�t{j w�fqq�utnsyx�ts�ymj �
rj fxzwj i�kj fyzwj 3

RNSRF]� xnlsnknj x�ymfy�ymj �j {fqzfynts�ytqj wfshj �| nqq�tzyuzy�ymj �rnsnrzr�fsi�rf} nrzr�ij {nfyntsx�yt�
ymj �kj fyzwj �strnsfq3

TZYTQ� xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj | nym�st�htsxnij wfynts�rfij �yt�rj fxzwj rj sy�
� �� � ��� ���� 3�

sfrvodfsu xnlsnknj x�ymfy�zshj wyfnsy~ �j {fqzfynts�ifyf�| fx�wj vzj xyj i�gzy�nx�sty�f{fnqfgqj 3�
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svmfjoupm xnlsnknj x�ymj �fhyzfq�nx�| nymns�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfpvupm xnlsnknj x�ymj �fhyzfq�nx�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �
zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvoefu xnlsnknj x�ymj �fhyzfq�hfssty�gj �xfni�yt�gj �j nymj w�| nymns�tw�tzy�tk�ytqj wfshj �fhhtwinsl�yt�ymj �
xuj hnknj i�ij hnxnts�wzqj �fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

svmfvotvq xnlsnknj x�ymfy�ymj �xuj hnknj i�ij hnxnts�wzqj �nx�sty�xzuutwyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�
������ O

XMTWY� xnlsnknj x�ymfy�ymj �\ NI YM �nx�ytqj wfshj i�ns�ymj �uqfsj �tk�ymj �H UFWQS �kj fyzwj �stwrfq�
uj wuj sinhzqfw�yt�ymj � H UFWQS �qnsj �qj slym�twnj syfynts�{j hytw3�

ZSHJWY� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �| fx�xynuzqfyj i�fsi�ymfy�ymj �zshj wyfnsy~ �ifyf�| nqq�ktqqt| 3

zuytq� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �xnlsj i�zuuj w�ytqj wfshj �{fqzj �fuuqnj i�yt�ymj �qnsj fw�xn�j �
I� �� �� JO

\NIYM� xnlsnknj x�ymfy�ymj �ytqj wfshj �nx�f�qnsj fw�xn�j �-| niym.�ytqj wfshj 3�

Ymj �YT Q4\ NI YM �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �g~ �j } j hzynts�tk�ymj �T Z YUZY�xyfyj rj sy3�

Note: YT Q4\ NI YM �rf~ �tsq~ �gj �zxj i�| nym�K J FY4H UFW QS1�K J FY4UFW UQS1�K J FY4W H YS L Q�tw�
gfbuPtznqmo3��F�� � �� R�nx�wj vznwj i�ktw�fqq�hfxj x�j } hj uy�K J FY4UFWUQS �tw�K J FY4X^R UQS
fsi�nx�zxj i�yt�ij yj wrnsj �| mnhm�tk�ymj �utxxngqj �| niymx�ns�vzj xynts�yt�hfqhzqfyj 3��Ymj �strnsfq�
| niym�rzxy�gj �htsyfnsj i�ns�ymj �kj fyzwj �ij knsnynts3
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6.213 TOOLDF

g� �� ����[ I j knsj x�f�yttq�zxj i�ts�f�rfszkfhyzwnsl�ij {nhj 1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? umI��� � � J^uppmegPneI��� � � RJMH� � � � H

T zyuzy�K twrfyx?

hfs� gj? YQ-qsfrj.B� RI-qsfrj6JMH� � � � H

\ mj wj ?�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �yttq3�

RI-qsfrj6.� nx�ymj �qfgj q�tk�ymj �rfszkfhyzwnsl�ij {nhj �| nym�| mnhm�ymnx�yttq�ij knsnynts�nx�fxxthnfyj i3�

,yj}y,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�ymfy�nij synknj x�ymj �rfszkfhyzwnsl�yttq3�

Ymj �YT T QI K �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| nym�j } j hzynts�tk�fs�T Z YUZY�xyfyj rj sy1�xuj hnk~ nsl�f�
uwj {ntzxq~ �ij knsj i�wj utwy�ymfy�nshqzij i�ymj �ij knsj i�rfszkfhyzwnsl�ij {nhj �ij knsnynts�qfgj q�sfrj 3�

Note: This statement is associated with the CUTCOM and MFGDEV statements for applications to adjust the
manufacturing process based on inspection results.
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6.214 TRANS

g� �� ����[ Ywfsxqfyj x�f�ufwy�httwinsfyj �x~ xyj r�fqtsl�fs�f} nx1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? eI��� � � .BYWFSX4{fwd61{fwd7� {fwd8� {fwd8

T zyuzy�K twrfyx?

hfs� gj� fqq? eI��� � � .BYWFSX4{fwd61{fwd9� {fwd: � {fwd:
ebI��� � � J^usbotPusnbuyM� RM� SM� TM� RM� SM� TM� RM� SM� TM� RM� SM� T

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

]TWNL�
^TWNL�
_TWNL�

{fwd7� hfs� gj?
�� [

{fwd;�
{fwd<�

{fwd8� hfs� � � [
�� [

M� � � � RM� � � � S
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [

{fwd;�
{fwd=�

{fwd: � hfs� gj?
�� [

M� � � � RM� � � � U
itjx� sty� j}nxy

{fwd;� hfs� gj?
�� [
�� [
�� [

{fqzj�
K-qsfrj6.�
KF-qsfrj7.�
IFY-}.�

{fwd<� hfs� gj?
�� [

UWGWFI�
� UWGWFI�

{fwd=� hfs� gj?
�� [

qscsbeM� � �� � � � �
NqscsbeM� � �gjwfi�

� RM� SM� TM
� RM� SM� TM
� RM� SM� TM
� RM� SM� T

xfynxk~ �ymj �ktqqt| nsl�ywfsxktwrfynts�j vzfyntsx?

-f6.} �0�-g6.~ �0�-h6.��0�i6�B �} ,
-f7.} �0�-g7.~ �0�-h7.��0�i7�B �~ ,
-f8.} �0�-g8.~ �0�-h8.��0�i8�B ��,

\ mj wj ?�} ,1�~ ,1�fsi��,�fwj �ymj �httwinsfyj x�ns�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r�-fkyj w�ymj �
ywfsxktwrfynts�mfx�gj j s�fuuqnj i.�tk�fs~ �utnsy1�fsi�} 1�~ 1�fsi���fwj �ymj �httwinsfyj x�ns�ymj �
uwj {ntzx�httwinsfyj �x~ xyj r�tk�ymj �xfrj �utnsy3

IFY-}.� nx�ymj �uwj {ntzxq~ �ij knsj i�ifyzr�zxj i�yt�j xyfgqnxm�ymj �twnlns3�

K-qsfrj6.� � nx�ymj �qfgj q�tk�ymj �kj fyzwj �strnsfq�zxj i�yt�j xyfgqnxm�ymj �twnlns3�

KF-qsfrj7.� nx�ymj �qfgj q�tk�ymj �kj fyzwj �fhyzfq�zxj i�yt�j xyfgqnxm�ymj �twnlns3

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �sj | �ufwy�httwinsfyj �x~ xyj r3�

UWGWFI� xnlsnknj x�ymfy�ymj �uwj hj insl�twnlns�htrutsj sy�| nqq�gj �ywfsxqfyj i�tsj �mfqk�ymj �uwtgj �infrj yj w�ns�
ymj �utxnyn{j �inwj hynts3��Ymj �uwtgj �infrj yj w�nx�j xyfgqnxmj i�g~ �ymj �I R J �izwnsl�hfqngwfynts3�

2UWGWFI� xnlsnknj x�ymfy�ymj �uwj hj insl�twnlns�htrutsj sy�| nqq�gj �ywfsxqfyj i�tsj �mfqk�ymj �uwtgj �infrj yj w�ns�
ymj �sj lfyn{j �inwj hynts3��Ymj �uwtgj �infrj yj w�nx�j xyfgqnxmj i�g~ �ymj �I R J �izwnsl�hfqngwfynts3�

� � �� � � � � nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �fhyzfq�uwtgj �wfinzx3�

YWRFY]� xnlsnknj x�ymfy�ymj �fqnlsrj sy�fsi�ywfsxktwrfynts�nsktwrfynts�kwtr�ymj �uwj {ntzx�httwinsfyj �
x~ xyj r�nx�tzyuzy3
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{fqzj� nx�f�wj fq�szrgj w�wj uwj xj synsl�ymj �inxyfshj �ymj �hzwwj sy�httwinsfyj �x~ xyj r�twnlns�nx�yt�gj �
ywfsxqfyj i3��F�utxnyn{j �{fqzj �nx�f�ywfsxqfynts�ns�ymj �utxnyn{j �inwj hynts�fqtsl�ymj �f} nx�fsi1�f�
sj lfyn{j �{fqzj �nx�f�ywfsxqfynts�ns�ymj �sj lfyn{j �inwj hynts�fqtsl�ymj �f} nx3

]TWNL� xnlsnknj x�ymfy�ymj �hzwwj sy�httwinsfyj �x~ xyj r�twnlns�nx�yt�gj �ywfsxqfyj i�ts�ymj �]�f} nx�nk�f�{fqzj �
nx�ln{j s3��Xnlsnknj x�ymj �]�httwinsfyj �tk�ymj �twnlns�nx�yt�gj �ywfsxqfyj i�yt�ymj �]�httwinsfyj �tk�ymj �
ktqqt| nsl�kj fyzwj �nk�K Iqsfrj 6.1�K F-qsfrj 6.1�tw�I FY-} .�nx�ln{j s3

^TWNL� xnlsnknj x�ymfy�ymj �hzwwj sy�httwinsfyj �x~ xyj r�twnlns�nx�yt�gj �ywfsxqfyj i�ts�ymj �^�f} nx�nk�f�{fqzj �
nx�ln{j s3��Xnlsnknj x�ymj �^�httwinsfyj �tk�ymj �twnlns�nx�yt�gj �ywfsxqfyj i�yt�ymj �^�httwinsfyj �tk�ymj �
ktqqt| nsl�kj fyzwj �nk�K -qsfrj 6.1�K F-qsfrj 6.1�tw�I FY-} .�nx�ln{j s3

_TWNL� xnlsnknj x�ymfy�ymj �hzwwj sy�httwinsfyj �x~ xyj r�twnlns�nx�yt�gj �ywfsxqfyj i�ts�ymj �_�f} nx�nk�f�{fqzj �nx�
ln{j s3��Xnlsnknj x�ymj �_�httwinsfyj �tk�ymj �twnlns�nx�yt�gj �ywfsxqfyj i�yt�ymj �_�httwinsfyj �tk�ymj �
�tqqt| nsl�kj fyzwj �nk�K -qsfrj 6.1�K F-qsfrj 6.1�tw�I FY-} .�nx�ln{j s3

Ymj wj �fwj �xtrj �nruqnj i�qnrnyfyntsx�| mj s�ywfsxqfynsl�yt�kj fyzwj x3��K tw�j } fruqj 1�ny�nx�sty�utxxngqj �yt�ywfsxqfyj �ymj �
twnlns�fqtsl�fs�f} nx�yt�f�qnsj �ymfy�nx�ufwfqqj q�yt�ymj �f} nx3��Fiinyntsfqq~ 1�f�qnrny�tk�tsj �ywfsxqfynts�fqtsl�j fhm�f} nx�nx�
fqqt| j i�ktw�j fhm�YWFSX�xyfyj rj sy3��Ny�nx�utxxngqj �yt�ywfsxqfyj �ymj �twnlns�tzyxnij �ymj �ywf{j q�qnrny�tk�ymj �I R J 3�

F�XF[ J �xyfyj rj sy�rzxy�gj �nxxzj i�uwntw�yt�ymj �YWFSX�xyfyj rj sy�nk�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r�nx�yt�gj �
zxj i�flfns�| nym�ymj �W J H FQQ�xyfyj rj sy3��Ymj �sj | �ufwy�httwinsfyj �x~ xyj r�nx�fhyn{fyj i�| mj s�ymj �YWFSX�
xyfyj rj sy�nx�j } j hzyj i3��W j kj w�yt�hqfzxj �: 383;�fsi�xzg�hqfzxj x3�

Ymj �YWFSX�xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �fy�ymj �ynrj �ny�nx�j } j hzyj i3
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6.215 UNCERTALG

g� �� ����[ I j knsj x�fs�zshj wyfnsy~ �fqltwnymr�fsi�fxxnlsx�yt�ny�f�qfgj q3�

Nsuzy� K twrfyx?

hfs� gj? vI��� � � J^vodfsubmhP� � � � R

T zyuzy�K twrfyx?

hfs� gj?
�� [

vI��� � � J^vodfsubmhP� � � � R
vbI��� � � J^vodfsubmhP� � � � S

\ mj wj ?�

{fwd6� hfs� gj?
�� [

bmhpsM�
,sfrj,� {fwd8

{fwd7� hfs� gj?
�� [

tvqqpsufe
votvqqpsufe

� � � � T� hfs� gj?
�� [
�� [

1IRJ� {fwd9
1XJSX� {fwd9�
{fwd9�

� � � � U� hfs� gj?
�� [

1ufwfrjyjw� {fwd9
itjx� sty� j}nxy

FQLTW� xnlsnknj x�ymfy�ymj �fqltwnymr�nx�gj nsl�ij knsj i�| nym�f�szrj wnh�htij 3

IRJ� xnlsnknj x�ymfy�ufwfrj yj wx�xuj hnknh�yt�I R J �uj wktwrfshj �fwj �yt�ktqqt| 3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �fqltwnymr3�

s� nx�f�utxnyn{j �nsyj lj w�ymfy�wj uwj xj syx�f�I R J �xuj hnknh�fqltwnymr3�

,sfrj,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�nij synk~ nsl�fs�fqltwnymr�sfrj 3�

� � � � � � � � � hfs�gj �f�{fqzj �tw�f�{fwnfgqj 3

XJSX� xnlsnknj x�ymfy�ufwfrj yj wx�xuj hnknh�yt�xj sxtw�uj wktwrfshj �fwj �yt�ktqqt| 3�

tvqqpsufe xnlsnknj x�ymfy�ymj �I R J �xzuutwyx�ymj �uwj {ntzxq~ �ij knsj i�zshj wyfnsy~ �fqltwnymr3

votvqqpsufe xnlsnknj x�ymfy�ymj �I R J �itj x�sty�xzuutwy�ymj �uwj {ntzxq~ �ij knsj i�zshj wyfnsy~ �fqltwnymr3�

Ymj �Z S H J W YFQL �xyfyj rj sy�nx�ufxxj i�yt�tzyuzy�| mj s�fhyn{fyj i�g~ �ymj �Z S H J W YXJ Y�xyfyj rj sy3�

Note: The characterization file contains the various uncertainty algorithms that are supported by the particular
DME. Each of these algorithms is assigned an integer code in the characterization file.
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6.216 UNCERTSET

g� �� ����[ Fhyn{fyj x�fs�zshj wyfnsy~ �fqltwnymr�fsi1�tuyntsfqq~ 1�f�ij hnxnts�wzqj 1�tw�ij fhyn{fyj x�fs~ �ymfy�fwj �
hzwwj syq~ �fhyn{fyj i3

Nsuzy� K twrfyx?

hfs� gj? vodfsutfuP� � � � R

T zyuzy�K twrfyx?

hfs� gj? vodfsutfuP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [

poMvI��� � � RJM� � � � S
TKK�

{fwd7� hfs� gj?
�� [

IW-qsfrj7.�
STSJ�

IW-qsfrj7.� nx�f��� � � ��tk�f�uwj {ntzxq~ �ij knsj i�htsktwrfshj �ij hnxnts�wzqj 3�

STSJ� xnlsnknj x�ymfy�st�ij hnxnts�wzqj �nx�gj nsl�fhyn{fyj i3�

TKK� xnlsnknj x�ymfy�zshj wyfnsy~ �fqltwnymrx�fsi�htsktwrfshj �ij hnxnts�wzqj x�fwj �inxfgqj i3�

TS� xnlsnknj x�ymfy�ymj �xuj hnknj i�zshj wyfnsy~ �fqltwnymr�fsi1�tuyntsfqq~ 1�ymj �xuj hnknj i�htsktwrfshj �
ij hnxnts�wzqj �fwj �j sfgqj i3

Z-qsfrj6.� nx�f��� � � ��tk�f�uwj {ntzxq~ �ij knsj i�zshj wyfnsy~ �fqltwnymr3

Ymj �Z S H J W YXJ Y�xyfyj rj sy�nx�ufxxj i�yt�tzyuzy�| mj s�j } j hzyj i3��Ns�fiinynts1�fs�Z S H J W YXJ Y4T S �xyfyj rj sy� | nqq�
hfzxj �ymj �htwwj xutsinsl�Z S H J W YFQL �xyfyj rj sy�fsi1�nk�fuuwtuwnfyj 1� H S K W R W ZQ�xyfyj rj sy�yt�gj �ufxxj i�yt�
�� �� � �O
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6.217 UNITS

g� �� ����[ Xuj hnknj x�ymj �zsnyx�ymfy�| nqq�gj �fhyn{j �ymwtzlmtzy�ymj �uwtlwfr3�

Nsuzy�K twrfyx?�

hfs� gj? ZSNYX4{fwd61{fwd7� {fwd8

T zyuzy�K twrfyx?

hfs� gj? ZSNYX4{fwd61{fwd7� {fwd8

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [

RR�
HR�
RJYJW�
NSHM�
KJJY�

{fwd7� hfs� gj?
�� [
�� [

FSLIJH�
FSLIRX�
FSLWFI�

{fwd8� hfs� gj?
�� [
�� [

1YJRUK�
1YJRUH�
itjx� sty� j}nxy

FSLIJH� xnlsnknj x�fslqj x�tw�fslzqfw�ytqj wfshj x�ns�ij lwj j �ij hnrfq�ktwr3�

FSLIRX� xnlsnknj x�fslqj x�tw�fslzqfw�ytqj wfshj x�ns�ij lwj j x1�rnszyj x1�fsi�xj htsix�| nym�f�htqts�,?,�fx�f�
ij qnrnyj w1�ktw�j } fruqj ?�59?58?9<355

FSLWFI� xnlsnknj x�fslqj x�tw�fslzqfw�ytqj wfshj x�ns�wfinfs�ktwr3

HR� xnlsnknj x�inxyfshj �ns�hj synrj yj wx3

KJJY� xnlsnknj x�inxyfshj �ns�kj j y3

NSHM� xnlsnknj x�inxyfshj �ns�nshmj x3

RJYJW� xnlsnknj x�inxyfshj �ns�rj yj wx3

RR� xnlsnknj x�inxyfshj �ns�rnqqnrj yj wx3

YJRUH� xnlsnknj x�yj ruj wfyzwj �ns�ij lwj j x�H j qxnzx3

YJRUK� � �� ���nj x�yj ruj wfyzwj �ns�ij lwj j x�K fmwj smj ny3

Ymj �Z S NYX�xyfyj rj sy�hfs�gj �nxxzj i�rzqynuqj �ynrj x�ns�f�uwtlwfr3��Xyfyj rj syx�ymfy�j } uqnhnyq~ �xuj hnk~ �f�zsny�y~ uj 1�
xzhm�fx�FH QWFY�tw�K J I WFY1�fwj �sty�� ��� � �j i�g~ �ymj �Z S NYX �xyfyj rj sy3

Ymj �Z S NYX �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3
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6.218 VALUE

g� �� ����[ X j yx�f�I R NX �{fwnfgqj �j vzfq�yt�ymj �{fqzj �tk�f�xj yynsl�tw�uwtuj wy~ 3�

Ymnx�kzshynts�wj yzwsx�inkkj wj sy�ifyf�y~ uj x1�gfxj i�ts�ymj �ufwynhzqfw�nsktwrfynts�wj vzj xyj i1�xt�
ymj �wj xzqy�rzxy�gj �fxxnlsj i�yt�f�uwj {ntzxq~ �ij hqfwj i�{fwnfgqj �tk�f�uwtuj w�y~ uj 3��K tw�wj yzws�
{fqzj x�tk�y~ uj �H M FW1�nk�ymj �qj slym�tk�ymj �wj yzwsj i�xywnsl�nx�qfwlj w�ymfs�ymj �H M FW �{fwnfgqj 1�ymj �
wj xzqy�| nqq�gj �ywzshfyj i�yt�ymj �xn�j �tk�ymj �{fwnfgqj 3�

Nsuzy� K twrfyx?

hfs� gj? � � � �� � � ^wbmvfP� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

FHQWFY� {fwd7
GFIYXY�
cpvoeM� � � � : �
HWRTIJ�
HWTXHQ�
HWXQHY�
d{tmduM��� � � 6�
IFYXJY�
efgmfdujpo
enjtneM� � � � ;�
enjtnoM� � � � ;�
JWWTW1{fwd<�
KJIWFY� {fwd=�
gjmobnM� � � � ;�
KNSUTX�
hfpbmhM� � � � 66�
hpupM� � � � RS

�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

RTIJ�
UWHTRU�
UYGZKK�
qunfbtM� � � � 67�
XHSRTI�
totfuM� � � � 68�
XSXQHY�
totnouM� � � � 69�
YJHTRU�
vojutM� � � � 6: �
\PUQFS�
gbI��� � � SJM� � � � 6;�
ldI��� � � TJ
WY-qsfrj9.1{fwd6=�
XF-qsfrj: .� {fwd6>�
X\-qsfrj;.1{fwd75�
YF-qsfrj<.1{fwd76�

{fwd7� hfs� gj?
�� [

1{fwd8�
1{fwd9�

{fwd8� hfs� gj?
�� [
�� [

RJXFHQ�
UTXFHQ�
WTYFHQ�

� � � � U� hfs� gj?
�� [
�� [

RJXFHQ1FHJQ�
UTXFHQ1FHJQ�
WTYFHQ1FHJQ�

� � � � V� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [

gI��� � � YJMdpvou
gbI��� � � ZJMdpvou
uI��� � � RQJMdpvou
ubI��� � � RRJMdpvou
gI��� � � YJM� �� �� �
gbI��� � � ZJM� �� �� �
uI��� � � RQJM� �� �� �
ubI��� � � RRJM� �� �� �

� � � � W� hfs� gj?
�� [

SFRJ�
wfstjpo

� � � � X� hfs� gj?
�� [

JWW�
fssnpef

� � � � Y� hfs� gj?
�� [

1{fwd>�
M� � � � RQ
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{fwd>� hfs� gj?
�� [
�� [
�� [

RJX[JQ�
UTX[JQ�
WTY[JQ�
XHS[JQ�

{fwd65� hfs� gj?
�� [
�� [
�� [

RJX[JQ1KJJI�
UTX[JQ1KJJI�
WTY[JQ1KJJI�
XHS[JQ1KJJI�

� � � � RR� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

FWH�
HNWHQJ�
HTSJ�
dposbetfhnou
HUFWQS�
H^QSIW�
dzmsbetfhnou
JQQNUX�
fmpohdzm
JILJUY�
LHZW[J�
LXZWK�
QNSJ�
TGOJHY�
UFWUQS�
UQFSJ�
WHYSLQ�
sfwtvsg
XUMJWJ�
tqisbetfhnou
X^RUQS�
upssbetfhnou
YTWZX�

� � � � RS� hfs� gj?
�� [
�� [
�� [

]F]NX�
^F]NX�
_F]NX�
UTX�

� � � � RT� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [

FUUWHM�
WJYWHY�
XJFWHM�
HQWXWK�
dmstsgMejtu
IJUYM�
efquiMejtu

� � � � RU� hfs� gj?
�� [
�� [

][JH�
_[JH�
RSYQJS�

� � � � RV� hfs� gj?
�� [
�� [

INXY�
FSLQ�
YJRU�

� � � � RW� hfs� gj?
�� [

UYIFYF�
XN_J� {fwd6<�

� � � � RX� hfs� gj?
�� [

M� � � � �� �
itjx� sty� j}nxy

� � � � RY� hfs� gj?
�� [

bohmMdx
bohmMddx
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� � � � RZ� hfs� gj?
�� [
�� [

MH� � � � H
M� � � �� �
itjx� sty� j}nxy

� � � � SQ� hfs� gj? bohmfMH� �� �� �� � � H

� � � � SR� hfs� gj? {fwd77� {fwd78�

� � � � SS� hfs� gj?
�� [
�� [
�� [
�� [

FHY�
IJ[�
FRY�
NSYTQ�
TZYTQ�

� � � � ST� hfs� gj?
�� [

M� ���� �
itjx� sty� j}nxy

FHJQ� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �fhhj qj wfynts�wfyj �zsnyx�nsinhfyj i�g~ � � �� U1�fx�f�y~ uj �
H M FW3�

ymj �{fqzj �wj yzwsj i�hfs�gj ?� ,R UR R ,�
� �tw?� HnnqttH
� �tw?� ,NUR R ,�
� �tw?� HjqttH
� �tw?� ,W UR R ,�
� �tw?� ,I J K FQY,�
� �tw?� HijhiH
� �tw?� HmpxH
� �tw?� HqdfouHO

FHQWFY� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�j nymj w�ymj �hzwwj sy�fhhj qj wfynts�wfyj �tw�ymj �hzwwj sy�
fhhj qj wfynts�wfyj �zsnyx3

\ mj s� � � �� S�nx� � � �� T�ymj �{fqzj �wj yzwsj i�nx�f�y~ uj �I T Z GQJ 3�

\ mj s� � � �� S�nx� � � �� U�ymj �{fqzj �wj yzwsj i�nx�f�y~ uj �H M FW3�

FHY� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �j kkj hyn{j ��tsj �xn�j �-nshqzinsl�fs~ �gtszx.�fx�f�y~ uj �
W J FQ3�

FRY� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �frtzsy�tk�ij {nfynts�gj ~ tsi�ymj �ytqj wfshj �qnrny�fx�f�
y~ uj �W J FQ3

bohmMdx xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�fslzqfw�xj yynsl�ns�ij lwj j x1�fx�f�y~ uj �W J FQ3��
Ymj �{fqzj �wj yzwsj i�nx�yt�gj �ymj �fgxtqzyj �fslqj �rj fxzwj i�hqthp| nxj �kwtr�53�

FSLQ1HH\� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�fslzqfw�xj yynsl�ns�ij lwj j x1�fx�f�y~ uj �W J FQ3��
Ymj �{fqzj �wj yzwsj i�nx�yt�gj �ymj �fgxtqzyj �fslqj �rj fxzwj �htzsyj wNhqthp| nxj �kwtr�53

FSLQJ� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�fslzqfw�xj yynsl�tk�ymj �sfrj i�fslqj �ts�ymj �
�� � � � �| wnxy�fx�f�y~ uj �W J FQ3

H� �� �� �� � � H nx�ymj �sfrj �tk�f�| wnxy�fslqj 1�fx�ny�| fx�ij knsj i�ns�ymj �\ W NXY�xyfyj rj sy3�

FUUWHM� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �fuuwtfhm�inxyfshj �fx�f�y~ uj �I T ZGQJ 3�

FWH� xnlsnknj x�ymfy�ymj �hzwwj sy�hnwhzqfw�fwh�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj ��� �� ��� � 3�

GFIYXY� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�tk�GFI YXY�fx�f�y~ uj �GT T Q�
-T S B 3YW Z J 31�T K K B 3K FQXJ 3.3

gsiszr� nx�f�utxnyn{j �nsyj lj w�szrgj w�zxj i�yt�xj qj hy�ymj �s,ym�gtzsinsl�uqfsj �ktw�ymj �ln{j s�kj fyzwj �tw�
ytqj wfshj 3��Ymj �kzshynts�nx�yt�wj yzws�ymj �qfgj q�sfrj �tk�ymj �s,ym�gtzsinsl�uqfsj �tw�,S T S J ,1�fx�
f�y~ uj �H M FW3

GTZSI� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�kj fyzwj �gtzsinsl�nsktwrfynts�gfxj i�ts�{fwdV3�

HNWHQJ� xnlsnknj x�ymfy�ymj �hzwwj sy�hnwhqj �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �wj yzwsj i3�
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HQWXWK� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �qfgj q�sfrj 1�fx�f�y~ uj �H M FW1�tk�ymj �hqj fwfshj �
uqfsj �kj fyzwj 1�tw�,,�nk�st�hqj fwfshj �uqfsj �kj fyzwj �nx�xuj hnknj i�tw�nk�H QW XW K �nx�T K K 3�

dmstsgMejtu xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �inxyfshj �fx�f�y~ uj �I T Z GQJ 1�tw��j wt�nk�H QW XW K �nx�
T K K 3�

HTSJ� xnlsnknj x�ymfy�ymj �hzwwj sy�htsj �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj ��� �� ��� � 3�

dposbetfhnou xnlsnknj x�ymfy�ymj �hzwwj sy�htsnhfq�wfinfq�xj lrj sy�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �
�� �� ��� � 3�

HTZSY� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �szrgj w�tk�gtzsinsl�uqfsj x�fxxthnfyj i�| nym�ymj �
ln{j s�kj fyzwj �tw�ytqj wfshj 1�fx�f�y~ uj �NS YL W3

HUFWQS� xnlsnknj x�ymfy�ymj �hzwwj sy�hqtxj iNj sij i�ufwfqqj q�kj fyzwj �fqltwnymr�nx�yt�gj ��� �� ��� � 3�

HWRTIJ� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�tk�I R NX�xyfyj rj sy�j } j hzynts1�fx�
tsj �tk�-,XJ V S YQ,1�,XNR ZQ,1�tw�,X^S H ,.�fx�f�y~ uj �H M FW3�

HWTXHQ� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�tk�H W T X H Q�fx�f�y~ uj �GT T Q�
-T S B 3YW Z J 31�T K K B 3K FQXJ 3.3

HWXQHY� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �qfgj q�sfrj �tk�ymj �hzwwj sy�hfwwnflj �fx�f�y~ uj �H M FW?�
K tw�f�hfwwnflj �htrrts�xj hynts1�wj yzwsx�,FQQ,�
K tw�f�xnslqj �hfwwnflj �x~ xyj r�wj yzwsx�,,1�nk�ymj �hfwwnflj �mfx�sty�gj j s�ij knsj i�| nym�ymj �
H W L I J K �xyfyj rj sy3

H^QSIW� xnlsnknj x�ymfy�ymj �hzwwj sy�h~ qnsij w�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj ��� �� ��� � 3�

dzmsbetfhnou xnlsnknj x�ymfy�ymj �hzwwj sy�h~ qnsiwnhfq�wfinfq�xj lrj sy�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �
�� �� ��� � 3�

H_XQHY� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�tk�H _XQH Y�ktw�ymj �ln{j s�qfgj q�sfrj �
fx�f�y~ uj �GT T Q�-T S B 3YW Z J 31�T K K B 3K FQXJ 3.3

IFYXJY� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �qfgj q�sfrj �tk�ymj �hzwwj sy�wj kj wj shj �kwfrj �fx�f�y~ uj �
H M FW3�

efgmfdujpo xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �{fqzj �tk�ymj �hzwwj sy�uwtgj �inxuqfhj rj sy�fx�f�y~ uj �
I T ZGQJ 3��Ymj �kzshynts�wj yzwsx��j wt�nk�ymj �uwtgj �itj xs,y�xzuutwy�inxuqfhj rj sy3�

IJUYM� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �qfgj q�sfrj 1�fx�f�y~ uj �H M FW1�tk�ymj �ij uym�uqfsj �
kj fyzwj 1�tw�,,�nk�st�ij uym�uqfsj �kj fyzwj �nx�xuj hnknj i�tw�I J UYM �nx�T K K 3

efquiMejtu xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �inxyfshj �fx�f�y~ uj �I T ZGQJ 1�tw��j wt�nk�I J UYM �nx�
T K K 3�

,ijxh,� nx�f�yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�| mnhm�nx�ymj �ynu�ij xhwnuynts�fx�ij knsj i�ns�ymj �
X J S XT W 4R QYUW G�xyfyj rj sy3

IJ[� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �ytqj wfshj �ij {nfynts�-fhyzfqNstrnsfq.�fx�f�y~ uj �
W J FQ3�

IRNXRI� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�I R NX �rtizqj �sfrj �tw�{j wxnts�fx�f�y~ uj �
H M FW �tk�ymj �xfrj �qj slym�fx�ymfy�ns�ymj �ij knsnynts3��Gfxj i�ts�{fwdW3�

IRNXRS� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�I R NX�uwtlwfr�sfrj �tw�{j wxnts�fx�f�y~ uj �
H M FW �tk�ymj �xfrj �qj slym�fx�ymfy�ns�ymj �ij knsnynts3��Gfxj i�ts� � � �� W3�
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itjx� sty� j}nxy xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�{fwntzx�{fqzj x�ij uj sij sy�ts�ymj �xyfyj rj sy�nxxzj i?

| nym�FH QWFY@
wj yzwsx�ymj �hzwwj sy�rj fxzwj rj sy�fhhj qj wfynts�wfyj �fx�f�y~ uj �I T ZGQJ 1�tw��j wt�ktw�I J K FQY1�
M NL M 1� QT \ 3

| nym�K J I WFY@
wj yzwsx�ymj �hzwwj sy�rj fxzwj rj sy�{j qthny~ �fx�f�y~ uj �I T ZGQJ 1�tw��j wt�ktw�I J K FQY1�M NL M 1�
QT \ 3�

| nym�K FI��� � � JMtj{f\
wj yzwsx�ymj �knwxy�tw�tsq~ �xn�j �htrutsj syfx�f�y~ uj �I T Z GQJ 3�

| nym�YF-qsfrj .@�
yt�xuj hnk~ �ymj �knwxy�tw�tsq~ �ytqj wfshj �{fqzj �fx�f�y~ uj �I T Z GQJ 3�

JILJUY� xnlsnknj x�ymfy�ymj �hzwwj sy�j ilj �utnsy�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �wj yzwsj i3�

JQQNUX� xnlsnknj x�ymfy�ymj �hzwwj sy�j qqnuxj �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj ��� �� ��� � 3�

fmpohdzm xnlsnknj x�ymfy�ymj �hzwwj sy�j qtslfyj i�h~ qnsij w�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj ��� �� ��� � 3�

JWW� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�mfsiqj w�fx�f�y~ uj �H M FW3�

ymj �{fqzj �wj yzwsj i�hfs�gj ? H�� � � �H N ymj �xyfyj rj sy�qfgj q�tk�fs�j wwtw�mfsiqj w3
� �tw?� ,T K K ,� N j wwtw�mfsiqnsl�nx�tkk3
� �tw?� ,FZ YT ,� N j wwtw�mfsiqnsl�nx�fzytrfynh3

fssnpef xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �j wwtw�mfsiqnsl�y~ uj �fx�f�y~ uj �H M FW3�

ymj �{fqzj �wj yzwsj i�hfs�gj ?� ,FQQ,�
� �tw?� HjmmfhbmupvdiH
� �tw?� HopupvdiH
� �tw?� ,j wwhtij ,�
� �tw?� ,S T S J ,�

JWWTW� xnlsnknj x�ymfy�hzwwj sy�x~ xyj r�j wwtw�mfsij qnsl�nsktwrfynts�nx�yt�gj �wj yzwsj i�gfxj i�ts�ymj �
{fqzj �tk � � �� X3�

K-qsfrj=.� nx�ymj �qfgj q�tk�ymj �kj fyzwj �strnsfq1�ktw�| mnhm�ymj �gtzsinsl�nsktwrfynts�| nqq�gj �wj yzwsj i3�

KF-qsfrj7.� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �xj qj hyj i�htrutsj sy�tk�ymj �kj fyzwj �fhyzfq�fx�
nsinhfyj i�g~ �� � �� RW3�

KF-qsfrj>.� nx�ymj �qfgj q�tk�ymj �kj fyzwj �fhyzfq1�ktw�| mnhm�ymj �gtzsinsl�nsktwrfynts�| nqq�gj �wj yzwsj i3�

KJIWFY� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�f�kj j iwfyj �{fqzj �ij uj sij sy�ts�ymj �{fqzj �tk�{fwdY3�

| mj s� � � �� Y�nx� � � �� Z�ymj �{fqzj �wj yzwsj i�nx�f�y~ uj �I T ZGQJ 3�
| mj s� � � �� Y�nx� � � �� RQ�ymj �{fqzj �wj yzwsj i�nx�f�y~ uj �H M FW3

KNQSFR� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�sfrj �tw�{j wxnts�tk�ymj �hzwwj sy�wj xzqyx�knqj �fx�f�y~ uj �
H M FW �tk�ymj �xfrj �qj slym�fx�ymfy�ns�ymj �ij knsnynts3��Gfxj i�ts�� � �� W3�

KNSUTX� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�tk�K NS UT X�fx�f�y~ uj �GT T Q�
Ipo^OuW Z J 31�T K K B 3K FQXJ 3.3

LHZW[J� xnlsnknj x�ymfy�ymj �hzwwj sy�lj sj wnh�hzw{j �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj ��� �� ��� � 3�
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LJTFQL� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�ktw�ymj �ln{j s�kj fyzwj �y~ uj �fx�f�y~ uj �
H M FW3�

ymj �{fqzj �wj yzwsj i�hfs�gj ?� ,QXYXV W,�
� tw?� ,R NS R F],�
� tw?� ,R F]NSX,�
� tw?� HnjodjsH
� tw?� HctqmoH
� tw?� ,I J K FQY,��
� tw?� ,J ]YJ W S1I R NX1�R I��� � � 6.1�ufwfrj yj w�qnxy,
� tw?� ,J ]YJ W S1I R J 1�wtzynsj 1�ufwfrj yj w�qnxy,
� tw?� ,J ]YJ W S1X^X1�wtzynsj 1�ufwfrj yj w�qnxy,

LTYT� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�j kkj hyn{j �xj sxtw�utxnynts�ns�U H X �gfxj i�ts�
� � �� RS3�

LXZWK� xnlsnknj x�ymfy�ymj �hzwwj sy�lj sj wnh�xzwkfhj �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj ��� �� ��� � 3�

NSYTQ� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�3YWZ J 3��nk�ymj �ytqj wfshj �nx�| nymns�xuj h31�j qxj �3K FQXJ 3��
fx�f�y~ uj �GT T Q3

ldI��� � � T.� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �pj ~ �hmfwfhyj wnxynh,x�hwnynhfqny~ �ij xnlsfytw�fx�f�y~ uj �
H M FW3�

Ymj �{fqzj �wj yzwsj i�hfs� gj ?� HdsjujdbmH
� tw?� HnbkpsH
� tw?� HnjopsH
� tw?� ,S T S J ,�

qsfrj6� nx�ymj �qfgj q�sfrj �tk�f�htqqnxnts��tsj 3

QNSJ� xnlsnknj x�ymfy�ymj �hzwwj sy�qnsj �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj ��� �� ��� � 3�

RJXFHQ� xnlsnknj x�ymfy�ymj �hzwwj sy�xj yynsl�ktw�rj fxzwj rj sy�fhhj qj wfynts�wfyj �tw�ymj �hzwwj sy�zsnyx�ktw�
rj fxzwj rj sy�fhhj qj wfynts�wfyj �nx�yt�gj �wj yzwsj i3

\ mj s� � � �� S�nx� � � �� T�ymj �{fqzj �wj yzwsj i�nx�f�y~ uj �I T Z GQJ 3

\ mj s� � � �� S�nx� � � �� U�ymj �{fqzj �wj yzwsj i�nx�f�y~ uj �H M FW3

RJX[JQ� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�ktw�rj fxzwj rj sy�{j qthny~ �fx�f�y~ uj �
I T ZGQJ 3�

RJX[JQ1KJJI� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�ktw�rj fxzwj rj sy�{j qthny~ �zsnyx�fx�f�
y~ uj �H M FW3�

ymj �{fqzj �wj yzwsj i�hfs�gj ?HnqnH
� � � � � �tw?� ,R R UX,�
� � � � � �tw?� �,NUR ,�
� � � � � �tw?� �,NUX,
� � � � � �tw?� �,W UR ,
� � � � � �tw?� �,I J K FQY,
� � � � � �tw?� �,M NL M ,�
� � � � � �tw?� HmpxH
� � � � � �tw?� �,U H J S Y,

RSYQJS� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �xj sxtw�rtzsy�tkkxj y�fx�f�y~ uj �[ J H YT W �ns��R H X3�

RTIJ� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�I R J �j } j hzynts�rtij �fx�f�y~ uj �H M FW

ymj �{fqzj �wj yzwsj i�hfs�gj ? HbvupMqsphMnboH
� �tw?� HbvupMnboH
� �tw?� HqsphMnboH
� �tw?� ,R FS,�

SFRJ� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �knqj sfrj 1�I R NX �uwtlwfr�sfrj 1�tw�I R NX�rtizqj �
sfrj �fx�f�y~ uj �H M FW �tk�ymj �xfrj �qj slym�fx�ymfy�ns�ymj �ij knsnynts3

TGOJHY� xnlsnknj x�ymfy�ymj �hzwwj sy�'zxj w�hwj fyj i'�kj fyzwj �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �wj yzwsj i3�
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TZYTQ� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�3YW Z J 3��nk�ymj �ytqj wfshj �nx�tzy�tk�xuj h1�j qxj �3K FQXJ 3��
fx�f�y~ uj �GT T Q3

UFWUQS� xnlsnknj x�ymfy�ymj �hzwwj sy�kj fyzwj �tk�qnsj fw�xn�j �-xqty1�gqthp.�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�
gj ��� �� ��� � 3�

UQFSJ� xnlsnknj x�ymfy�ymj �hzwwj sy�uqfsj �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj ��� �� ��� � 3�

UTX� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy� }̀ 1~ 1�b�qthfynts�ns�U H X �fx�f�y~ uj �[ J H YT W �
fx�nsinhfyj i�g~ �{fwdRS

UTXFHQ� xnlsnknj x�ymfy�ymj �hzwwj sy�xj yynsl�ktw�utxnyntsnsl�fhhj qj wfynts�wfyj �tw�ymj �hzwwj sy�zsnyx�ktw�
utxnyntsnsl�fhhj qj wfynts�wfyj �nx�yt�gj �wj yzwsj i3�

\ mj s� � � �� S�nx� � � �� T�ymj �{fqzj �wj yzwsj i�nx�f�y~ uj �I T Z GQJ 3

\ mj s� � � �� S�nx� � � �� U�ymj �{fqzj �wj yzwsj i�nx�f�y~ uj �H M FW3

UTX[JQ� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�ktw�utxnyntsnsl�{j qthny~ �fx�f�y~ uj �
I T ZGQJ 3�

qptwfmMgffe xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�ktw�utxnyntsnsl�{j qthny~ �zsnyx�fx�f�
y~ uj � H M FW3

ymj �{fqzj �wj yzwsj i�hfs�gj ?HnqnH
� � � � � �tw?� ,R R UX,�
� � � � � �tw?� �,NUR ,�
� � � � � �tw?� �,NUX,
� � � � � �tw?� �,W UR ,
� � � � � �tw?� �,I J K FQY,
� � � � � �tw?� �,M NL M ,�
� � � � � �tw?� HmpxH
� � � � � �tw?� �,U H J S Y,

UWHTRU� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�tk�UW H T R U �fx�f�y~ uj �GT T Q�
-T S B 3YW Z J 31�T K K B 3K FQXJ 3.3

UYGZKK� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�tk�UYGZ K K �fx�f�y~ uj �GT T Q�
-T S B 3YW Z J 31�T K K B 3K FQXJ 3.3

UYIFYF� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �szrgj w�tk��xfruqj �utnsyx�ktw�ymnx�kj fyzwj �fx�f�y~ uj �
NS YL W3�

UYRJFX� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �fhyzfq�qthfynts�tk�ymj �qfxy�rj fxzwj rj sy�utnsy�ns�
U H X �gfxj i�ts�{fwdRS3�

WHYSLQ� xnlsnknj x�ymfy�ymj �hzwwj sy�wj hyfslqj �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj ��� �� ��� � 3�

WJYWHY� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �wj ywfhy�inxyfshj �fx�f�y~ uj �I T Z GQJ 3

sfwtvsg xnlsnknj x�ymfy�ymj �hzwwj sy�xzwkfhj N��Nwj {tqzynts�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj ��� �� ��� � 3�

WTYFHQ� xnlsnknj x�ymfy�ymj �hzwwj sy�xj yynsl�ktw�wtyfw~ �yfgqj �fhhj qj wfynts�wfyj �tw�ymj �hzwwj sy�zsnyx�ktw�
wtyfw~ �yfgqj �fhhj qj wfynts�wfyj �nx�yt�gj �wj yzwsj i3

\ mj s� � � �� S�nx� � � �� T�ymj �{fqzj �wj yzwsj i�nx�f�y~ uj �I T Z GQJ 3

\ mj s� � � �� S�nx� � � �� U�ymj �{fqzj �wj yzwsj i�nx�f�y~ uj �H M FW3

WTY[JQ� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�ktw�wtyfw~ �yfgqj �{j qthny~ �fx�f�y~ uj �
I T ZGQJ 3�
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spuwfmMgffe xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�ktw�wtyfw~ �yfgqj �{j qthny~ �zsnyx�fx�f�
y~ uj � H M FW3

ymj �{fqzj �wj yzwsj i�hfs�gj ?HnqnH
� � � � � �tw?� ,R R UX,�
� � � � � �tw?� �,NUR ,�
� � � � � �tw?� �,NUX,
� � � � � �tw?� �,W UR ,
� � � � � �tw?� �,I J K FQY,
� � � � � �tw?� �,M NL M ,�
� � � � � �tw?� HmpxH
� � � � � �tw?� �,U H J S Y,

WY-qsfrj9.� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �xj qj hyj i�htrutsj sy�tk�ymj �wtyfw~ �yfgqj �fx�nsinhfyj i�
g~ �� � �� RY3�

XF-qsfrj: .� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �xn�j �tk�ymj �xj qj hyj i�htrutsj sy�tk�f�xj sxtw�fhyzfq�
fx�nsinhfyj i�g~ �{fwdRZ�fx�f�y~ uj �W J FQ3

XHSRTI� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�tk�X H S R T I �fx�f�y~ uj �GT T Q�
-T S B 3YW Z J 31�T K K B 3K FQXJ 3.3

XHS[JQ� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�ktw�xhfssnsl�{j qthny~ �fx�f�y~ uj �
I T ZGQJ 3�

tdowfmMgffe xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�ktw�xhfssnsl�{j qthny~ �zsnyx�fx�f�y~ uj �
H M FW3�

ymj �{fqzj �wj yzwsj i�hfs�gj ?HnqnH
� � � � � �tw?� ,R R UX,�
� � � � � �tw?� �,NUR ,�
� � � � � �tw?� �,NUX,
� � � � � �tw?� �,W UR ,
� � � � � �tw?� �,I J K FQY,
� � � � � �tw?� �,M NL M ,�
� � � � � �tw?� HmpxH
� � � � � �tw?� �,U H J S Y,

XJFWHM� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �xj fwhm�inxyfshj �fx�f�y~ uj �I T Z GQJ 3

XN_J� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �kj fyzwj �xn�j �-infrj yj w1�wfinzx�tw�fslqj .�fx�f�y~ uj �
W J FQ3�

� � � � �� � nx�f�utxnyn{j �nsyj lj w�szrgj w�zxj i�yt�xj qj hy�ymj �s,ym�xn�j �htrutsj sy�tk�f�kj fyzwj �gfxj i�ts�
ymj �twij w�ns�ymj �kj fyzwj �ij knsnynts3��Ymj �kzshynts�nx�yt�wj yzws�ymj �s,ym�xn�j �htrutsj sy�tk�f�
kj fyzwj �gfxj i�ts�ymj �twij w�ns�ymj �kj fyzwj �ij knsnynts3�

XSXJY� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xuj hnknj i�xj sxtw�xj yynsl�gfxj i�ts�� � �� RT3�

XSXQHY� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �qfgj q�sfrj �tk�ymj �hzwwj syq~ �fhyn{j �xj sxtw�fx�f�y~ uj �
H M FW3�

XSXRSY� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �xj qj hyj i�htrutsj sy�tk�ymj �xj sxtw�rtzsy�gfxj i�ts�
� � �� RU3�

XUMJWJ� xnlsnknj x�ymfy�ymj �hzwwj sy�xumj wj �xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj ��� �� ��� � 3�

tqisbetfhnou xnlsnknj x�ymfy�ymj �hzwwj sy�xumj wnhfq�wfinfq�xj lrj sy�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �
�� �� ��� � 3�

X\-qsfrj;.� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �fslqj �tk�f�xj sxtw�| wnxy�fx�f�y~ uj �W J FQ�3� Ymj �
xj sxtw�| wnxy�nx�nij synknj i�g~ ���� � � W1�fsi�ymj �fslqj �nx�nij synknj i�g~ �� � �� 753��\ mj s�I R X�fslqj �
zsnyx�fwj �gj nsl�zxj i�ymj �{fqzj �tk�ymj �fslqj �nx�ns�ij hnrfq�ij lwj j x3�

X^RUQS� xnlsnknj x�ymfy�ymj �hzwwj sy�kj fyzwj �tk�qnsj fw�xn�j �-xqty1�gqthp.�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�
gj ��� �� ��� � 3�

uI��� � � RQ.� nx�ymj �qfgj q�tk�ymj �ytqj wfshj �strnsfq1�ktw�| mnhm�ymj �gtzsinsl�nsktwrfynts�| nqq�gj �wj yzwsj i3�
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ubI��� � � RR.� nx�ymj �qfgj q�tk�ymj �ytqj wfshj �fhyzfq1�ktw�| mnhm�ymj �gtzsinsl�nsktwrfynts�| nqq�gj �wj yzwsj i

YF-qsfrj<.� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �xj qj hyj i�htrutsj sy�tk�ymj �ytqj wfshj �fhyzfq�fx�
nsinhfyj i�g~ �� � �� SR3�

YJHTRU� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�tk�YJ H T R U �fx�f�y~ uj �GT T Q�
-T S B 3YW Z J 31�T K K B 3K FQXJ 3.3

ynuszr� nx�f�utxnyn{j �nsyj lj w�{fqzj �tk�ymj �ynu�szrgj w�fx�ij knsj i�ns�ymj �XJ S XT W4R QYUWG�xyfyj rj sy3�

ytqszr� nx�f�utxnyn{j �nsyj lj w�szrgj w�zxj i�yt�xj qj hy�ymj �s,ym�xuj hnknj i�ytqj wfshj �gfxj i�ts�ymj �twij w�ns�
ymj �ytqj wfshj �ij knsnynts3��-j } 3��6B qt| ytq1�7B zuytq.3��Nk�sty�xuj hnknj i�ymj �knwxy�{fqzj �| nqq�gj �
�� �� ��� � O

upssbetfhnou xnlsnknj x�ymfy�ymj �hzwwj sy�ytwtnifq�wfinfq�xj lrj sy�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �
�� �� ��� � 3�

YTWZX� xnlsnknj x�ymfy�ymj �hzwwj sy�ytwzx�xzgxynyzyj �kj fyzwj �fqltwnymr�nx�yt�gj �wj yzwsj i3�

vojutMbohm xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�x~ xyj r�xj yynsl�ktw�fslzqfw�zsnyx�fx�f�y~ uj �
H M FW3�

ymj �{fqzj �wj yzwsj i�hfs�gj ? HbohefdH
� �tw?� HbohentH
� �tw?� HbohsbeHO

vojutMejtu xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�x~ xyj r�xj yynsl�ktw�qnsj fw�zsnyx�fx�f�y~ uj �
H M FW3�

ymj �{fqzj �wj yzwsj i�hfs�gj ? HnnH
� �tw?� HdnH
� �tw?� HnH
� �tw?� ,NS H M ,�
� �tw?� HgffuHO

vojutMufnq xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�x~ xyj r�xj yynsl�ktw�yj ruj wfyzwj �zsnyx�fx�f�
y~ uj � H M FW3

ymj �{fqzj �wj yzwsj i�hfs�gj ?� ,YJ R UK ,�
� �tw?� HufnqdHO

� � � �� � � nx�ymj �sfrj �tk�ymj �uwj {ntzxq~ �ij hqfwj i�{fwnfgqj �yt�| mnhm�ymj �{fqzj �nx�fxxnlsj i3�

wfstjpo xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �I R NX�{j wxnts�szrgj w�fx�f�y~ uj �H M FW �tk�ymj �xfrj �
�� �� �m�fx�ymfy�ns�ymj �ij knsnynts1�tw�,S T S J ,3

\PUQFS� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�xj yynsl�tk�\ P UQFS �fx�f�y~ uj �H M FW3�

ymj �{fqzj �wj yzwsj i�hfs�gj ? HyzqmboH
� �tw?� Hz{qmboH
� �tw?� H{yqmboH

]F]NX� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�} �qthfynts�ns�U H X �fx�f�y~ uj �W J FQ�fx�
nsinhfyj i�g~ �� � �� RS3�

][JH� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �xj sxtw�httwinsfyj �x~ xyj r�]�f} nx�fx�f�y~ uj �
[ J H YT W �ns�ymj � I R J Hx�rfhmnsj �httwinsfyj �x~ xyj r3�

^F]NX� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy�~ �qthfynts�ns�U H X �fx�f�y~ uj �W J FQ�fx�
nsinhfyj i�g~ �� � �� RS3�

_F]NX� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws�ymj �hzwwj sy���qthfynts�ns�U H X �fx�f�y~ uj �W J FQ�fx�
nsinhfyj i�g~ �� � �� RS3�

_[JH� xnlsnknj x�ymfy�ymj �kzshynts�nx�yt�wj yzws��ymj �xj sxtw�httwinsfyj �x~ xyj r�_�f} nx�fx�f�y~ uj �
[ J H YT W �ns�ymj �I R J Hx�rfhmnsj �httwinsfyj �x~ xyj r3�

[ fwnfgqj x�rzxy�gj �ij hqfwj i�uwntw�yt�zxnsl�ymj �[ FQZ J �xyfyj rj sy�| nym�ymj �I J H Q�xyfyj rj sy3��Ymj � [ FQZ J �xyfyj rj sy�
| nqq�j {fqzfyj �ymj �ytqj wfshj �xyfyj rj sy-x.�ns�ymj �qfxy�J [ FQ�fsi4tw�T Z YUZY�xyfyj rj sy3�
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Ymj �,�ytqszr,�ufwfrj yj w�nx�y~ unhfqq~ �zxj i�yt�lfns�fhhj xx�yt�j nymj w�ymj �knwxy�tw�xj htsi�ytqj wfshj �{fqzj �ktw�f�
htrutxnyj �ytqj wfshj �-ktw�j } fruqj 1�H T R UT X1�H UW T K X.3��Nk�,�ytqszr,�nx�sty�xuj hnknj i�ymj �{fqzj �wj yzwsj i�nx�ymj �knwxy�
ytqj wfshj �{fqzj 3
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6.219 VFORM

g� �� ����[ Xuj hnknj x�ymj �ifyf�htsyj sy�tk�{j sitw�tzyuzy1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? wI��� � � .B[KTWR4{fwd6� {fwd7

T zyuzy�K twrfyx?

hfs� gj? Fhyn{fyji� |nym� ymj� INXUQ^� xyfyjrjsy

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [
�� [
�� [
�� [
�� [
�� [

STR� {fwd8
FHY� {fwd8
IJ[� {fwd8
FRY� {fwd8
MNXY� {fwd8
UQTY� {fwd8
XYFY� {fwd8
FQQ�
IRJ� {fwd8

{fwd7� hfs� gj?
�� [

1{fwd6� {fwd7
itjx� sty� j}nxy

{fwd8� hfs� gj?
�� [

1,yj}y,�
itjx� sty� j}nxy

FHY� xnlsnknj x�ymfy�ymj �fhyzfq�rj fxzwj i�{fqzj x�ktw�kj fyzwj x�fsi�ytqj wfshj x�| nqq�gj �tzyuzy3�

FQQ� xnlsnknj x�ymfy�fqq�I R J Nxzuutwyj i�tzyuzy�ifyf�nx�tzyuzy3

FRY� xnlsnknj x�ymj �tzy�tk�ytqj wfshj �frtzsy�yt�gj �tzyuzy3��-B �fhyzfq�N�-strnsfq�0�ytqj wfshj ..3

IJ[� xnlsnknj x�ymfy�ij {nfyntsx�kwtr�strnsfq�htsinyntsx�| nqq�gj �tzyuzy3�

IRJ� xnlsnknj x�fiinyntsfq�{j sitw�xuj hnknh�nsxywzhyntsx�ktw�ktwrfyynsl�ymj �wj utwy3�

MNXY� xnlsnknj x�ifyf�htsyj sy�ns�mnxytlwfr�ktwr3

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �{j sitw�tzyuzy�ifyf�xuj hnknhfynts3

STR� xnlsnknj x�ymfy�ymj �strnsfqx�ktw�kj fyzwj x�fsi�ytqj wfshj x�| nqq�gj �tzyuzy3�

UQTY� xnlsnknj x�ifyf�htsyj sy�ns�uqty�tw�lwfumnhx�ktwr3

XYFY� xnlsnknj x�ifyf�htsyj sy�ns�xyfynxynhfq�ktwr3

,yj}y,� nx�f�I R J �xuj hnknh�{j sitw�ktwrfy�xywnsl�j shqtxj i�| nym�futxywtumj x�ymfy�nx�zxj i�yt�j sfgqj �
wj utwynsl�hfufgnqnynj x�ymfy�fwj �sty�| nymns�ymj �hfufgnqny~ �tk�ymj �I R NX �nsyj wkfhj 3�

[KTWR� xnlsnknj x�ymfy�ymj �{j sitw�tzyuzy�ifyf�htsyj sy�nx�gj nsl�xuj hnknj i3�

Ymj �[ -qsfrj .B [ K T W R �xyfyj rj sy�nx�zxj i�| nym�ymj �I NXUQ^�xyfyj rj sy3
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6.220 WINDEF ( input format 1 )

g� �� ����[ I j knsj x�f�| nsit| �zxj i�yt�qnrny�ymj �fwj f�tk�f�{nij t�xj sxtw,x�knj qi�tk�{nj | 1�fsi�fxxnlsx�f�qfgj q�
yt�ny3�

Nsuzy�K twrfyx?�

hfs� gj? wxI��� � � J^xjoefgPfehfmoM� M� M� M� �� M�� �

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

fsl� nx�ymj �fslqj �tk�ymj �qnsj �wj qfyn{j �yt�ymj �utxnyn{j �]�f} nx�tk�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r3��
S tyj �ymfy�ny�fqxt�uwt{nij x�ymj �twnj syfynts�ktw�ymj �xhfssnsl�inwj hynts�wj qfyn{j �yt�ymj �qnsj ,x�twnlns3��
Fuuq~ �ymj �wnlmy�mfsi�wzqj �ktw�xnls�hts{j synts3�

JILJQS� xnlsnknj x�ymfy�fs�j ilj �qnsj �| nqq�gj �ij knsj i�fsi�zxj i�ktw�rj fxzwj rj syx3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �| nsit| 3�

qjs� nx�f�utxnyn{j �wj fq�szrgj w�wj uwj xj synsl�ymj �ytyfq�qj slym�tk�ymj � j ilj �qnsj �j vzfqq~ �inxutxj i�fgtzy�
ymj �j ilj �qnsj ,x�twnlns3

}1~1�� fwj �ymj �]1̂ 1_1�httwinsfyj x�tk�ymj �hj syj w�tk�ymj �qnsj 3��Ymnx�utnsy�nx�wj kj wwj i�yt�fx�ymj �qnsj ,x�
���� ��O

Note 1: A typical PTMEAS point would coincide with the edge line origin. Algorithms defined with the ALGDEF
statement, and activated with the SNSET statement, can be used to specify applications for the edge
line, for example counting intersections, or evaluating intersections, or both.

Note 2: Refer to (Figure B.85 — Edge line orientation and applications) for an illustration of the video edge line
orientation and applications.
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6.221 WINDEF ( input format 2 )

g� �� ����[ I j knsj x�f�| nsit| �zxj i�yt�qnrny�ymj �fwj f�tk�f�{nij t�xj sxtw,x�knj qi�tk�{nj | 1�fsi�fxxnlsx�f�qfgj q�
yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? wxI��� � � J^xjoefgPcpyM� M� M� M� � M� � M� ��

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

fsl� nx�ymj �fslqj �tk�ymj �gt} �| nsit| �f} nx�wj qfyn{j �yt�ymj �utxnyn{j �]�f} nx�tk�ymj �hzwwj sy�ufwy�
httwinsfyj �x~ xyj r3��S tyj �ymfy�ny�fqxt�uwt{nij x�ymj �twnj syfynts�ktw�ymj �xhfssnsl�inwj hynts�
wj qfyn{j �yt�ymj �qnsj ,x�twnlns3��Fuuq~ �ymj �wnlmy�mfsi�wzqj �ktw�xnls�hts{j synts3�

GT]� xnlsnknj x�ymfy�f�wj hyfslzqfw�xmfuj i�| nsit| �nx�ij knsj i3

i}1i~� fwj �utxnyn{j �wj fq�szrgj wx1�| mj wj �i} �nx�ymj �| niym�tk�ymj �gt} �ns�ymj �]�inwj hynts�fsi�i~ �nx�ymj �
qj slym�tk�ymj �gt} �ns�ymj �^�inwj hynts1�j vzfqq~ �inxutxj i�fgtzy�ymj �twnlns�-hj syj w.�tk�ymj �gt} 3

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �| nsit| 3

}1~1�� fwj �ymj �]1̂ 1_1�httwinsfyj x�ktw�ymj �twnlns�tk�ymj �gt} 3��Ymj �twnlns�tk�ymj �gt} �nx�ymj �hj syj w�tk�ymj �
gt} 3�

Note 1: A typical PTMEAS point would coincide with the origin of the window. Algorithms defined with the
ALGDEF statement, and activated with the SNSET statement, can be used to specify applications for
the BOX window, for example, maximum or minimum points, and line fits, etc.

Note 2: Refer to (Figure B.86 — Video box window orientation and applications) and (Figure B.87 — Box
window applications) for illustrations of the orientation and applications of the BOX window statements.
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6.222 WKPLAN

g� �� ����[ Zxj i�yt�j } uqnhnyq~ �ij hqfwj �tw�hmfslj �f�| twpnsl�uqfsj 3

Nsuzy� K twrfyx?

hfs� gj? xlqmboP� � � � R

T zyuzy�K twrfyx?

hfs� gj? xlqmboP� � � � R

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [

]^UQFS�
^_UQFS�
_]UQFS�

]^UQFS� xnlsnknj x�ymj �]^�uqfsj �tk�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r�nx�ymj �| twpnsl�uqfsj 3�

^_UQFS� xnlsnknj x�ymj �^_�uqfsj �tk�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r�nx�ymj �| twpnsl�uqfsj 3

_]UQFS� xnlsnknj x�ymj �_]�uqfsj �tk�ymj �hzwwj sy�ufwy�httwinsfyj �x~ xyj r�nx�ymj �| twpnsl�uqfsj 3�

Ymnx�uqfsj �nx�wj vznwj i�ktw�ij yj wrnsnsl�utqfw�httwinsfyj x�fsi�ymj �xyfwy�fslqj �ktw�K J FY4FW H �-�nsuzy�ktwrfy�6�.3��Ny�nx�
ns�j kkj hy�zsynq�f�sj | �| twpnsl�uqfsj �nx�hmfslj i3��W j kj w�yt�-K nlzwj �cOYY�� �Ymj �| twpnsl�uqfsj .�fsi�-K nlzwj �cOYZ�� �
\ twp�Uqfsj �hmfslj �fx�f�wj xzqy�tk�f�sj | �I FYXJ Y�xyfyj rj sy�j } j hzynts.�3�

Ymj �\ P UQFS �xyfyj rj sy�nx�ufxxj i�yt�ymj �tzyuzy�knqj �| mj s�j } j hzyj i3�
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6.223 WRIST

g� �� ����[ I j knsj x�fs�fwynhzqfynsl�| wnxy�xj sxtw�htrutsj sy1�fsi�fxxnlsx�f�qfgj q�yt�ny3�

Nsuzy� K twrfyx?

hfs� gj? txI��� � � J^xsjtY4{fwd61{fwd7� {fwd81RSYQJS1j}1j~1j�� {fwd9

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj? spudfoM� � M� � M� � M� � M� � M� � M� � M� � M� �

{fwd7� hfs� gj? bohmfMH� �� �� �� � � HM� � � � VM� � � � W

{fwd8� hfs� gj?
�� [

1{fwd61{fwd7� {fwd8
itjx� sty� j}nxy

{fwd9� hfs� gj?
�� [

MH� � � � � � � �� � HMH� � � � � �� � � HM� � � � X
itjx� sty� j}nxy

{fwd: � hfs� gj?
�� [

� � � � �M� ��
YMWZ�

{fwd;� hfs� gj?
�� [

xyju�
HTSYNS�

{fwd<� hfs� gj?
�� [

H� � � � � � � � � H
nsij}�

� � M� � M� � nx�ymj �f} nx�tk�wtyfynts�ns�ymj �hzwwj sy�xj sxtw�httwinsfyj �x~ xyj r3�

FSLQJ� xnlsnknj x�ymfy�wtyfynts�fslqj �ifyf�nx�yt�ktqqt| 3

H� �� �� �� � � H nx�ymj �sfrj �nij synk~ nsl�ymj �fslqj �tk�wtyfynts1�j shqtxj i�| nym�futxywtumj x3��J fhm�fslqj �sfrj �
ts�f�| wnxy�rzxy�gj �zsnvzj 3

gjlns� nx�ymj �gj lnssnsl�fslqj �tk�wtyfynts�ktw�ymj �f} nx3

HTSYNS� xnlsnknj x�ymfy�ymj �| wnxy�hfs�rt{j �yt�fs~ �fslqj �ns�ymj �xuj hnknj i�wfslj 3

H� � � � � � � � � H nx�ymj �sfrj �tk�f�ifyf�nyj r����� �f�ifyf�qnxy1�j shqtxj i�| nym�futxywtumj x3

H� � � � � �� � � H nx�ymj �sfrj �tk�f�xj hynts�| nymns�f�I R J �M fwi| fwj �I j xhwnuytw�ymfy�htsyfnsx�tsj �tw�rtwj �ifyf�
nyj rx1�j shqtxj i�| nym�futxywtumj x3

H� � � � � � ytwj,� nx�f�knqj �tw�ifyfgfxj �hfqqj i�f�'I R J �M fwi| fwj �I j xhwnuytw'1�ymfy�htsyfnsx�I R J �xuj hnknh�
nsktwrfynts�ymfy�rf~ �gj �sj j ij i�g~ �f�I R NX�uwtlwfr1�j shqtxj i�| nym�futxywtumj x3��Ymj �I R NX�
uwtlwfr�hfs�lj y�fhhj xx�yt�f�xuj hnknh�nyj r�zxnsl�ymwj j �sfrj x�-ifyfdxytwj 1�ifyfdqnxy1�fsi�
ifyfdnyj r.1�| mnhm�nx�htrufyngqj �| nym�ymj � | f~ �nyj rx�| nymns�tuj wfynsl�x~ xyj r�nsnynfqn�fynts�knqj x�
fwj �fhhj xxj i3

� � M� � M� � nx�ymj ��j wt�fslqj �inwj hynts�ns�ymj �hzwwj sy�xj sxtw�httwinsfyj �x~ xyj r3�

jsi� nx�ymj �j si�fslqj �tk�wtyfynts�ktw�ymj �f} nx3

� � M� � M� � nx�ymj �tkkxj y�kwtr�ymj �knsfq�f} nx�tk�wtyfynts�yt�ymj �rtzsynsl�utnsy�ktw�ymj �xzgxj vzj sy�xj sxtw�
htrutsj sy�ns�ymj �hzwwj sy�xj sxtw�httwinsfyj �x~ xyj r3

nsij}� nx�f�utxnyn{j �nsyj lj w�szrgj w�zxj i�yt�xuj hnk~ �ymj �utxnynts�tk�ymj �ifyf�| nymns�ymj �ifyf�qnxy3�

qsfrj� nx�fs�fqumfszrj wnh�qfgj q�sfrj �fxxnlsj i�yt�ymj �| wnxy3

RSYQJS� xnlsnknj x�ymfy�ymj �tkkxj y�kwtr�ymj �knsfq�f} nx�tk�wtyfynts�yt�ymj �rtzsynsl�utnsy�ktw�ymj �xzgxj vzj sy�
xj sxtw�htrutsj sy�| nqq�ktqqt| 3

WTYHJS� xnlsnknj x�ymfy�wtyfynts�f} nx�fsi�hj syj w�ifyf�nx�yt�ktqqt| 3�

xyju� nx�ymj �fslzqfw�xyj u�tk�fs�nsij } fgqj �| wnxy3

YMWZ� xnlsnknj x�ymfy�ymj �| wnxy�hfs�rt{j �ymwtzlm�fs~ �xzuutwyj i�fslqj �ns�j nymj w�inwj hynts�ktw�ymj �f} nx3�
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� � M� � M� � nx�ymj �tkkxj y�yt�ymj �hj syj w�tk�wtyfynts�ns�ymj �hzwwj sy�xj sxtw�httwinsfyj �x~ xyj r3�

Ymj �f} j x�tk�wtyfynts�rzxy�gj �ij xhwngj i�ns�ymj �twij w�tk�ymj �pnsj rfynh�hmfns�kwtr�ymj �utnsy�fy�| mnhm�ymj �| wnxy�
rtzsyx�yt�f�uwj {ntzx�xj sxtw�htrutsj sy�yt�ymj �utnsy�fy�| mnhm�xzgxj vzj sy�xj sxtw�htrutsj syx�rtzsy�yt�ymj �| wnxy3��
Fqq�wtyfynts�f} nx�ij knsnyntsx�fwj �wj qfyn{j �yt�ymj ��j wt�fslqj �wtyfyntsx�tk�fqq�uwj {ntzx�wtyfynts�f} j x�ns�ymj �i~ sfrnhfq�
hmfns3�

Note: Refer to A.30 and (Figure A.6 — Example wrist definition values) for an illustration of and sample
syntax for wrist definitions.
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6.224 WRITE

g� �� ����[ \ wnyj x�ifyf�kwtr�ymj �uwtlwfr�yt�f�x~ xyj r�ij {nhj �tw�knqj 3�

Nsuzy� K twrfyx?

hfs� gj? xsjufPejeI��� � � RJM� � � � R

T zyuzy�K twrfyx?

hfs� gj? Stsj�

\ mj wj ?�

{fwd6� hfs� gj?
�� [
�� [
�� [

{fwnfgqj?}?~� {fwd7
{fwnfgqj?}� {fwd7
{fwnfgqj� {fwd7
,yj}y,� {fwd7

{fwd7� hfs� gj?
�� [

1{fwd6�
itjx� sty� j}nxy

INI-qsfrj6.� nx�ymj �ij {nhj �nij synknhfynts��� � � ��fxxnlsj i�g~ �ymj �I J [ NH J �xyfyj rj sy�yt�f�x~ xyj r�ij {nhj 3

,yj}y,� nx�f�uwnsyfgqj �yj } y�xywnsl1�j shqtxj i�| nym�futxywtumj x1�xj sy�yt�f�x~ xyj r�ij {nhj 3

� � � � � � �� nx�ymj �{fwnfgqj �sfrj 3

}� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �{fqzj �tk�ymj �ytyfq�knj qi�| niym�-nshqzinsl�fs~ �sj lfyn{j �
xnls.3�

~� nx�f�utxnyn{j �nsyj lj w�wj uwj xj synsl�ymj �szrgj w�tk�inlnyx�yt�ymj �wnlmy�tk�ymj �ij hnrfq�utnsy3�

Ymj �{fwnfgqj �sfrj �rzxy�gj �uwj {ntzxq~ �ij knsj i�zxnsl�ymj �I J H Q�xyfyj rj sy3��Ymj �htruqj ynts�tk�f�I R NX�\ W NYJ �
xyfyj rj sy�htshqzij x�ymj �hzwwj sy�wj htwi�tw�qnsj �| nym�f�H W �-hfwwnflj �wj yzws.�fsi�QK �-qnsj �kj j i.3�

F�{fwnfgqj �knj qi�| niym�nx�tuyntsfq3��Nyx�j kkj hy�ij uj six�ts�ymj �ifyf�y~ uj �tk�ymj �{fwnfgqj �yt�| mnhm�ny�fuuqnj x3��Nk�ymj �knj qi�
y~ uj �nx�szrj wnh�fsi�ny�j } hj j ix�ymj �ytyfq�knj qi�| niym�,} ,1�ymj s�I R NX �| wnyj x�f�knj qi�tk�fxyj wnxpx�yt�ij styj �fs�t{j wkqt| �
htsinynts3��Szrgj wx�fwj �ufiij i�| nym�qj finsl�xufhj x3��Nk�ymj �knj qi�y~ uj �nx�f�hmfwfhyj w�xywnsl�fsi�ny�j } hj j ix�ymj �ytyfq�
knj qi�| niym�,} ,1�ymj s�I R NX �ywzshfyj x�yt�ymj �knwxy�,} ,�hmfwfhyj wx�tk�ymj �xywnsl3��H mfwfhyj w�xywnslx�fwj �qj ky�ozxynknj i3�

Ymj �knj qi�| niym�tk�ymj �{fwnfgqj �sfrj x�hfs�gj �ij knsj i�fx�ktqqt| x?�

Y~ uj �

NS YL W �
QT S L �
W J FQ�

I T ZGQJ �
cppmfbo
H M FW1��

K nj qi�| niym

X~ xyj r�ij kfzqy
X~ xyj r�ij kfzqy
X~ xyj r�ij kfzqy
X~ xyj r�ij kfzqy
X~ xyj r�ij kfzqy
I j hqfwj i�| niym

K twrfy�

{fwds�?}
{fwds�?}
{fwds�?} ?~
{fwds�?} ?~
{fwds�
{fwds�?}

vugY�htij x�hfs�gj �nshqzij i�ns�ymj �| wnyj �xyfyj rj sy�yt�htsywtq�tzyuzy�ktwrfy�g~ �zxnsl�ymj �I R NX �nsywnsxnh�kzshynts�
H M W-} .3��Ymj xj �nshqzij �hfwwnflj �wj yzws�-H W.1�qnsj �kj j i�-QK .1�fsi�ktwr�kj j i�-K K .3�

Note: Refer to example A.36 and (Figure A.12 — Results of writing to a line printer) for an illustration and
sample code used to transfer data from the program to a system device or file.
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6.225 XTERN

g� �� ����[ Xyfwyx�fs�j } yj wsfq�ij hqfwfynts�ij knsnynts�gqthp3��Ymj �]YJ W S333J S I ]YS � j } yj wsfq�ij hqfwfynts�
� ��hp�nx�zxj i�yt�ij hqfwj �uwtlwfrx1�xhwnuyx1�fsi�rfhwtx�ymfy�fwj �zxj i�| nymns�ymj �qthfq�I R NX�
uwtlwfr�gzy�fwj �ij knsj i�ns�tymj w�j } yj wsfq�knqj x3

Nsuzy� K twrfyx?

hfs� gj? ]YJWS�

T zyuzy�K twrfyx?

hfs� gj? Stsj�

Ymj � j } yj wsfq�ij hqfwfynts�ij knsnynts�nx�yj wrnsfyj i�| nym�fs�J S I ]YS �xyfyj rj sy3
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6.226 XTRACT

g� �� ����[ Uwt{nij x�ymj �fgnqny~ �yt�j } ywfhy�gtzsij i�I R NX�kj fyzwj x�kwtr�I R NX�K J FY4L H Z W [ J �tw�
K J FY4L XZ W K �kj fyzwj x3

Nsuzy� K twrfyx?

hfs� gj? yusbduPg-qsfrj6.1KF-qsfrj7.�

T zyuzy�K twrfyx?�

hfs� gj? Stsj�

\ mj wj ?�

K-qsfrj6.� nx�ymj �qfgj q�tk�ymj �uwj {ntzxq~ �ij knsj i�gtzsij i�kj fyzwj �strnsfq�-ktw�j } fruqj 1�K J FY4FW H 1�
K J FY4QNS J 1�K J FY4UQFS J 1�K J FY4L H Z W [ J �tw�K J FY4L XZ W K 1�j yh.�yt�gj � j } ywfhyj i3�

KF-qsfrj7.� nx�ymj �qfgj q�tk�ymj �rj fxzwj i4xhfssj i�lj sj wnh�hzw{j �-K J FY4L H Z W [ J .�tw�lj sj wnh�xzwkfhj �
-K J FY4L XZ W K .�kj fyzwj �fhyzfq3

\ mj s�K -qsfrj 6.�nx�f�utnsy1�ymj �fhyzfq�utnsy�j } ywfhyj i�nx�ymj �hqtxj xy�nsyj wutqfyj i�utnsy�ts�ymj �hzw{j �tw�xzwkfhj �yt�
ymj �strnsfq�ij knsnynts3

Ymnx�xyfyj rj sy�hfssty�gj �nxxzj i�| nymns�f�kj fyzwj �R J FX333J S I R J X �gqthp3UT NS Y1�FW H 1�QNS J �fsi�L H Z W [ J �
kj fyzwj x�hfs�gj �j } ywfhyj i�kwtr�f�L H Z W [ J �kj fyzwj 3��UT NS Y1�UQFS J 1�L XZ W K 1�H T S WFI XJ L R S Y1�
H ^QWFI XJ L R SY1�XUM WFI XJ L R S Y1fsi�YT W WFI XJ L R SY1�kj fyzwj x�hfs�gj � j } ywfhyj i�kwtr�f�L XZ W K �
�� � �� �� O

Fhhtwinsl�yt�hqfzxj �VOTOSOW1�nk�f�kj fyzwj �mfx�gj j s�rj fxzwj i�| nym�utnsy�gzkkj wnsl�j sfgqj i1�g~ �f��UYGZ K K 4T S �
xyfyj rj sy1�ymj s�nyx�nsin{nizfq�utnsy�ifyf�hfs�gj �wj kj wj shj i�g~ �fuuj sinsl�ymj � s̀b�tuynts�yt�K -qsfrj .�tw�K F-qsfrj .1�
| mj wj �s�nx�ymj �utnsy�nsij } �kwtr�ymj �kj fyzwj ,x�uwtlwfrrj i�UYR J FX�xyfyj rj syx3��\ mj s�ymj �nsij } � s̀b�tuynts�ktw�
xuj hnk~ nsl�utnsy�ifyf�nx�zxj i1�ymj �hzwwj sy�uwtgj �htruj sxfynts�xyfyj �xmfqq�ij yj wrnsj �| mj ymj w�uwtgj �htruj sxfynts�
| nqq�gj �fuuqnj i�yt�ymj �xuj hnknj i�ifyf�utnsyx�izwnsl�ymj �kj fyzwj �htsxywzhynts1�fx�nk�ymj �htsxywzhyj i�kj fyzwj �| j wj �
rj fxzwj i�| nym�ymfy�utnsy�ifyf�| nym�ymj �R J FX�tw�W R J FX�xyfyj rj syx3��Nk�ymj �gj xy�kny�kj fyzwj �nx�htsxywzhyj i�| nym�
utnsy�gzkkj wnsl�j sfgqj i1�g~ �f��UYGZ K K 4T S �xyfyj rj sy1�ymj s�ymj �nsin{nizfq�utnsy�ifyf�nx�htunj i�yt�ymj �utnsy�gzkkj w�tk�
ymj �htsxywzhyj i�kj fyzwj �fsi�nx�ymj s�fhhj xxngqj �| nym�ymj � s̀b�utnsy�ifyf�nsij } �fx�nk�ny�| j wj �f�kj fyzwj �rj fxzwj i�| nym�
ymj �R J FX�tw�W R J FX�xyfyj rj syx3��S tsNnsij } j i�kj fyzwj x�-xuj hnknj i�| nym�K FI��� � � 7.�| nymtzy�ymj � s̀b�nsij } �tuynts.�
fsi�nsij } j i�kj fyzwj �utnsy�ifyf�-xuj hnknj i�| nym�K FI��� � � 7.̀sb�tw�K FI��� � � 7.̀s1rb.�hfssty�gj �rn} j i�ns�f�xnslqj �
]YWFH Y�xyfyj rj sy3
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Annex A
(informative)

DMIS example code segments

Note: Some DMIS code may be left out of examples for brevity .

A.1 @ character, and use with a label.

efdmPjouhsM�
efdmPdibsMWUM� �� � � M� �� � � |SMV~
� ^bttjhoPT
� �� � � ^bttjhoPdpodbuIH� ��HMtusI� JJ
� �� � � |RMR~^bttjhoPdpodbuIH� � � � HMtusI� JJ
gIa� �� � � |RMR~J^gfbuPhtvsg
uIa� �� � � J^upmPqspgtMNQORMQOR
pvuqvuPgIa� �� � � |RMR~JMuIa� �frj.�

))� ~njqix� ymj� ktqqt|nsl� tzyuzy?

pvuqvuPgI� � � � TJMuI� ��TJ
gI� � � � TJ^gfbuPhtvsg
uI� ��TJ^upmPqspgtMNQORMQOR

A.2 ASSIGN

An example of the use of the ASSIGN statement is as follows:

efdmPhmpcbmMsfbmMqjMo� � |RQ~
efdmPhmpcbmMcppmMr� � � Md� � p�
efdmPhmpcbmMdibsMWMf� � �je
qj^bttjhoPTORURW
f� � �je^bttjhoPHQTVUYH
Szr`6bBFXXNLS47� /� UN
))� fxxnlsx� ;37=87� yt� fwwf~� Szr`6b
r� � � ^bttjhoPOgbmtfO
d� � pBFXXNLS4Szr`6b� 3JV3� UN�
))� fxxnlsx� 3KFQXJ3� � yt� Hmjp�

A.3 BADTST

efdmPhmpcbmMsfbmMyy
cbeutuPpo
hpupPRQMRQMSQ
jgPIcbehuIJJ

YJ]Y4TUJW1,Fs� jwwtw� thhzwwji� izwnsl� ymj� HSH� rt{jrjsy,
� YJ]Y4TUJW1,Rt{j� ymj� hfwwnflj� ns� f� hqjfwfshj� utxnynts,�

YJ]Y4TUJW1,Uwjxx� JSYJW� yt� lt� gfhp nsyt� FZYT� RTIJ,
npefPnbo
ufyuPrvfszMIpqfs� sftJMSMqsoudibsMmfgu1� ,Rt{j� ymj� Uwtgj,
npefPbvupMqsph1RFS�

JSINK�
yy^bttjhoPRQ
Idifdlqpjou.�
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gIqpj� RJ^gfbuPqpjouMdbsuMyyMRQMRQMQMQMR
nfbtPqpjouMgIqpj� RJMR
qunfbtPdbsuMyyMRQMRQ
JSIRJX�
))� hmjhp� yt� xjj� nk� ymj� utnsy� kjfyzwj� |fx� xzhhjxxkzqq~� rjfxzwji3�
))� nk� sty� rt{j� t{jw� : � ns� ]� fsi� yw~� flfns
jgPIcbequIJJ

yy^bttjhoPyyLV
kvnqupPIdifdlqpjouJ

JSINK�
))� Ymj� utnsy� kjfyzwj� |fx� xzhhjxxkzqq~� rjfxzwji
cbeutuPpgg

A.4 CALL

A.4.1 Example 1 of CALL

Example of the external routine call are as follows:

]YJWS�
))� [jwnknjx� ymfy� ymj� 4irnx4uqfsjdknyx� fsi� 4irnx4ifyzrdknyx� IRNXRI� knqj�
))� htsyfnsnsl� IRNX� rfhwtx� j}nxyx3� � Ny� fqxt� ijknsjx� ymj� IRNXRI� knqj� xjfwhm
))� ufym� ktw� fs~� hfqqji� IRNX� rfhwtx3
fyugjmPenjtMHP� � � � P� �� �� � � � � � H
fyugjmPenjtMHP� � � � P� � � � � � � � � � H
))� [jwnknjx� ymfy� ymj� IRJ� knqj1� |mnhm� rf~� gj� fs� j}jhzynts� knqj� tw� ny� rf~�
))� htsyfns� IRJ� wtzynsjx1� j}nxyx3� � Ny� fqxt� rf~� ijknsj� ymj� IRJ� knqj� xjfwhm
))� ufym3� � Ymnx� nx� ijujsijsy� zuts� IRJ� {jsitw� nruqjrjsyfynts3�
fyugjmPenfMHP� � � � P� � � � �� � � �� � H
fyugjmPenfMHP� � � P� � � � �� � � �� � H
JSI]YS�
dbmmPfyufsoMenjtMnIi� � � q� q�� �� JM� � � R

j}jhzyfgqj� xyfyjrjsyx

dbmmPfyufsoMenfMHenf� tdsjquHMxbju

j}jhzyfgqj� xyfyjrjsyx

dbmmPfyufsoMtztMHP� � � � P� � � P� �� � P�� � � � � �� � O� � � HMdpouMbMcMIdjsRJMXMHnnd� djsRH

j}jhzyfgqj� xyfyjrjsyx

dbmmPfyufsoMenfMH� � � �� �� � � �� � � � � � � � H

The above example declares six external files and executes four external routines.

Macro HighPtPlane is a DMIS macro passing one parameter that should be defined in the file '/dmis/plane_fits' or
'/dmis/datum_fits'. It will search for the macro in definition file order, (that is, search through '/dmis/plane_fits' first).

Routine DME_SCRIPT is a DME language subroutine that should be found in either '/user/subroutines' or
'/dme/subroutines' file. The main program will wait until completion of this external. No parameters are passed to
it.

The program '/user/cmm/algs/numcrunch' will be started. It has five parameters passed to it; two variables, one
label, one number, and a character string.

The last external call deals with a user created DME routine that was linked with the DME's source. As a result, an
EXTFIL definition would not be appropriate however this routine still requires an external call for execution.
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A.4.2 Example 2 of CALL

))�
enjtnoPHf� � � � �n� � � �g� �� HM5: 36�
]YJWS�
fyugjmPenjtMH� � � � P� � � � �� O� � � H
fyugjmPenjtMH� � � � P� ��� � � � � � � � �� O� � � H
fyugjmPenfMH� � � P� �� � � �� � O� � � H
JSI]YS�
))�
))� Ymnx� hfqqx� ymj� rfhwt� xzujwrfh� ymfy� rf~� gj� ijhqfwji� ns� ymj� ]YJWS� 333�
))� JSI]YS� knqjx
HFQQ4J]YJWS1IRNX1R-xzujwrfh.�
))�
))� Ymnx� wzsx� j{jw~ymnsl� ymfy� nx� htsyfnsji� ns� IRNXRI
HFQQ4J]YJWS1IRNX1,FstymjwJ}yjwsIRNXRfhwtx,�
))�
))� Ymnx� hfqqx� f� IRJ� wtzynsj�
dbmmPfyufsoMenfMH� � � � � � � � �� � H

j}jhzyfgqj� xyfyjrjsyx

JSIKNQ� �
))�

=====Filedmis/macros.dms======

enjtnePHf� � � � �enjtn� � � �� HM5: 36�
nI� � � � � � � � J^nbdspPOOO

j}jhzyfgqj� xyfyjrjsyx

JSIRFH�
))�
R-m~ujwrfh.BRFHWT4� 333

j}jhzyfgqj� xyfyjrjsyx

JSIRFH�
JSIKNQ�
))�

=====Filedmis/anothermacros.dms======

enjtnePHb��� � � � f� � � � �enjtn� � � �� ,15: 36�

j}jhzyfgqj� xyfyjrjsyx

JSIKNQ�
))�

=====Filedme/routines.dme======

Uwthjizwj� xzujwhwzshm-.
� �
333�
� � �

A.5 CLOSE

An example of how the CLOSE statement may be used to close the output file follows:

dmptfPejeI� � �� �� � � � � JMlffq
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A.6 CONST ( input format 8 )

gIqmb� RJ^gfbuPqmbofMdbsuMRQQMRQQMRQQMQMQMR
gIqpj� RJ^gfbuPqpjouMdbsuMSQQMSQQMRRQMQMQMR
gIqpj� SJ^gfbuPqpjouMdbsuMSUQMSUQMRTQMQMQMR
gIqpj� TJ^gfbuPqpjouMdbsuMTQQMTQQMYQMQMQMR
nfbtPqpjouMgIqpj� RJMR
JSIRJX�
nfbtPqpjouMgIqpj� SJMR
JSIRJX�
nfbtPqpjouMgIqpj� TJMR
JSIRJX�
HTSXY4UQFSJ1K-UQFd6.1TKKXJY1KF-UTNd6.1KF-UTNd7.1KF-UTNd8.�

A.7 CONST ( input format 9 ) and CONST ( input format 10 )

Ymj� nsxujhynts� uwtlwfr3

Wjkjw� yt� -Figure A.1 — The drawing requirements.� fsi� -Figure A.2 — The gauge.3�

IRNXRS4,Xtky� Lfzlj� J}fruqj,15: 36
KNQSFR4,Xtky� Lfzlj� J}fruqj,15: 36
I[-f{jwxnts.� B� IRJX\[4,: 18151<,
vojutPnnMbohefd
wIQJ^wgpsnPbmm
ejtqmzPufsnMwIQJMtupsMenjtMwIQJ
YJHTRU4RFHM1TKK�
ufdpnqPqbsuMpgg
totfuPbqqsdiMV
totfuPdmstsgMRV
totfuPefquiMQ
eIQJ^ebutfuPndt
npefPnbo
uIQJ^upmPdpsupmMybyjtMNQORMQOR
uIRJ^upmPdpsupmMzbyjtMNQORMQOR
uISJ^upmPdpsupmM{byjtMNQORMQOR
uITJ^upmPejbnMNQORMQOR
tIQJ^totefgPqspcfMjoefyMqpmMQMQMQMQMRMRSXMS
totmduPtbIQJ
npefPbvupMqsphMnbo
gIqmQJ^gfbuPqmbofMdbsuMTQMRQMQMQMQMR
nfbtPqmbofMgIqmQJMT
qunfbtPdbsuMXVMNRVMQMQMQMR
qunfbtPdbsuMSVMTQMQMQMQMR
qunfbtPdbsuMNRVMNRQMQMQMQMR
JSIRJX�
totfuPefquiMS
gIdsQJ^gfbuPdjsdmfMjoofsMdbsuMQMQMQMQMQMRMSQ
nfbtPdjsdmfMgIdsQJMU
JSIRJX�
gIdsRJ^gfbuPdjsdmfMjoofsMdbsuMWQMQMQMQMQMRMSQ
nfbtPdjsdmfMgIdsRJMU
JSIRJX�
gImoQJ^gfbuPmjofMvocoeMdbsuMTQMQMQMRMQMQMQM2615�
dpotuPmjofMgImoQJMcgMgbIdsQJMgbIdsRJ
ebuefgPgbIqmQJMebuIbJ
ebuefgPgbImoQJMebuIc2H.�
ebuefgPgbIdsQJMebuIcJ
ebuefgPgbIdsRJMebuIdJ
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eIq� � � J^ebutfuPebuIbJM{ejsM{psjhMebuIcNdJMyejsMebuIcJMypsjhMzpsjh
gIdsSJ^gfbuPdjsdmfMjoofsMdbsuMTQMQMQMQMQMRMRS
nfbtPdjsdmfMgIdsSJMU
JSIRJX�

))� Ijknsj� ymj� Xtky� Lfzlj1� styj� ymj� strnsfqx� htsyfns� ymj� lfzlnsl� ytqjwfshj�

gIqmQJ^gfbuPqmbofMdbsuMTQMRQMQMQMQMR
gIdsQJ^gfbuPdjsdmfMjoofsMdbsuMQMQMQMQMQMRMRZOZV
gIdsRJ^gfbuPdjsdmfMjoofsMdbsuMWQMQMQMQMQMRMRROY
gIdsSJ^gfbuPdjsdmfMjoofsMdbsuMTQMQMQMQMQMRMRZOZV

dpotuPthbhfMtfIhbhRJMgIqmQJMgIdsQJMgIdsRJMgIdsSJ

))� Htsxywzhy� ymj� Xtky� Ufwy

HTSXY4XUFWY1XY-UFWY6.1KF-UQ5.1KF-HW5.1KF-HW6.1KF-HW7.�

))� Ijknsj� ymj� Lfzlj� Ytqjwfshj

uIuhbhRJ^upmPhupmMyzejsM{byjtMRQMQMQMjougqu

))� J{fqzfyj� ymj� ytqjwfshj

pvuqvuPtuIqbsuRJMtfIhbhRJMubIuhbhRJ

JSIKNQ�

))� J}fruqj� tzyuzy�

pvuqvuPtuIqbsuRJMtfIhbhRJMubIuhbhRJ
YF-YLFL6.BYTQ4LYTQ1651TZYTQ1YWRFY]1}1~1�1n61o61p61n71o71p71n81o81p8�

60

20

Î0.05 A B

C

A

15

30

Î12.0 + 0.2
- 0.0

Î0.2 A B C

20

2x Î20.0 + 0.2
- 0.0

Figure A.1 — The drawing requirements
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60

30

Î19.95

Î19.95

Î11.8

Figure A.2 — The gauge

A.8 CRMODE

A.8.1 CRMODE/SEQNTL

dsnpefPtfroum
dstmduPdsIbsnRJ
nfbtPqpjouMgIquRJMR
qunfbtPdbsuMRMSMTMQMRMQ
JSIRJX�
nfbtPqpjouMgIquTJMR
qunfbtPdbsuMSMSMTMQMRMQ
JSIRJX�
dstmduPdsIbsnSJ
nfbtPqpjouMgIquSJMR
qunfbtPdbsuMRMSMTMQM2615�
JSIRJX�
RJFX4UTNSY1K-UY9.16�
qunfbtPdbsuMSMSMTMQM2615�
JSIRJX�

Note: Points PT1 and PT3 are measured by ARM1, then points PT2 and PT4 are measured by ARM2.

A.8.2 CRMODE/SIMUL

dsnpefPtjnvm

ISO 22093:2011(E)

© ISO 2011 – All rights reserved484



dstmduPdsIbsnRJ
nfbtPqpjouMgIquRJMR
qunfbtPdbsuMRMSMTMQMRMQ
JSIRJX�
nfbtPqpjouMgIquTJMR
qunfbtPdbsuMSMSMTMQMRMQ
JSIRJX�
dstmduPdsIFWR7.�
nfbtPqpjouMgIquSJMR
qunfbtPdbsuMRMSMTMQM2615�
JSIRJX�
RJFX4UTNSY1K-UY9.16�
qunfbtPdbsuMSMSMTMQM2615�
JSIRJX�

Note: Points PT1 and PT3 are measured by ARM1 while points PT2 and PT4 are being measured by ARM2,
without any type of synchronization.

A.8.3 CRMODE/SYNC

dsnpefPtzod
dstmduPdsIbsnRJ
nfbtPqpjouMgIquRJMR
qunfbtPdbsuMRMSMTMQMRMQ
JSIRJX�
nfbtPqpjouMgIquTJMR
qunfbtPdbsuMSMSMTMQMRMQ
JSIRJX�
dstmduPdsIbsnSJ
nfbtPqpjouMgIquSJMR
qunfbtPdbsuMRMSMTMQM2615�
JSIRJX�
RJFX4UTNSY1K-UY9.16�
qunfbtPdbsuMSMSMTMQM2615�
JSIRJX�

Note: At the same time that ARM1 is measuring PT1, ARM2 is measuring PT2. The same logic is then applied to
PT3 and PT4.

A.9 CZSLCT

))�////////////////////////////////////////////////////�
))� J}fruqj� IRNX� uwtlwfr� yt� nqqzxywfyj� rzqynuqj� hfwwnflj� mfsiqnsl3�
))� ////KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
))�
))� Htrrts� Jqjrjsyx
))�
� � I� � � RJ^� � � � � � PQMQMQMSQMRQMRQMRMQMQMQMRMQMQMQMNRMQMRMQ
� � I� � � SJ^� � � � � � PQMXMQMSQMRQMRQMRMQMQMQMRMQMQMQM261512615� �
))�
� � � �� � P� ��
� I� RJ^� � �� � P� ��
� � � � �� P� � � �� M� I� RJM� � �� M� � � �
� � ��� � PH� � � � � �� RO� � �HM5: 36�
� �� � � P� �� � M� �� � � �
))�
))� Xjsxtw� Ijknsnyntsx
))�
))� Fyyfhm� xjsxtwx� yt� hfwwnfljx
))�
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� � � �� � P� � I� � � RJ
� I� � �� � � RJ^� �� � � � P� � �� � M� � � � � M� � � � MNUMQMQMNRMQMQMOR
� �� �� � P� I� � �� � � RJ
))�
� � � �� � P� � I� � � SJ
� I� � �� � � SJ^� �� � � � P� � �� � M� � � � � M� � � � MNUMQMQMNRMQMQMOR
� �� �� � P� I� � �� � � SJ
))�
))� J}fruqj� tk� 7� fwrx� rjfxzwnsl� xfrj� kjfyzwj3
))�
� � � �� � P� ��
� I� �� �� � bJ^� � � � P� �� �� M� � � � MQMQMQMQMQMR
� � � � P� �� �� M� I� �� �� � bJMU
� � � �� � P� � I� � � RJ
� �� �PSMSMR
� � � � � � P� � � � MSMSMQMQMQMR
� �� �PTXMSMR
� � � � � � P� � � � MTXMSMQMQMQMR
� �� �PTXMSMR
� � � �� � P� � I� � � S.�
� �� �PSMSTMR
� � � � � � P� � � � MSMSTMQMQMQMR
� �� �PTXMSTMR
� � � � � � P� � � � MTXMSTMQMQMQMR
� �� �PTXMSTMR
jsirjx�
tzyuzy4kf-uqfsjdF.�
))�
))� J}fruqj� tk� htqqnxnts� �tsj� xjqjhynts
))�
� � � �� � P� ��
� I� � � � RJ^� � � � P� � � � �� M� ��� � M� � � � MTVMWMNOVMQMQMRMX
� � I� � � � � RJ^� � ���
� � � � P� � � � �� M� I� � wd6.19�
� � � �� � P� � I� � � RJ
� �� �PTVMWMR
� � � � � � P� � � � MTYMWM23: 1261515�
� � � �� � P� � I� � � � � RJM��
� � � � � � P� � � � MTVMRQM23: 1512615�
� � � � � � P� � � � MTRMWMNOVMRMQMQ
� � � �� � P� � I� � � � � RJM�� �
� � � � � � P� � � � MTVMTMNOVMQMRMQ
� �� �PTVMWMR
jsirjx�
� I� �� � RJ^� ��P� �� MS� MOQQVM� � �
� I� � � � � RJ^� ��P� � � � MNOQQRMOQQR
�� � � � � P� � I� � � � RJM� � I� �� � RJM� � I� � � � � RJ
� � � �� � P� ��
� I� � � � SJ^� � � � P� � � � �� M� ��� � M� � � � MTVMRVMNOVMQMQMRMX
� � � � P� � � � �� M� I� � � � SJMU
� � � �� � P� � I� � � SJ
� �� �PTVMRVMR
� � � � � � P� � � � MTYMRVM23: 1261515�
� � � � � � P� � � � MTVMRZM23: 1512615�
� � � � � � P� � � � MTRMRVMNOVMRMQMQ
� � � �� � P� � I� � � � � RJM��
� � � � � � P� � � � MTVMRSMNOVMQMRMQ
� �� �PTVMRSMR
� �� �PSZMRZMR
� � � �� � P� � I� � � � � RJM�� �
jsirjx�
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�� � � � � P� � I� � � � SJM� � I� �� � RJM� � I� � � � J
))�
jsiknq�

A.10 DEVICE

An example of the use of the DEVICE statement to identify devices are as follows:

ejeI� � �� �� � � � � J^efwjdfPtupsMH� � � � P� � � � P� � �� �� � P� � �� �� VSUYZH
INI-IWKxifyf.BIJ[NHJ4XYTW1,zxjw4irnx4iwkx4ufwyqT>==,�
ejeIg���� q� � J^efwjdfPqsjouMHYH
ejeI� � � � � � � � J^efwjdfPufsnMH� � � � � [QOQH
INI-Xzrrfw~Ify.BIJ[NHJ4XYTW1,4zxjw4irnx4nsxudxzrrfw~4ufwy=69=7,�
ejeIi� � � � � j�� �J^efwjdfPtupsMHP� � � � P� � � � P� � � � � � Pjqqfy� � � � � � � H
ejeIe� � � �� � � � � J^efwjdfPqsjouMHmquRH
INI-ifyf.BIJ[NHJ4XYTW1,ljsifyf3ify� ,
ejeI� �� � � � � J^efwjdfPjodsMH� � �� ```O� �� H

A.11 DMISMN

Table A.1 — System file name example

(DMIS INPUT PROGRAM) ANC101.DMI

IRNXRS4,FSH656� YJXY� UWTLWFR,15: 36� �
wI� � �� �� J^wgpsnPbmm
ejtqmzPqsjouMenjtMtupsMwI� � �� �� J
KNQSFR4,FSH656� Yjxy� Uwtlwfr� Wjxzqyx,15: 36� �
]YJWS� �
fyugjmPenjtMHP� � � P� � � P� � � � � � � �� � PZ� TTQZOtvcH
JSI]YS� �
HFQQ4J]YJWS1IRNX1,� GtqydHnwhqjdWtzynsj,
JSIKNQ� �

(DMIS MODULE) 9W3309.SUB

enjtnePHc��� � d� � � �� � s�� � � �� HM5: 36� �
JSIKNQ� �

(DMIS OUTPUT FILE) ANC101.DMO

KNQSFR4,FSH656� Yjxy� Uwtlwfr� Wjxzqyx,15: 36� �
dbmmPfyufsoMenjtMHc��� � d� � � �� � s�� � � �� H
enjtnePHc��� � d� � � �� � s�� � � �� HM5: 36� �
JSIKNQ� �

Note: This string of UTF8 characters must begin and end with an apostrophe. When the string of characters
must extend to another line, use a single dollar sign, '$', at the end of the line. The DMISMN statement designates
the beginning of the main input program and it must be the first line of executable code in the DMIS input program.

A.12 DO

An example of the use of the DO loop statement is as follows:

efdmPhmpcbmMjouhsMy� � � � MbMj
efdmPhmpcbmMdibsMRQM� � � � �� � �
nI� � � � � � � J^nbdspPH� � � � �� � � �HM� M� M�
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gI� � � � �� � � �J^gfbuPdjsdmfMjoofsMdbsuM� M� M� MQMQMR165�
JSIRFH�
b^bttjhoPT
y� � � � ^bttjhoPRY
))�
))� Yt� ijknsj� hnwhqjx� fqnlsji� fqtsl� ymj� ]� inwjhynts
))�
epPjMRMRQMb
� � � � �� � � ^bttjhoPdpodbuIH� � � � � HMtusIjJJ
epPy� � � � MRQMRM26�
dbmmPnI� � � � � � � JM� � � � �� � � My� � � � MSOQMQOQ
JSIIT�
JSIIT�

A.13 EQUATE

))� jxyfgqnxm� ufwy� httwinsfyj� x~xyjr

I-UHX.BIFYXJY4IFY-F.1_INW1_TWNL1IFY-G.1]INW1^TWNL1IFY-H.1]TWNL�

))� rjfxzwj� kjfyzwjx� fhhjxxngqj� yt� ymj� hzwwjsy� ufwy� twnjsyfynts�
))� rjfxzwj� nsyjwrjinfyj� ifyzr� wjkjwjshjx� fsi� jxyfgqnxm� fs� nsyjwrjinfyj�
))� httwinsfyj� x~xyjr

I-I6.BIFYXJY4IFY-FF.1_INW1_TWNL1IFY-FG.1]INW1^TWNL1IFY-FH.1]TWNL�

))� rt{j� ufwy� yt� sj|� utxnynts� fsi4tw� twnjsyfynts
))� wjrjfxzwj� nsyjwrjinfyj� ifyzr� wjkjwjshjx� fsi� jxyfgqnxm� sj|� httwinsfyj� x~xyjr
))� ifyzrx� GF1GG1GH� fwj� rfij� kwtr� ymj� xfrj� um~xnhfq� kjfyzwjx� fx� FbMbcMbd

I-I7.BIFYXJY4IFY-GF.1_INW1_TWNL1IFY-GG.1]INW1^TWNL1IFY-GH.1]TWNL�

))� JVZFYJ� ymj� y|t� httwinsfyj� x~xyjrx3

frvbufPebIeSJMebIeRJ
sfdbmmPebIqdtJ

))� rjfxzwj� kjfyzwjx� st|� fhhjxxngqj1� ymjxj� |nqq� gj� rjfxzwji� |nym� wjxujhy� yt�
))� twnlnsfq� httwinsfyj� x~xyjr3
))� rjfxzwj� nsyjwrjinfyj� ifyzr� wjkjwjshjx� fsi� jxyfgqnxm� fs� nsyjwrjinfyj�
))� httwinsfyj� x~xyjr

eIeTJ^ebutfuPebuIdbJM{ejsM{psjhMebuIdcJMyejsMzpsjhMebuIddJMypsjh

))� rt{j� ufwy� yt� sj|� utxnynts� fsi4tw� twnjsyfynts
))� wjrjfxzwj� nsyjwrjinfyj� ifyzr� wjkjwjshjx� fsi� jxyfgqnxm� sj|� httwinsfyj� x~xyjr
))� ifyzrx� IF1IG1IH� fwj� rfij� kwtr� ymj� xfrj� um~xnhfq� kjfyzwjx� fx� HF1HG1HH�

eIeUJ^ebutfuPebuIebJM{ejsM{psjhMebuIecJMyejsMzpsjhMebuIedJMypsjh

))� JVZFYJ� ymj� y|t� httwinsfyj� x~xyjrx

frvbufPebIeUJMebIeTJ
sfdbmmPebIqdtJ

))� rjfxzwj� kjfyzwjx� st|� fhhjxxngqj1� ymjxj� |nqq� gj� rjfxzwji� |nym� wjxujhy� yt�
))� twnlnsfq� httwinsfyj� x~xyjr3

A.14 EVAL

fwbmPgbI� � � RJMuI� � � RJ
efdmPsfbmM� � � � � �
hnwij{BTGYFNS4YF-xn�6.18�
jgPI� � � � � � OmuOQOSUVJ
RI-onldgtwj.BRKLIJ[4,;;<8� ONL� GTWJ,
YQ-gtwj.BYTTQIK4RI-onldgtwj.1,779<5� YTTQST� GTWJ� YTTQ,�
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HH-gtwj6.BHZYHTR4RI-onldgtwj.1FIOZXY1YQ-gtwj.1QJKY1]^UQFS1qtytq6�
JSINK�
LTMTRJ�

The results obtained from EVAL will reflect the current coordinate system.

A.15 FEAT/GEOM

An example of the FEAT/GEOM statement applied in the manual free form measurement o f 20 points on a part,
referencing a CAD file for nominal information and constructing the nearest feature nominal on the part by using
FA(PtFeat).

efdmPjouhsMj
ejeI� �� � �RJ^efwjdfPtupsMHd[}dbe� ebub}nzgjmfOdbeH
pqfoPejeI� �� � �RJMdbeMjhft
hI� � � � J^hfpnPejeI� �� jq6.�
gIg� � � g�� � J^gfbuPhfpnMhI� � � � JMdbsu
gIq� g� � � J^gfbuPqpjouMdbsuMQMQMQMQMQMR
npefPnbo
j^bttjhoPR
uIq� �� qRJ^upmPqspgqMNQOQVMQOQV
-QTTU.�
nfbtPqpjouMgIq� g� � � JMR
JSIRJX�
))� Htsxywzhyx� sjfwjxy� kjfyzwj� strnsfq� ts� ymj� ufwy� g~� zxnsl� KF-UyKjfy.�
dpotuPhfpnMgIg� � � g�� � JMofbsquMgbIq� g� � � J
pvuqvuPgIg� � � g�� � J
pvuqvuPgbIg� � � g�� � J
pvuqvuPgbIg� � � g�� � JMubIq� �� qRJ
j^bttjhoPjLR
� � PIjOmfOSQJ
kvnqupPImppqJ
JSINK�

A.16 FEAT/GSURF

qsdpnqPpo
gI��� � � J^gfbuPhtvsg
nfbtPhtvsgMg-qsfrj.1: �
qunfbtPdbsuMROSTMQORUMQOQQMQOQQMQOQQMROQQ
qunfbtPdbsuMROURMTOWVMNQOQSMQOQQMQOQQMROQQ
qunfbtPdbsuMROYXMXORVMQOQRMQOQQMQOQQMROQQ
qunfbtPdbsuMOSTMQOYWMQOQTMQOQQMQOQQMROQQ
qunfbtPdbsuMOYWMSOVTMQOQRMQOQQMQOQQMROQQ
JSIRJX�

A.17 GEOM

j}jhzyfgqj� xyfyjrjsyx

ejeI� �� � �SJ^efwjdfPtupsMHd[}dbebub}nzgjmfOdbeH
pqfoPejeI� �� � �SJMdbeMtYJU�
hI� � � � J^hfpnPejeI� �� � �SJ
))� Hwjfyj� f� sj|� sfrji� jsyny~� g~� tkkxjyynsl� ymj� ufwy� g~� 739�
hI�� � � � � � J^hfpnPhI� � � � JMpggtfuMSOU
))� Hwjfyj� f� sj|� sfrji� jsyny~� ns� ufwy
hI� � � � J^hfpnPhI� � � � JMfoujuzMH� � � � � � H
))� Hwjfyj� f� sj|� sfrji� jsyny~� g~� tkkxjyynsl� ymj� jsyny~� g~� 739�
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hI�� � � � J^hfpnPhI� � � � JMfoujuzMH� � � � � � HMpggtfuMSOU
))� Hwjfyj� f� sj|� sfrji� jsyny~� g~� tkkxjyynsl� ymj� mzru� g~� � 93=�
hI� � � J^hfpnPhI� � � � JMpggtfuM293=�

j}jhzyfgqj� xyfyjrjsyx

K-UY5.BKJFY4UTNSY1HFWY16378173;615355153551535516355�
nbI� � � QJ^nbuefgPhI�� � � � � � JMgbIquQJ
gIquRJ^gfbuPqpjouMdbsuMUOTRMYOWSMQOQQMQOQQMQOQQMROQQ
nbI� � � RJ^nbuefgPhI� � � � JMgbIquRJ
gIhtTJ^gfbuPhtvsg
nbI� � � TJ^nbuefgPhI�� � � � JMgbIhtTJ
gIquSJ^gfbuPqpjouMdbsuMSRORZMTUOVTMROXWMQOQQMQOQQM26355�
gIfqUJ^gfbuPqpjouMdbsuMSVOTRMUROUVMROXWMQOQQMQOQQM26355�
nbI� � � R� � UJ^nbuefgPhI� � � JMgbIquSJMgbIfqUJ

A.18 GOTARG

The GOTARG...ENDGO block provides structure for path-directed moves; however, it is optional.

Table A.2 — GOTARG structure for path-directed moves

Valid Invalid
hpubshPRWMRQMS hpubshPRWMRQMS
hpupPRMRMR� JSILT�
hpupPRWMRQMR
hpupPRWMRQMS hpubshPRMRMR
JSILT� �

hpupPRMRMR
hpupPRWMRQMR
hpupPRWMRQMS

A.19 IF and JUMPTO

A.19.1 Example 1

efdmPhmpcbmMdibsMRMb�� � zo
efdmPhmpcbmMsfbmMb�� sMbMc
efdmPhmpcbmMcppmMIRJJ�
enff^bttjhoPOusvfO
NK4-IRJJ.�
kvnqupPI�� � � � J
JSINK�

j}jhzyfgqj� xyfyjrjsyx

NK4--Fsxw^S� 3JV3 ,S,.3FSI3-FsxW� 3LY3� 536..�

j}jhzyfgqj� xyfyjrjsyx

JSINK�

j}jhzyfgqj� xyfyjrjsyx

I�� � � � J
gI��� � � J^gfbuPqpjouMdbsuMSVOTRMUROUVMROXWMQOQQMQOQQM26355�

j}jhzyfgqj� xyfyjrjsyx

NK4-F� 3QJ3� G.�

j}jhzyfgqj� xyfyjrjsyx
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JQXJ�
NK4-F� 3QY3� 835.�

j}jhzyfgqj� xyfyjrjsyx

JQXJ�
kvnqupPI� �� � �� J
JSINK�
JSINK�
I� �� � �� J

A.19.2 Example 2

efdmPhmpcbmMcppmM� � �

j}jhzyfgqj� xyfyjrjsyx

kvnqupPI�� � � � � �� � J
I� � � � � � � J

� � Nufxxji� j}jhzyfgqj� xyfyjrjsyx

I�� � � � � �� � J
totmduPtI�� � � � � � �� � J
I� � ��� � XJ
gIdzmXJ^gfbuPdzmoesMjoofsMdbsuMNROQQMROQQMQOQMQOQQMQOQQMROQQMQOTXV
nfbtPdzmoesMgIdzmXJMY
qunfbtPdbsuMNRORYYMROQQMNQOSVQMROQQMQOQQMQOQQ
qunfbtPdbsuMNQOYRTMROQQMNQOSVQMNROQQMQOQQMQOQQ
qunfbtPdbsuMNROQQMRORYYMNQOSVQMQOQQMROQQMQOQQ
qunfbtPdbsuMNROQQMQOYRTMNQOSVQMQOQQMNROQQMQOQQ
qunfbtPdbsuMNRORYYMROQQMNVOSVQMROQQMQOQQMQOQQ
qunfbtPdbsuMNQOYRTMROQQMNVOSVQMNROQQMQOQQMQOQQ
qunfbtPdbsuMNROQQMRORYYMNVOSVQMQOQQMROQQMQOQQ
qunfbtPdbsuMNROQQMQOYRTMNVOSVQMQOQQMNROQQMQOQQ
JSIRJX�

j}jhzyfgqj� xyfyjrjsyx

jgPI� � � J
kvnqupPI� � ��� � XJ
JSINK�

A.20 ITERAT

IRNXRS4,UILX� Xfruqj� IRNX� 755<45: 46<,15: 36�
wItups� mbcfmJ^wgpsnPopnMbduMefwMbnu
ejtqmzPtupsMwItups� mbcfmJ
gjmobnPHebuvntHM5: 36�
npefPnbo
qsdpnqPpo
vojutPnnMbohefd
xlqmboPyzqmbo
efdmPhmpcbmMepvcmfM� d��� � � �
gImpdbups� RJ^gJFY4UTNSY1HFWY1978: 351=: ;35=: 91669: 351535579153>>>>12535669�
K-QTHFYTWd7.BKJFY4UTNSY1HFWY1969<351=9=3;>56166=<35153516351535�
gImpdbups� TJ^gfbuPqpjouMdbsuMUSZSOQMYVYORZYXMRTUQOQMNQOQQSSMQOZZZZMQOQRRV
K-IFYdF.BKJFY4UQFSJ1HFWY1978: 351=: ;35=: 91669: 35153516351535�
K-XQTYdG.BKJFY4HUFWQS1NSSJW1WTZSI1HFWY196;5351=;53;>96166: ;35)�
MQOQMROQMQOQMQOQMQOQMROQMRWOQMRTOQ
gIdjs� dJ^gfbuPdjsdmfMjoofsMdbsuMUSWVOQQUZMYWTOWYZZMRTQOQMQOQMNROQMQOQMRTOQ
K-IFYdG.BKJFY4QNSJ1ZSGSI1HFWY197;: 3559>1=;83;=>>168535153515351635153516351535�
))�
Itubsujoh� qpjouJ
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))�
nfbtPqpjouMgImpdbups� RJMR
JSIRJX�
nfbtPqpjouMgImpdbups� SJMR
JSIRJX�
nfbtPqpjouMgImpdbups� TJMR
JSIRJX�
nfbtPdjsdmfMgIdjs� dJMU
JSIRJX�
nfbtPdqbsmoMgItmpu� cJMV
JSIRJX�
HTSXY4UQFSJ1K-IFYdF.1TKKXJY1KF-QTHFYTWd6.1KF-QTHFYTWd7.1KF-QTHFYTWd8.�
ebuefgPgbIebu� bJMebuIbJ
dpotuPmjofMgIebu� cJMpggtfuMgbIdjs� dJMgbItmpu� cJ
ebuefgPgbIebu� cJMebuIcJ
ebuefgPgbIdjs� dJMebuIdJ
eI�� � � �� RJ^ebutfuPebuIbJMzejsMzpsjh
eI�� � � �� SJ^spubufPzbyjtMebuIcJM{ejs
eIsfg� tzt� RJ^usbotPypsjhMebuIdJM{psjhMebuIdJ
XF[J4IF-WJKdX^Xd6.�
npefPbvupMnbo
iHts{jwlBNYJWFY4-XYFWYNSLdUTNSY.1-KFNQJI.1535: 1FGXQ1: 1^F]NX1KF-QTHFYTWd6.1)�
KF-QTHFYTWd7.1KF-QTHFYTWd8.1]F]NX1KF-HNWdH.1KF-XQTYdG.1_F]NX1KF-HNWdH.�

j}jhzyfgqj� xyfyjrjsyx

kvnqupPIfpqJ
))�
IgbjmfeJ
YJ]Y4TUJW1,Hts{jwljshj� kfnqji&,
-JTU.�
JSIKNQ�

A.21 KEYCHAR

Example of the use of KEYCHAR, TOL/COMPOS, TOL/DISTWRT, TOL/DISTB, and FEAT/PARPLN per Figure
A.3 — Key Characteristics. Note the Key Characteristics are labeled within the pentagons.

ISO 22093:2011(E)

© ISO 2011 – All rights reserved492

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



Figure A.3 — Key Characteristics
))� Ijknsj1� Rjfxzwj1� fsi� Ifyzr� Ytu� Uqfsj
))� fs� j}fruqj� tk� pj~� hmfwfhyjwnxynh� ijknsnynts� fsi� tzyuzy�
))� fkyjw� rjfxzwjrjsy
K-YTU.BKJFY4UQFSJ1NSSJW1HFWY1� 53551� 5355175355153551535516355�
nfbtPqmbofMgIupqJMY
3� 3� 3�
JSIRJX�
ebuefgPgbIu�� JMebuIbJ
))� Ytqjwfshj1� Pj~Hmfw1� fsi� Tzyuzy� Ytu� Uqfsj
Y-Kqfy5356.� B� YTQ4KQFY1� 5356
PH-PH6.� B� PJ^HMFW4K-Ytu.1� Y-Kqfy5356.1� RNSTW
pvuqvuPldIldRJ
))� wjxzqynsl� tzyuzy� -9� qnsjx.?
))� TZYTZY4PH-PH6.
))� PH-PH6.� B� PJ^HMFW4K-Ytu.1� Y-Kqfy5356.1� RNSTW
))� K-YTU.BKJFY4UQFSJ1NSSJW1HFWY1� 53551� 5355175355153551535516355�
))� Y-Kqfy5356.� B� YTQ4KQFY1� 5356
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pvuqvuPldbIldRJ
))� wjxzqynsl� tzyuzy� -9� qnsjx.?
))� TZYTZY4PHF-PH6.
))� PHF-PH6.� B� PJ^HMFW4KF-Ytu.1� YF-Kqfy5356.1� RNSTW
))� KF-YTU.BKJFY4UQFSJ1NSSJW1HFWY1� 53561� 53571753561535815355153>>�
))� YF-Kqfy5356.� B� YTQ4KQFY1� 535581� NSYTQ

))� Ijknsj� UHX� ktw� IWK� F
I-IWKdF.� B� IFYXJY4IFY-F.1_INW1_TWNL

))� Ijknsj� 6=rr� Mtqj
))� fs� j}fruqj� tk� pj~� hmfwfhyjwnxynh� ijknsnynts� fsi� strnsfq� tzyuzy�
))� gjktwj� rjfxzwjrjsy� ktqqt|ji� g~� fhyzfq� tzyuzy� fkyjw� rjfxzwjrjsy�
K-6=Mtqj.BKJFY4H^QSIW1NSSJW1HFWY1� 53551� 53551535515355153551635516=355175355�
))� Ytqjwfshj1� Pj~Hmfw1� fsi� Tzyuzy� 6=rr� Mtqj
uIt� � � LPN536.� B� YTQ4INFR1N5361� 536
PH-PH8.� B� PJ^HMFW4K-6=Mtqj.1� Y-Xn�j042536.1� RNSTW�
Y-Ujwu535: |F.� B� YTQ4UJWU1535: 1WKX1IFY-F.
PH-PH9.� B� PJ^HMFW4K-6=Mtqj.1� Y-Ujwu53� 5: |F.1� RNSTW
Y-H~q5356.� B� YTQ4H^QHY^15356
PH-PH: .� B� PJ^HMFW4K-6=Mtqj.1� Y-H~q5356.1� RNSTW
pvuqvuPldIldTJ
pvuqvuPldIldUJ
pvuqvuPldIldVJ

))� St|� Rjfxzwj1� Ifyzr� fsi� Tzyuzy� 6=� rr� Mtqj
nfbtPdzmoesMgIRYi��� JMY
3� 3� 3�
JSIRJX�
ebuefgPgbIRYi��� JMebuIcJ
pvuqvuPldbIldTJ
pvuqvuPldbIldUJ
pvuqvuPldbIldVJ

))� Ijknsj� UHX� ktw� IWK� FG
I-IWKdFG.� B� IFYXJY4IFY-F.1_INW1_TWNL1� IFY-G.1]TWNL1� ^TWNL�

))� j}fruqjx� tk� pj~� hmfwfhyjwnxynh� fhyzfqNtsq~� tzyuzy

))� Ijknsj1� Rjfxzwj1� fsi� Ifyzr� ;rrXqty
K-;Xqty.BKJFY4UFWUQS1NSSJW1RNIUQ1HFWY1� 53551<35516: 3551� 635515355153551� ;355�
nfbtPqbsqmoMgIWt��� JMY
3� 3� 3�
JSIRJX�
ebuefgPgbIWt��� JMebuIdJ
uIx� � � � LPN536.� B� YTQ4\NIYM1N5361� 536
PH-PH;.� B� PJ^HMFW� 4K-;Xqty.1� Y-\niym04NQORJ1� RNSTW
pvuqvuPldbIldWJ

Y-Utx535: |FGr.� B� YTQ4UTX1� 8I1� 535: 1RRH1� IFY-F.1� IFY-G.1RRH�
PH-PH<.� B� PJ^HMFW4K-;Xqty.1� Y-Utx535: |FGr.1� RNSTW
pvuqvuPldbIldXJ

))� Ijknsj� fsi� Rjfxzwj� Xqty� Gtyytr
K-XqtyGty.BKJFY4UQFSJ1NSSJW1HFWY1� 53551� 5355165355153551535516355�
nfbtPqmbofMgIt��� c�� JMU
3� 3� 3�
JSIRJX�
uIe� � � RQLPN6.� B� YTQ4INXY\WY1STRNSQ1653551NROQMROQMebuIbJ
PH-PH68.� B� PJ^HMFW4K-XqtyGty.1� Y-Inxy6504N6.1� RNSTW
pvuqvuPldbIldRTJ
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))� Ijknsj� UHX� ktw� IWK� FGH
I-IWKdFGH.� B� IFYXJY4IFY-F.1_INW1_TWNL1� IFY-G.1]TWNL1� ^TWNL1� IFY-H.1]INW�

))� Ijknsj� fsi� Rjfxzwj� Gtqy� Mtqjx
gItxUi��� J^gfbuPdzmoesMjoofsMdbsuMNRTOQQMNRTOQQMRUOQQMQOQQMQOQQMROQQMUOQQMWOQQ
nfbtPdzmoesMgItxUi��� JMY
3� 3� 3�
JSIRJX�
PH-PH=.� B� PJ^HMFW4K-X\9Mtqj.1� Y-Xn�j04N536.1� RNSTW
pvuqvuPldbIldYJ

gItfUi��� J^gfbuPdzmoesMjoofsMdbsuMRTOQQMNRTOQQMRUOQQMQOQQMQOQQMROQQMUOQQMWOQQ
nfbtPdzmoesMgItfUi��� JMY
3� 3� 3�
JSIRJX�
PH-PH>.� B� PJ^HMFW4K-XJ9Mtqj.1� Y-Xn�j04N536.1� RNSTW
pvuqvuPldbIldZJ

K-SJ9Mtqj.BKJFY4H^QSIW1NSSJW1HFWY168355168355169355153551535516355193551;355�
nfbtPdzmoesMgIofUi��� JMY
3� 3� 3�
JSIRJX�
PH-PH65.� B� PJ^HMFW4K-SJ9Mtqj.1� Y-Xn�j04N536.1� RNSTW
pvuqvuPldbIldRQJ

gIoxUi��� J^gfbuPdzmoesMjoofsMdbsuMNRTOQQMRTOQQMRUOQQMQOQQMQOQQMROQQMUOQQMWOQQ
nfbtPdzmoesMgIoxUi��� JMY
3� 3� 3�
JSIRJX�
PH-PH66.� B� PJ^HMFW4K-S\9Mtqj.1� Y-Xn�j04N536.1� RNSTW
pvuqvuPldbIPH66.�

))� Ijknsj� Mtqj� Ufyyjws
K-MtqjUfyyjws.BKJFY4UFYJWS1� K-X\9Mtqj.1� K-XJ9Mtqj.1� K-SJ9Mtqj.1� K-S\9Mtqj.�

))� Htsxywzhy� Mtqj� Ufyyjws
HTSXY4� UFYJWS1� K-MtqjUfyyjws.1� GZNQI
Y-HtrUtx.� B� YTQ4HTRUTX1� UFYJWS1� 5361RRH1� IFY-F.1IFY-G.1IFY-H.1� KJFYZW1535: 1RRH1)�
ebuIbJMebuIcJ
PH-PH67.� B� PJ^HMFW4K-MtqjUfyyjws.1� Y-HtrUtx.1� RFOTW
pvuqvuPldbIldRSJ

))� Ijknsj1� Rjfxzwj1� fsi� Qjky� +� Wnlmy� Uqfsjx
K-Qjky.BKJFY4UQFSJ1NSSJW1HFWY1� N753551� 53551� 53551NROQQMQOQQMQOQQ
nfbtPqmbofMgIm� � � JMV
3� 3� 3�
JSIRJX�
K-Wnlmy.BKJFY4UQFSJ1NSSJW1HFWY1� 753551� 53551� 53551� 63551535515355
nfbtPqmbofMgIs� � � � JMV
3� 3� 3�
JSIRJX�
))� Ytqjwfshj1� Pj~Hmfw1� fsi� Tzyuzy� Qjky� +� Wnlmy� Uqfsj�
uIe� � � UQOQLPN53: .� B� YTQ4INXYG1� STRNSQ1� 95353� N53: 1� 53:
PH-PH69.� B� PJ^HMFW4K-Qjky.1� K-Wnlmy.1� Y-Inxy953504N53: .1� RNSTW
pvuqvuPldbIldRUJ
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A.22 Macro definition

A.22.1 An example of a macro definition without an argument list:

nIuftuJ^nbdsp
hpupPRQMRQMRQ
hpupPRQMRVMRQ
hpupPRVMRVMRQ
hpupPRVMRQMRQ
JSIRFH�
dbmmPnIuftuJ

A.22.2 An example of a macro definition and a CAll statement follows:

gspnPQMQMS
npefPbvupMqsphMnbS�
nI� ��� � ��� J^nbdspP� RM� RM� SM� SMH�� � � �� RHMH�� � � �� SH
hpupP� RM� RMS
nfbtPdjsdmfMg-qsfrjd6.19�
JSIRJX�
hpupP� RM� RMS
hpupP� SM� SMS
nfbtPdjsdmfMg-qsfrjd7.19�
JSIRJX�
hpupP� SM� SMS
LTMTRJ�
JSIRFH�
dbmmPnI� ��� � ��� JMROQMROVMNROQMNROVMI� � � � � � ��� JMI�� � � � ��� J

A.23 OBTAIN

In the example below, the shutter speed from the LASER sensor definition is obtained and named shutsp. Note
that the shutter speed is the eleventh parameter following the '/' delimiter.

tIm� � � RJ^totefgPmbtfsMgjyfeMdbsuM73586163><813>=7151615167=1=7�
efdmPsfbmM� � � � � u�
efdmPdibsMWMtfotps� uzq
� � � � � � ^pcubjoPtIm� � � RJMRR
tfotps� uzq^pcubjoPtIm� � � RJMR

Results in: SENSOR_TYP=LASER

A.24 OPEN

An example of the use of the OPEN statement to open devices are as follows:

pqfoPejeI� � �� �� � � � � � JMtot
pqfoPejeIesg� � � � � JMqdt
pqfoPejeIg���� q� � �� � � JMgebubMenjtMpvuqvu
pqfoPejeI� � � � � � � � � � � JMejsfduMpvuqvu
pqfoPejeIt� � � � � � e� � � JMejsfduMpvuqvuMpwfsxs
pqfoPejeIi� � � � � � j�� �JMejsfduMjoqvu
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A.25 PROMPT, examples of numeric and alphanumeric input

A.25.1 Example 1 numeric input

efdmPepvcmfM� i��� e� �
))�
))� Ymj� ktqqt|nsl� nsuzy� |nqq� �
))� fhhjuy� fs~� szrjwnh� {fqzj
iMtqjInfBUWTRUY4,Mtqj� infrjyjw� D� ,
))�
))� Ymj� ktqqt|nsl� nsuzy� |nqq� �
))� qnrny� nsuzy� yt� qjxx� ymfs� 655
iMtqjInfBUWTRUY4,Mtqj� infrjyjw� D� ,1655
))�
))� Ymj� ktqqt|nsl� nsuzy� |nqq� �
))� qnrny� yt� wfslj� : 2655�
iMtqjInfBUWTRUY4,Mtqj� infrjyjw� D� ,16551:

A.25.2 Example 2 alphanumeric input

efdmPdibsMUQM� o� � �
))�
))� Ymj� ktqqt|nsl� nsuzy� |nqq� �
))� fhhjuy� nsuzy� zu� yt� 95� fqumfszrjwnh� hmfwx
hSfrjBUWTRUY4,Tujwfytw� sfrj� D� ,�
))�
))� Ymj� ktqqt|nsl� nsuzy� |nqq� �
))� fhhjuy� nsuzy� zu� yt� 75� fqumfszrjwnh� hmfwx
hSfrjBUWTRUY4,Tujwfytw� sfrj� D� ,175�

A.25.3 Example 3 multiple input and playing a .wav file

))� wjkjw� yt� -Knlzwj� F39� � � Ymj� UWTRUY� infqtl� gt}.� gjqt|3
))�
efdmPjouhsM�� M� �� � �
efdmPdibsMTSM� � � � �
tpBUWTRUY4YNYQJ1,Jsyjw� nsxujhynts� wzs� nsktwrfynts,1� � � � )
� � YJ]Y1,Uwt{nij� ~tzw� tujwfytw� NI1� ns� ymj� gt}� gjqt|,1� � � )�
� � JINY1TU-tujwdni.1871� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � )�
� � YJ]Y1,Unhp� ymj� rtijq� tk� ufwy� yt� nsxujhy,1� � � � � � � � � � � � )�
� � LWTZU1,Rtijq,1rtijq1,Xmtwy� Gqthp,1,Qtsl� Gqthp,1,[;,1� )�
� � � � � � � � ,Injxjq,1� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � )
� � YJ]Y1,Xjqjhy� ~tzw� xmnky,1� � � � � � � � � � � � � � � � � � � � � � � � � � � � )�
� � QNXY1xmnky1,Knwxy,1,Xjhtsi,1,Ymnwi,1� � � � � � � � � � � � � � � � � )�
� � XTZSI1,|fpjzu3|f{,1� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � )�
� � GZYYTS1,TP,16M� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � )
� � GZYYTS1,Hfshjq,17
NK4-tp� 3JV3� � 6.
� � XJQJHY4rtijq
� � � HFXJ48
� � � � � IJHQ4HMFW1871rxl
� � � � � rxlBFXXNLS4HTSHFY-,[;� Gqthp� izwnsl� ,1xmnky1,� Xmnky,.�
� � � � � YJ]Y4TZYKNQ1rxl
� � � � � W-wzs.BWJUTWY4TU-tujwdni.
))Nsxujhy� ymj� ufwy� mjwj
� � � JSIHFX
� � JSIXJQ
JQXJ�
� � YJ]Y4TZYKNQ1,Wzs� hfshjqji� g~� tujwfytw,
JSINK�
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Short Block

Long Block

V6

Diesel

.

Pick the model or part to inspect

Provide your operator ID, in the box below

Select your shift

First

OK Cancel

XEnter inspection run information

Model

Figure A.4 — The PROMPT dialog box

A.26 QISDEF

V-TujwXyju.BVNXIJK4,TUXYJU,1,Tujwfynts� 65,
W-wuy.� B� sfqpsuPrIp� � � t� � � J
pvuqvuPsI� � � J

Produces the following in the DMIS output file:

rIp� � � t� � � J^rjtefgPHpqtufqH1,Tujwfynts� 65,

A.27 READ examples of delimited and formatted

A.27.1 An example of the READ statement for a delimited file

efdmPepvcmfMy|RQ~Mz|RQ~M{|RQ~MejbMupm� {pofMq� upmMn� upm
efdmPjouhsMj
j^bttjhoPS
WJFI4INI-IFYF.1]`nb1^`nb1_`nb1Inf1Ytqd_tsj1Udytq1Rdytq�

A.27.2 An example of the READ statement for a formatted file

WJFI4INI-IFYF.1]`nb?=?91^`nb?=?91_`nb?=?91Inf?=?91Ytqd_tsj?;?9�

A.28 ROTDEF rotary table definition

Refer to (Figure A.5 — Rotary table application sequence), below, for a graphical description of the rotary table and
part being measured in the example program.

))�
))� Ijhqfwj� {fwnfgqjx
))�
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efdmPdibsMYM� � � � �� �
efdmPjouhsMjMk
))� Ijknsj� wtyfw~� yfgqj� wjqfyn{j� yt� ymj� IRJ� mtrj� utxnynts3
))�
suIspubszRJ^spuefgPUQOQMRVOQMNRQOQMQOQMQOQMROQ
))�
))� Xjy� xtrj� wtyfw~� yfgqj� ufwfrjyjwx3
))�
gfesbuPspuwfmMmpx
bdmsbuPspubdmMmpx
sputfuPsuIsubcRJMQ
))�
))� Xjqjhy� uwtgj� ktw� hfqngwfynts� tk� wtyfw~� yfgqj3
))�
totmduPtIqspcfR.�
))�
))� Ywfsxqfyj� kwtr� rfhmnsj� 53515351535� yt� ymj� hjsyjw� tk� ymj� gzsl�
))�
eI� � � � � �� J^usbotPypsjhMUQOQMzpsjhMRVOQM{psjhM26535�
))�
))� Rjfxzwj� wtyfw~� yfgqj� uqfsj� fsi� qj{jq� yt� ny
))�
gIubcmfJ^gfbuPqmbofMQMQMQMQMQMR
nfbtPqmbofMgIubcmfJMU
qunfbtPqpmMSQQMQMQMQMQMR
qunfbtPqpmMSQQMZQMQMQMQMR
qunfbtPqpmMSQQMRYQMQMQMQMR
qunfbtPqpmMSQQMSXQMQMQMQMR
JSIRJX�
ebuefgPgbIubcmfJMebuIbJ
eIubcmfJ^ebutfuPebuIbJM{ejsM{psjh
))�
))� Ujwktwr� hfqngwfynts� tk� wtyfw~� yfgqj1� |nym� uwtgj� htrujsxfynts� tkk3�
))�
qsdpnqPpgg
gIcvohJ^gfbuPdjsdmfMjoofsMqpmMQOQMQOQMQOQMQMQMRMROQQQ
nfbtPdjsdmfMgIcvohJMU
qunfbtPqpmMQOVMQOQM2537: �
qunfbtPqpmMQOVMZQOQM2537: �
qunfbtPqpmMQOVMRYQOQM2537: �
qunfbtPqpmMQOVMSXQOQM2537: �
JSIRJX�
dbmjcPsubcMsuIspubszRJMgbIubcmfJMgbIcvohJ
JSIRJX�
))�
))� Rtzsy� ymj� ufwy1� f� inxp1� ts� ymj� wtyfw~� yfgqj� fsi� jxyfgqnxm� ymj�
))� twnjsyfynts� fsi� fqnlsrjsy� ktw� ymj� ufwy� httwinsfyj� x~xyjr3�
))� Xjqjhy� mttpji� uwtgj� ktw� nsxujhynts3
))�
totmduPtIipplqspcfJ
))�
))� Utxnynts� mttpji� uwtgj� ktw� rjfxzwjrjsy� yfpnsl3
))�
hpupPqpmMYOSVMQOQMVOV
hpupPqpmMYOSVMQOQMTOV
))�
))� St|� ujwktwr� rjfxzwjrjsy� ts� ymj� 6: 3555� nshm� infrjyjw� fy� 83: � nshmjx�
))� zu� kwtr� ymj� wtyfw~� yfgqj3
))�
gI� � � � RVJ^gfbuPdjsdmfMpvufsMqpmMQOQMQOQMTOVMQMQM6193: �
j^bttjhoPR
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k^bttjhoPQ
I� � � � ���� J
� � � � �� �^bttjhoPdpodbuIH� � � � � � HMtusIjJJ
gIa� � � � �� �J^gfbuPqpjouMqpmMXOVMkMTOVM61515�
nfbtPqpjouMgIa� � � � �� �JMR
JSIRJX�
hpupPqpmMYOSVMQOQMTOV
spubcPsuIspubszRJMjodsMdxMspuupuMSQOQ
j^bttjhoPIjLRJ
k^bttjhoPIkLSQJ
jgPIkOmfOTVRJ
kvnqupPI� � � � ���� J
JSINK�
HTSXY4HNWHQJ1K-hnwd6: .1GK1KF-hnwduy6.1KF-hnwduy7.1KF-hnwduy8.1KF-hnwduy9.)�
MgbI� � � � � � VJMgF-hnwduy;.1KF-hnwduy<.1KF-hnwduy=.1KF-hnwduy>.1KF-hnwduy65.)�
1KF-hnwduy66.1KF-hnwduy67.1KF-hnwduy68.1KF-hnwduy69.1KF-hnwduy6: .� )�
MgbI� � � � � � RWJMgbI� � � � � � RXJMgbI� � � � � � RYJ

j}jhzyfgqj� xyfyjrjsyx

Center-line of
workpiece and

rotary table

1 6 Dia.
15 Dia.

24 Dia.

rotary table workpiece

1

1

1

2

5 3

Figure A.5 — Rotary table application sequence

A.29 SELECT...CASE...ENDCAS...DFTCAS...ENDCAS...ENDSEL block example

efdmPhmpcbmMdibsMRSMlsfrj�
tfmfduPlsfrj�
))� Nk� lsfrj� {fwnfgqj� nx� jvzfq� yt� y~qjw� tw� pjqxj~1� ymjs
EE� ymj� ktqqt|nsl� HFXJ� gqthp� nx� j}jhzyji3
dbtfPH� � �� � H
dbtfPH� � �� � � H
3� 3� 3�
JSIHFX�
))� Nk� lsfrj� {fwnfgqj� nx� jvzfq� yt� IXH� ymjs� ymj
))� ktqqt|nsl� HFXJ� gqthp� nx� j}jhzyji3
dbtfPHeXH,�
3� 3� 3�
JSIHFX�
))� Nk� lsfrj� {fwnfgqj� nx� sty� jvzfq� yt� y~qjw1� pjqxj~1� tw
))� IXH� ymjs� fsi� tsq~� ymjs� ymj� ktqqt|nsl� ijkfzqy� gqthp� nx
))� j}jhzyji3
IKYHFX�
3� 3� 3�
JSIHFX�
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JSIXJQ�

A.30 Sensor, wrist, component group, and build examples

A.30.1 Example wrist, component, and sensor definition

A graphical example of a wrist definition statement is shown in (Figure A.6 — Example wrist definition values).

IRNXRS4,Xfruqj� x~syf}� ktw� xjsxtw� ijknsnynts,15: 36�
))�
))� Ijknsnsl� ymnx� tgojhy?� UM65R� 85rr� kwtr� rtzsy� yt� wtyfynts� hjsywj
))� � � � 9: rr� kwtr� wtyfynts� hjsywj� yt� otnsy� xzwkfhj
))� � � � UFF6� � 87rr� Fzytotnsy�
))� � � � UJQ6� : 5rr� j}yjsxnts
))� � � � YU755� 98rr� Ytzhm� uwtgj
))� � � � XJ6� 65rr� Xy~qzx� j}yjsxnts
))� � � � UX6W� 75rr� }� 7rr� Xy~qzx
))�
))�
))� Ijknsj� ymj� xjsxtw� rtzsy� twnjsyfynts� ktw� f� gwnilj� rfhmnsj�
totnouPywfdMRMQMQM{wfdMQMQMRMnoumfoMQMQMQ

))� Ijknsj� ymj� |wnxy
txIqiRQJ^xsjtuPspudfoMQMQMNVMQMQMRMQMRMQMbohmfMHs�� b�� �� HMNRYQMRYQMXOVME
spudfoMQMQMNSVMRMQMQMQMQMNRMbohmfMHu� �� b�� �� HMQMRQVMXOVME
noumfoMQMQMNUVMHs� �� � � � � HMHqiRQnHMR

))� Ijknsj� ymj� htrutsjsyx
))� UFF6� � 87rr� Fzytotnsy
tyIqbbRJ^fyufotPQMQM287� �
))� tw� X]-UFF6.BJ]YJSX4[JH1515126187�
))� UJQ6� : 5rr� j}yjsxnts
tyIqfmRJ^fyufotPQMQM2: 5�
))� YU755� 98rr� Ytzhm� uwtgj
tyIuqSQQJ^fyufotPQMQM298�
))� XJ6� 65rr� Xy~qzx� j}yjsxnts
tyItfRJ^fyufotPQMQM265�
))� UX6W� 75rr� }� 7rr� Xy~qzx
ttIqtRsJ^tfotpsPqspcfMQMQMNSQMQMQM2617�
ttIu���J^tfotpsPqspcfMQMQMNRVVMQMQM2617� �

))� Fxxjrgqj� ymj� htrutsjsyx� nsyt� f� zxjfgqj� tgojhy
XLX-Yttq6.BXSXLWU4GZNQI1X]-UFF6.1X]-UJQ6.1X]-YU755.1X]-XJ6.1XX-UX6W.�

))� Nk� zxnsl� f� yttq� hmfsljw1� ijknsj� |mjwj� ymnx� tgojhy� nx� qthfyji� ns�
EE� ymj� yttqmtqijw
uimefgPthtIu���RJMR

))� St|� yzws� ymjxj� tgojhyx� -\wnxy� UM65� fsi� Yttq6.� nsyt� f� xjsxtw
tIq� �� � RJ^totefgPcvjmeMtxIqiRQJMthtIu���RJ

))� Xjqjhy� ymj� Xjsxtw
totmduPtIq� �� � RJ

))� Ijknsj� ymj� hfqngwfynts� wjkjwjshj� kjfyzwj� ns� rfhmnsj� ht2�� � � �� � � �
gId� �J^gfbuPtqifsfMpvufsMdbsuMSVQMSVQMNUVQMSQMQMQMR

))� St|� HFQNG� ymj� xjsxtw
npefPbvupMnbo
dbmjcPtfotMtIq� �� � RJMgId� �JMZ
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JSIRJX�
pvuqvuPtbIq� �� � RJ
tbwfPtbIq� �� � RJ

))� Xjqjhy� ymj� uwtgj
totmduPtbIq� �� � RJ

))� Ijknsj� fsi� rjfxzwj� f� hnwhqj
gIdsRJ^gfbuPdjsdmfMjoofsMdbsuMRQQMSQQMNWQQMQMQMRMRQ
nfbtPdjsdmfMgIdsRJMU
JSIRJX�

))� Ijknsj� fsi� rjfxzwj� f� hnwhqj
gIdsSJ^gfbuPdjsdmfMjoofsMdbsuMRQQMSQQM2;551512615165�

))� Xjqjhy� ymj� uwtgj� fsi� twnjsyfyj� yt� kjfyzwj� yt� gj� rjfxzwji� F?>51G?>5�
XSXQHY4XF-Uwtgj6.1X\-UM65.1,WtyFslqj,1K-HW7.1,YnqyFslqj,1K-HW7.�
nfbtPdjsdmfMgIdsSJMU
JSIRJX�
JSIKNQ�

ex,ey,ez

di1,dj1,dk1

ai1,aj1,ak1

FRONT
SIDE

tx2,ty2,tz2

di2,dj2,dk2
ai2,aj2,ak2

� � RM� � RM� � R

X\-Ud7d6.� B� \WNXY4WTYHJS1y}61y~61y�61� fn61fo61fp61� in61io61ip61)
FSLQJ1� � WtyFslqj� 126=516=51<3: 1� WTYHJS1y}71y~71y�71� fn71fo71fp71� in71io71ip71� )
bohmfM³u� �� b�� �� ³15165: 1<3: 1� RSYQJS1� j}1j~1j�� 1� rkldsfrj� 1� rtijqdsfrj� 1nsij}

Figure A.6 — Example wrist definition values

A.30.2 Example component definitions

efdmPhmpcbmMepvcmfMe� Me�
totnouPywfdMRMQMQM{wfdMQMQMRMnoumfoMQMQMQ
E)� J]YJSXNTS� IJKNSNYNTSX
tyIqyRJ^fyufotP[JH1515126185�
X]-U]8.BJ]YJSX451-I~085.1I��
tyIqyVJ^fyufotPQMNIe� LTQJMe�
))� XJSXTW� IJKNSNYNTSX
ttIqqRJ^tfotpsPqspcfMQMQMNSQMQMQMNRMTMtqifsf
XX-UU8.BXJSXTW4UWTGJ1517515151615181XUMJWJ�
ttIqqVJ^tfotpsPqspcfMQMNSQMQMQMNRM5181XUMJWJ�
))� UWTGJ� HTSKNLZWFYNTS� IJKNSNYNTSX
tIqRJ^totefgPcvjmeMtyIqyRJMttIqqRJ
tIqTJ^totefgPcvjmeMtyIqyTJMttIqqTJ
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tIqVJ^totefgPcvjmeMtyIqyVJMttIqqVJ

(Y)

Dy SNSMNT

(-Z)

S(P1)

30mm
S(P5) S(P3)

Dz

Dy=Y distance from
SNSMNT (located at mount
point of S(P1) to mount point
of S(P3) and S(P5)

Dz=Z distance from
SNSMNT to mount point
of S(P3) and S(P5)

Figure A.7 — Multi-probes from multiple ports on the head
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P1

P5 P3

70mm

30mm

25 mm
Cube

Figure A.8 — Multi-probes from multiple ports on a cube

A.30.3 Example component, group, and probe definitions

totnouPywfdMRMQMQM{wfdMQMQMRMnoumfoMQMQMQ
))� J]YJSXNTS� IJKNSNYNTSX
tyIqyJ^fyufotPwfdMQMQM261<5� �
tyIqyRJ^fyufotPQMQM27: �
tyIqyTJ^fyufotPQMRSOVM2673: � �
tyIqyVJ^fyufotPQM2673: 12673: �
))� XJSXTW� IJKNSNYNTSX
ttIqqRJ^tfotpsPqspcfMQMQMNTQMQMQMN6181XUMJWJ�
ttIqqTJ^tfotpsPqspcfMQMTQMQMQMRMQMTMtqifsf
ttIqqVJ^tfotpsPqspcfMQMNTQMQMQMN615� 181XUMJWJ
))� HTRUTSJSY� LWTZUNSL
thIqhRJ^dnqouhsqPcvjmeMtyIqyJMtyIqyRJ
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XL-UL8.BHRUSYLWU4GZNQI1X]-U].1X]-U]8.�
thIqhVJ^dnqouhsqPcvjmeMtyIqyJMtyIqyVJ
))� UWTGJ� HTSKNLZWFYNTS� IJKNSNYNTSX
X-U6.BXSXIJK4GZNQI1XL-UL6.1XX-UU6.�
X-U8.BXSXIJK4GZNQI1XL-UL8.1XX-UU8.�
tIqVJ^totefgPcvjmeMthIqhVJMttIqqVJ

Figure A.9 — Multi-probes from multiple ports on a cube

A.30.4 Example component definition and calibration statements

totnouPywfdMRMQMQM{wfdMQMQMRMnoumfoMQMQMQ
))� J]YJSXNTS� IJKNSNYNTSX
tyIqyRJ^fyufotP[JH15151261<: � �
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))� XJSXTW� IJKNSNYNTSX
ttItubsJ^tfotpsPnmuqscMTMRMQMQM2: 51515126181)�
TMQMSVMNSVMQMRMQMTME
: 15127: 127: 151261518� �
))� � UWTGJ� HTSKNLZWFYNTS� IJKNSNYNTSX
X-U6.BXSXIJK4GZNQI1X]-U]6.1XX-XYFW.�
))� � HFQNGWFYNTS� HTRRFSIX
dbmjcPtfotMtIqRJMgbIdbmtqiJMW
))� � XJSXTW� XJQJHY
totmduPtbIqRJMR
totmduPtbIqRJMT
totmduPtbIqRJMV

{
z

y

R fhmnsj �Wj kj wj shj
t� � � � �

{

z

y

Xjsxtw�Wj kj wj shj
t� � � � �

WQ

YQ

WQ

RSQ

ZQ

TQ

UQ

dxsjtu

qiRQ

fyuR

dbnfsb

TQ

TQ

¿ H tsynsztzx�| wnxy�| nym�7�wtyfynts�f}nx -H \ WNXY.
¿ Wjsnxmf| �UM 65 -UM 65.
¿ L j sj wnh�j }yjsxnts IfyuRJ
¿ [ nijt�H frjwf -H FR J WF.

Figure A.10 — Multi-probe from an extension & from a single port

This example shows how to use DMIS statements for sensor definition in the above configuration:

A.30.5 Example complex wrist and component definitions

IRNXRS4,Xfruqj� x~syf}� ktw� sj|� xjsxtw� ijknsnynts,15: 36�
))� Ijknsj� ymj� xjsxtw� rtzsy� twnjsyfynts
totnouPywfdMRMQMQM{wfdMQMQMNRMnoumfoMQMQMQ
))� Ijknsj� ymj� |wnxy� H\WNXY
txIdxsjtuJ^xsjtuPspudfoMQMQMQMQMQMRMRMQMQMbohmfMHs�� b�� �� HMNRYQMRYQMdpoujoME
� WTYHJS151NWQMYQMQMNRMQMQMQMRMbohmfMHu� �� b�� �� HMNWQMWQMdpoujoMnoumfoMQMQMUQ
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))� Ijknsj� ymj� |wnxy� UM65
txIqiRQJ^xsjtuPspudfoMQMQMTQMQMQMNRMRMQMQMbohmfMHcb�� �� HMN6=516=51<3: 1)�
spudfoMQMQMSVMQMRMQMQMQMRMbohmfMHbb�� �� H1� )�
QMRQVMXOVMnoumfoMQMQMTQ
))� Ijknsj� ymj� j}yjsxnts� J]Y6
tyIfyuRJ^fyufotPQMQMTQ
))� Ijknsj� ymj� {nijt� xjsxtw� HFRJWF
ttIdbnfsbJ^tfotpsPwjefpMQMQMZQMQMQMRMRMQMQMQMQMQMHtpozHMHdyRHMR
))� Fxxjrgqj� ymj� htrutsjsyx� nsyt� f� zxjfgqj� xjsxtw
tInzqspcfJ^totefgPcvjmeMtxIdxsjtuJMtxIqiRQJMtyIfyuRJMttIdbnfsbJ
))� Ijknsj� ymj� hfqngwfynts� wjkjwjshj� kjfyzwj� ns� rfhmnsj� ht2�� � � �� � � �
gIhbvhfJ^gfbuPpckfduMSQQMSQQMNVQQMQMQMR
))� Xjqjhy� ymj� uwtgj
totmduPtInzqspcfJ
))� Hfqngwfyj� ymj� xjsxtw
npefPbvupMqsphMnbo
dbmjcPtfotMtInzqspcfJMgIhbvhfJMHtpoz� dyR� dbmjc� qspdH
JSIRJX�
pvuqvuPtbInzqspcfJ
tbwfPtbInzqspcfJ
))� Xjqjhy� ymj� uwtgj
totmduPtbInzqspcfJ
))� Ijknsj� fsi� rjfxzwj� f� hnwhqj
gIdsRJ^gfbuPdjsdmfMjoofsMdbsuMRQQMSQQMNWQQMQMQMRMRQ
nfbtPdjsdmfMgIdsRJMW
JSIRJX�
))� Xjqjhy� ymj� uwtgj� fsi� twnjsyfyj� yt� kjfyzwj� yt� gj� rjfxzwji� F?>51G?>5
XSXQHY4XF-R^UWTGJ.1X\-H\WNXY.1,WtyFslqj,1K-HW7.1,YnqyFslqj,1K-HW7.�
))� Ijknsj� fsi� rjfxzwj� f� hnwhqj
gIdsSJ^gfbuPdjsdmfMjoofsMdbsuMRQQMSQQM2;551512615165�
nfbtPdjsdmfMgIdsSJMW
JSIRJX�
JSIKNQ�
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Figure A.11 — Sensor components in an automated changer rack

Description of the tools in an automated changer rack (Figure A.11 — Sensor components in an automated
changer rack).

Tool1:

Automated change adapter with integrated trigger probe
35mm styli extension
Disk styli (31mm len x 12.7mm dia x 2mm thk)

Tool2:

Automated change adapter
Trigger probe
Disk styli (4mm len x 35mm dia x 5mm thk)

Tool3:

Automated change adapter
50 mm extension
Trigger probe
5 way star stylus center (13mm len x 10mm dia)
Star styli (5 x 20mm len x 2mm rubies)

Tool4:

Automated change adapter
Trigger probe
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50mm styli extension
Ruby styli (40mm len x 4mm dia)

Tool5:

Automated change adapter with 140mm extension
Trigger probe
Ruby styli (17mm len x 4mm dia)

Tool6:

Automated change adapter with 300mm extension
Trigger probe
Ruby styli (27mm len x 4mm dia)

Tool7:

Automated change adapter
Trigger probe
Hollow ball styli ( 17mm len x 30mm dia)

Tool8:

Automated change adapter with integrated trigger probe
35mm styli extension
ruby styli ( 27mm len x 4mm dia)

A.30.6 Example tool definition statements

))� Ijknsj� ymj� xjsxtw� rtzsynsl� yt� ymj� HRR
totnouPywfdMQOQMQOQMROQM{wfdMQOQMROQMQOQMnoumfoMQOQMQOQMQOQ
))� Ijknsj� ymj� |wnxy
txIxsjtuRQnrJ^xsjtuPspudfoMQOQMQOQMNTQOQMQOQMQOQMROQMQOQMNROQMQOQME
bohmfMHcHMNRYQOQMRYQOQMXOVME
spudfoMQOQMQOQMQOQMQOQMROQMQOQMQOQMQOQM26351)�
bohmfMHbHMQOQMRQVOQMXOVME
noumfoMQOQMQOQM29835�
))� Ijknsj� ymj� yttq� ns� xyfynts� 6
ttIu���RJ^tfotpsPqspcfMQOQMQOQMNRRVOQMQOQMQOQMNROQMRSOXMejtlMSOQ
))� Ijknsj� ymj� yttq� ns� xyfynts� 7
ttIu���SJ^tfotpsPqspcfMQOQMQOQMNXSOQMQOQMQOQMNROQMTVMejtlMV
))� Ijknsj� ymj� hqzxyjw� uwtgj� ns� xyfynts� 8
ttIu���TJ^tfotpsPnmuqscMVME
RMQOQMQOQMNRVUOQMQOQMQOQMNROQMSOQ1� )�
SMTQOQMQOQMNRTUOQMROQMQOQMQOQMSOQ1� )�
TMQOQMTQOQMNRTUOQMQOQMROQMQOQMSOQ1� )�
UMNTQOQMQOQMNRTUOQMNROQMQOQMQOQMSOQ1� )�
VMQOQMNTQOQMNRTUOQMQOQMNROQMQOQMSOQ
))� Ijknsj� ymj� yttq� ns� xyfynts� 9
ttIu���UJ^tfotpsPqspcfMQOQMQOQMNRVYOQMQOQMQOQMNROQMUOQMtqifsf
))� Ijknsj� ymj� yttq� ns� xyfynts� :
ttIu���VJ^tfotpsPqspcfMQOQMQOQMNRZVOQMQOQMQOQMNROQMUOQ
))� Ijknsj� ymj� yttq� ns� xyfynts� ;
ttIu���WJ^tfotpsPqspcfMQOQMQOQMNTWVOQMQOQMQOQMNROQMUOQMtqifsf
))� Ijknsj� ymj� yttq� ns� xyfynts� <
ttIu���XJ^tfotpsPqspcfMQOQMQOQMNYVOQMQOQMQOQMN63518535�
))� Ijknsj� ymj� yttq� ns� xyfynts� =
ttIu���YJ^tfotpsPqspcfMQOQMQOQMNRRROQMQOQMQOQMNROQMUOQ

))� Ijknsj� ymj� qthfynts� tk� ymj� fgt{j� yttqx� ns� ymj� fzytrfyji� hmfsljw� wfhp�
YM-Wfhp6.BYMQIJK4XX-Yttq6.161XX-Yttq7.171XX-Yttq8.181XX-Yttq9.19)�
MttIu���VJMVMttIu���WJMWMttIu���XJMXMttIu���YJMY
))� Fxxjrgqj� ymj� |wnxy� yt� yttq6
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tIt� �� RJ^totefgPcvjmeMtxIqiRQnrJMttIu���RJ
))� Fxxjrgqj� ymj� |wnxy� yt� yttq7
tIt� �� SJ^totefgPcvjmeMtxIqiRQnrJMttIu���SJ
))� Fxxjrgqj� ymj� |wnxy� yt� yttq8
tIt� �� TJ^totefgPcvjmeMtxIqiRQnrJMttIu���TJ
))� Fxxjrgqj� ymj� |wnxy� yt� yttq9
tIt� �� UJ^totefgPcvjmeMtxIqiRQnrJMttIu���UJ
))� Fxxjrgqj� ymj� |wnxy� yt� yttq:
tIt� �� VJ^totefgPcvjmeMtxIqiRQnrJMttIu���VJ
))� Fxxjrgqj� ymj� |wnxy� yt� yttq;
tIt� �� WJ^totefgPcvjmeMtxIqiRQnrJMttIu���WJ
))� Fxxjrgqj� ymj� |wnxy� yt� yttq<
tIt� �� XJ^totefgPcvjmeMtxIqiRQnrJMttIu���XJ
))� Fxxjrgqj� ymj� |wnxy� yt� yttq=
tIt� �� YJ^totefgPcvjmeMtxIqiRQnrJMttIu���YJ

A.30.7 Example sensor calibration statements

))� Ijknsj� hfqngwfynts� kjfyzwj� ns� rfhmnsj� httwinsfyjx�
gId� �J^gfbuPtqifsfMpvufsMdbsuMSVQMSVQMNUQQMSQMQMQ16�
))� St|� xjqjhy� fsi� hfqngwfyj� utxnyntsx� ktw� jfhm� yttq
))� Hfqngwfyj� ymj� xjsxtwx� ktw� Xjsx6
npefPbvupMnbo
totmduPtIt� �� RJMtxIqiRQnrJMHbHMQMHcHMQ
dbmjcPtfotMtIt� �� RJMgId� �JMU
JSIRJX�
totmduPtIt� �� RJMtxIqiRQnrJMHbHMZQMHcHMQ
dbmjcPtfotMtIt� �� RJMgId� �JMU
JSIRJX�

A.31 SNSDEF ( input format 2 )

Sensor settings, along with scaling, automatic focus, and intensity, are activated with the SNSET statement. The
sensor is selected, with the SNSLCT statement prior to taking a measurement with the MEAS statement.

For example:

tI� � � � � � � RQ� J^totefgPwjefpMjoefyMwfdMQMQMNRMQMQMNRMSQMRQOQMVOW
wxI� �� � RJ^xjoefgPcpyMRSOTRUMWOXRTMTORXZMTOVMVOTMUX
wmI� � � � � � J^mjuefgPtvsgMQMRMQ
totfuPwxI� �� � RJMwmI� � � � � � JMOXVMgpdvtz
XSXQHY4X-hfrjwfd65}.�
RJFX4HNWHQJ1K-xrdmtqj.1=�
qunfbtPOOO

A.32 STR()

Example for STR():

efdmPdibsMSQM� ywd{fw�
efdmPepvcmfMz{fq�
efdmPjouhsM� � � �
� � � �� B� FXXNLS483696: >7;: 8: =><>878
xywd{fw� B� FXXNLS4XYW-z{fq1� ;?8.�
))� xywd{fw� |nqq� gj� ,� 83697,�
xywd{fw� B� FXXNLS4XYW-z{fq.�
))� xywd{fw� |nqq� gj� ,83696: >7H� szrgjw� tk� ijhnrfqx� IRJ� ijujsijsy
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� � � �� B� FXXNLS426378�
xywd{fw� B� FXXNLS4XYW-z{fq1� ;?8.�
))� xywd{fw� |nqq� gj� ,263785,�
xywd{fw� B� FXXNLS4XYW-z{fq.�
))� xywd{fw� |nqq� gj� ,NROSTQQQQH� szrgjw� tk� ijhnrfqx� IRJ� ijujsijsy
n{fq� B� FXXNLS4275�
xywd{fw� B� FXXNLS4XYW-n{fq1� ;?8.
))� xywd{fw� |nqq� gj� ,NSQOQQQH� styj� ymfy� f� <� hmfwfhyjw� xywnsl� nx� wjyzwsji�
xywd{fw� B� FXXNLS4XYW-n{fq.
))� xywd{fw� |nqq� gj� ,275,�
� � � �� B� FXXNLS4278378�
xywd{fw� B� FXXNLS4XYW-z{fq1� ;?8.�
))� xywd{fw� |nqq� gj� ,NSTOSTQH� styj� ymfy� f� <� hmfwfhyjw� xywnsl� nx
EE� wjyzwsji� |nym� 8� ijhnrfq� uqfhjx
� � � �� B� FXXNLS425358�
xywd{fw� B� FXXNLS4XYW-z{fq1� ;?8.�
))� xywd{fw� |nqq� gj� ,253585,�

A.33 TEXT

YJ]Y4TUJW1,Zxj� Ufzq,,x� xjyzu� nsxywzhyntsx� kwtr� ymj� qfxy� otg3,�

This results in the following message sent to the screen:

Zxj� Ufzq,x� xjyzu� nsxywzhyntsx� kwtr� ymj� qfxy� otg3� �

A.34 TOL/GTOL

Some examples of format variation and effect:

Common data for examples:

PTBUFF/ON is in effect

F(FEAT1) is a PLANE

F(FEAT3) is a CYLNDR

for GTOL,

input

Maximum number of iterations = 50 iterations

Minimum Shift = .1 MM

Minimum Rotation = .001 degrees

output

Actual number of iterations = 30

Part found to be = out of tolerance

found to interfere = 3 points

3 points out of 60 points represents 5% bad, 95% good points

A.34.1 Example 1, just GO/NOGO info desired:

input format:
uItghupmRJ^upmPhupmMyzejsM{byjtMVQMORMOQQR

output format: (part out of tol.)
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YF-XKLYTQ6.BYTQ4LYTQ1851TZYTQ1YWRFY]161515151615151516136123615�

A.34.2 Example 2, GO/NOGO and percentage of good points data desired:

input format:
uItghupmSJ^upmPhupmMyzejsM{byjtMVQMORMOQQRMqfsdou

output format: (part out of tol. in 5% of points)
ubItghupmSJ^upmPhupmMTQMpvupmMusnbuyMRMQMQMQMRMQMQMQMRMORMNORMQMZV

A.34.3 Example 3, GO/NOGO and interference point/s info desired:

input format:
uItghupmTJ^upmPhupmMyzejsM{byjtMVQMORMOQQRMjougqu

output format: (part out of tol. in 3 places)
ubItghupmTJ^upmPhupmMTQMpvupmMusnbuyMRMQMQMQMRMQMQMQMRMORMNORMQMjougqu
KF-KJFY6.`8bBKJFY4UQFSJ1UYIFYF1HFWY16535668816635567616736789: �
KF-KJFY8.`7bBKJFY4H^QSIW1UYIFYF1HFWY1>3>>>1=3===1;3: : : : �
KF-KJFY8.`: bBKJFY4H^QSIW1UYIFYF1HFWY1: 3: : : : : 1939999918388888�
JSIFY�

A.35 VALUE

efdmPsfbmMwbs
J[FQ4KF-qsfrj.1Y-qsfrj.�
wbs^wbmvfPub-qsfrj.1FHY�

A.36 Vector variable values

))� yt� rjfxzwj� f� hnwhqj� zxnsl� fs� fwgnywfw~� szrgjw� tk� xfruqj� utnsyx�
vojutPnnMbohefd
efdmPjouhsM���� M� � � ��
efdmPwfdupsM� � �� � � M� ��� � M� � � � � � � � ��
� � �� � � ^bttjhoPwdbsuIVQMRQQMRQJ
� � � � � � � � �� ^bttjhoPwdbsuIQMQMR.�
uyhsyBUWTRUY4,Ytyfq� utnsy� htzsy,
nfbtPdjsdmfMgI� � � � JM� � � ��
� � IT4qttu161uyhsy
� � � � httwiBFXXNLS4hjsyjw� 0� [UTQ-651qttu/8;54uyhsy15.
� � � � nopd{jhytwBFXXNLS4[UTQ-61qttu/8;54uyhsy15.
� � � � UYRJFX4HFWY1[JH]-httwi.1[JH^-httwi.1[JH_-httwi.1[JH]-nopd{jhytw.1� )�
� [JH^-� � � � � � � � �� JMwfd{I� � � � � � � � �� J
� � JSIIT�
JSIRJX�

))� yt� uwtojhy� ymj� qnsj� tsyt� ymj� f}nx
efdmPwfdupsM�� �� M� � � � M� � �
�� �� ^bttjhoPwdbsuISVMRQMRVJ
� � � � ^bttjhoPwqpmIRQQMTQMQJ
))� xhfqj f}nx� g~� --ity� uwtizhy� tk� �� �� � +� f}nx.� 4� -xvzfwj� tk� rfl-f}nx...
uwoBFXXNLS4f}nx� /� [ITYI�� �� 1f}nx.4-[RFL-f}nx.� //� 7.

A.37 WRITE

efdmPhmpcbmMsfbmMso�� Msb� �
efdmPhmpcbmMjouhsM� � � � �� M� � � � ��
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efdmPhmpcbmMdibsMWMn� � � je
efdmPhmpcbmMsfbmMo� � �Mo� � SMo� � T
3� 3� 3�
n� � � je^bttjhoPHeVRYWRH
so�� ^bttjhoPWOQ
sb� � ^bttjhoPVOYXR
� � � � �� ^bttjhoPUU
� � � � �� ^bttjhoPTSXWX
ejeI� � � � � � � � � J^efwjdfPtupsMHP� � � P� � � � P� � � � � � � � � pUQYZTH
pqfoPejeI� � � � � � � � � JMejsfduMpvuqvuMbqqfoe
\WNYJ4INI-rjfxdifyf.1RjfxNI?81,� ,1WStr?91,� ,1WFhy?9?6�

� � �� � � � � � 222C� I: q� � � � ;� � : 3>

RSTUVWXYZQRSTUV

\WNYJ4INI-rjfxdifyf.1,Ymj� RjfxNI� ,1RjfxNI1,� fhyzfq� ,1WFhy?;?9�

uwtizhjx� 222C� Ymj� RjfxNI� I: 6=;6� fhyzfq� : 3=<65

RSTUVWXYZQRSTUVWXYZQRSTUVWXYZQRSTUV

xsjufPejeI� � � � � � � � � JM� � � � �� [RQ

� � �� � � � � � 222C� � � � � � � � � 99

RSTUVWXYZQRSTUVWXYZQ

xsjufPejeI� � � � � � � � � JM� � � � �� [T

� � �� � � � � � 222� C� 87<�

6789: ;�

o� � �^bttjhoPRQOU
o� � S^bttjhoPXXOX
o� � T^bttjhS4939�
ejeI�� �� � � � � �� J^efwjdfPqsjouMHm� � � q� � �� � � H
pqfoPejeI�� �� � � � � �� JMejsfduMpvuqvu
\WNYJ4INI-qnsjduwnsy.1Szrq?9?61,�,1Szr7?9?61HMW-67.1)�
o� � S[V[SMo� � T[V[SMdisIRQJMdisIRTJMo� � �[U[R

6539� <<3< <<3<5� 9395
RQOU

22� Sj|� Uflj� 2C

s� � � �� �

Figure A.12 — Results of writing to a line printer

Note: In the above example, CHR(12) causes a form feed or a new page, CHR(10) causes a line feed or new line, and
CHR(13) causes a carriage return. A variable field width is optional. Its effect depends on the data type of the variable to which
it applies. If the field type is numeric and it exceeds the total field width 'x', then DMIS writes a field of asterisks to denote an
overflow condition. Numbers are padded with leading spaces. If the field type is a character string and it exceeds the total field
with 'x', then DMIS truncates to the first 'x' characters of the string. Character strings are left justified. The system default is the
output device's system default. Characters enclosed between apostrophes are displayed literally.
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A.38 XTRACT

An example of the use of the XTRACT statement is as follows:

IRNXRS4,UILX� SHNj�� � � � � � ��HM5: 36�
wItups� mbcfmJ^wgpsnPopnMbduMefwMbnu
ejtqmzPtupsMwItups� mbcfmJ
KNQSFR4,Xfruqj� ]YWFHY� knqj,15: 36�
npefPqsphMnbo
qsdpnqPpo
vojutPnnMbohefd
xlqmboPyzqmbo
gItfdRJ^gfbuPhdvswfMdbsuMNRVOYXUXMRQWOXQRQMQOQMQORUXSMNQOZYZRMQOQ
nfbtPhdvswfMgItfdRJMXQ
qunfbtPdbsuMNQQRWVOQQQQMQQQQYUOVRSXMQQQQSZOQSQUMNQOQTUTMQQOQXRVMQQOZZWZ
qunfbtPdbsuMNQQRVZOZZZYMQQQQYVOSVWTMQQQQSZORUQYMNQOQTUWMQQOQWZTMQQOZZXQ
qunfbtPdbsuMNQQRVUOZZZXMQQQQYWOQQQSMQQQQSZOSWUUMNQOQTVQMQQOQWXRMQQOZZXR
qunfbtPdbsuMNQQRUZOZZZYMQQQQYWOXUUTMQQQQSZOTZRTMNQOQTVTMQQOQWUZMQQOZZXT
qunfbtPdbsuMNQQRUUOZZZZMQQQQYXOUYYWMQQQQSZOVSRUMNQOQTVWMQQOQWSYMQQ3>><9�
3� 3� 3�
3� 3� 3�
qunfbtPdbsuMNQQQUUOZZZZMQQQRQSOTWXXMQQQQTSOYQYTMNQOQUSSMQQOQRZQMQQOZZYZ
qunfbtPdbsuM2555953555515556583666=15555873>=8>155355: 9155356<: 1553>>>=�
qunfbtPdbsuM25558: 3557815556583=: : 91555587385;615537: : =155356=91553>;;;�
hpupPNQQQSZOTYUZMQQQRQUOWZQUMQQQQTZOVUYS
qunfbtPdbsuM25557>3>>;715556593: >>;15555853758>1553: 5;;155356=51553=;75�
hpupPNQQQSTOSWYVMQQQRQVOWQWWMQQQQTWOSTUR
qunfbtPdbsuM2555793>>>8155565: 38986155557;356=: 1553<: <6155356: <1553;: 86�
qunfbtPdbsuMNQQQSQOQQQQMQQQRQWOQYYSMQQQQRYOWXTWMQQOYTXRMQQOQRRWMQQOVUWZ
qunfbtPdbsuM25556: 355: 9155565;3=8781555566356=91553=8<5155355<;1553: 9<7�
3� 3� 3�
3� 3� 3�
qunfbtPdbsuMQQQRXQOQQQSMQQQRTUOTUYRMNQQQVROUSZTMNQORVRRMNQOQWZTMQQOZYWR
qunfbtPdbsuMQQQRXVOQQQRMQQQRTVOQZVUMNQQQVQOWQZSMNQORVRUMNQOQXRVMQQOZYVZ
qunfbtPdbsuMQQQRYQOQQQRMQQQRTVOYUUUMNQQQUZOXYVWMNQORVRXMNQOQXTWMQQOZYVX
JSIRJX�
gIgmbuRJ^gfbuPmjofMcoeMdbsuMNRWVOVQXXMYUOUTXSMSZOQQYUME
NUQOZVWTMRQSOZWZTMTSOZWYWMQOQMQOQMROQ
gIgmbuSJ^gfbuPmjofMcoeMdbsuMNSTOTZXYMRQVOVYRZMSTOYYXWME
SYOYZURMRRTOTWRYMNVVOYQSSMQOQMQOQMR35�
gIgmbuTJ^gfbuPmjofMcoeMdbsuMVYOTSRYMRRXOXTYYMNWYOYXYXME
RYSOQTRYMRTWORUZQMNUZOUVQQMQOQMQOQMROQ
gIbsd� RJ^gfbuPbsdMUqpjouMjoofsME
NUQOZVWTMRQSOZWZTMTSOZWYWMNSZOYRXWMRQUOWSWVMTQOQZXYME
NSTOWTQVMRQVOVUXYMSUOSUTZMNUQORUQXMRQTOQZQTMRSOWYXV
gIbsd� SJ^gfbuPbsdMUqpjouMjoofsME
SYOYZURMRRTOTWRYMNVVOYQSSMUROWZVSMRRVOSWWRMNWWOWTUTME
VYOTSRYMRRXOXTYYMNWYOYXYXMVTOYTQZMRRXOQWYQMNTYOXWUX
yusbduPgIgmbuRJMgbItfdRJ
yusbduPgIgmbuSJMgbItfdRJ
yusbduPgIgmbuTJMgbItfdRJ
yusbduPgIbsd� RJMgbItfdRJ
yusbduPgIbsd� SJMgbItfdRJ
pvuqvuPgbIgQFY6.�
pvuqvuPgbIgmbuSJ
pvuqvuPgbIgmbuTJ
pvuqvuPgbIbsd� RJ
pvuqvuPgbIbsd� SJ
JSIKNQ�

ISO 22093:2011(E)

© ISO 2011 – All rights reserved514

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



Annex B
(informative)

Descriptive Figures

Figure B.1 —Angle tolerance description
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HTSXYWZHYJI� HNWHZQFW� FWH

Figure B.2 — Constructed circular arc

Figure B.3 — Constructed cone

Figure B.4 — Constructed circle

ISO 22093:2011(E)

© ISO 2011 – All rights reserved516



Figure B.5 — Constructed circle

Figure B.6 — Constructed ellipse

Htsxywzhyji� XUMJWJ

9� htsxywzhynts� utnsyx

Figure B.7 — Constructed sphere
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Figure B.8 — Constructed rectangle

Figure B.9 — Constructed line

Figure B.10 — Constructed plane

Figure B.11 — Constructed line
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Figure B.12 — Constructed mid-point Figure B.13 — Constructed projected point

Figure B.14 — Constructed point
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Figure B.15 — Constructed projected arc Figure B.16 — Constructed circle

Figure B.17 — Constructed circle
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Figure B.18 — Constructed circle

Figure B.19 — Constructed circle

Figure B.20 — Constructed line

Figure B.21 — Constructed point
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Figure B.22 — Constructed line

Figure B.23 — Constructed point
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Figure B.24 — Constructed circle

Figure B.25 — Constructed line

Figure B.26 — Constructed plane

Figure B.27 — Constructed circle

Figure B.28 — Constructed line

Figure B.29 — Constructed plane

Figure B.30 — Constructed line

Figure B.31 — Constructed plane
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Figure B.32 — Construction of a point on a curve

ISO 22093:2011(E)

© ISO 2011 – All rights reserved524



Figure B.33 — Construction of a point on a curve

Search_radius

Figure B.34 — Construction, CONST/CIRCLE,… RETRIEVE
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Search_radius

Figure B.35 — Construction, CONST/CPARLN,… RETRIEVE

Search_radiuspatch_radius

distance

Figure B.36 — Construction, CONST/EDGEPT,… RETRIEVE
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Figure B.37 — A cone feature, vector illustration
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Figure B.38 — A centered parallel line feature
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Figure B.39 — A cylinder feature with the 'len' parameter specified
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i,j,kx,y,z

radius

size

K -j mtqj .�B �FEAT/ELONGCYL,INNER, CART,2,3,1, 1,0,0, 0,0,1, 5, 2

Figure B.40 — An elongated cylinder feature

i,j,k

i1,j1,k1

x,y,z

DEPTH

CLRSRF

Start of measurement cycle

Measurement cycle in MODE/AUTO

Figure B.41 — An edgepoint feature
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F(SLOT)=FEAT/PARPLN,OUTER,CART,2,3,1,2,2,1,0,-1,0,2,4,1,0,1,0,2

BLOCK

WIDTH

CENTER-PLANE
DISTANCE

WIDTH

CENTER-PLANE
DISTANCE

F(SLOT)=FEAT/PARPLN,INNER,CART,2,3,1,2,2,1,0,1,0,2,4,1,0,-1,0,2

Figure B.42 — A parallel plane feature
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Orientation
Orientation

Latitude

Measurable portion

Figure B.43 — A sphere feature

Figure B.44 — A torus feature
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Figure B.45 — A dual system illustration

VECBLD with n1=1

Adjusted
feature

Note: Positional deviation is dependent upon location
of the sample point

Sample point

Positional
deviation

Feature
nominal

Figure B.46 — Positional deviation
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VECBLD with n1=3
or

FA(label2)

Feature
actual

Orientational
deviation

Feature
nominal

Positional
deviation

Figure B.47 — Positional and orientational deviation
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Relative measurement

Nominal
reference
feature

Actual
reference
feature

Actual feature
to be measured

Nominal feature
to be measured

Note: The reference feature uses a measured vector so that both the position and approach vector are modified.

Figure B.48 — Relative measure / position & approach
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Relative measurement

Actual
reference
feature

Nominal
reference
feature

Actual feature
to be measured

Nominal feature
to be measured

Note: The feature to be measured retains its position relative to the reference feature

Figure B.49 — Relative measure / retaining relative position
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Relative measurement

Actual
reference
feature

Nominal
reference
feature

Actual feature
to be measured

Nominal feature
to be measured

Note: The reference feature uses the nominally defined vector therefore only the position has been
adjusted

Figure B.50 — Relative measure / position
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Relative measurement

Actual
reference
feature

Nominal
reference
feature

Actual feature
to be measured

Nominal feature
to be measured

Note: The reference feature uses a measured vector so that both the position and approach vectors are
modified.

Figure B.51 — Relative measure / position & approach
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Relative measurement with a spherical probe
RMEAS/ARC,F(label1),n

Nominal
feature Value of

SNSET/DEPTH

Relative measurement with a cylindrical probe
RMEAS/ARC,F(label1),n

Nominal
feature

Probe
orientation

vector

Value of
SNSET/DEPTH

Figure B.52 — RMEAS/ARC with and without a cylindrical probe
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Relative measurement
RMEAS/CIRCLE,F(label1),n,FA(label2)

Actual
feature

Nominal
feature

F(label1)

FA(label2)

value from
SNSET/DEPTH

Note: The 3D position and orientation are adjusted.

Positional
deviation

Figure B.53 — RMEAS/CIRCLE with FA(lname2)

ISO 22093:2011(E)

© ISO 2011 – All rights reserved540



Relative measurement
RMEAS/CIRCLE,F(label1),n,VECBLD,r,1

Actual
feature

Nominal
feature Positional

deviation
Value of

SNSET/DEPTH

Note: Adjusts plane height

Radius zone = r

Relative measurement
RMEAS/CIRCLE,F(label1),n,VECBLD,r,3

Note: Adjusts 3D position and orientation

Actual
feature

Nominal
feature

Positional
deviation

Value of
SNSET/DEPTH

Radius zone = r

Figure B.54 — RMEAS/CIRCLE with VECBLD,r,1 and with VECBLD,r,3
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Relative measurement with a spherical probe
RMEAS/CIRCLE,F(label1),n

Nominal
feature Value of

SNSET/DEPTH

Relative measurement with a cylindrical probe
RMEAS/CIRCLE,F(label1),n

Probe
orientation

vector

Nominal
feature Value of

SNSET/DEPTH

Figure B.55 — RMEAS/CIRCLE with and without a cylindrical probe
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Relative measurement
RMEAS/CPARLN,F(label1),n,FA(label2)

FA(label2)

Nominal
feature

Positional
deviation

Value of
SNSET/DEPTH

Note: Adjusts 3D position and
orientation.

Relative measurement
RMEAS/CPARLN,F(label1),n,VECBLD,r,1,ORIENT

Actual
feature

Nominal
feature

Actual
length
vector

Actual
feature

Nominal
length
vector

Figure B.56 — RMEAS/CPARLN with FA(lname2) and with the ORIENT parameter

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 543



Relative measurement
RMEAS/CPARLN,F(label1),n,VECBLD,r,1

Radius zone = r

Nominal
feature

Positional
deviation Value of

SNSET/DEPTH

Relative measurement
RMEAS/CPARLN,F(label1),n,VECBLD,r,1,ORIENT

Actual
feature

Note: Adjusts plane height.

Radius zone = r

Nominal
feature

Positional
deviation Value of

SNSET/DEPTH

Actual
feature

Note: Adjusts 3D position and
orientation.

Figure B.57 — RMEAS/CPARLN with VECBLD,r,1 and with VECBLD,r,3
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Relative measurement with a spherical probe
RMEAS/CPARLN,F(label1),n

Nominal
feature

Value of
SNSET/DEPTH

Relative measurement with a cylindrical probe
RMEAS/CPARLN,F(label1),n

Nominal
feature

Probe
orientation

vector

Value of
SNSET/DEPTH

Figure B.58 — RMEAS/CPARLN with and without a cylindrical probe
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DEPTH

CLRSRF

APPRCH
APPRCH

i,j,k

x,y,z

i1,j1,k1

Start position

actual

nominal

Figure B.59 — RMEAS/EDGEPT,F(edge),1,VECBLD,0,1,5

DEPTH

CLRSRF

APPRCH

APPRCH

i,j,k

x,y,z
i1,j1,k1

edge_offset

Start position

actual

nominal

X

Z

Figure B.60 — RMEAS/EDGEPT,F(edge),1,VECBLD,0,1,5,-XAXIS
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DEPTH

CLRSRF

APPRCH

APPRCH

i,j,k

x,y,z
i1,j1,k1

edge_offset

Start position

actual

nominal

X

Z

Figure B.61 — RMEAS/EDGEPT,F(edge),1,VECBLD,0,1,5,-XAXIS,ZDIR
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Relative measurement with a spherical probe
RMEAS/ELLIPS,F(label1),n

Nominal
feature

Value of
SNSET/DEPTH

Relative measurement with a cylindrical probe
RMEAS/ELLIPS,F(label1),n

Nominal
feature

Probe
orientation

vector

Value of
SNSET/DEPTH

Figure B.62 — RMEAS/ELLIPS with and without a cylindrical probe
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Relative measurement
RMEAS/POINT,F(label1),1,XAXIS

Nominal
feature

Value of
SNSET/DEPTH

X axis
Probe

orientation
vector

Figure B.63 — RMEAS/POINT with a specific axis using an edge point
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Relative measurement
RMEAS/POINT,F(label1),1,YAXIS

Nominal
feature

Y axis
vector

Figure B.64 — RMEAS/POINT with a specific axis using a surface point
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Relative measurement
RMEAS/POINT,F(label1),n,VECBLD,r,3

Nominal
feature

Note: Adjusts 3D position
and orientation

Actual
feature

Positional
deviation

Radius zone = r

Figure B.65 — RMEAS/POINT with VECBLD,r,3 using a surface point

FEAT/EDGEPT,CART,x,y,z,i,j,k,i1,j1,k1

Normal
vector

Edge point

Relative measurement
RMEAS/EDGEPT,F(label1),n

Nominal
feature

Probe
orientation

vector

Value of
SNSET/DEPTH

Figure B.66 — Edge point feature and RMEAS/POINT using a cylindrical probe
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Ytyfq� zuifynsl
IspupuJ

St� zuifynsl
IspuovmJ

Ufwynfq� zuifynsl
IspupshJ

Yfgqj� hjsyjw

Yfgqj� hjsyjw

Yfgqj� hjsyjw

Yfgqj� httwinsfyj� kwfrj
fkyjw� wtyfynts

Yfgqj� httwinsfyj� kwfrj
gjktwj� wtyfynts

Yfgqj� httwinsfyj� kwfrj
fkyjw� wtyfynts

Yfgqj� httwinsfyj� kwfrj
gjktwj� wtyfynts

Yfgqj� httwinsfyj� kwfrj
fkyjw� wtyfynts

Yfgqj� httwinsfyj� kwfrj
gjktwj� wtyfynts

Figure B.67 — Part coordinate system updating following a rotation move
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Figure B.68 — Part probe orientation

Figure B.69 — Rotary table positioning with respect to the machine coordinate system ( M.C.S. ) zero point
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Figure B.70 — Probe sensor illustration
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Figure B.71 — Indexable head definitions
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Figure B.72 — Indexable head Cartesian coordinates
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Figure B.73 — Indexable head polar coordinates
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Figure B.74 — Indexable head vector orientation
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Figure B.75 — Offset tip Cartesian
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Figure B.76 — Offset tip vector
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Figure B.77 — Cylindrical and disk tips
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Figure B.78 — Offset tip outputs
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ZVEC

XVEC

CMM zero point

CMM zero point

MNTLEN: dz

Sensor mount point MNTLEN: dy

MNTLEN: dx

X

Y

Z

X

Y

Z

Figure B.79 — Sensor mount axis illustration
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Feature vector

Position 1

Position N

Figure B.80 — SNSLCT, sensor selection illustration
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Figure B.81 — Sensor setting illustration using a typical cross section of a hole

Unsafe region

Clearance Plane
Clearance Path

Figure B.82 — Sensor setting illustration of a typical clearance plane
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NOTE Normal vector of the plane and circle

Figure B.83 — SENS or distance illustration
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Figure B.84 — Surface penetration illustration

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 567



Figure B.85 — Edge line orientation and applications
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Figure B.86 — Video box window orientation and applications

Figure B.87 — Box window applications
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Figure B.88 — The working plane

Figure B.89 — Work Plane change as a result of a new DATSET statement execution
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stop plane

scanning
direction

start point
/end point

With the following statement, scanning will stop the 8th time the sensor
crosses the stop plane.

SCNSET/STOP,PLANE,0.000,-0.989,0.147,COUNT,8

stop plane direction
i,j,k

Figure B.90 — Stop plane when scannig

P1

P2

P3
P4 P5

P6

P7

P8

Line
pitch

Stylus path

Part
Outline

end gap

end
gap

P9

scanned
area

X

Y

iu,ju,ku

im
,jm

,k
m

Figure B.91 — Scan path
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x,y,z

ia,ja,ka

ih,jh,kh

hel_rad

hel_ang1

pitch

Figure B.92 — A helical scan

width

i1,j1,k1

x,y,z

F(taperSlot) = FEAT/SYMPLN,INNER,CART,3,0,1, 1.5,2,1, 3,-1,0, 4.5,2,1, -3,-1,0, 4

p1x,p1y,p1z p2x,p2y,p2z

i2,j2,k2

Figure B.93 — A symmetric plane feature
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i,j,k

x,y,z

F(spindle) = FEAT/REVSURF,OUTER,CART $
,0,0,0,0,0,1, 6,0,-2,6,0,0,3,0,0.5,4,0,12,4.1,0 $
,12.5,3.6,0,13,2,1,13.5,2,0,14

x2,y2,z2
x3,y3,z3

x6,y6,z6

x1,y1,z1

x4,y4,z4

x7,y7,z7

x8,y8,z8

x5,y5,z5

Figure B.94 — A surface-of-revolution feature
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Fssj}� d
(normative)

Standard characterization file

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /.�
-/� Ymnx� knqj� fxxzrjx� qnsj� htsynszfyntsx1� gqfsp� qnsjx1� fsi� � � � � � /.
-/� htrrjsyx� it� sty� thhzw3� Ymjxj� xmtzqi� gj� wjrt{ji� g~� f� � � � � � � � /.
-/� uwjuwthjxx3� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /.�
-/� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /.�
-/� Ymj� qfslzflj� zxji� ns� ymnx� knqj� yt� ijxhwngj� IRNX� nsuzy� � � � � � � /.
-/� htsktwrx� yt� ymj� NXT� 69><<� xyfsifwi� ktw� JGSK� -J}yjsiji� � � � � � � /.�
-/� Gfhpzx2Sfzw� Ktwr.1� |nym� ymj� ktqqt|nsl� hts{jsyntsx3� � � � � � � � � � /.�
-/� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /.�
-/� 63� \twix� xujqqji� mjwj� |nym� fqq� zuujw� hfxj� qjyyjwx� fwj� IRNX� � /.
-/� � � � pj~|twix3� Ymj� fhyzfq� xujqqnsl� tk� ymjxj� |twix� ns� fs� nsuzy/.
-/� � � � knqj� rf~� zxj� zuujw� tw� qt|jw� hfxj� qjyyjwx3� Nk� f� pj~|twi� � /.
-/� � � � nx� sty� xujqqji� fx� ny� fuujfwx1� ymj� xujqqnsl� nx� ln{js� � � � � � /.�
-/� � � � mjwj3� � Tymjw|nxj1� nyx� xujqqnsl� nx� sty� ln{js3� � � � � � � � � � � � � /.
-/� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /.�
-/� 73� \twix� xujqqji� mjwj� xyfwynsl� |nym� fs� zuujw� hfxj� qjyyjw� � � � /.�
-/� � � � fsi� htsyfnsnsl� qt|jw� hfxj� qjyyjwx� rf~� gj� ijknsji� ns� � � � � � /.�
-/� � � � yjwrx� tk� hmfwfhyjwx� fqtsj� gzy� fwj� sty� ijknsji� mjwj3� � � � � � /.�
-/� � � � Ymj~� fwj� qnxyji� xjufwfyjq~� gjqt|� |nym� izrr~� ijknsnyntsx3� /.�
-/� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /.�
-/� 83� \twix� xujqqji� mjwj� xyfwynsl� |nym� f� qt|jw� hfxj� qjyyjw� � � � � /.�
-/� � � � fwj� stsNyjwrnsfq� x~rgtqx3� J{jw~� tsj� tk� ymjr� fuujfwx� � � � � /.
-/� � � � j}fhyq~� tshj� fx� ymj� x~rgtq� gjnsl� ijknsji� -n3j3� ymj� � � � � � � /.�
-/� � � � x~rgtq� ts� ymj� qjky� xnij� tk� ymj� jvzfq� xnls.3� � � � � � � � � � � � � � /.�
-/� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /.
-/� 93� Ymj� jsi� tk� f� qnsj� nx� wjuwjxjsyji� g~� (� 3� � � � � � � � � � � � � � � � � � /.�
-/� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /.�
-/� Rjfsnslx� tk� ymj� xyfsifwi� JGSK� x~rgtqx� zxji� mjwj� fwj?� � � � � � � � /.�
-/� � � `� � b� � � � � 333� tuyntsfq� j}uwjxxnts� -rf~� gj� sjxyji.� � � � � � � � � � /.
-/� � � s/`� � b� � � 333� tuyntsfq� j}uwjxxnts� wjujfyji� fy� rtxy� s� ynrjx� /.�
-/� � � �� � � � � � � � 333� fqyjwsfyn{j� j}uwjxxnts� � � � � � � � � � � � � � � � � � � � � � � /.�
-/� � � -� � .� � � � � 333� lwtzu� -ymj� zxzfq� rjfsnsl� tk� ufwjsymjxjx.� � � � � /.�
-/� � � ,� � ,� � � � � 333� qnyjwfq� yj}y� -tsj� tw� rtwj� hmfwfhyjwx.� � � � � � � � /.
-/� � � B� � � � � � � � 333� fxxnlsrjsy� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /.�
-/� � � 1� � � � � � � � 333� xjufwfyjx� yjwrx� sty� tymjw|nxj� xjufwfyji� � � � � � /.�
-/� � � @� � � � � � � � 333� jsi� tk� xyfyjrjsy� � � � � � � � � � � � � � � � � � � � � � � � � � � � � /.�
-/� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /.
-/� Xnshj� JGSK� fsi� IRNX� gtym� zxj� htrrfx� uwtkzxjq~1� ymj� IRNX� � � � � /.�
-/� htrrf� nx� ijknsji� mjwj� fx� 'h'� wfymjw� ymfs� xmt|s� fx� ,1,� 3� � � � � /.�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�

IK^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^KJ
-/� xyfwynsl� x~rgtq1� irnxNyjr1� fsi� irnxNyjrQnxy� /.
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�

nsuzyKnqj� B
� � irnxKnwxyXyfyjrjsy1� `irnxNyjrQnxyb1� jsiknqXyr

� @�
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irnxNyjr� B
� � irnxKwjjXyfyjrjsy
�� irnxGqthp

� @�

irnxNyjrQnxy� B
� � `irnxNyjrQnxyb1� irnxNyjr

� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� JGSK� wjvznwjx� ymfy� x~rgtq� sfrjx� xyfwy� |nym� f� qjyyjw1� xt� � � � � � /.�
-/� IRNX� rnstw� |twix� ymfy� it� sty� xyfwy� |nym� qjyyjwx� mf{j� gjjs� � � � /.�
-/� ln{js� fqyjwsfyj� sfrjx� ymfy� fwj� zxji� ymwtzlmtzy� ymnx� knqj3� � � � /.�
-/� Fqxt1� ymj� IRNX� rnstw� |twi� XYIIJ[dQNRNY� nx� zxji� |nymtzy� ymj� � � /.�
-/� zsijwxhtwj1� xnshj� zsijwxhtwjx� fwj� sty� fqqt|ji� ns� JGSK� � � � � � � � /.�
-/� x~rgtq� sfrjx3� Ymj� fhyzfq� xujqqnslx� tk� ymjxj� |twix1� fx� |tzqi� /.
-/� fuujfw� ns� f� IRNX� nsuzy� knqj1� fwj� ln{js� nrrjinfyjq~� gjqt|3� � � � /.�
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�

FSI� B� ,3,1� -,F,�,f,.1� -,S,�,s,.1� -,I,�,i,.1� ,3,
� @�

JV� B� ,3,1� -,J,�,j,.1� -,V,�,v,.1� ,3,
� @�

KFQXJ� B� ,3,1� -,K,�,k,.1� -,F,�,f,.1� -,Q,�,q,.1� -,X,�,x,.1� -,J,�,j,.1� ,3,�
� @�

KTZWUTNSY� B� ,9,1� -,U,�,u,.1� -,T,�,t,.1� -,N,�,n,.1� -,S,�,s,.1� -,Y,�,y,.�
� @�

LJB� ,3,1� -,L,�,l,.1� -,J,�,j,.1� ,3,
� @�

LY� B� ,3,1� -,L,�,l,.1� -,Y,�,y,.1� ,3,
� @�

QJ� B� ,3,1� -,Q,�,q,.1� -,J,�,j,.1� ,3,�
� @�

QY� B� ,3,1� -,Q,�,q,.1� -,Y,�,y,.1� ,3,
� @�

RNSZXUWGWFI� B� ,N,1� -,U,�,u,.1� -,W,�,w,.1� -,G,�,g,.1� -,W,�,w,.1
� -,F,�,f,.1� -,I,�,i,.

� @�

RNSZX]INW� B� ,N,1� -,],�,},.1� -,I,�,i,.1� -,N,�,n,.1� -,W,�,w,.
� @�

RNSZX^INW� B� ,N,1� -,^,�,~,.1� -,I,�,i,.1� -,N,�,n,.1� -,W,�,w,.�
� @�

RNSZX_INW� B� ,N,1� -,_,�,�,.1� -,I,�,i,.1� -,N,�,n,.1� -,W,�,w,.
� @�

SJ� B� ,3,1� -,S,�,s,.1� -,J,�,j,.1� ,3,
� @�
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STY� B� ,3,1� -,S,�,s,.1� -,T,�,t,.1� -,Y,�,y,.1� ,3,
� @�

TW� B� ,3,1� -,T,�,t,.1� -,W,�,w,.1� ,3,
� @�

XYIIJ[QNRNY� B� -,X,�,x,.1� -,Y,�,y,.1� -,I,�,i,.1� -,I,�,i,.1� -,J,�,j,.1� -,[,�,{,.1
� � � ,d,1� -,Q,�,q,.1� -,N,�,n,.1� -,R,�,r,.1� -,N,�,n,.1� -,Y,�,y,.�
� @�

YMWJJI� B� ,8,1� -,I,�,i,.
� @�

YWZJ� B� ,3,1� -,Y,�,y,.1� -,W,�,w,.1� -,Z,�,z,.1� -,J,�,j,.1� ,3,�
� @�

Y\TI� B� ,7,1� -,I,�,i,.
� @�

Y\TWH� B� ,7,1� -,W,�,w,.1� -,H,�,h,.
� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� zsijknsji� stsNyjwrnsfqx� /.
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�

-/� Ymnx� xjhynts� uwt{nijx� izrr~� ijknsnyntsx� ktw� zsijknsji� sts2yjwrnsfqx� /.
-/� xt� ymfy� ymj� knqj� rf~� gj� ufwxji� |nymtzy� jwwtw� g~� JGSK� ufwxjwx3� � � � � � � /.

Gttq[fwSfrj� B� ,Sty� ijknsji� mjwj,
� @�

HmfwXywnsl� B� ,Sty� ijknsji� mjwj,
� @�

Ijhq[fwSfrj� B� ,Sty� ijknsji� mjwj,
� @�

NsyXywnsl� B� ,Sty� ijknsji� mjwj,
� @�

Nsy[fwSfrj� B� ,Sty� ijknsji� mjwj,
� @�

QgqSfrj� B� ,Sty� ijknsji� mjwj,�
� @�

Rfhwt[fwSfrj� B� ,Sty� ijknsji� mjwj,
� @�

WjfqXywnsl� B� ,Sty� ijknsji� mjwj,
� @�

Wjfq[fwSfrj� B� ,Sty� ijknsji� mjwj,
� @�

Xywnsl[fwSfrj� B� ,Sty� ijknsji� mjwj,
� @�

[jhytw[fwSfrj� B� ,Sty� ijknsji� mjwj,
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� @�

IK^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^KJ
-/� IRNX� knwxy� xyfyjrjsy� /.
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�

irnxKnwxyXyfyjrjsy� B
� � irnxriXyr
�� irnxrsXyr

� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� IRNX� gqthp� /.
IK^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^KJ

irnxGqthp� B
� � hfqngRfxyjwGqthp� -/� KZQQ� /.
�� hfqngWyfgGqthp� -/� KZQQ� /.
�� hfqngXjsxGqthp� -/� KZQQ� /.
�� irnxTkkGqthp� -/� KZQQ� /.
�� itGqthp� -/� KZQQ� /.
�� ltyfwlGqthp� -/� KZQQ� /.
�� nkGqthp� -/� KZQQ� /.
�� rfhwtGqthp� -/� KZQQ� /.
�� rjfxGqthp� -/� KZQQ� /.
�� xjqjhyGqthp� -/� KZQQ� /.
�� xnrwjvyGqthp� -/� KZQQ� /.
�� }yjwsGqthp� -/� KZQQ� /.

� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� hfqngwfyj� rfxyjw� xjsxtw� gqthp� /.
IK^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^KJ

hfqngRfxyjwGqthp� B
� � � hfqngRfxyjwXyr1� `hfqngXjsxGqthpNyjrQnxyb1� jsirjxXyr�
� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� hfqngwfyj� wtyfw~� yfgqj� gqthp� /.
IK^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^KJ

hfqngWyfgGqthp� B
� � hfqngWyfgXyr1� `rjfxGqthpNyjrQnxyb1� jsirjxXyr

� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� hfqngwfyj� xjsxtw� gqthp� /.
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�

� � qngXjsxGqthp� B
� � hfqngXjsxXyr1� `hfqngXjsxGqthpNyjrQnxyb1� jsirjxXyr

� @�

hfqngXjsxGqthpNyjrQnxy� B
� � `hfqngXjsxGqthpNyjrQnxyb1� hfqngXjsxGqthpNyjr

� @�

hfqngXjsxGqthpXyfyjrjsy� B
� � ozruXyr
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�� fhqwfyXyr
�� fxxnlsXyr
�� gfiyxyXyr
�� h�xqhyXyr
�� irjm|Xyr

� �� irjx|Xyr�
�� jwwtwXyr
�� kjiwfyXyr
�� knsutxXyr
�� kwtrXyr
�� ltmtrjXyr
�� ltytXyr
�� nshqziXyr
�� ozruytXyr
�� tgyfnsXyr
�� ufrjfxXyr
�� uyrjfxXyr
�� wfuniXyr
�� wtyfgXyr
�� wtyxjyXyr
�� xsxjyXyr
�� yj}yXyr
�� {fqzjXyr
�� |puqfsXyr

� @�

hfqngXjsxGqthpNyjr� B
� hfqngXjsxGqthpXyfyjrjsy

�� hfqngXjsxItGqthp
�� hfqngXjsxNkGqthp
�� hfqngXjsxXjqjhyGqthp
�� ltyfwlGqthp

� @�

hfqngXjsxItGqthp� B
� � itXyr1� `hfqngXjsxGqthpNyjrQnxyb1� jsiitXyr

� @�

hfqngXjsxNkGqthp� B
� � nkXyr1� `hfqngXjsxGqthpNyjrQnxyb1
� � `jqxjXyr1� `hfqngXjsxGqthpNyjrQnxybb1� jsinkXyr

� @�

hfqngXjsxXjqjhyGqthp� B
� � xjqjhyXyr1� hfqngXjsxHfxjGqthpQnxy1
� � `hfqngXjsxIjkfzqyHfxjGqthpb1� jsixjqXyr

� @�

hfqngXjsxHfxjGqthpQnxy� B
� � `hfqngXjsxHfxjGqthpQnxyb1� hfqngXjsxHfxjGqthp

� @�

hfqngXjsxHfxjGqthp� B
� � hfxjQnxy1� `hfqngXjsxGqthpNyjrQnxyb1� jsihfxXyr

� @�

hfqngXjsxIjkfzqyHfxjGqthp� B
� � ikyhfxXyr1� `hfqngXjsxGqthpNyjrQnxyb1� jsihfxXyr

� @�
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-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� hfxj� gqthp� /.
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�

hfxjGqthp� B
� � hfxjQnxy1� `irnxNyjrQnxyb1� jsihfxXyr

� @�

hfxjQnxy� B
� � `hfxjQnxyb1� hfxjXyr

� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� ijkfzqy� hfxj� gqthp� /.
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�

ijkfzqyHfxjGqthp� B
� � ikyhfxXyr1� `irnxNyjrQnxyb1� jsihfxXyr

� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� irnx� tkk� gqthp� /.
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�

irnxTkkGqthp� B
� � irnxTkkXyr1� `stUfwxjXyrQnxyb1� irnxTsXyr

� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� it� gqthp� /.
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�

itGqthp� B
� � itXyr1� `irnxNyjrQnxyb1� jsiitXyr

� @�

IK^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^KJ
-/� ltyfwl� gqthp� /.
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�

ltyfwlGqthp� B
� � � ltyfwlXyr1� ltytXyr1� ltytQnxy1� jsiltXyr

� @�

ltytQnxy� B
� � `ltytQnxyb1� ltytXyr

� @�

IK^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^KJ
-/� nk� gqthp� /.
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�

nkGqthp� B
� � � nkXyr1� `irnxNyjrQnxyb1� `jqxjXyr1� `irnxNyjrQnxybb1� jsinkXyr�
� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� rfhwt� gqthp� /.
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
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rfhwtGqthp� B
� � rfhwtXyr1� `stUfwxjXyrQnxyb1� jsirfhXyr

� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� rjfxzwjrjsy� gqthp� /.
IK^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^KJ

rjfxGqthp� B
� � rjfxXyr1� `rjfxGqthpNyjrQnxyb1� jsirjxXyr
�� wrjfxXyr1� `rjfxGqthpNyjrQnxyb1� jsirjxXyr

� @�

rjfxGqthpNyjrQnxy� B
� � `rjfxGqthpNyjrQnxyb1� rjfxGqthpNyjr

� @�

rjfxGqthpXyfyjrjsy� B
� � hfqngXjsxGqthpXyfyjrjsy

� �� hw� �� � t� �
�� wjhfqqXjsxtwXyr
�� xf{jXjsxtwXyr
�� xsxqhyXyr

� @�

rjfxGqthpNyjr� B
� � rjfxGqthpXyfyjrjsy
�� rjfxItGqthp
�� rjfxNkGqthp
�� rjfxXjqjhyGqthp

� @�

rjfxItGqthp� B
� � itXyr1� `rjfxGqthpNyjrQnxyb1� jsiitXyr

� @�

rjfxNkGqthp� B
� � nkXyr1� `rjfxGqthpNyjrQnxyb1� `jqxjXyr1� `rjfxGqthpNyjrQnxybb1� jsinkXyr

� @�

rjfxXjqjhyGqthp� B
� � � xjqjhyXyr1� rjfxHfxjGqthpQnxy1� `rjfxIjkfzqyHfxjGqthpb1� jsixjqXyr�
� @�

rjfxHfxjGqthpQnxy� B
� � `rjfxHfxjGqthpQnxyb1� rjfxHfxjGqthp

� @�

rjfxHfxjGqthp� B
� � hfxjXyr1� `rjfxGqthpNyjrQnxyb1� jsihfxXyr

� @�

rjfxIjkfzqyHfxjGqthp� B
� � ikyhfxXyr1� `rjfxGqthpNyjrQnxyb1� jsihfxXyr

� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� xjqjhy� gqthp� /.
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
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xjqjhyGqthp� B
� � xjqjhyXyr1� hfxjGqthpQnxy1� `ijkfzqyHfxjGqthpb1� jsixjqXyr

� @�

hfxjGqthpQnxy� B
� � `hfxjGqthpQnxyb1� hfxjGqthp

� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� xnrzqyfsjtzx� wjvznwjrjsy� gqthp� /.
IK^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^KJ

xnrwjvyGqthp� B
� � xnrwjvyXyr1� `j{fqTwTzyuzyQnxyb1� jsixnrwjvyXyr

� @�

j{fqTwTzyuzyQnxy� B
� � `j{fqTwTzyuzyQnxyb1� j{fqTwTzyuzy

� @�

j{fqTwTzyuzy� B
� � j{fqXyr
�� tzyuzyXyr

� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� }yjws� gqthp� /.
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�

}yjwsGqthp� B
� � }yjwsXyr1� `j}yknqQnxyb1� jsi}ysXyr

� @�

j}yknqQnxy� B
� � `j}yknqQnxyb1� j}yknqXyr

� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� IRNX� nsuzy� xyfyjrjsyx� ymfy� it� sty� xyfwy� tw� jsi� f� gqthp1� � � � � /.
-/� j}hjuy� irnxriXyr1� irnxrsXyr1� fsi� jsiknqXyr� � � � � � � � � � � � � � � � � � /.�
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�

irnxKwjjXyfyjrjsy� B
� � ozruXyr� -/� KZQQ� /.
�� fhqwfyXyr� -/� KZQQ� /.

� �� fqlijkXyr� -/� KZQQ� /.
�� fxxnlsXyr� -/� KZQQ� /.
�� gfiyxyXyr� -/� KZQQ� /.
�� gtzsiXyr� -/� KZQQ� /.
�� hfqqXyr� � -/� KZQQ� /.
�� hqruniXyr� -/� KZQQ� /.
�� hqruxsXyr� -/� KZQQ� /.
�� hqtxjXyr� -/� KZQQ� /.
�� hrusylwuXyr� -/� KZQQ� /.
�� hskwrwzqXyr� -/� KZQQ� /.
�� htsxyXyr� -/� KZQQ� /.
�� hwlijkXyr� -/� KZQQ� /.
�� hwrtijXyr� -/� KZQQ� /.
�� hwtxhqXyr� -/� KZQQ� /.
�� hwxqhyXyr� -/� KZQQ� /.
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�� hzyhtrXyr� -/� KZQQ� /.
�� h�tsjXyr� -/� KZQQ� /.
�� h�xqhyXyr� -/� KZQQ� /.
�� ifyijkXyr� -/� KZQQ� /.
�� ifyxjyXyr� -/� KZQQ� /.
�� ifyywlijkXyr� -/� KZQQ� /.
�� ijhqXyr� -/� KZQQ� /.
�� ijhuqXyr� -/� KZQQ� /.
�� ijqjyjXyr� -/� KZQQ� /.
�� ij{nhjXyr� -/� KZQQ� /.
�� inxuq~Xyr� -/� KZQQ� /.
�� irjm|Xyr� -/� KZQQ� /.
�� irjniXyr� -/� KZQQ� /.
�� irjx|Xyr� -/� KZQQ� /.
�� irjx|nXyr� -/� KZQQ� /.
�� irjx|{Xyr� -/� KZQQ� /.
�� irnxTsXyr� -/� KZQQ� /.
�� jvzfyjXyr� -/� KZQQ� /.
�� jwwtwXyr� -/� KZQQ� /.
�� j{fqXyr� -/� KZQQ� /.
�� j}yjsxXyr� -/� KZQQ� /.
�� kjfyXyr� -/� KZQQ� /.
�� kjiwfyXyr� -/� KZQQ� /.
�� knqijkXyr� -/� KZQQ� /.
�� knqsfrXyr� -/� KZQQ� /.
�� knsutxXyr� -/� KZQQ� /.
�� kn}yniXyr� -/� KZQQ� /.
�� kn}yxsXyr� -/� KZQQ� /.
�� kq~Xyr� -/� KZQQ� /.
�� kwtrXyr� -/� KZQQ� /.
�� ljtfqlXyr� -/� KZQQ� /.
�� ljtrXyr� -/� KZQQ� /.
�� ltmtrjXyr� -/� KZQQ� /.
�� ltytXyr� -/� KZQQ� /.
�� lwtzuXyr� -/� KZQQ� /.
�� nshqziXyr� -/� KZQQ� /.
�� nyjwfyXyr� -/� KZQQ� /.
�� ozruytXyr� -/� KZQQ� /.
�� pj~hmfwXyr� -/� KZQQ� /.
�� qnyijkXyr� -/� KZQQ� /.
�� qthfyjXyr� -/� KZQQ� /.
�� qtyniXyr� -/� KZQQ� /.
�� rfyijkXyr� -/� KZQQ� /.
�� rklij{Xyr� -/� KZQQ� /.
�� rtijXyr� -/� KZQQ� /.
�� tgyfnsXyr� -/� KZQQ� /.
�� tujsXyr� -/� KZQQ� /.
�� tujwniXyr� -/� KZQQ� /.
�� tzyuzyXyr� -/� KZQQ� /.
�� ufrjfxXyr� -/� KZQQ� /.

� �� ufwyniXyr� -/� KZQQ� /.
�� ufwyw{Xyr� -/� KZQQ� /.
�� ufwyxsXyr� -/� KZQQ� /.
�� ufymXyr� -/� KZQQ� /.
�� uqfsniXyr� -/� KZQQ� /.
�� utuXyr� -/� KZQQ� /.
�� uwhtruXyr� -/� KZQQ� /.
�� uwj{tuXyr� -/� KZQQ� /.
�� uwthniXyr� -/� KZQQ� /.
�� uwtruyXyr� -/� KZQQ� /.
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�� uxymwzXyr� -/� KZQQ� /.
� �� uygzkkXyr� -/� KZQQ� /.

�� uyrjfxXyr� -/� KZQQ� /.
�� uzxmXyr� -/� KZQQ� /.
�� vnxijkXyr� -/� KZQQ� /.
�� wfuniXyr� -/� KZQQ� /.
�� wjfiXyr� -/� KZQQ� /.
�� wjhfqqXyr� -/� KZQQ� /.
�� wjkrsyXyr� -/� KZQQ� /.
�� wjutwyXyr� -/� KZQQ� /.
�� wjxzrjXyr� -/� KZQQ� /.
�� wtyfgXyr� -/� KZQQ� /.
�� wtyfyjXyr� -/� KZQQ� /.
�� wtyijkXyr� -/� KZQQ� /.
�� wtyxjyXyr� -/� KZQQ� /.
�� xf{jXyr� -/� KZQQ� /.
�� xhsrtiXyr� -/� KZQQ� /.
�� xhsxjyXyr� -/� KZQQ� /.
�� xjsxtwXyr� -/� KZQQ� /.
�� xsxijkXyr� -/� KZQQ� /.
�� xsxjyXyr� -/� KZQQ� /.
�� xsxlwuXyr� -/� KZQQ� /.
�� xsxqhyXyr� -/� KZQQ� /.�
�� xsxrsyXyr� -/� KZQQ� /.
�� yjhtruXyr� -/� KZQQ� /.�
�� yj}yXyr� -/� KZQQ� /.
�� ymqijkXyr� -/� KZQQ� /.
�� ytqXyr� -/� KZQQ� /.
�� yttqikXyr� -/� KZQQ� /.
�� ywfsxXyr� -/� KZQQ� /.
�� zshjwyfqlXyr� -/� KZQQ� /.
�� zshjwyxjyXyr� -/� KZQQ� /.
�� zsnyxXyr� -/� KZQQ� /.
�� {fqzjXyr� -/� KZQQ� /.
�� {ktwrXyr� -/� KZQQ� /.
�� |nsijkXyr� -/� KZQQ� /.
�� |puqfsXyr� -/� KZQQ� /.
�� |wnxyXyr� -/� KZQQ� /.
�� |wnyjXyr� -/� KZQQ� /.
�� }ywfhyXyr� -/� KZQQ� /.

� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� htrrf� /.
IK^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^KJ

h� B� ,1,
� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� gfxj� y~ujx1� {fwnfgqjx� fsi� kzshyntsx� /.
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�

fs~[fq� B
� � xywnsl[fq

� �� gttq[fq
�� wjsy[fq
�� {jhytw[fq

� @�
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xywnsl[fq� B
� � xywnslHtsxy
�� xywnslKzsh
�� xywnsl[fw

� @�

gttq[fq� B
� � gttqHtsxy
�� gttqJ}uw
�� gttqKzsh
�� gttq[fw

� @�

nsy[fq� B
� � nsyHtsxy
�� nsyJ}uw
�� nsyKzsh
�� nsy[fw

� @�

wjfq[fq� B
� � wjfqHtsxy
�� wjfqJ}uw

� �� wjfqKzsh�
�� wjfq[fw

� @�

wjsy[fq� B
� � wjfq[fq
�� nsy[fq

� @�

{jhytw[fq� B
� � {jhytwKzsh
�� {jhytwJ}uw
�� {jhytw[fw

� @�

xywnslHtsxy� B
� � HmfwXywnsl

� @�

gttqHtsxy� B
� � � YWZJ�

�� KFQXJ
� @�

nsyHtsxy� B
� � NsyXywnsl

� @�

wjfqHtsxy� B
� � WjfqXywnsl

� @�

xywnslKzsh� B
� � xywnslKzshHmw
�� xywnslKzshHtshfy
�� xywnslKzshJqjrsy
�� xywnslKzshQ|h
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�� xywnslKzshWuy
�� xywnslKzshXhkjfy
�� xywnslKzshXhxsx
�� xywnslKzshXifyj
�� xywnslKzshXifyjynrj
�� xywnslKzshXjqfuxjynrj
�� xywnslKzshXjwwtw
�� xywnslKzshXrtij
�� xywnslKzshXynrj
�� xywnslKzshXyw
�� xywnslKzshXzgxyw
�� xywnslKzshYwnr
�� xywnslKzshZuh

� @�

gttqKzsh� B
� � gttqKzshGfily
�� gttqKzshGfiuy
�� gttqKzshJtk
�� gttqKzshJtqs
�� gttqKzshJ}nxy

� @�

nsyKzsh� B
� � nsyKzshFgx
�� nsyKzshNsi}
�� nsyKzshNsy
�� nsyKzshQjs
�� nsyKzshRti
�� nsyKzshSnsy�
�� nsyKzshTwi
�� nsyKzshUyifyf
�� nsyKzshXjsxstytzhm
�� nsyKzshXnls
�� nsyKzshXnqyhm

� @�

wjfqKzsh� B
� � wjfqKzshFgx
�� wjfqKzshFhtx
�� wjfqKzshFxns
�� wjfqKzshFyfs
�� wjfqKzshFyfs7
�� wjfqKzshHtx
�� wjfqKzshIgqj
�� wjfqKzshIytw
�� wjfqKzshJ}u
�� wjfqKzshQs�
�� wjfqKzshQtl
�� wjfqKzshRs
�� wjfqKzshRti
�� wjfqKzshR}
�� wjfqKzshVyjru
�� wjfqKzshWfsi
�� wjfqKzshWq
�� wjfqKzshWyti
�� wjfqKzshXnls
�� wjfqKzshXns�
�� wjfqKzshXvwy
�� wjfqKzshYfs
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�� wjfqKzsh[fq
�� wjfqKzsh[ity
�� wjfqKzsh[jh]
�� wjfqKzsh[jh^

� �� wj� �g� �� w� � {
�� wjfqKzsh[rfl

� @�

{jhytwKzsh� B
� � {jhytwKzsh[hfwy
�� {jhytwKzsh[hwtxx
�� {jhytwKzsh[rhx
�� {jhytwKzsh[uhx
�� {jhytwKzsh[utq
�� {jhytwKzsh[zsny

� @�

gttqJ}uw� B
� � ,-,1� gttq[fq1� ,.,
�� xywnslWjq
�� gttqWjq
�� nsyWjq
�� wjfqWjq
�� {jhytwWjq

� @�

� � wnslWjq� B
� � xywnsl[fq1� JV1� xywnsl[fq
�� xywnsl[fq1� SJ1� xywnsl[fq
�� xywnsl[fq1� QY1� xywnsl[fq
�� xywnsl[fq1� QJ1� xywnsl[fq
�� xywnsl[fq1� LY1� xywnsl[fq
�� xywnsl[fq1� LJ1� xywnsl[fq

� @�

gttqWjq� B
� � STY1� gttq[fq
�� gttq[fq1� FSI1� gttq[fq
�� gttq[fq1� TW1� gttq[fq
�� gttq[fq1� JV1� gttq[fq
�� gttq[fq1� SJ1� gttq[fq

� @�

nsyWjq� B
� � nsy[fq1� JV1� nsy[fq
�� nsy[fq1� SJ1� nsy[fq
�� nsy[fq1� QY1� nsy[fq
�� nsy[fq1� QJ1� nsy[fq
�� nsy[fq1� LY1� nsy[fq
�� nsy[fq1� LJ1� nsy[fq

� @�

nsyJ}uw� B
� � ,-,1� nsy[fq1� ,.,
�� nsy[fq1� ,0,1� nsy[fq

� �� nsy[fq1� ,N,1� nsy[fq
�� nsy[fq1� ,/,1� nsy[fq
�� nsy[fq1� ,4,1� nsy[fq
�� nsy[fq1� ,//,1� nsy[fq

� �� ,2,1� nsy[fq
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�� ,0,1� nsy[fq
� @�

wjfqWjq� B
� � wjfqWjfqWjq
�� wjfqNsyWjq
�� nsyWjfqWjq

� @�

wjfqWjfqWjq� B
� � wjfq[fq1� JV1� wjfq[fq
�� wjfq[fq1� SJ1� wjfq[fq
�� wjfq[fq1� QY1� wjfq[fq
�� wjfq[fq1� QJ1� wjfq[fq
�� wjfq[fq1� LY1� wjfq[fq
�� wjfq[fq1� LJ1� wjfq[fq

� @�

nsyWjfqWjq� B
� � nsy[fq1� JV1� wjfq[fq
�� nsy[fq1� SJ1� wjfq[fq
�� nsy[fq1� QY1� wjfq[fq
�� nsy[fq1� QJ1� wjfq[fq
�� nsy[fq1� LY1� wjfq[fq
�� nsy[fq1� LJ1� wjfq[fq

� @�

wjfqNsyWjq� B
wjfq[fq1� JV1� nsy[fq

�� wjfq[fq1� SJ1� nsy[fq
�� wjfq[fq1� QY1� nsy[fq
�� wjfq[fq1� QJ1� nsy[fq
�� wjfq[fq1� LY1� nsy[fq
�� wjfq[fq1� LJ1� nsy[fq

� @�

{jhytwWjq� B
� � {jhytw[fq1� JV1� {jhytw[fq
�� {jhytw[fq1� SJ1� {jhytw[fq

� @�

wjfqJ}uw� B
� � ,-,1� wjfq[fq1� ,.,
�� wjfqWjfqJ}uw�
�� wjfqNsyJ}uw
�� nsyWjfqJ}uw

� �� ,2,1� wjfq[fq
�� ,0,1� wjfq[fq

� @�

wjfqWjfqJ}uw� B
� � wjfq[fq1� ,0,1� wjfq[fq
�� wjfq[fq1� ,N,1� wjfq[fq
�� wjfq[fq1� ,/,1� wjfq[fq
�� wjfq[fq1� ,4,1� wjfq[fq
�� wjfq[fq1� ,//,1� wjfq[fq

� @�

wjfqNsyJ}uw� B
� � wjfq[fq1� ,0,1� nsy[fq
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� �� wjfq[fq1� ,N,1� nsy[fq
�� wjfq[fq1� ,/,1� nsy[fq
�� wjfq[fq1� ,4,1� nsy[fq
�� wjfq[fq1� ,//,1� nsy[fq

� @�

nsyWjfqJ}uw� B
� � nsy[fq1� ,0,1� wjfq[fq
�� nsy[fq1� ,N,1� wjfq[fq
�� nsy[fq1� ,/,1� wjfq[fq
�� nsy[fq1� ,4,1� wjfq[fq
�� nsy[fq1� ,//,1� wjfq[fq

� @�

{jhytwJ}uw� B
� � � ,-,1� {jhytw[fq1� ,.,

�� {jhytw[fq1� ,0,1� {jhytw[fq
�� {jhytw[fq1� ,N,1� {jhytw[fq
�� {jhytw[fq1� ,4,1� wjfq[fq
�� {jhytw[fq1� ,4,1� nsy[fq
�� {jhytw[fq1� ,/,1� wjfq[fq
�� wjfq[fq� � 1� ,/,1� {jhytw[fq
�� {jhytw[fq1� ,/,1� nsy[fq
�� nsy[fq� � � 1� ,/,1� {jhytw[fq

� @�

gttq[fw� B
� � � Gttq[fwSfrj1� `fwwf~Nsij}b
� @�

nsy[fw� B
� � Nsy[fwSfrj1� `fwwf~Nsij}b

� @�

wjfq[fw� B
� � Wjfq[fwSfrj1� `fwwf~Nsij}b

� @�

xywnsl[fw� B
� � Xywnsl[fwSfrj1� `fwwf~Nsij}b

� @�

{jhytw[fw� B
� � [jhytw[fwSfrj1� `fwwf~Nsij}b

� @�

fwwf~Nsij}� B
� � ,`,1� nsyQnxy1� ,b,

� @�

� � � � �� g� �� dmw� B�
� � HMW1� ,-,1� nsy[fq1� ,.,

� @�

xywnslKzshHtshfy� B
� � HTSHFY1� ,-,1� xywnsl[fq1� h1� xywnslQnxy1� ,.,

� @�

xywnslKzshJqjrsy� B
� � � JQJRSY1� ,-,1� nsy[fq1� h1� xywnsl[fq1� h1� xywnsl[fq1� ,.,�
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� @�

xywnslKzshXhkjfy� B
� � XHKJFY1� ,-,1� ,.,

� @�

xywnslKzshXhxsx� B
� � XHXSX1� ,-,1� ,.,�

� @�

xywnslKzshXifyj� B
� � XIFYJ1� ,-,1� ,.,

� @�

xywnslKzshXjwwtw� B
� � XJWWTW1� ,-,1� ,.,

� @�

xywnslKzshXrtij� B
� � XRTIJ1� ,-,1� ,.,

� @�

xywnslKzshXynrj� B
� � XYNRJ1� ,-,1� ,.,

� @�

xywnslKzshXifyjynrj� B
� � XIFYJYNRJ1� ,-,1� ,.,

� @�

xywnslKzshWuy� B
� � WUY1� ,-,1� xywnsl[fq1� h1� nsy[fq1� ,.,

� @�

xywnslKzshXjqfuxjynrj� B
� � � XJQFUXJYNRJ1� ,-,1� xywnsl[fq1� h1� xywnsl[fq1� h1� xyw[fw;1� ,.,�
� @�

xyw[fw;� B
� � � QTSL�

�� XMTWY
� @�

xywnslKzshXyw� B
� � XYW1� ,-,1� wjsy[fq1� `xyw[fw<b1� ,.,

� @�

xyw[fw<� B
� � h1� nsy[fq1� `,?,1� nsy[fqb

� @�

xywnslKzshQ|h� B
� � Q\H1� ,-,1� xywnsl[fq1� ,.,

� @�

xywnslKzshYwnr� B
� � YWNR1� ,-,1� xywnsl[fq1� ,.,

� @�

xywnslKzshZuh� B
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� � ZUH1� ,-,1� xywnsl[fq1� ,.,
� @�

xywnslKzshXzgxyw� B
� � � XZGXYW1� ,-,1� xywnsl[fq1� h1� nsy[fq1� `h1� nsy[fqb1� ,.,�
� @�

gttqKzshGfily� B
� � GFILY1� ,-,1� ,.,

� @�

gttqKzshJ}nxy� B
� � J]NXY1� ,-,1� xQfgjq1� ,.,
�� J]NXY1� ,-,1� xfQfgjq1� ,.,
�� J]NXY1� ,-,1� iQfgjq1� ,.,
�� J]NXY1� ,-,1� ifQfgjq1� ,.,
�� J]NXY1� ,-,1� iniQfgjq1� ,.,�
�� J]NXY1� ,-,1� kQfgjq1� ,.,
�� J]NXY1� ,-,1� kfQfgjq1� ,.,

� @�

gttqKzshGfiuy� B
� � GFIUY1� ,-,1� ,.,

� @�

� �tqKzshJtk� B
� � JTK1� ,-,1� iniQfgjq1� ,.,

� @�

gttqKzshJtqs� B
� � JTQS1� ,-,1� iniQfgjq1� ,.,

� @�

nsyKzshFgx� B
� � FGX1� ,-,1� nsy[fq1� ,.,

� @�

nsyKzshNsi}� B
� � NSI]1� ,-,1� xywnsl[fq1� h1� xywnsl[fq1� ,.,

� @�

nsyKzshNsy� B
� � NSY1� ,-,1� wjfq[fq1� ,.,

� @�

nsyKzshQjs� B
� � � QJS1� ,-,1� xywnsl[fq1� ,.,
� @�

nsyKzshRti� B
� � RTI1� ,-,1� nsy[fq1� h1� nsy[fq1� ,.,

� @�

nsyKzshSnsy� B
� � SNSY1� ,-,1� wjfq[fq1� ,.,

� @�

nsyKzshTwi� B
� � TWI1� ,-,1� xywnsl[fq1� ,.,
�� TWI1� ,-,1� gttq[fq1� ,.,
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� @�

nsyKzshUyifyf� B
� � UYIFYF1� ,-,1� kfQfgjq1� ,.,

� @�

nsyKzshXjsxstytzhm� B
� � XJSXSTYTZHM1� ,-,1� ,.,

� @�

nsyKzshXnls� B
� � XNLS1� ,-,1� nsy[fq1� h1� nsy[fq1� ,.,

� @�

nsyKzshXnqyhm� B
� � XNQYHM1� ,-,1� ,.,

� @�

wjfqKzshFgx� B
� � FGX1� ,-,1� wjfq[fq1� ,.,

� @�

wjfqKzshHtx� B
� � HTX1� ,-,1� wjsy[fq1� ,.,

� @�

wjfqKzshIgqj� B
� � IGQJ1� ,-,1� wjsy[fq1� ,.,�

� @�

wjfqKzshIytw� B
� � IYTW1� ,-,1� wjsy[fq1� ,.,

� @�

wjfqKzshJ}u� B
� � J]U1� ,-,1� wjsy[fq1� ,.,

� @�

wjfqKzshQs� B
� � QS1� ,-,1� wjsy[fq1� ,.,

� @�

wjfqKzshQtl� B
� � QTL1� ,-,1� wjsy[fq1� ,.,

� @�

wjfqKzshRs� B
� � RS1� ,-,1� wjsy[fq1� h1� wjsyQnxy1� ,.,

� @�

wjfqKzshRti� B
� � RTI1� ,-,1� wjfq[fq1� h1� wjfq[fq1� ,.,

� @�

wjfqKzshR}� B
� � R]1� ,-,1� wjsy[fq1� h1� wjsyQnxy1� ,.,

� @�

wjfqKzshVyjru� B
� � VYJRU1� ,-,1� xywnsl[fq1� ,.,
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� @�

wjfqKzshWfsi� B
� � WFSI1� ,-,1� `wjsy[fqb1� ,.,

� @�

wjfqKzshWq� B
� � WQ1� ,-,1� wjsy[fq1� ,.,

� @�

wjfqKzshWyti� B
� � � WYTI1� ,-,1� wjsy[fq1� ,.,
� @�

wjfqKzshXnls� B
� � XNLS1� ,-,1� wjfq[fq1� h1� wjfq[fq1� ,.,

� @�

wjfqKzshXns� B
� � XNS1� ,-,1� wjsy[fq1� ,.,

� @�

wjfqKzshXvwy� B
� � XVWY1� ,-,1� wjsy[fq1� ,.,

� @�

wjfqKzshYfs� B
� � YFS1� ,-,1� wjsy[fq1� ,.,

� @�

wjfqKzsh[fq� B
� � [FQ1� ,-,1� xywnsl[fq1� ,.,�

� @�

wjfqKzsh[ity� B
� � [ITY1� ,-,1� {jhytw[fq1� h1� {jhytw[fq1� ,.,

� @�

wjfqKzsh[jh]� B
� � [JH]1� ,-,1� {jhytw[fq1� ,.,

� @�

wjfqKzsh[jh^� B
� � [JH^1� ,-,1� {jhytw[fq1� ,.,

� @�

wjfqKzsh[jh_� B
� � [JH_1� ,-,1� {jhytw[fq1� ,.,

� @�

wjfqKzsh[rfl� B
� � [RFL1� ,-,1� {jhytw[fq1� ,.,�

� @�

wjfqKzshFhtx� B
� � FHTX1� ,-,1� wjsy[fq1� ,.,

� @�

wjfqKzshFxns� B
� � FXNS1� ,-,1� wjsy[fq1� ,.,
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� @�

wjfqKzshFyfs� B
� � FYFS1� ,-,1� wjsy[fq1� ,.,

� @�

wjfqKzshFyfs7� B
� � FYFS71� ,-,1� wjsy[fq1� h1� wjsy[fq1� ,.,

� @�

{jhytwKzsh[hfwy� B
� � [HFWY1� ,-,1� wjsy[fq1� h1� wjsy[fq1� h1� wjsy[fq1� ,.,

� @�

{jhytwKzsh[hwtxx� B
� � [HWTXX1� ,-,1� {jhytw[fq1� h1� {jhytw[fq1� ,.,

� @�

{jhytwKzsh[rhx� B
� � [RHX1� ,-,1� {jhytw[fq1� ,.,

� @�

{jhytwKzsh[uhx� B
� � [UHX1� ,-,1� {jhytw[fq1� ,.,

� @�

{jhytwKzsh[utq� B
� � [UTQ1� ,-,1� wjsy[fq1� h1� fslqj1� h1� wjsy[fq1� ,.,

� @�

{jhytwKzsh[zsny� B
� � [ZSNY1� ,-,1� {jhytw[fq1� ,.,

� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� qfgjq� ijknsnyntsx� /.
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.� �

qfgjqSfrjHtsxy� B
� � ,-,1� QgqSfrj1� ,.,

� @�

qfgjqSfrj� B
� � qfgjqSfrjHtsxy
�� ,-,1� ,E,1� xywnsl[fw1� ,.,

� @�

ifyzrQfgjq� B
� � iQfgjq
�� ifQfgjq

� @�

kjfyzwjQfgjq� B
� � kQfgjq
�� kfQfgjq

� @�

vnxQfgjq� B
� � hhQfgjq
�� hnQfgjq
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�� hxQfgjq
�� inQfgjq
�� ixQfgjq
�� i{Qfgjq
�� knQfgjq
�� kxQfgjq
�� qnQfgjq

� �� riQfgjq�
�� tuQfgjq
�� uhQfgjq
�� uqQfgjq
�� usQfgjq
�� uwQfgjq
�� uxQfgjq
�� u{Qfgjq
�� vQfgjq
�� yqQfgjq

� @�

xjsxtwQfgjq� B
� � xQfgjq
�� xfQfgjq

� @�

ytqjwfshjQfgjq� B
� � yQfgjq
�� yfQfgjq

� @�

hhQfgjq� B
� � HH1� qfgjqSfrj

� @�

hnQfgjq� B
� � HN1� qfgjqSfrj

� @�

hwQfgjq� B�
� � HW1� qfgjqSfrj

� @�

hwQfgjqHtsxy� B
� � HW1� qfgjqSfrjHtsxy

� @�

hxQfgjq� B
� � HX1� qfgjqSfrj

� @�

h�Qfgjq� B
� � H_1� qfgjqSfrj

� @�

iQfgjq� B
� � I1� qfgjqSfrj

� @�

ifQfgjq� B
� � IF1� qfgjqSfrj

� @�
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ifyQfgjq� B
� � IFY1� qfgjqSfrj

� @�

ifyywlQfgjq� B
� � IFYYWL1� qfgjqSfrj

� @�

inQfgjq� B
� � IN1� qfgjqSfrj

� @�

iniQfgjq� B
� � INI1� qfgjqSfrj

� @�

iwQfgjq� B
� � IW1� qfgjqSfrj

� @�

ixQfgjq� B
IX1� qfgjqSfrj

� @�

i{Qfgjq� B
� � I[1� qfgjqSfrj

� @�

kQfgjq� B
K1� qfgjqSfrj

� @�

kfQfgjq� B
� � KF1� qfgjqSfrj

� @�

knQfgjq� B
� � KN1� qfgjqSfrj

� @�

kxQfgjq� B�
� � KX1� qfgjqSfrj

� @�

lQfgjq� B
� � L1� qfgjqSfrj

� @�

lxfQfgjq� B
� � LXF1� qfgjqSfrj

� @�

phQfgjq� B
� � PH1� qfgjqSfrj

� @�

phfQfgjq� B
� � PHF1� qfgjqSfrj

� @�

ISO 22093:2011(E)

© ISO 2011 – All rights reserved596



qnQfgjq� B
� � QN1� qfgjqSfrj

� @�

rQfgjq� B
� � R1� qfgjqSfrj

� @�

rQfgjqHtsxy� B
� � R1� qfgjqSfrjHtsxy

� @�

rfQfgjq� B�
� � RF1� qfgjqSfrj

� @�

riQfgjq� B
� � RI1� qfgjqSfrj

� @�

tuQfgjq� B
� � TU1� qfgjqSfrj

� @�

uQfgjq� B
� � U1� qfgjqSfrj

� @�

uhQfgjq� B
� � UH1� qfgjqSfrj

� @�

uqQfgjq� B
� � UQ1� qfgjqSfrj

� @�

usQfgjq� B
� � US1� qfgjqSfrj

� @�

uwQfgjq� B
UW1� qfgjqSfrj

� @�

uxQfgjq� B
� � � UX1� qfgjqSfrj
� @�

u{Qfgjq� B
� � U[1� qfgjqSfrj

� @�

vQfgjq� B
� � V1� qfgjqSfrj

� @�

wQfgjq� B
� � W1� qfgjqSfrj

� @�
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wrQfgjq� B
� � WR1� qfgjqSfrj

� @�

wyQfgjq� B
� � WY1� qfgjqSfrj

� @�

xQfgjq� B
X1� qfgjqSfrj

� @�

xfQfgjq� B
� � XF1� qfgjqSfrj

� @�

xjQfgjq� B
� � XJ1� qfgjqSfrj

� @�

xlQfgjq� B
� � XL1� qfgjqSfrj

� @�

xlxQfgjq� B
� � XLX1� qfgjqSfrj

� @�

xwQfgjq� B
� � XW1� qfgjqSfrj

� @�

xwfQfgjq� B
� � XWF1� qfgjqSfrj

� @�

xxQfgjq� B
� � XX1� qfgjqSfrj

� @�

xyQfgjq� B
� � XY1� qfgjqSfrj

� @�

x|Qfgjq� B
� � X\1� qfgjqSfrj

� @�

x}Qfgjq� B
� � X]1� qfgjqSfrj

� @�

� Qfgjq� B
� � Y1� qfgjqSfrj

� @�

yfQfgjq� B
� � YF1� qfgjqSfrj

� @�
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ymQfgjq� B
� � YM1� qfgjqSfrj

� @�

yqQfgjq� B
� � YQ1� qfgjqSfrj

� @�

zQfgjq� B
� � Z1� qfgjqSfrj

� @�

{Qfgjq� B
� � [1� qfgjqSfrj

� @�

{fQfgjq� B
[F1� qfgjqSfrj

� @�

{kQfgjq� B
� � [K1� qfgjqSfrj

� @�

{qQfgjq� B
� � � [Q1� qfgjqSfrj
� @�

{|Qfgjq� B
� � [\1� qfgjqSfrj

� @�

ozruQfgjq� B
� � qfgjqSfrj

� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� rnxhjqqfsjtzx� ijknsnyntsx� /.
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�

ufwfr� B
� � � fs~[fq�
� @�

ufwfrQnxy� B
� � `ufwfrQnxy1� hb1� ufwfr

� @�

xywnslQnxy� B
� � `xywnslQnxy1� hb1� xywnsl[fq

� @�

nsyQnxy� B
� � `nsyQnxy1� hb1� nsy[fq

� @�

qjkyWnlmy� B
� � � QJKY�

�� WNLMY
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� @�

wjsyQnxy� B
� � `wjsyQnxy1� hb1� wjsy[fq

� @�

kjfyzwjQnxy� B
� � `kjfyzwjQnxy1� hb1� kjfyzwjQfgjq

� @�

kjfyzwjStrnsfqQnxy� B
� � `kjfyzwjStrnsfqQnxy1� hb1� kQfgjq

� @�

kjfyzwjFhyzfqQnxy� B
� � `kjfyzwjFhyzfqQnxy1� hb1� kfQfgjq

� @�

stUfwxjXyrQnxy� B
� � `stUfwxjXyrQnxyb1� stUfwxjXyr

� @�

ifyywlQnxy� B
� � `ifyywlQnxy1� hb1� ifyywlQfgjq

� @�

xfQfgjqQnxy� B
� � `xfQfgjqQnxy1� hb1� xfQfgjq

� @�

xyfhpJqjrjsyQnxy� B
� � `xyfhpJqjrjsyQnxy1� hb1� xyfhpJqjrjsy

� @�

yQfgjqQnxy� B
� � `yQfgjqQnxy1� hb1� yQfgjq

� @�

yfQfgjqQnxy� B
� � `yfQfgjqQnxy1� hb1� yfQfgjq

� @�

utnsyWfslj� B
� � ,`,1� nsy[fq1� `h1� nsy[fqb1� ,b,

� @�

nsij}jiKjfyzwj� B
� � kjfyzwjQfgjq1� utnsyWfslj�

� @�

nsij}jiKjfyzwjQnxy� B
� � `nsij}jiKjfyzwjQnxy1� hb1� nsij}jiKjfyzwj

� @�

{jwxntsYfl� B
� � WjfqXywnsl

� @�

fslqj� B
� � wjsy[fq
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�� fslqjIrx
� @�

fslqjIrx� B
� � NsyXywnsl1� ,?,1� NsyXywnsl1� `,?,1� xjhtsixXywnslb

� @�

stUfwxjXyr� B
� � HmfwXywnsl1� (

� @�

� � � ��� � t� � � sl� B�
� � WjfqXywnsl
�� NsyXywnsl

� @�

ywnuqjy� B
� � wjsy[fq1� h1� wjsy[fq1� h1� wjsy[fq

� @�

utnsy� B
� � ywnuqjy

� @�

{jhytw� B
� � ywnuqjy

� @�

rfywn}� B
� � ywnuqjy1� h1� ywnuqjy1� h1� ywnuqjy1� h1� ywnuqjy

� @�

w|[fw� B
� � xywnsl[fw
�� gttq[fw
�� nsy[fw
�� wjfq[fw
�� {jhytw[fw�

� @�

w|Ktwrfy� B
� � ,?,1� nsy[fq1� `,?,1� nsy[fq� b

� @�

ij{nhj� B
� � UWNSY

� �� YJWR�
� �� HTRR�
� �� XYTW�
� @�

xyfyj� B
� � � TS�
� �� TKK�
� @�

httwiY~uj� B
� � � HFWY�
� �� UTQ�
� @�

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 601



y~ujUtnsy� B
httwiY~uj1� h1� utnsy

� @�

f}nx� B�
� � ]F]NX
�� ^F]NX
�� _F]NX

� @�

twnl� B�
� � ]TWNL
�� ^TWNL

� �� _TWNL�
� @� �

inw� B�
� � utxInw
�� sjlInw

� @�

utxInw� B
� � � ]INW�
� �� ^INW�
� �� _INW�
� @�

sjlInw� B
� � RNSZX]INW
�� RNSZX^INW
�� RNSZX_INW

� @�

uqfs� B�
� � ]^UQFS
�� ^_UQFS
�� _]UQFS

� @�

rfyInw� B
� � NSSJW
�� TZYJW

� @�

kqfyWtzsiTujs� B
� � � KQFY�

�� WTZSI
� �� TUJS�
� @�

� � � � � � t� jh� B�
� � RFOTW
�� RNSTW

� @�

xyfhpJqjrjsy� B
� � FQLTW

� �� IRJ�
�� IFYXJY
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�� WJUTWY
� @�

wtyY~uj� B
� � WTYYTY
�� WTYTWL
�� WTYSZQ

� @�

wtyInw� B
� � wtyTwnjsy
�� XMTWY

� @�

wtyTwnjsy� B
� � � H\�
� �� HH\�
� @�

wtyFgx� B
� � FGXQ1� h1� wtyInw

� @�

wtyNshw� B
� � NSHW1� h1� wtyTwnjsy

� @�

-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�
-/� IRNX� xyfyjrjsyx� /.
-/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/.�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� ozru� yfwljy� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

ozruXyr� B
� � qfgjqSfrjHtsxy1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� FHQWFY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

fhqwfyXyr� B
� � FHQWFY1� ,4,1� fhqwfyRnstw1� (

� @�

fhqwfyRnstw� B
� � fhqwfyRjfx
�� fhqwfyUtx
�� fhqwfyWty
�� fhqwfyXhfs
�� fhqwfyMjiWty
�� fhqwfyMjiRjfx
�� fhqwfyMjiXhfs

� @�

fhqwfyRjfx� B
� � RJXFHQ1� h1� fhqwfyQnsXujh

� @�
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fhqwfyUtx� B
� � UTXFHQ1� h1� fhqwfyQnsXujh

� @�

fhqwfyWty� B
� � WTYFHQ1� h1� fhqwfyFslXujh

� @�

fhqwfyXhfs� B
� � XHSFHQ1� h1� fhqwfyQnsXujh

� @�

fhqwfyMjiWty� B
� � MJIWTYFHQ1� h1� fhqwfyQnsXujh

� @�

fhqwfyMjiRjfx� B
� � MJIRJXFHQ1� h1� fhqwfyQnsXujh

� @�

fhqwfyMjiXhfs� B
� � MJIXHSFHQ1� h1� fhqwfyQnsXujh

� @�

fhqwfyFslXujh� B
� � fhqwfyFslzqfw

� �� � � �� � � e� �
� @�

fhqwfyQnsXujh� B
� � fhqwfyQnsjfw
�� fhqwfyIjk

� @�

fhqwfyQnsjfw� B
� � RURR1� h1� wjsy[fq
�� RRUXX1� h1� wjsy[fq
�� NURR1� h1� wjsy[fq
�� NUXX1� h1� wjsy[fq

� @�

fhqwfyFslzqfw� B
� � WURR1� h1� wjsy[fq

� @�

fhqwfyIjk� B
� � UHJSY1� h1� wjsy[fq

� �� MNLM�
� �� QT\�
� �� IJKFQY�
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� FQLIJK� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

fqlijkXyr� B
� � {fQfgjq1� ,B,1� FQLIJK1� ,4,1� fqlijkRnstw1� (

� @�
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fqlijkRnstw� B
� � HTIJ1� h1� nsy[fq

� �� xywnsl[fq1� `h1� ufwfrQnxyb
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� FXXNLS� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

fxxnlsXyr� B
� � fxxnlsXywnsl1� (
�� fxxnlsGttq1� (
�� fxxnlsNsy1� (
�� fxxnlsWjfq1� (

� �� fxxnls[jhytw1� (
� @�

fxxnlsXywnsl� B
� � xywnsl[fw1� ,B,1� FXXNLS1� ,4,1� xywnsl[fq

� @�

fxxnlsGttq� B
� � gttq[fw1� ,B,1� FXXNLS1� ,4,1� gttq[fq

� @�

fxxnlsNsy� B
� � nsy[fw1� ,B,1� FXXNLS1� ,4,1� wjsy[fq

� @�

fxxnlsWjfq� B
� � wjfq[fw1� ,B,1� FXXNLS1� ,4,1� wjsy[fq

� @�

� � � � � �w� � � �w� B�
� � {jhytw[fw1� ,B,1� FXXNLS1� ,4,1� {jhytw[fq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� GFIYXY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

gfiyxyXyr� B
� � GFIYXY1� ,4,1� xyfyj1� (

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� GTZSI� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

gtzsiXyr� B
� � GTZSI1� ,4,1� gtzsiRnstw1� (

� @�

gtzsiRnstw� B
� � gtzsiKjfy
�� gtzsiYtq

� @�

gtzsiKjfy� B
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� � kQfgjq1� h1� kjfyzwjQnxy
� @�

� �zsiYtq� B
� � yQfgjq1� h1� kjfyzwjQnxy

� @� �

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� HFQNG� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

hfqngXjsxXyr� B
� � HFQNG1� ,4,1� hfqngXjsxRnstw1� (

� @�

hfqngWyfgXyr� B
� � � HFQNG1� ,4,1� hfqngWyfgRnstw1� (
� @�

hfqngRfxyjwXyr� B
� � HFQNG1� ,4,1� hfqngRfxyjwRnstw1� (

� @�

hfqngXjsxRnstw� B
� � XJSX1� h1� xQfgjq1� h1� hfqngXjsxXujh
�� XJSX1� h1� WJHFQNG

� @�

hfqngXjsxXujh� B
� � kjfyzwjQfgjq1� h1� nsy[fq
�� kjfyzwjQfgjq1� h1� xywnsl[fq1� `h1� nsy[fqb

� @�

hfqngWyfgRnstw� B
� � WYFG1� h1� wyQfgjq1� h1� hfqngWyfgXujh
�� WYFG1� h1� WJHFQNG

� @�

hfqngWyfgXujh� B
� � kQfgjq1� h1� nsy[fq
�� kfQfgjq1� h1� kfQfgjq

� @�

hfqngRfxyjwRnstw� B
� � RFXYJW1� h1� xywnsl[fq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� HFQQ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

hfqqXyr� B
� � HFQQ1� ,4,1� hfqqRnstw1� (

� @�

hfqqRnstw� B
� � hfqqRfhwt
�� hfqqRtizqj
�� hfqqWtzynsj
�� hfqqUwtlwfr
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� @�

hfqqRfhwt� B
`J]YJWS1� h1� IRNX1� hb1� rQfgjq1� `h1� ufwfrQnxyb

� @�

hfqqRtizqj� B
� � J]YJWS1� h1� IRNX1� h1� xywnsl[fq

� @�

hfqqWtzynsj� B
� � � J]YJWS1� h1� IRJ1� h1� xywnsl[fq1� `h1� hfqqY~ujb1� `h1� ufwfrQnxyb�
� @�

hfqqUwtlwfr� B
� � � J]YJWS1� h1� X^X1� h1� xywnsl[fq1� `h1� hfqqY~ujb1� `h1� ufwfrQnxyb�
� @�

hfqqY~uj� B
� � � \FNY�
� �� HTSY�

�� FYYFHM
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� HFXJ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

hfxjXyr� B
� � � � � � HFXJ1� ,4,1� `xnlsb1� nsyHtsxy1� (
� � � � �� HFXJ1� ,4,1� xywnslHtsxy1� (
� � � � @�

uqzxXnls� B
� � � � � ,0,
� � � � @�

� nszxXnls� B
� � � � � ,2,�
� � � � @�

xnls� B�
� � � � � � uqzxXnls
� � � � �� rnszxXnls
� � � � @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� HQRUNI� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

hqruniXyr� B
� � hnQfgjq1� ,B,1� HQRUNI1� ,4,1� xywnsl[fq1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� HQRUXS� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

hqruxsXyr� B
� � hxQfgjq1� ,B,1� HQRUXS1� ,4,1� xywnsl[fq1� (
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� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� HQTXJ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

hqtxjXyr� B
� � HQTXJ1� ,4,1� hqtxjRnstw1� (

� @�

hqtxjRnstw� B
� � iniQfgjq
�� iniQfgjq1� h1� PJJU
�� iniQfgjq1� h1� IJQJYJ
�� iniQfgjq1� h1� JSI

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� HRUSYLWU� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

hrusylwuXyr� B
� � xlQfgjq1� ,B,1� HRUSYLWU1� ,4,1� hrusylwuRnstw1� (

� @�

hrusylwuRnstw� B
� � GZNQI1� h1� hrusylwuXujhQnxy

� @�

hrusylwuXujhQnxy� B
� � `hrusylwuXujhQnxy1� hb1� hrusylwuXujh

� @�

hrusylwuXujh� B
� � xlQfgjq
�� x|Qfgjq
�� x}Qfgjq
�� wrQfgjq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� HSKWRWZQ� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

hskwrwzqXyr� B
� � iwQfgjq1� ,B,1� HSKWRWZQ1� ,4,1� hskwrwzq[fw61� (

� @�

hskwrwzq[fw6� B
� � WZQJ1� h1� nsy[fq
�� xywnsl[fq1� `h1� ufwfrQnxy� b

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� HTSXY� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

htsxyXyr� B
� � HTSXY1� ,4,1� htsxyRnstw1� (

� @�
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htsxyRnstw� B
� � htsxyFwh
�� htsxyHnwhqj
�� htsxyHtrutzsi
�� htsxyHtsj
�� htsxyH~qsiw
�� htsxyHufwqs
�� htsxyJqqnux
�� htsxyJiljuy
�� htsxyLjtr
�� htsxyLhzw{j
�� htsxyLxzwk�
�� htsxyQnsj
�� htsxyUfwuqs
�� htsxyUfyjws
�� htsxyUqfsj
�� htsxyUtnsy
�� htsxyWhyslq
�� htsxyXlflj
�� htsxyXufwy
�� htsxyXumjwj
�� htsxyX~ruqs
�� htsxyYtwzx

� @�

htsxyFwh� B
� � FWH1� h1� kQfgjq1� h1� gkHtsxy
�� FWH1� h1� kQfgjq1� h1� uwtohyHtsxy
�� FWH1� h1� kQfgjq1� h1� ywHtsxy

� @�

htsxyHnwhqj� B
HNWHQJ1� h1� kQfgjq1� h1� gkHtsxy

�� HNWHQJ1� h1� kQfgjq1� h1� htsjHtsxy
�� HNWHQJ1� h1� kQfgjq1� h1� nsytkHtsxy
�� HNWHQJ1� h1� kQfgjq1� h1� uwtohyHtsxy
�� HNWHQJ1� h1� kQfgjq1� h1� yfsytHtsxy
�� HNWHQJ1� h1� kQfgjq1� h1� ywHtsxy
�� HNWHQJ1� h1� kQfgjq1� h1� wjywnj{j7

� @�

htsxyHtrutzsi� B
� � HTRUTZSI1� h1� kQfgjq1� h1� GZNQI

� @�

htsxyHtsj� B
� � HTSJ1� h1� kQfgjq1� h1� gkHtsxy
�� HTSJ1� h1� kQfgjq1� h1� ywHtsxy

� @�

htsxyHufwqs� B
� � HUFWQS1� h1� kQfgjq1� h1� gkHtsxy
�� HUFWQS1� h1� kQfgjq1� h1� uwtohyHtsxy
�� HUFWQS1� h1� kQfgjq1� h1� ywHtsxy
�� HUFWQS1� h1� kQfgjq1� h1� wjywnj{j7

� @�

htsxyH~qsiw� B
� � H^QSIW1� h1� kQfgjq1� h1� gkHtsxy
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�� H^QSIW1� h1� kQfgjq1� h1� ywHtsxy
�� H^QSIW1� h1� kQfgjq1� h1� wjywnj{j6

� @�

htsxyJqqnux� B
� � JQQNUX1� h1� kQfgjq1� h1� gkHtsxy
�� JQQNUX1� h1� kQfgjq1� h1� nsytkHtsxy�
�� JQQNUX1� h1� kQfgjq1� h1� uwtohyHtsxy
�� JQQNUX1� h1� kQfgjq1� h1� ywHtsxy

� @�

htsxyJiljuy� B
� � JILJUY1� h1� kQfgjq1� h1� wjywnj{j9

� @�

htsxyLjtr� B
� � LJTR1� h1� kQfgjq1� h1� sjfwuyHtsxy

� @�

htsxyLhzw{j� B
� � LHZW[J1� h1� kQfgjq1� h1� gkHtsxy
�� LHZW[J1� h1� kQfgjq1� h1� uwtohyHtsxy
�� LHZW[J1� h1� kQfgjq1� h1� ywHtsxy

� @�

htsxyLxzwk� B
� � LXZWK1� h1� kQfgjq1� h1� gkHtsxy
�� LXZWK1� h1� kQfgjq1� h1� ywHtsxy

� @�

htsxyQnsj� B
� � QNSJ1� h1� kQfgjq1� h1� gkHtsxy
�� QNSJ1� h1� kQfgjq1� h1� nsytkHtsxy
�� QNSJ1� h1� kQfgjq1� h1� rniqnHtsxy
�� QNSJ1� h1� kQfgjq1� h1� tkkxjyHtsxy
�� QNSJ1� h1� kQfgjq1� h1� ufwytHtsxy
�� QNSJ1� h1� kQfgjq1� h1� ujwuytHtsxy
�� QNSJ1� h1� kQfgjq1� h1� uwtoqnHtsxy
�� QNSJ1� h1� kQfgjq1� h1� yfsytHtsxy
�� QNSJ1� h1� kQfgjq1� h1� ywHtsxy

� @�

htsxyUfwuqs� B
� � UFWUQS1� h1� kQfgjq1� h1� gkHtsxy

� @�

htsxyUfyjws� B
� � UFYJWS� 1� h� 1� kQfgjq� 1� h� 1� ywHtsxy
�� UFYJWS1� h1� kQfgjq1� h1� GZNQI

� @�

htsxyUqfsj� B
� � UQFSJ1� h1� kQfgjq1� h1� gkHtsxy
�� UQFSJ1� h1� kQfgjq1� h1� rniuqHtsxy
�� UQFSJ1� h1� kQfgjq1� h1� tkkxjyHtsxy
�� UQFSJ1� h1� kQfgjq1� h1� ufwytHtsxy
�� UQFSJ1� h1� kQfgjq1� h1� ujwuytHtsxy�
�� UQFSJ1� h1� kQfgjq1� h1� yfsytHtsxyUqfsj
�� UQFSJ1� h1� kQfgjq1� h1� ywHtsxy

� @�
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htsxyUtnsy� B
� � UTNSY1� h1� kQfgjq1� h1� htlHtsxy
�� UTNSY1� h1� kQfgjq1� h1� hzw{jHtsxy
�� UTNSY1� h1� kQfgjq1� h1� j}ywjrHtsxy
�� UTNSY1� h1� kQfgjq1� h1� nsytkHtsxy
�� UTNSY1� h1� kQfgjq1� h1� rniuyHtsxy
�� UTNSY1� h1� kQfgjq1� h1� rt{juyHtsxy
�� UTNSY1� h1� kQfgjq1� h1� unjwhjHtsxy
�� UTNSY1� h1� kQfgjq1� h1� uwtouyHtsxy
�� UTNSY1� h1� kQfgjq1� h1� ywHtsxy
�� UTNSY1� h1� kQfgjq1� h1� {jwyj}Htsxy
�� UTNSY1� h1� kQfgjq1� h1� wjywnj{j6

� @�

wjywnj{j6� B
� � WJYWNJ[J1� h1� wjsy[fq1� h1� kjfyzwjFhyzfqQnxy

� @�

wjywnj{j7� B
� � � WJYWNJ[J1� h1� wjsy[fq1� h1� wjsy[fq1� h1� kjfyzwjFhyzfqQnxy�
� @�

wjywnj{j9� B
� � WJYWNJ[J1� h1� wjsy[fq1� h1� wjsy[fq1� h1� wjsy[fq1� h1
� � wjsy[fq1� h1� kjfyzwjFhyzfqQnxy

� @�

wjywnj{j7g� B
� � WJYWNJ[J1� h1� wjsy[fq1� `h1� wjsy[fq1� h1� wjsy[fq1� h1
� � wjsy[fqb1� h1� kjfyzwjFhyzfqQnxy

� @�

htsxyWhyslq� B
� � WHYSLQ1� h1� kQfgjq1� h1� gkHtsxy
�� WHYSLQ1� h1� kQfgjq1� h1� ywHtsxy

� @�

htsxyXlflj� B
� � XLFLJ1� h1� xjQfgjq1� h1� xlfljHtsxy

� @�

htsxyXufwy� B
� � XUFWY1� h1� xyQfgjq1� h1� xufwyHtsxy

� @�

htsxyXumjwj� B
� � XUMJWJ1� h1� kQfgjq1� h1� gkHtsxy
�� XUMJWJ1� h1� kQfgjq1� h1� ywHtsxy
�� XUMJWJ1� h1� kQfgjq1� h1� wjywnj{j7g

� @�

htsxyX~ruqs� B
� � X^RUQS1� h1� kQfgjq1� h1� gkHtsxy

� @�

htsxyYtwzx� B
� � YTWZX1� h1� kQfgjq1� h1� gkHtsxy
�� YTWZX1� h1� kQfgjq1� h1� ywHtsxy

� @�
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gkHtsxy� B
� � � GK1� h1� kjfyzwjQnxy

�� GK1� h1� nsij}jiKjfyzwjQnxy
� @�

htlHtsxy� B
� � HTL1� h1� kjfyzwjQnxy

� @�

htsjHtsxy� B
HTSJ1� h1� INFR1� h1� wjsy[fq1� h1� kfQfgjq

�� HTSJ1� h1� INXY1� h1� wjsy[fq1� h1� kfQfgjq
� @�

hzw{jHtsxy� B
� � HZW[J1� h1� kfQfgjq1� h1� kjfyzwjQfgjq

� @�

j}ywjrHtsxy� B
J]YWJR1� h1� RNS1� h1� kfQfgjq1� h1� j}ywjrHtsxyInw

�� J]YWJR1� h1� RF]1� h1� kfQfgjq1� h1� j}ywjrHtsxyInw
� @�

j}ywjrHtsxyInw� B
� � j}ywjrHtsxyF}nfq
�� j}ywjrHtsxy[jhytwnfq
�� j}ywjrHtsxyKjfyzwj
�� j}ywjrHtsxyWfinfq

� @�

j}ywjrHtsxyF}nfq� B
� � utxInw

� @�

� � � � � � d��� � w� � � �wnfq� B�
� � [JH1� h1� {jhytw

� @�

j}ywjrHtsxyKjfyzwj� B
� � kjfyzwjQfgjq

� @�

j}ywjrHtsxyWfinfq� B
� � WFINFQ

� @�

nsytkHtsxy� B
NSYTK1� h1� kfQfgjq1� h1� kjfyzwjQfgjq

� @�

rniqnHtsxy� B
� � RNIQN1� h1� kfQfgjq1� h1� kjfyzwjQfgjq

� @�

rniuqHtsxy� B
� � RNIUQ1� h1� kfQfgjq1� h1� kjfyzwjQfgjq

� @�

rniuyHtsxy� B
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� � RNIUY1� h1� kfQfgjq1� h1� kjfyzwjQfgjq
� @�

rt{juyHtsxy� B
� � RT[JUY1� h1� kfQfgjq1� h1� {jhytw
�� RT[JUY1� h1� kfQfgjq1� h1� kjfyzwjQfgjq1� h1� wjsy[fq

� @�

sjfwuyHtsxy� B
� � SJFWUY1� h1� kfQfgjq

� @�

tkkxjyHtsxy� B
� � TKKXJY1� h1� kjfyzwjQnxy

� @�

� � wytHtsxy� B
� � UFWYT1� h1� kfQfgjq1� h1� YMWZ1� h1� kjfyzwjQfgjq
�� UFWYT1� h1� kQfgjq1� h1� YMWZ1� h1� kfQfgjq

� @�

ujwuytHtsxy� B
� � UJWUYT1� h1� kfQfgjq1� h1� YMWZ1� h1� kjfyzwjQfgjq
�� UJWUYT1� h1� kQfgjq1� h1� YMWZ1� h1� kfQfgjq

� @�

unjwhjHtsxy� B
� � UNJWHJ1� h1� kfQfgjq1� h1� kjfyzwjQfgjq

� @�

uwtohyHtsxy� B
� � UWTOHY1� h1� kfQfgjq1� `h1� kjfyzwjQfgjqb

� @�

uwtoqnHtsxy� B
� � UWTOQN1� h1� kfQfgjq1� `h1� kjfyzwjQfgjqb

� @�

uwtouyHtsxy� B
� � UWTOUY1� h1� kfQfgjq1� `h1� kjfyzwjQfgjqb

� @�

xlfljHtsxy� B
� � kjfyzwjStrnsfqQnxy

� @�

xufwyHtsxy� B
� � kjfyzwjFhyzfqQnxy�

� @�

yfsytHtsxy� B
� � YFSYT1� h1� kfQfgjq1� `h1� YMWZb1� h1� kjfyzwjQfgjq
�� YFSYT1� h1� kQfgjq1� h1� YMWZ1� h1� kfQfgjq

� @�

yfsytHtsxyUqfsj� B
� � YFSYT1� h1� kfQfgjq1� h1� YMWZ1� h1� kjfyzwjQfgjq
�� YFSYT1� h1� kQfgjq1� h1� YMWZ1� h1� kfQfgjq

� @�
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ywHtsxy� B
� � YW1� h1� kfQfgjq1� `h1� ifyzrQfgjqb

� @�

{jwyj}Htsxy� B
� � [JWYJ]1� h1� kfQfgjq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� HWLIJK� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

hwlijkXyr� B
� � hwQfgjqHtsxy1� ,B,1� HWLIJK1� (

� �� hwQfgjqHtsxy1� ,B,1� HWLIJK1� ,4,1� hwlijkRnstw1� (
� @�

hwlijkRnstw� B
� � � utnsy[jh1� h1� {jhytw1� h1� {jhytw1� h1� {jhytw1� h1� {jhytw�
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� HWRTIJ� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

hwrtijXyr� B
� � HWRTIJ1� ,4,1� hwrtijRnstw1� (

� @�

hwrtijRnstw� B
� � XJVSYQ
�� XNRZQ

� �� X^SH�
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� HWTXHQ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

hwtxhqXyr� B�
� � HWTXHQ1� ,4,1� xyfyj1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� HWXQHY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

hwxqhyXyr� B
� � HWXQHY1� ,4,1� hwxqhyRnstw1� (

� @�

hwxqhyRnstw� B
� � hwQfgjqHtsxy�

� �� FQQ�
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� HZYHTR� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�
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hzyhtrXyr� B
� � hhQfgjq1� ,B,1� HZYHTR1� ,4,1� hzyhtrRnstw1� (

� @�

hzyhtrRnstw� B
� � hzyhtrFiozxy

� �� hzy� �� q� � � �
�� hzyhtrRfywn}
�� hzyhtrZxjwik

� @�

hzyhtrFiozxy� B
� � � riQfgjq1� h1� FIOZXY1� h1� yqQfgjq1� h1� qjkyWnlmy1� h1� uqfs1� h1� wjsy[fq�
� @�

hzyhtrUfwfr� B
� � riQfgjq1� h1� UFWFR1� h1� utnsy[jh

� @�

hzyhtrRfywn}� B
� � riQfgjq1� h1� RFYWN]1� h1� rfywn}

� @�

hzyhtrZxjwik� B
� � � riQfgjq1� h1� ZXJWIK1� h1� xywnsl[fq
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� H_TSJ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

h�tsjXyr� B
� � h�Qfgjq1� ,B,1� H_TSJ1� (

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� H_XQHY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

h�xqhyXyr� B
� � H_XQHY1� ,4,1� h�Qfgjq1� h1� xyfyj1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� IFYIJK� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

ifyijkXyr� B
� � IFYIJK1� ,4,1� ifyijkRnstw1� (�

� @�

ifyijkRnstw� B
� � kjfyzwjQfgjq1� h1� ifyQfgjq

� �� ifyywlQnxy1� h1� kQfgjq1� h1� ifyQfgjq
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
IK� IFYXJY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�
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ifyxjyXyr� B
� � iQfgjq1� ,B,1� IFYXJY1� ,4,1� ifyxjyRnstw1� (

� @�

ifyxjyRnstw� B
� � ifyxjyRhx
�� ifyxjyIfyx
�� ifyxjyRfywn}
�� ifyxjyIwk

� @�

ifyxjyRhx� B
� � � RHX�
� @�

ifyxjyRfywn}� B
� � � YWRFY]1� h1� rfywn}
� @�

ifyxjyIfyx� B
� � 7/`ifyxjyXujh1� hb1� ifyxjyXujh

� @�

ifyxjyIwk� B
IWK1� h1� yfQfgjq1� `h1� ynjwb1� h1� inw1� h1� inw

� @�

ynjw� B�
� � ZUYNJW
�� QTYNJW

� @�

ifyxjyXujh� B
� � ifyQfgjq1� h1� twnl1� 7/`h1� twnlb
�� ifyQfgjq1� h1� inw1� 8/`h1� twnlb

� @�

IKNNNNNNNN22222222222222222222222222222222222222222222222222222/.�
-/� IFYYWL� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

ifyywlijkXyr� B
� � IFYYWLIJK1� ,4,1� ifyywlRnstw1� (

� @�

ifyywlRnstw� B
� � kjfyzwjQnxy1� h1� ifyywlQfgjq

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� IJHQ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

ijhqXyr� B
� � IJHQ1� ,4,1� ijhqRnstw1� (

� @�

ijhqRnstw� B
� � `ijhqXhtuj1� hb1� ijhqY~uj1� h1� ijhq[fwQnxy

� @�

ISO 22093:2011(E)

© ISO 2011 – All rights reserved616



ijhq[fwQnxy� B
� � `ijhq[fwQnxy1� hb1� ijhq[fw

� @�

ijhqXhtuj� B
� � HTRRTS
�� LQTGFQ
�� QTHFQ

� @�

ijhqY~uj� B
� � � GTTQ�

�� NSYLW
� �� QTSL�
� �� WJFQ�

�� ITZGQJ
�� HMFW1� h1� nsy[fq
�� [JHYTW

� @�

ijhq[fw� B
� � Ijhq[fwSfrj1� `,`,1� ijhqNsinhjxQnxy1� ,b,b

� @�

ijhqNsinhjxQnxy� B
� � `ijhqNsinhjxQnxy1� hb1� nsyHtsxy�

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� IJHUQ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

ijhuqXyr� B
� � IJHUQ1� ,4,1� ijhuqRnstw1� (

� @�

ijhuqRnstw� B
� � ijhuqFqq
�� ijhuqQnxy

� @�

ijhuqFqq� B
� � � FQQ1� h1� ijhuqSinlnyx
� @�

ijhuqQnxy� B
� � `ijhuqQnxy1� hb1� ijhuqXjqjhynts

� @�

ijhuqSinlnyx� B
� � IJKFQY
�� nsy[fq

� @�

ijhuqXjqjhynts� B
� � FSLQJ1� h1� ijhuqSinlnyx
�� INXY1� h1� ijhuqSinlnyx
�� MZRNI1� h1� ijhuqSinlnyx
�� IJ[1� h1� ijhuqSinlnyx
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�� YJRU1� h1� ijhuqSinlnyx
� �� [JH1� h1� ijhuqSinlnyx
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� IJQJYJ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

ijqjyjXyr� B
� � IJQJYJ1� ,4,1� ijqjyjRnstw1� (

� @�

ijqjyjRnstw� B
� � ijqjyjIfyzr
�� ijqjyjXjsxtw
�� ijqjyjKjfyzwj
�� ijqjyjWtyfw~Yfgqj
�� ijqjyjFqqXjsxtwx

� @�

ijqjyjIfyzr� B
� � ifyzrQfgjq1� `h1� iniQfgjqb

� @�

ijqjyjXjsxtw� B
� � xjsxtwQfgjq1� `h1� iniQfgjqb

� @�

ijqjyjKjfyzwj� B
� � kfQfgjq1� `h1� iniQfgjqb

� @�

ijqjyjWtyfw~Yfgqj� B
� � wyQfgjq1� `h1� iniQfgjqb�

� @�

ijqjyjFqqXjsxtwx� B
� � FQQXF1� `h1� J]HJUY1� h1� xfQfgjqQnxyb1� `h1� iniQfgjqb

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� IJ[NHJ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

ij{nhjXyr� B
� � iniQfgjq1� ,B,1� IJ[NHJ1� ,4,1� ij{nhjRnstw1� (

� @�

ij{nhjRnstw� B
� � ij{nhj1� h1� xywnsl[fq
�� NSHW1� h1� xywnsl[fq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.� �
-/� IKYHFX� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

ikyhfxXyr� B
� � IKYHFX1� (

� @�
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-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� INXUQ^� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

inxuq~Xyr� B
� � INXUQ^1� ,4,1� inxuq~Tkk1� (
�� INXUQ^1� ,4,1� inxuq~XujhQnxy1� (

� @�

inxuq~Tkk� B
� � � TKK�
� @�

inxuq~XujhQnxy� B
� � `inxuq~XujhQnxy1� hb1� inxuq~XujhNyjr

� @�

inxuq~XujhNyjr� B
� � ij{nhj1� h1� IRNX1� `h1� {Qfgjqb
�� ij{nhj1� h1� {Qfgjq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� IRJM\� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

irjm|Xyr� B
� � IRJM\1� ,4,1� irjm|Rnstw1� (

� @�

irjm|Rnstw� B
� � HTSYNS
�� UFZXJ
�� XNSLQJ

� �� FZYT�
�� otnsyHtsk

� @�

otnsyHtsk� B
� � � OTNSYHTSKNL1� `h1� wnlmy~Qjky~b1� `h1� fgt{jGjqt|b1� `h1� kqnuStKqnub1�
� � � � � � � � � � `h1� xywnslQnxyb
� @�

� � lmy~Qjky~� B
� � WNLMY^
�� QJKY^

� @�

fgt{jGjqt|� B
� � FGT[J
�� GJQT\

� @�

kqnuStKqnu� B
� � � KQNU�

�� STKQNU
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
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-/� IRJNI� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

irjniXyr� B�
� � inQfgjq1� ,B,1� IRJNI1� ,4,1� xywnsl[fq1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� IRJX\� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

irjx|Xyr� B
� � IRJX\1� ,4,1� irjx|Rnstw1� (

� @�

irjx|Rnstw� B
� � � � � d�� � ��

�� irjx|Ijqf~
�� irjx|X|nyhm

� @�

irjx|Htrfsi� B
� � HTRFSI1� h1� xywnsl[fq

� @�

irjx|Ijqf~� B
� � IJQF^1� h1� nsy[fq

� @�

irjx|X|nyhm� B
� � HTSYNS
�� UFZXJ

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� IRJX\N� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

irjx|nXyr� B
� � ixQfgjq1� ,B,1� IRJX\N1� ,4,1� xywnsl[fq1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� IRJX\[� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

irjx|{Xyr� B
� � i{Qfgjq1� ,B,1� IRJX\[1� ,4,1� xywnsl[fq1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� IRNX� TKK/.
-/2222222222222222222222222222222222222222222222222222222222222/.�

irnxTkkXyr� B
� � IRNX1� ,4,1� TKK1� (

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� IRNX� TS/.
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-/2222222222222222222222222222222222222222222222222222222222222/.�

irnxTsXyr� B
� � IRNX1� ,4,1� TS1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� IRNXRI� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

irnxriXyr� B
� � � IRNXRI1� ,4,1� xywnslHtsxy1� h1� {jwxntsYfl1� `h1� htsktwrNyjrQnxyb1� (�
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� IRNXRS� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

irnxrsXyr� B
� � � IRNXRS1� ,4,1� xywnslHtsxy1� h1� {jwxntsYfl1� `h1� htsktwrNyjrQnxyb1� (�
� @�

htsktwrNyjrQnxy� B
� � `htsktwrNyjrQnxy1� hb1� htsktwrNyjr

� @�

htsktwrNyjr� B
htsktwrY~uj1� h1� NsyXywnsl

� @�

htsktwrY~uj� B
� � � HY�
� �� K]�
� �� NU�
� �� RH�
� �� RZ�
� �� UR�
� �� VN�
� �� W^�
� �� XK�
� �� Y\�
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� IT� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

itXyr� B
� � IT1� ,4,1� itRnstw1� (

� @�

itRnstw� B
� � nsy[fw1� h1� nsy[fq1� h1� nsy[fq1� `h1� nsy[fqb

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� JQXJ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

jqxjXyr� B
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� � JQXJ1� (
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� JSIHFX� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

jsihfxXyr� B
� � JSIHFX1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� JSIIT� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

jsiitXyr� B
� � JSIIT1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� JSIKNQ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

jsiknqXyr� B
� � JSIKNQ1� (

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNNN/.�
-/� JSILT� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

jsiltXyr� B
� � JSILT1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� JSINK� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

jsinkXyr� B
� � JSINK1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� JSIRFH� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

jsirfhXyr� B
JSIRFH1� (

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� JSIRJX� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

jsirjxXyr� B
� � JSIRJX1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
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-/� JSIXJQ� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

jsixjqXyr� B
� � JSIXJQ1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� JSIXNRWJVY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

jsixnrwjvyXyr� B
� � JSIXNRWJVY1� (

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� JSI]YS� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

jsi}ysXyr� B
� � JSI]YS1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� JVZFYJ� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

jvzfyjXyr� B
� � JVZFYJ1� ,4,1� jvzfyjRnstw1� (

� @�

jvzfyjRnstw� B
� � ifQfgjq1� h1� ifQfgjq
�� ifQfgjq1� h1� HFIHX1� h1� jvzfyjHfihx

� @�

jvzfyjHfihx� B
� � iniQfgjq1� h1� rfywn}
�� iniQfgjq1� h1� xywnsl[fq

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� JWWTW� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

jwwtwXyr� B
� � JWWTW1� ,4,1� jwwtwRnstw1� (

� @�

jwwtwRnstw� B
� � ozruQfgjq1� h1� jwwtwHtsinynts
�� FZYT1� h1� jwwtwHtsinynts

� �� TKK�
� @�

� � wtwHtsinynts� B
� � � FQQ�

�� NQQJLFQYTZHM
�� STYTZHM
�� nsy[fq
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� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� J[FQ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

j{fqXyr� B
� � J[FQ1� ,4,1� j{fqRnstw1� (

� @�

� � � �n� ��w� B�
� � j{fqKjfy
�� j{fqIfy
�� j{fqPj~hmfw

� @�

j{fqKjfy� B
� � kfQfgjq1� h1� yQfgjqQnxy
�� kfQfgjq1� h1� kQfgjq1� h1� yQfgjq
�� kQfgjq1� h1� kfQfgjq1� h1� yQfgjq
�� kfQfgjq1� h1� kfQfgjq1� h1� yQfgjq

� @�

j{fqIfy� B
� � ifyQfgjq1� h1� kfQfgjq1� h1� yQfgjq
�� kfQfgjq1� h1� ifyQfgjq1� h1� yQfgjq

� @�

j{fqPj~hmfw� B
� � phQfgjq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� J]YJSX� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

j}yjsxXyr� B
� � x}Qfgjq1� ,B,1� J]YJSX1� ,4,1� j}yjsxRnstw1� (

� @�

� � � � �xRnstw� B
� � {jhytw
�� [JH1� h1� {jhytw1� h1� wjsy[fq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� J]YKNQ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

j}yknqXyr� B
� � J]YKNQ1� ,4,1� j}yknqRnstw1� (

� @�

� � � � � �n� ��w� B�
� � j}yknqIrnx
�� j}yknqIrj

� @�

j}yknqIrnx� B
� � IRNX1� h1� xywnsl[fq
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� @�

j}yknqIrj� B
� � IRJ1� h1� xywnsl[fq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� KJFY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

� jfyXyr� B
� � kQfgjq1� � ,B,1� KJFY1� ,4,1� kjfyRnstw1� (
�� kfQfgjq1� ,B,1� KJFY1� ,4,1� kjfyRnstw1� (
�� kQfgjq1� � ,B,1� KJFY1� ,4,1� kjfyRnstw61� (

� @�

kjfyRnstw� B
� � kjfyFwh
�� kjfyHnwhqj
�� kjfyHtsj
�� kjfyHtswfixjlrsy
�� kjfyHufwqs
�� kjfyH~qsiw
�� kjfyH~qwfixjlrsy

� �� kjfyJiljuy
�� kjfyJqqnux
�� kjfyJqtslh~q
�� kjfyQnsj
�� kjfyTgojhy
�� kjfyUfwuqs
�� kjfyUqfsj
�� kjfyUtnsy
�� kjfyWhyslq
�� kjfyWj{xzwk
�� kjfyXumjwj
�� kjfyXumwfixjlrsy
�� kjfyX~ruqs
�� kjfyYtwzx
�� kjfyYtwwfixjlrsy

� @�

kjfyRnstw6� B
� � kjfyLhzw{j

� �� kjfyLjtr�
�� kjfyLxzwk
�� kjfyUfyjws
�� kjfyHtrutzsi

� @�

kjfyFwh� B
� � kjfyFwh6
�� kjfyFwh7

� @�

kjfyFwh6� B
� � � FWH1� h1� rfyInw1� h1� y~ujUtnsy1� h1� {jhytw1� h1� wjsy[fq1� h1�

� � fslqj1� h1� fslqj1� `h1� {jhytwb
� @�

kjfyFwh7� B
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� � FWH1� h1� KTZWUTNSY1� h1� rfyInw1� h1� utnsy1� h1� utnsy1� h1� utnsy1� h1� utnsy
� @�

kjfyHnwhqj� B
� � � HNWHQJ1� h1� rfyInw1� h1� y~ujUtnsy1� h1� {jhytw1� h1� wjsy[fq�
� @�

kjfyHtsj� B
� � � HTSJ1� h1� rfyInw1� h1� y~ujUtnsy1� h1� {jhytw1� h1� fslqj�
� @�

kjfyHtswfixjlrsy� B
� � � HTSWFIXJLRSY1� h1� rfyInw1� h1� y~ujUtnsy1� h1� utnsy1� h1�

� � wjsy[fq1� h1� wjsy[fq1� h1� {jhytw1� h1� {jhytw
� @�

kjfyHufwqs� B
� � � HUFWQS1� h1� rfyInw1� h1� kqfyWtzsiTujs1� h1� y~ujUtnsy1� h1�

� � {jhytw1� h1� {jhWjsyWjsy
� @�

kjfyH~qsiw� B
� � � H^QSIW1� h1� rfyInw1� h1� y~ujUtnsy1� h1� {jhytw1� h1� wjsy[fq1� `h1� wjsy[fqb�
� @�

kjfyH~qwfixjlrsy� B
� � H^QWFIXJLRSY1� h1� rfyInw1� h1� y~ujUtnsy1� h1� utnsy1� h1

wjsy[fq1� h1� {jhytw1� h1� {jhytw
� @�

kjfyJqqnux� B
� � JQQNUX1� h1� rfyInw1� h1� y~ujUtnsy1� h1� utnsy1� h1
� � wfinzxXujh1� h1� {jhytw1� h1� wjsy[fq

� @�

kjfyJqtslh~q� B
� � JQTSLH^Q1� h1� rfyInw1� h1� y~ujUtnsy1� h1� {jhytw1� h1

� � � {jhWjsyWjsy1� `h1� wjsy[fqb
� @�

utnsy[jh� B
utnsy1� h1� {jhytw

� @�

kjfyLhzw{j� B
� � LHZW[J1� h1� httwiY~uj1� h1� utnsy[jh1

`h1� UYIFYF1� h1� utnsy[jh1� h1� utnsy[jhQnxyb
� @�

kjfyLjtr� B
� � LJTR1� h1� lQfgjq1� h1� httwiY~uj

� @�

kjfyLxzwk� B
� � LXZWK1� `h1� httwiY~uj1

� � � `h1� UYIFYF1� h1� utnsy[jh1� h1� utnsy[jh1� h1� utnsy[jhQnxybb
� @�

kjfyQnsj� B
� � kjfyQnsj6
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�� kjfyQnsj7
� @�

kjfyQnsj6� B
� � QNSJ1� h1� GSI1� h1� y~ujUtnsy1� h1� utnsy[jh

� @�

kjfyQnsj7� B
� � � QNSJ1� h1� ZSGSI1� h1� y~ujUtnsy1� h1� {jhytw1� h1� {jhytw�
� @�

kjfyTgojhy� B
� � TGOJHY1� h1� ufwfrQnxy�

� @�

kjfyUfwuqs� B
� � � UFWUQS1� h1� rfyInw1� h1� y~ujUtnsy1� h1� utnsy[jh1� h1� utnsy[jh1� h1� wjsy[fq�
� �� UFWUQS1� h1� rfyInw1� h1� RNIUQ1� h1� y~ujUtnsy1� h1� {jhytw1� h1� wjsy[fq�
� @�

kjfyX~ruqs� B
� � � X^RUQS1� h1� rfyInw1� h1� y~ujUtnsy1� h1� utnsy[jh1� h1� utnsy[jh1� h1� wjsy[fq�
� @�

kjfyUfyjws� B
� � UFYJWS1� h1� kQfgjq1� h1� kjfyzwjStrnsfqQnxy

� @�

kjfyHtrutzsi� B
� � � HTRUTZSI1� h1� F]NFQ� 1� h1� y~ujUtnsy1� h1� kjfyHtrutzsiJsi6�
� �� HTRUTZSI1� h1� UQFSJ� 1� h1� y~ujUtnsy1� h1� kjfyHtrutzsiJsi6�
� �� HTRUTZSI1� h1� XUMJWJ1� h1� y~ujUtnsy1� h1� kjfyHtrutzsiJsi7�
� @�

� jfyHtrutzsiJsi6� B
� � {jhytw1� h1� kQfgjq1� h1� kjfyzwjStrnsfqQnxy

� @�

kjfyHtrutzsiJsi7� B
� � kQfgjq1� h1� kjfyzwjStrnsfqQnxy

� @�

kjfyWj{xzwk� B
� � WJ[XZWK1� h1� rfyInw1� h1� y~ujUtnsy1� h1� {jhytw1� h1
� � httwiY~uj1� h1� utnsy1� h1� utnsyQnxy

� @�

utnsyQnxy� B
� � `utnsyQnxy1� hb1� utnsy

� @�

kjfyUqfsj� B
� � UQFSJ1� h1� y~ujUtnsy1� h1� {jhytw

� @�

kjfyUtnsy� B
� � UTNSY1� h1� y~ujUtnsy1� h1� {jhytw

� @�

kjfyJiljuy� B
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� � JILJUY1� h1� y~ujUtnsy1� h1� {jhytw1� h1� {jhytw
� @�

kjfyWhyslq� B
� � � WHYSLQ1� h1� rfyInw1� h1� y~ujUtnsy1� h1� {jhytw1� h1� wjsy[fq1�

� � h1� {jhytw1� h1� wjsy[fq1� h1� {jhytw1� h1� wjsy[fq
� @�

kjfyXumjwj� B
� � � XUMJWJ1� h1� rfyInw1� h1� y~ujUtnsy1� h1� wjsy[fq1� `h1� {jhytw1� `h1� fslqjbb�
� @�

{jhWjsyWjsy� B
� � {jhytw1� h1� wjsy[fq1� h1� wjsy[fq

� @�

kjfyXumwfixjlrsy� B
XUMWFIXJLRSY1� h1� rfyInw1� h1� y~ujUtnsy1� h1� wjsy[fq1� h1�

� � {jhWjsyWjsy1� h1� {jhWjsyWjsy
� @�

kjfyYtwzx� B
� � YTWZX1� h1� rfyInw1� h1� y~ujUtnsy1� h1� {jhWjsyWjsy

� @�

kjfyYtwwfixjlrsy� B
� � � YTWWFIXJLRSY1� h1� rfyInw1� h1� y~ujUtnsy1� h1� wjsy[fq1� h1�

� � wjsy[fq1� h1� {jhWjsyWjsy1� h1� {jhWjsyWjsy
� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� KJIWFY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

kjiwfyXyr� B
� � KJIWFY1� ,4,1� kjiwfyRnstw1� (

� @�

kjiwfyRnstw� B
� � kjiwfyRjfx
�� kjiwfyUtx
�� kjiwfyWty
�� kjiwfyXhfs
�� kjiwfyMjiWty

� �� kj� � � � i� � n� � �
�� kjiwfyMjiXhfs

� @�

kjiwfyRjfx� B
� � RJX[JQ1� h1� kjiwfyQnsXujh

� @�

kjiwfyUtx� B
� � UTX[JQ1� h1� kjiwfyQnsXujh

� @�

kjiwfyWty� B
� � WTY[JQ1� h1� kjiwfyFslXujh

� @�
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kjiwfyXhfs� B
� � XHS[JQ1� h1� kjiwfyQnsXujh

� @�

kjiwfyMjiWty� B
� � MJIWTY[JQ1� h1� kjiwfyQnsXujh

� @�

kjiwfyMjiRjfx� B
� � MJIRJX[JQ1� h1� kjiwfyQnsXujh

� @�

kjiwfyMjiXhfs� B
� � MJIXHS[JQ1� h1� kjiwfyQnsXujh

� @�

kjiwfyFslXujh� B
� � kjiwfyFslzqfw
�� kjiwfyIjk

� @�

kjiwfyQnsXujh� B
� � kjiwfyQnsjfw
�� kjiwfyIjk

� @�

kjiwfyQnsjfw� B
� � RUR1� h1� wjsy[fq
�� RRUX1� h1� wjsy[fq�
�� NUR1� h1� wjsy[fq
�� NUX1� h1� wjsy[fq

� @�

kjiwfyFslzqfw� B
� � WUR1� h1� wjsy[fq

� @�

kjiwfyIjk� B
� � UHJSY1� h1� wjsy[fq

� �� MNLM�
� �� QT\�

�� IJKFQY
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� KNQIJK� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

knqijkXyr� B
� � {kQfgjq1� ,B,1� KNQIJK1� ,4,1� knqijkRnstw1� (

� @�

knqijkRnstw� B
� � HTIJ1� h1� nsy[fq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� KNQSFR� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
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knqsfrXyr� B
� � KNQSFR1� ,4,1� xywnslHtsxy1� h1� {jwxntsYfl1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� KNSUTX� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

knsutxXyr� B
� � KNSUTX1� ,4,1� xyfyj1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� KN]YNI� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

kn}yniXyr� B
� � knQfgjq1� ,B,1� KN]YNI1� ,4,1� xywnsl[fq1� (

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� KN]YXS� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

kn}yxsXyr� B
� � kxQfgjq1� ,B,1� KN]YXS1� ,4,1� xywnsl[fq1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� KQ^� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

kq~Xyr� B
� � KQ^1� ,4,1� kq~Rnstw1� (

� @�

kq~Rnstw� B
� � � TKK�

�� wjsy[fq
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� KWTR� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

kwtrXyr� B
� � KWTR1� ,4,1� kwtrRnstw1� (

� @�

kwtrRnstw� B
HFWY1� h1� utnsy1� `h1� WFRb

� �� IRJ�
�� UTQ1� h1� utnsy1� `h1� WFRb
�� XHFQJ
�� utnsy1� `h1� WFRb

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� LJTFQL� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
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ljtfqlXyr� B
� � LJTFQL1� ,4,1� ljtfqlRnstw1� (

� @�

ljtfqlRnstw� B
� � ljtfqlFwh
�� ljtfqlHnwhqj
�� ljtfqlHtsj
�� ljtfqlHtswfixjlrsy
�� ljtfqlHufwqs�
�� ljtfqlH~qsiw
�� ljtfqlH~qwfixjlrsy
�� ljtfqlJqqnux

� �� l� �� �� f���� � � �
�� ljtfqlLhzw{j
�� ljtfqlLxzwk
�� ljtfqlQnsj
�� ljtfqlTgojhy
�� ljtfqlUfwuqs
�� ljtfqlUqfsj
�� ljtfqlWhyslq
�� ljtfqlWj{xzwk
�� ljtfqlXumjwj
�� ljtfqlXumwfixjlrsy
�� ljtfqlX~ruqs
�� ljtfqlYtwzx
�� ljtfqlYtwwfixjlrsy

� @�

ljtfqlFwh� B
� � FWH1� h1� ljtfqlXujh6

� @�

ljtfqlHnwhqj� B
� � HNWHQJ1� h1� ljtfqlXujh7

� @�

ljtfqlHtsj� B
� � HTSJ1� h1� ljtfqlXujh7

� @�

ljtfqlHtswfixjlrsy� B
� � HTSWFIXJLRSY1� h1� ljtfqlXujh7

� @�

ljtfqlHufwqs� B
� � HUFWQS1� h1� ljtfqlXujh8

� @�

ljtfqlH~qsiw� B
� � H^QSIW1� h1� ljtfqlXujh7

� @�

� � �� �� H~qwfixjlrsy� B
� � H^QWFIXJLRSY1� h1� ljtfqlXujh7

� @�

ljtfqlJqqnux� B
� � JQQNUX1� h1� ljtfqlXujh6
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� @�

ljtfqlJqtslh~q� B
� � JQTSLH^Q1� h1� ljtfqlXujh7

� @� �

ljtfqlLhzw{j� B
� � LHZW[J1� h1� ljtfqlXujh9

� @�

ljtfqlLxzwk� B
� � LXZWK1� h1� ljtfqlXujh:

� @�

ljtfqlQnsj� B
� � QNSJ1� h1� ljtfqlXujh6

� @�

ljtfqlTgojhy� B
� � TGOJHY1� h1� ljtfqlXujh8

� @�

ljtfqlUfwuqs� B
� � UFWUQS1� h1� ljtfqlXujh7

� @�

ljtfqlUqfsj� B�
� � UQFSJ1� h1� ljtfqlXujh6

� @�

ljtfqlWhyslq� B
� � WHYSLQ1� h1� ljtfqlXujh6

� @�

ljtfqlWj{xzwk� B
� � WJ[XZWK1� h1� ljtfqlXujh;

� @�

� � �� �� t� � � � j� B�
� � XUMJWJ1� h1� ljtfqlXujh7

� @�

ljtfqlXumwfixjlrsy� B
� � XUMWFIXJLRSY1� h1� ljtfqlXujh7

� @�

ljtfqlX~ruqs� B
� � X^RUQS1� h1� ljtfqlXujh7

� @�

ljtfqlYtwzx� B
� � YTWZX1� h1� ljtfqlXujh7

� @�

ljtfqlYtwwfixjlrsy� B
� � YTWWFIXJLRSY1� h1� ljtfqlXujh7

� @�

ljtfqlXujh6� B
� � � QXYXVW1� `h1� ljtfqlKnqyjwXjyynslxb
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�� RNSRF]1� `h1� ljtfqlKnqyjwXjyynslxb
�� IJKFQY1� `h1� ljtfqlKnqyjwXjyynslxb
�� J]YJWS1� h1� ljtfqlJ}yjwsKzsh1� `h1� ufwfrQnxyb1
� `h1� ljtfqlKnqyjwXjyynslxb

� @�

ljtfqlXujh7� B
� � QXYXVW1� `h1� ljtfqlKnqyjwXjyynslxb
�� RNSRF]1� `h1� ljtfqlKnqyjwXjyynslxb
�� RF]NSX1� `h1� ljtfqlKnqyjwXjyynslxb
�� RNSHNW1� `h1� ljtfqlKnqyjwXjyynslxb
�� IJKFQY1� `h1� ljtfqlKnqyjwXjyynslxb
�� J]YJWS1� h1� ljtfqlJ}yjwsKzsh1� `h1� ufwfrQnxyb1
� � `h1� ljtfqlKnqyjwXjyynslxb

� @�

ljtfqlXujh8� B
� � IJKFQY1� `h1� ljtfqlKnqyjwXjyynslxb�
�� J]YJWS1� h1� ljtfqlJ}yjwsKzsh1� `h1� ufwfrQnxyb1
� � `h1� ljtfqlKnqyjwXjyynslxb

� @�

ljtfqlXujh9� B
� � QXYXVW1� `h1� ljtfqlKnqyjwXjyynslxb
�� RNSRF]1� `h1� ljtfqlKnqyjwXjyynslxb
�� GXUQNS1� `h1� ljtfqlKnqyjwXjyynslxb
�� IJKFQY1� `h1� ljtfqlKnqyjwXjyynslxb
�� J]YJWS1� h1� ljtfqlJ}yjwsKzsh1� `h1� ufwfrQnxyb1
� � `h1� ljtfqlKnqyjwXjyynslxb

� @�

ljtfqlXujh: � B
� � QXYXVW1� `h1� ljtfqlKnqyjwXjyynslxb
�� RNSRF]1� `h1� ljtfqlKnqyjwXjyynslxb
�� GJ_NJW1� `h1� ljtfqlKnqyjwXjyynslxb
�� SZWGX1� `h1� ljtfqlKnqyjwXjyynslxb
�� IJKFQY1� `h1� ljtfqlKnqyjwXjyynslxb
�� J]YJWS1� h1� ljtfqlJ}yjwsKzsh1� `h1� ufwfrQnxyb1
� � `h1� ljtfqlKnqyjwXjyynslxb

� @�

ljtfqlXujh;� B
� � QXYXVW1� `h1� ljtfqlKnqyjwXjyynslxb
�� GXUQNS1� `h1� ljtfqlKnqyjwXjyynslxb
�� IJKFQY1� `h1� ljtfqlKnqyjwXjyynslxb
�� J]YJWS1� h1� ljtfqlJ}yjwsKzsh1� `h1� � � � � � m� � � ~M
� � `h1� ljtfqlKnqyjwXjyynslxb

� @�

ljtfqlJ}yjwsKzsh� B
� � IRNX1� h1� rQfgjq
�� IRJ1� h1� xywnsl[fq
�� X^X1� h1� xywnsl[fq

� @�

ljtfqlKnqyjwXjyynslx� B
� � `ljtfqlJqnrnsfyj1� hb1� ljtfqlKnqyjw
�� ljtfqlJqnrnsfyj

� @�
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ljtfqlJqnrnsfyj� B
� � JQNRNSFYJ1� h1� XYIIJ[QNRNY1� h1� wjsy[fq
�� JQNRNSFYJ1� h1� TKK

� @�

ljtfqlKnqyjw� B
� � KNQYJW1� h1� QFRGIFH1� h1� ljtfqlKnqyjwY~uj
�� KNQYJW1� h1� HNWHZQFW1� h1� ljtfqlKnqyjwY~uj
�� KNQYJW1� h1� TKK

� @�

ljtfqlKnqyjwY~uj� B
� � QT\UFXX1� h1� wjsy[fq1� h1� ljtfqlKnqyjwHzw{j
�� MNLMUFXX1� h1� wjsy[fq1� h1� ljtfqlKnqyjwHzw{j

� �� GFSIUFXX1� h1� wjsy[fq1� h1� wjsy[fq1� h1� ljtfqlKnqyjwHzw{j�
� @�

ljtfqlKnqyjwHzw{j� B
� � LFZXX
�� Y\TWH
�� XUQNSJ
�� WJHKNQY

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� LJTR� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

ljtrXyr� B
� � lQfgjq1� ,B,1� LJTR1� ,4,1� ljtrRnstw1� (

� @�

ljtrRnstw� B
� � � STSJ�

�� iniQfgjq
�� lQfgjq1� `h1� TKKXJY1� h1� wjsy[fqb
�� lQfgjq1� h1� JSYNY^1� h1� ljtrJsyny~Qnxy

� @�

ljtrJsyny~Qnxy� B
� � � `ljtrJsyny~Qnxy1� hb1� ljtrJsyny~Nyjr

� @�

ljtrJsyny~Nyjr� B
� � xywnsl[fq1� `h1� TKKXJY1� h1� wjsy[fqb

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� LTMTRJ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

ltmtrjXyr� B
� � LTMTRJ1� (

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� LTYFWL� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

ltyfwlXyr� B
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� � LTYFWL1� ,4,1� utnsy1� (
�� LTYFWL1� ,4,1� HFWY1� h1� utnsy1� (
�� LTYFWL1� ,4,1� UTQ1� h1� utnsy1� (

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� LTYT� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

ltytXyr� B
� � LTYT1� ,4,1� ltytRnstw1� (

� @�

ltytRnstw� B
� � ltytFgx
�� ltytWjq
�� ltytFwh
�� ltytF}nx
�� uwtgjTwnjsy

� @�

ltytF}nx� B
� � � f}nx1� h1� wjsy[fq1� 7/`h1� f}nx1� h1� wjsy[fqb
� @�

ltytFgx� B
� � utnsy
�� utnsy1� h1� xjsxtwRt{j
�� HFWY1� h1� utnsy
�� HFWY1� h1� utnsy1� h1� xjsxtwRt{j
�� UTQ1� h1� utnsy
�� UTQ1� h1� utnsy1� h1� xjsxtwRt{j

� @�

xjsxtwRt{j� B
� � xfQfgjq
�� ltyt\wnxyQnxy
�� uwtgjTwnjsy

� @�

ltytWjq� B�
� � NSHW1� h1� wjsy[fq1� h1� {jhytw

� @�

ltytFwh� B
� � FWH1� h1� utnsy1� h1� utnsy1� `h1� � uwtgjTwnjsyb

� @�

uwtgjTwnjsy� B
� � kjfyzwjQfgjq1� `h1� K_1� h1� fslqjb
�� [JH1� h1� {jhytw1� `h1� K_1� h1� fslqjb
�� UHX1� h1� wjsy[fq1� h1� wjsy[fq1� h1� wjsy[fq
�� MJFIHX1� h1� wjsy[fq1� h1� wjsy[fq1� `h1� wjsy[fqb

� @�

ltyt\wnxyQnxy� B
`ltyt\wnxyQnxy1� hb1� ltyt\wnxyNyjr

� @�

ltyt\wnxyNyjr� B
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� � x|Qfgjq1� h1� ltyt\wnxyFslqjQnxy
� @�

ltyt\wnxyFslqjQnxy� B
� `ltyt\wnxyFslqjQnxy1� hb1� ltyt\wnxyFslqjNyjr

� @�

ltyt\wnxyFslqjNyjr� B
� � xywnsl[fq1� h1� fslqj

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� LWTZU� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

lwtzuXyr� B
� � � lxfQfgjq1� ,B,1� LWTZU1� ,4,1� xfQfgjq1� h1� xfQfgjqQnxy1� (�
� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� NK� /.
-/2222222222222222222222222222222222222222222222222222/.�

nkXyr� B
� � NK1� ,4,1� ,-,1� gttq[fq1� ,.,1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� NSHQZI� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

nshqziXyr� B
� � NSHQZI1� ,4,1� nshqziRnstw1� (

� @�

nshqziRnstw� B
� � nshqziIrnx
�� nshqziIrj

� @�

nshqziIrnx� B
� � IRNX1� h1� xywnslHtsxy

� @�

nshqziIrj� B
� � IRJ1� h1� xywnslHtsxy

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� NYJWFY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

nyjwfyXyr� B
� � wjfq[fw1� ,B,1� NYJWFY1� ,4,1� nyjwfyRnstw1� (

� @�

nyjwfyRnstw� B
ozruQfgjq1� h1� ozruQfgjq1� h1� nyjwfyHts{jwljshj1� h1

� � nsy[fq1� h1� nyjwfyHwnyjwntsQnxy
� @�

ISO 22093:2011(E)

© ISO 2011 – All rights reserved636



nyjwfyHts{jwljshj� B
� � wjsy[fq1� h1� FGXQ
�� wjsy[fq1� h1� NSHW

� @�

nyjwfyHwnyjwntsQnxy� B
`nyjwfyHwnyjwntsQnxy1� hb1� nyjwfyHwnyjwntsNyjr

� @�

nyjwfyHwnyjwntsNyjr� B
� � nyjwfyHwnyjwntsXyfwy1� h1� kjfyzwjFhyzfqQnxy

� @�

nyjwfyHwnyjwntsXyfwy� B
� � � f}nx�

�� {jhytw
� �� STR�
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� OZRUYT� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

ozruytXyr� B
� � OZRUYT1� ,4,1� ozruQfgjq1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
IK� PJ^HMFW� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

pj~hmfwXyr� B
� � phQfgjq1� ,B,1� PJ^HMFW1� ,4,1� pj~hmfwRnstw1� (

� @�

pj~hmfwRnstw� B
� � pj~hmfwTsjKjfyzwj
�� pj~hmfwY|tKjfyzwjx

� @�

pj~hmfwTsjKjfyzwj� B
� � kQfgjq1� h1� yQfgjqQnxy1� `h1� hwnynhfqny~b

� @�

pj~hmfwY|tKjfyzwjx� B
� � kQfgjq1� h1� kQfgjq1� h1� yQfgjq1� `h1� hwnynhfqny~b

� @�

hwnynhfqny~� B
� � HWNYNHFQ
�� RFOTW
�� RNSTW

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� QNYIJK� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

qnyijkXyr� B
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� � {qQfgjq1� ,B,1� QNYIJK1� ,4,1� qnyijkRnstw1� (
� @�

qnyijkRnstw� B
� � qnyijkQnlmy
�� qnyijkXywtgj

� @�

qnyijkQnlmy� B
� � qnyijkQnlmyY~uj1� h1� {jhytw

� @�

qnyijkQnlmyY~uj� B
� � � XZWK�
� �� GFHP�
� �� LWNI�
� �� TGQV�
� @�

qnyijkXywtgj� B
� � � XYWTGJ1� h1� qnyijkXywtgjY~uj1� h1� wjsy[fq1� h1� {jhytw�
� @�

qnyijkXywtgjY~uj� B
� � H^HQJ1� h1� wjsy[fq
�� YWNLJW

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� QTHFYJ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

qthfyjXyr� B�
� � iQfgjq1� ,B,1� QTHFYJ1� ,4,1� qthfyjRnstw1� (

� @�

qthfyjRnstw� B
� � � `qthfyjYwfsxFqqt|ji1� hb1� `qthfyjWtyFqqt|ji1� hb1� qthfyjQfgjqQnxy�
� @�

qthfyjYwfsxFqqt|ji� B
� � � ]INW�
� �� ^INW�
� �� _INW�

�� ]^INW
�� ^_INW
�� _]INW
�� ]^_INW
�� STYWFS

� @�

��� � � � s�� b��t|ji� B�
� � ]F]NX
�� ^F]NX
�� _F]NX
�� ]^F]NX
�� ^_F]NX
�� _]F]NX
�� ]^_F]N
�� STWTY
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� @�

qthfyjQfgjq� B
� � kfQfgjq
�� rfQfgjq
�� ifyQfgjq

� @�

qthfyjQfgjqQnxy� B
� � `qthfyjQfgjqQnxy1� hb1� qthfyjQfgjq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� QTYNI� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

qtyniXyr� B
� � qnQfgjq1� ,B,1� QTYNI1� ,4,1� xywnsl[fq1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� RFHWT� /.�
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

rfhwtXyr� B
� � rQfgjqHtsxy1� ,B,1� RFHWT1� `,4,1� rfhwtUfwQnxyb1� (

� @�

rfhwtUfwQnxy� B
� � `rfhwtUfwQnxy1� hb1� rfhwtUfw

� @�

rfhwtUfw� B
� � Rfhwt[fwSfrj
�� xywnslHtsxy

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� RFYIJK� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

rfyijkXyr� B
� � rfQfgjq1� ,B,1� RFYIJK1� ,4,1� rfyijkRnstw1� (

� @�

rfyijkRnstw� B
� � rfyijkKjfy
�� rfyijkLjtr

� @�

rfyijkKjfy� B
� � kQfgjq1� h1� rfyijkXujh

� @�

rfyijkLjtr� B
� � lQfgjq1� h1� rfyijkXujh

� @�

rfyijkXujh� B
kfQfgjqQnxy1� `h1� rfyijkY~ujb
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� @�

kfQfgjqQnxy� B
� � `kfQfgjqQnxy1� hb1� kfQfgjq

� @�

rfyijkY~uj� B
� � � rfyijkRfynsl1� h1� rfyijkRjymti1� h1� wjsy[fq1� `h1� wjsy[fqb1�

� � `h1� rfyijkRfyb
� @�

rfyijkRfynsl� B
� � UY7UY
�� UY7QS
�� UY7UQ

� �� QS7QS�
� @�

rfyijkRjymti� B
� � � GK�
� �� K_�
� @�

rfyijkRfy� B
� � RRH1� h1� yQfgjq
�� QRH1� h1� yQfgjq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� RJFX� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

rjfxXyr� B
� � RJFX1� ,4,1� rjfxLjty~uj1� h1� kQfgjq1� h1� nsy[fq1� (
�� RJFX1� ,4,1� UTNSY1� h1� kQfgjq1� h1� nsy[fq1� (

� �� RJFX1� ,4,1� UTNSY1� h1� HTRU1� h1� rjfx[fw71� h1� kQfgjq1� h1� nsy[fq1� (�
� @�

rjfxLjty~uj� B
� � � FWH�

�� HNWHQJ
� �� HTSJ�

�� HTSWFIXJLRSY
�� HUFWQS
�� H^QSIW
�� H^QWFIXJLRSY

� �� JILJUY�
�� JQQNUX
�� JQTSLH^Q
�� LHZW[J
�� LXZWK

� �� QNSJ�
�� TGOJHY
�� UFWUQS
�� UQFSJ
�� WJ[XZWK
�� WHYSLQ
�� XUMJWJ
�� XUMWFIXJLRSY
�� X^RUQS
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�� YTWZX
�� YTWWFIXJLRSY

� @�

rjfx[fw7� B
� � F]INW

� �� IRJ�
�� KJFY1� h1� rjfx[fw7Fz}

� �� UTQ�
� �� XUM�

�� [JH1� h1� {jhytw
� @�

� jfx[fw7Fz}� B
� � kfQfgjq
�� kQfgjq
�� lQfgjq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� RKLIJ[� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

rklij{Xyr� B
� � riQfgjq1� ,B,1� RKLIJ[1� ,4,1� xywnsl[fq1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� RTIJ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

rtijXyr� B
� � RTIJ1� ,4,1� `FZYT1� hb1� `UWTL1� hb1� RFS1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� TGYFNS� /.
-/2222222222222222222222222222222222222222222222222222222222222/.� �

tgyfnsXyr� B
� � gttq[fw1� ,B,1� TGYFNS1� ,4,1� tgyfnsQfgjqji1� (
�� xywnsl[fw1� ,B,1� TGYFNS1� ,4,1� tgyfnsQfgjqji1� (
�� nsy[fw1� ,B,1� TGYFNS1� ,4,1� tgyfnsQfgjqji1� (
�� wjfq[fw1� ,B,1� TGYFNS1� ,4,1� tgyfnsQfgjqji1� (
�� wjfq[fw1� ,B,1� TGYFNS1� ,4,1� tgyfnsUtnsy1� (

� @�

tgyfnsQfgjqji� B
� � ifyzrQfgjq1� h1� nsy[fq
�� kjfyzwjQfgjq1� h1� nsy[fq
�� xjsxtwQfgjq1� h1� nsy[fq
�� ytqjwfshjQfgjq1� h1� nsy[fq
�� iniQfgjq1� h1� nsy[fq
�� vnxQfgjq1� h1� nsy[fq

� �� hwQfgjq1� h1� nsy[fq
�� lQfgjq1� h1� nsy[fq
�� lxfQfgjq1� h1� nsy[fq
�� phQfgjq1� h1� nsy[fq
�� rfQfgjq1� h1� nsy[fq
�� uQfgjq1� h1� nsy[fq
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�� wQfgjq1� h1� nsy[fq
�� wrQfgjq1� h1� nsy[fq
�� wyQfgjq1� h1� nsy[fq
�� xlQfgjq1� h1� nsy[fq
�� xlxQfgjq1� h1� nsy[fq
�� xwfQfgjq1� h1� nsy[fq�
�� xxQfgjq1� h1� nsy[fq
�� x|Qfgjq1� h1� nsy[fq
�� x}Qfgjq1� h1� nsy[fq
�� ymQfgjq1� h1� nsy[fq
�� {Qfgjq1� h1� nsy[fq
�� {fQfgjq1� h1� nsy[fq
�� {kQfgjq1� h1� nsy[fq
�� {qQfgjq1� h1� nsy[fq
�� {|Qfgjq1� h1� nsy[fq

� @�

tgyfnsUtnsy� B
� � kjfyzwjQfgjq1� ,`,1� nsy[fq1� ,b,1� h1� nsy[fq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� TUJS� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

tujsXyr� B
� � TUJS1� ,4,1� tujsRnstw1� (

� @�

tujsRnstw� B
� � iniQfgjq1� h1� tujsIj{nhj
�� iniQfgjq1� h1� tujsKifyf�
�� iniQfgjq1� h1� tujsHfiknqj
�� iniQfgjq1� h1� xytwfljXujhQnxy
�� iniQfgjq1� h1� tujsIRQknqj

� @�

tujsIj{nhj� B
� � INWJHY1� h1� nsuzyFhhjxx
�� INWJHY1� h1� tzyuzyFhhjxx

� @�

nsuzyFhhjxx� B
� � NSUZY

� @�

tzyuzyFhhjxx� B
� � TZYUZY
�� TZYUZY1� h1� FUUJSI
�� TZYUZY1� h1� T[JW\W�

� @�

tujsKifyf� B
� � KIFYF1� h1� {Qfgjq1� h1� tzyuzyFhhjxx
�� KIFYF1� h1� IRNX1� h1� tzyuzyFhhjxx

� @�

tujsHfiknqj� B
� � HFI1� `h1� hfiknqjY~ujb

� @�
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hfiknqjY~uj� B
� � � XYJU�
� �� NLJX�

�� [JSITW1� h1� xywnsl[fq
� @�

xytwfljXujhQnxy� B
� � `xytwfljXujhQnxy1� hb1� xytwfljXujh

� @�

xytwfljXujh� B
� � � XSX�
� �� UHX�

�� KJFYZW
� �� WYFG�
� @�

tujsIRQknqj� B
� � IRQ1� h1� xywnsl[fq1� h1� NSUZY
�� IRQ1� h1� xywnsl[fq1� h1� TZYUZY1� h1� UYIFYF1� h1� xyfyj

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� TUJWNI� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

tujwniXyr� B
� � tuQfgjq1� ,B,1� TUJWNI1� ,4,1� xywnsl[fq1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� TZYUZY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

�� � � � � tyr� B�
� � TZYUZY1� ,4,1� tzyuzyRnstw1� (

� @�

tzyuzyRnstw� B
� � tzyuzyKjfyIfyf
�� tzyuzyHtsxyIfyf
�� tzyuzyPj~hmfwIfyf
�� tzyuzyXjsxtwIfyf
�� tzyuzyYtqjwfshjIfyf
�� tzyuzyWjutwyIfyf

� @�

tzyuzyKjfyIfyf� B
� � tzyuzyKjfy
�� tzyuzyIfy

� @�

tzyuzyKjfy� B
� � kQfgjq1� `utnsyWfsljb1� `h1� wQfgjqb
�� kfQfgjq1� `utnsyWfsljb1� `h1� wQfgjqb
�� kQfgjq1� h1� kfQfgjq1� h1� yfQfgjq1� `h1� wQfgjqb
�� kfQfgjq1� h1� kfQfgjq1� h1� yfQfgjq1� `h1� wQfgjqb
�� kQfgjq1� h1� kQfgjq1� h1� yQfgjq1� `h1� wQfgjqb
�� kfQfgjq1� h1� kQfgjq1� h1� yfQfgjq1� `h1� wQfgjqb
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�� kQfgjq1� `utnsyWfsljb1� h1� yQfgjqQnxy1� `h1� wQfgjqb
� �� kfQfgjq1� `utnsyWfsljb1� h1� yfQfgjqQnxy1� `h1� wQfgjqb�
� @�

tzyuzyIfy� B
� � ifyQfgjq1� h1� kfQfgjq1� h1� yfQfgjq1� `h1� wQfgjqb
�� kfQfgjq1� h1� ifyQfgjq1� h1� yfQfgjq1� `h1� wQfgjqb

� @�

tzyuzyWjutwyIfyf� B
� � wQfgjq

� @�

tzyuzyHtsxyIfyf� B
� � xjQfgjq
�� xyQfgjq
�� xyQfgjq1� h1� xjQfgjq1� h1� yQfgjq
�� xyQfgjq1� h1� xjQfgjq1� h1� yfQfgjq

� @�

tzyuzyPj~hmfwIfyf� B
� � phQfgjq
�� phfQfgjq

� @�

tzyuzyYtqjwfshjIfyf� B
� � yQfgjq
�� yfQfgjq

� @�

tzyuzyXjsxtwIfyf� B
� � xQfgjq
�� xfQfgjq1� `h1� tzyuzyXjsxtwIjxhb�

� @�

tzyuzyXjsxtwIjxh� B
� � xywnsl[fq1� `h1� tzyuzyXjsxtw\wnxyQnxyb
�� nsy[fq1� `h1� tzyuzyXjsxtw\wnxyQnxyb
�� tzyuzyXjsxtw\wnxyQnxy
�� HZWJSY

� @�

tzyuzyXjsxtw\wnxyQnxy� B
� � `tzyuzyXjsxtw\wnxyQnxy1� hb1� tzyuzyXjsxtw\wnxyNyjr

� @�

tzyuzyXjsxtw\wnxyNyjr� B
� � � x|Qfgjq1� h1� tzyuzyXjsxtw\wnxyFslqjQnxy
� @�

tzyuzyXjsxtw\wnxyFslqjQnxy� B
� � � `tzyuzyXjsxtw\wnxyFslqjQnxy1� hb1� tzyuzyXjsxtw\wnxyFslqj�
� @�

tzyuzyXjsxtw\wnxyFslqj� B
� � xywnsl[fq1� h1� fslqj

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� UFRJFX� /.
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-/2222222222222222222222222222222222222222222222222222222222222/.�

ufrjfxXyr� B
� � UFRJFX1� ,4,1� ufrjfxRnstw1� (

� @�

ufrjfxRnstw� B
� � ufrjfx[fw7Qnxy
�� ufrjfx[fw8Qnxy

� @�

ufrjfxIjyfnq� B
� � � � � � INXYFSHJ1� h1� wjsy[fq1� `h1� XHS[JQ1� h1� kjiwfyQnsjfwb1�

`h1� UNYHM1� h1� wjsy[fqb
� � � � �� XHS[JQ1� h1� kjiwfyQnsjfw1� `h1� UNYHM1� h1� wjsy[fqb�
� � � � �� UNYHM1� h1� wjsy[fq
� � � � �� STIFYF
� � � � �� XHS[JQ1� h1� kjiwfyQnsjfw1� h1� STIFYF
� � � � @�

ufrjfx[fw7Qnxy� B
� � `ufrjfx[fw7Qnxy1� hb1� ufrjfx[fw7QnxyNyjr

� @�

ufrjfx[fw7QnxyNyjr� B
� � � ufrjfxIjyfnq1� h1� uQfgjq1� `h1� {jhytwb1� `h1� XJQKHJSYJW1� h1� {jhytw1�
� � � � � � � � � � `h1� ktwhjTwIjkqjhyntsbb1� `h1� ufrjfxWjrt{jb1� `h1� WTYFW^1� h1� wyQfgjqb�
� @�

ufrjfx[fw8Qnxy� B
� � `ufrjfx[fw8Qnxy1� hb1� ufrjfx[fw8QnxyNyjr

� @�

ufrjfx[fw8QnxyNyjr� B
uQfgjq1� `h1� {jhytwb1� `h1� XJQKHJSYJW1� h1� {jhytw1

� � � � � � � � � � `h1� ktwhjTwIjkqjhyntsbb1� `h1� ufrjfxWjrt{jb1� `h1� WTYFW^1� h1� wyQfgjqb�
� @�

ufrjfxWjrt{j� B
� � WJRT[J1� h1� HTZSY1� h1� nsy[fq1� h1� nsy[fq
�� WJRT[J1� h1� INXY1� h1� wjsy[fq1� h1� wjsy[fq
�� WJRT[J1� h1� FQQ

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� UFWYNI� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

ufwyniXyr� B
� � usQfgjq1� ,B,1� UFWYNI1� ,4,1� xywnsl[fq1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� UFWYW[� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

ufwyw{Xyr� B
� � uwQfgjq1� ,B,1� UFWYW[1� ,4,1� xywnsl[fq1� (

� @�
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-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� UFWYXS� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNNNN/.�

ufwyxsXyr� B
� � uxQfgjq1� ,B,1� UFWYXS1� ,4,1� xywnsl[fq1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� UFYM� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

ufymXyr� B
� � uQfgjq1� ,B,1� UFYM1� ,4,1� ufymRnstw1� (

� @�

ufymRnstw� B
� � ufymUtnsy
�� ufymFwh
�� ufymHzw{j
�� ufymMjqnhfq
�� ufymQnsj
�� ufymXzwkfhj
�� ufymZspst|s

� @�

ufymUtnsy� B
� � UTNSY1� h1� y~ujUtnsy1� h1� {jhytw

� @�

ufymFwh� B
� � FWH1� h1� y~ujUtnsy1� h1� {jhytw1� h1� wjsy[fq1� h1
� � fslqj1� h1� fslqj1� `h1� {jhytwb

� @�

ufymHzw{j� B
� � HZW[J1� h1� ufymHzw{jUyifyf
�� HZW[J1� h1� ufymHzw{jUtnsyx

� @�

ufymHzw{jUyifyf� B
� � hzw{jUyifyfUhx
�� hzw{jUyifyfMjfihx

� @�

hzw{jUyifyfUhx� B
� � � UYIFYF1� h1� utnsy[jh1� `h1� UHX1� h1� ywnuqjyb1� h1� hzw{jUyifyfUhxQnxy�
� @�

� � � � � q� � � � � q� � m� � y� B�
`hzw{jUyifyfUhxQnxy1� hb1� hzw{jUyifyfUhxQnxyNyjr

� @�

hzw{jUyifyfUhxQnxyNyjr� B
UYIFYF1� h1� utnsy[jh1� `h1� UHX1� h1� ywnuqjyb

� @�

hzw{jUyifyfMjfihx� B
� � � UYIFYF1� h1� utnsy[jh1� h1� MJFIHX1� h1� wjsy[fq1� h1� wjsy[fq1� `h1� wjsy[fqb1�
� � � � � � � � � � h1� hzw{jUyifyfMjfihxQnxy�
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� @�

hzw{jUyifyfMjfihxQnxy� B
� � � `hzw{jUyifyfMjfihxQnxy1� hb1� hzw{jUyifyfMjfihxQnxyNyjr�
� @�

hzw{jUyifyfMjfihxQnxyNyjr� B
� � � UYIFYF1� h1� utnsy[jh1� `h1� MJFIHX1� h1� wjsy[fq1� h1� wjsy[fq1� `h1� wjsy[fqbb�
� @�

ufymHzw{jUtnsyx� B
� � utnsy[jh1� h1� utnsy[jhQnxy

� @�

utnsy[jhQnxy� B
`utnsy[jhQnxy1� hb1� utnsy[jh

� @�

ufymMjqnhfq� B
� � MJQNHFQ1� h1� y~ujUtnsy1� h1� {jhytw1� h1� wjsy[fq1� h1

� � � fslqj1� h1� fslqj1� `h1� {jhytwb1� h1� wjsy[fq1� `h1� fslqjb�
� @�

ufymQnsj� B
� � � QNSJ1� h1� GSI1� h1� HFWY1� h1� XYFWY1� h1� utnsy1� h1� `hxXujh1� hb1� JSI1� h1�

utnsy1� h1� `hxXujh1� hb1� [JH1� h1� {jhytw
� �� QNSJ1� h1� GSI1� h1� UTQ1� h1� utnsy1� h1� utnsy1� h1� [JH1� h1� {jhytw�
� @�

hxXujh� B
� � UHX1� h1� ywnuqjy
�� MJFIHX1� h1� wjsy[fq1� h1� wjsy[fq1� `h1� wjsy[fqb

� @�

ufymXzwkfhj� B
� � XZWKFHJ1� h1� xzwkUyifyfQnxy
�� XZWKFHJ1� h1� xzwkUyifyfQnxy1� h1� UHX1� h1� ywnuqjy

� �� XZWKFHJ1� h1� xzwkUyifyfQnxy1� h1� UHX1� h1� ywnuqjy1� h1� xzwkUyifyfUhxQnxy�
�� XZWKFHJ1� h1� xzwkUyifyfQnxy1� h1� MJFIHX1� h1

� � � � � � � � � � wjsy[fq1� h1� wjsy[fq1� `h1� wjsy[fqb
�� XZWKFHJ1� h1� xzwkUyifyfQnxy1� h1� MJFIHX1� h1

� � � � � � � � � � wjsy[fq1� h1� wjsy[fq1� `h1� wjsy[fqb1� h1� xzwkUyifyfMjfihxQnxy
� @�

xzwkUyifyfQnxy� B
� � `xzwkUyifyfQnxy1� hb1� xzwkUyifyfQnxyNyjr

� @�

xzwkUyifyfQnxyNyjr� B
� � UYIFYF1� h1� utnsy[jh1� h1� wjsy[fq1� h1� wjsy[fq

� @�

xzwkUyifyfUhxQnxy� B
� � `xzwkUyifyfUhxQnxy1� hb1� xzwkUyifyfUhxQnxyNyjr

� @�

xzwkUyifyfUhxQnxyNyjr� B
� � � UYIFYF1� h1� utnsy[jh1� h1� wjsy[fq1� h1� wjsy[fq1� `h1� UHX1� h1� ywnuqjyb�
� @�
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xzwkUyifyfMjfihxQnxy� B
� � � `xzwkUyifyfMjfihxQnxy1� hb1� xzwkUyifyfMjfihxQnxyNyjr�
� @�

xzwkUyifyfMjfihxQnxyNyjr� B
� � UYIFYF1� h1� utnsy[jh1� h1� wjsy[fq1� h1� wjsy[fq1

� � � � � � � � � � `h1� MJFIHX1� h1� � wjsy[fq1� h1� wjsy[fq1� `h1� wjsy[fqbb�
� @�

ufymZspst|s� B
� � � ZSPST\S1� h1� utnsy1� h1� utnsy1� h1� utnsy1� `h1� {jhytwb�
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� UQFSNI� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

uqfsniXyr� B
� � uqQfgjq1� ,B,1� UQFSNI1� ,4,1� xywnsl[fq1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� UTU� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

utuXyr� B
� � UTU1� ,4,1� xyfhpJqjrjsyQnxy1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� UWHTRU� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

uwhtruXyr� B
� � UWHTRU1� ,4,1� xyfyj1� (

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� UWJ[TU� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

uwj{tuXyr� B
� � u{Qfgjq1� ,B,1� UWJ[TU1� ,4,1� xywnsl[fq1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� UWTHNI� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

uwthniXyr� B
� � uhQfgjq1� ,B,1� UWTHNI1� ,4,1� xywnsl[fq1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� UWTRUY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

� � �� uyXyr� B
� � gttq[fw1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� (
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� �� xywnsl[fw1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (�
�� nsy[fw� 1� ,B,1� UWTRUY1� ,4,1� uwtruyNsyJsi1� (

� �� wjfq[fw1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� wjsy[fq1� `h1� wjsy[fqbb1� (�
�� hhQfgjq1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (

� �� hnQfgjq1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (�
� �� hxQfgjq1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (�
� �� inQfgjq1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (�
� �� ixQfgjq1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (�
� �� i{Qfgjq1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (
� �� knQfgjq1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (�
� �� kxQfgjq1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (�
� �� qnQfgjq1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (�

�� riQfgjq1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (
� �� tuQfgjq1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (�
� �� uhQfgjq1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (�
� �� uqQfgjq1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (�
� �� usQfgjq1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (�

�� uwQfgjq1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (
� �� uxQfgjq1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (�
� �� u{Qfgjq1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (�
� �� vQfgjq� 1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (�

�� yqQfgjq1� ,B,1� UWTRUY1� ,4,1� xywnsl[fq1� `h1� nsy[fqb1� (
� @�

uwtruyNsyJsi� B
� � xywnsl[fq1� `h1� nsy[fq1� `h1� nsy[fqbb
�� uwtruyNyjrQnxy

� @�

uwtruyNyjrQnxy� B
� � `uwtruyNyjrQnxy1� hb1� uwtruyNyjr

� @�

uwtruyNyjr� B
� � GZYYTS1� h1� xywnsl[fq1� h1� nsy[fq
�� HMJHP1� h1� xywnsl[fq1� h1� gttq[fw
�� JINY1� h1� uwtruy[fw1� 7/`h1� wjsy[fqb

� �� LWTZU1� h1� xywnsl[fq1� h1� uwtruy[fw1� h1� xywnsl[fq1� h1� xywnslQnxy�
�� QNXY1� h1� uwtruy[fw1� h1� xywnsl[fq1� h1� xywnslQnxy
�� UNHYZWJ1� h1� xywnsl[fq1� `h1� nsy[fqb
�� UN]GYS1� h1� xywnsl[fq1� `h1� xywnsl[fqb1� h1� nsy[fq
�� XTZSI1� h1� xywnsl[fq
�� YJ]Y1� h1� xywnsl[fq�
�� YNYQJ1� h1� xywnsl[fq

� @�

uwtruy[fw� B
� � xywnsl[fw
�� gttq[fw
�� nsy[fw
�� wjfq[fw
�� vnxQfgjq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� UXYMWZ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

� � � � wzXyr� B
� � UXYMWZ1� ,4,1� uxymwzRnstw1� (
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� @�

uxymwzRnstw� B
� � HTRFSI1� h1� xywnsl[fq
�� HTSYNS
�� UFZXJ
�� XYFWY

� �� XYTU�
�� YWRFY]1� h1� rfywn}

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� UYGZKK� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

uygzkkXyr� B
� � UYGZKK1� ,4,1� xyfyj1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� UYRJFX� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

uyrjfxXyr� B
� � UYRJFX1� ,4,1� y~ujUtnsy1� `h1� {jhytwb1� `h1� uyrjfxJsib1� (

� @�

uyrjfxJsi� B
� � UHX1� h1� ywnuqjy1� `h1� ytzhmXujhb

� �� MJFIHX1� h1� wjsy[fq1� h1� wjsy[fq1� `h1� wjsy[fqb1� `h1� ytzhmXujhb�
�� ytzhmXujh

� @�

ytzhmXujh� B
� � MJFIYTZHM
�� FQQF]JXYTZHM

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� UZXM� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

uzxmXyr� B
� � UZXM1� ,4,1� xyfhpJqjrjsyQnxy1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� VNXIJK� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

vnxijkXyr� B
� � � vQfgjq1� ,B,1� VNXIJK1� ,4,1� xywnsl[fq1� `h1� xywnsl[fqb1� (�
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� WFUNI� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

� funiXyr� B
� � WFUNI1� ,4,1� wjsy[fq1� (
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� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� WJFI� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

wjfiXyr� B
� � WJFI1� ,4,1� wjfiRnstw1� (

� @�

wjfiRnstw� B
� � iniQfgjq1� h1� wjfiXujhQnxy

� @�

wjfiXujhQnxy� B
� � `wjfiXujhQnxy1� hb1� wjfiXujh

� @�

wjfiXujh� B
� � w|[fw1� `w|Ktwrfyb

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� WJHFQQ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

wjhfqqXyr� B�
� � wjhfqqIfyzrXyr
�� wjhfqqXjsxtwXyr
�� wjhfqqKjfyzwjXyr
�� wjhfqqWtyfw~YfgqjXyr
�� wjhfqqIRQXyr

� @�

wjhfqqIfyzrXyr� B
� � WJHFQQ1� ,4,1� ifyzrQfgjq1� `h1� iniQfgjqb1� (

� @�

wjhfqqXjsxtwXyr� B
� � WJHFQQ1� ,4,1� xjsxtwQfgjq1� `h1� iniQfgjqb1� (

� @�

wjhfqqKjfyzwjXyr� B
� � WJHFQQ1� ,4,1� kfQfgjq1� `h1� iniQfgjqb1� (

� @�

wjhfqqWtyfw~YfgqjXyr� B
� � WJHFQQ1� ,4,1� wyQfgjq1� `h1� iniQfgjqb1� (

� @�

wjhfqqIRQXyr� B
� � � WJHFQQ1� ,4,1� IRQ1� h1� iniQfgjq1� h1� ifQfgjq1� `h1� iniQfgjqb1� (�
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� WJKRSY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

wjkrsyXyr� B
� � wrQfgjq1� ,B,1� WJKRSY1� ,4,1� wjkrsyRnstw1� (
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� @�

wjkrsyRnstw� B
� � � ][JH1� h1� {jhytw1� h1� _[JH1� h1� {jhytw1� h1� RSYQJS1� h1� {jhytw�
� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� WJUTWY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

wjutwyXyr� B
� � � wQfgjq1� ,B,1� WJUTWY1� ,4,1� wjutwyNyjrQnxy1� `h1� xywnsl[fqb1� (�
� @�

wjutwyNyjrQnxy� B
� � `wjutwyNyjrQnxy1� hb1� wjutwyNyjr

� @�

� � � �wyNyjr� B
� � FQLTW

� �� IFYJ�
�� MZRNI

� �� RTIJ�
�� YJRUH
�� YJRUK
�� YJRU\H
�� YJRU\K

� �� YNRJ�
�� vnxQfgjq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� WJXZRJ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

wjxzrjXyr� B�
� � WJXZRJ1� ,4,1� wjxzrjRnstw1� (

� @�

wjxzrjRnstw� B
� � ozruQfgjq
�� HZWJSY

� �� JSI�
� �� SJ]Y�

�� XYFWY
� �� XYTU�
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� WRJFX� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

wrjfxXyr� B
� � WRJFX1� ,4,1� wrjfxRnstw1� (

� @�

wrjfxRnstw� B
� � wrjfxFwh
�� wrjfxHnwhqj
�� wrjfxHtsj
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�� wrjfxHufwqs
�� wrjfxH~qsiw
�� wrjfxJiljuy
�� wrjfxJqqnux
�� wrjfxLhzw{j
�� wrjfxLxzwk
�� wrjfxQnsj
�� wrjfxTgojhy
�� wrjfxUfwuqs
�� wrjfxUqfsj
�� wrjfxUtnsy�
�� wrjfxWhyslq
�� wrjfxXumjwj
�� wrjfxX~ruqs
�� wrjfxYtwzx

� @�

wrjfxFwh� B
� � FWH1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujhKf
�� FWH1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujh[jhgqi

� @�

wrjfxHnwhqj� B
� � HNWHQJ1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujhKf
�� HNWHQJ1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujh[jhgqi

� @�

wrjfxHtsj� B
� � HTSJ1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujhKf

� @�

wrjfxHufwqs� B
� � � HUFWQS1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujhKfTwnjsy�
� �� HUFWQS1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujh[jhgqiTwnjsy�
� @�

wrjfxH~qsiw� B
� � H^QSIW1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujhKf

� @�

wrjfxJiljuy� B
� � JILJUY1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujhKfF}nx

� �� JILJUY1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujh[jhgqiJiljuy�
� @�

wrjfxJqqnux� B
� � JQQNUX1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujhKf
�� JQQNUX1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujh[jhgqi

� @�

wrjfxLhzw{j� B
� � � LHZW[J1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujhKjfyF}nx�

�� LHZW[J1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujh[jhgqi
� @�

wrjfxLxzwk� B
� � LXZWK1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujhKfF}nx

� @�

wrjfxQnsj� B
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� � QNSJ1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujhKjfyF}nx
�� QNSJ1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujh[jhgqi

� @�

wrjfxTgojhy� B
� � TGOJHY1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujhKf
�� TGOJHY1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujh[jhgqi

� @�

wrjfxUfwuqs� B
� � UFWUQS1� h1� kQfgjq1� h1� nsy[fq1� h1� wrj� � t� � � g�

� @�

wrjfxUqfsj� B
� � UQFSJ1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujhKfF}nx

� @�

wrjfxUtnsy� B
� � UTNSY1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujhKfF}nx
�� UTNSY1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujh[jhgqi

� @�

wrjfxWhyslq� B
� � WHYSLQ1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujhKf�

� @�

wrjfxXumjwj� B
� � XUMJWJ1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujhKfF}nx

� @�

wrjfxX~ruqs� B
� � X^RUQS1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujhKf

� @�

wrjfxYtwzx� B
� � YTWZX1� h1� kQfgjq1� h1� nsy[fq1� h1� wrjfxXujhKfF}nx

� @�

wrjfxXujhKf� B
� � kfQfgjq

� @�

� � � � � t� � � g� b� nx� B�
� � kfQfgjq1� `h1� f}nxb

� �� f}nx�
� @�

wrjfxXujhKfTwnjsy� B
� � kfQfgjq1� `h1� TWNJSYb

� @�

wrjfxXujhKjfyF}nx� B
� � kjfyzwjQfgjq1� `h1� f}nxb

� �� f}nx�
� @�

wrjfxXujh[jhgqi� B
� � [JHGQI1� h1� wjsy[fq1� h1� nsy[fq

� @�
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wrjfxXujh[jhgqiTwnjsy� B
� � wrjfxXujh[jhgqi1� `h1� TWNJSYb

� @�

wrjfxXujh[jhgqiJiljuy� B
� � � wrjfxXujh[jhgqi1� h1� wjsy[fq1� `h1� utxInwb1� `h1� f}nxb�
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� WTYFG� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

wtyfgXyr� B
� � WTYFG1� ,4,1� wtyfgRnstw1� (

� @�

wtyfgRnstw� B
� � � wyQfgjq1� h1� wtyFgx1� h1� wtyY~uj1� h1� fslqj1� `h1� K_1� h1� fslqjb�
� �� wyQfgjq1� h1� wtyNshw1� h1� wtyY~uj1� h1� fslqj1� `h1� K_1� h1� fslqjb�

�� wyQfgjq1� h1� kjfyzwjQfgjq1� h1� wtyY~uj1� h1� wtyInw
� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� WTYFYJ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

wtyfyjXyr� B
� � iQfgjq1� ,B,1� WTYFYJ1� ,4,1� wtyfyjRnstw1� (

� @�

wtyfyjRnstw� B
� � wtyfyj[fqzj
�� wtyfyjKjfyzwj
�� wtyfyjIfyzr

� @�

wtyfyj[fqzj� B
� � f}nx1� h1� fslqj�

� @�

wtyfyjKjfyzwj� B
� � f}nx1� h1� kjfyzwjQfgjq1� h1� inw

� @�

wtyfyjIfyzr� B
� � f}nx1� h1� ifyQfgjq1� h1� inw

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� WTYIJK� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

wtyijkXyr� B
� � wyQfgjq1� ,B,1� WTYIJK1� ,4,1� wtyijkRnstw1� (

� @�

wtyijkRnstw� B
� � utnsy[jh1� `h1� wyQfgjqb

� @�

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 655

-
-
`
`
`
,
,
,
,
,
,
`
,
`
,
,
,
`
,
,
`
`
,
`
`
,
,
,
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� WTYXJY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

� �� � jyXyr� B
� � WTYXJY1� ,4,1� wyQfgjq1� h1� fslqj1� (�

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� XF[J� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

xf{jXyr� B
� � xf{jIfyzrXyr
�� xf{jXjsxtwXyr
�� xf{jKjfyzwjXyr
�� xf{jWtyfw~YfgqjXyr
�� xf{jIRQXyr

� @�

xf{jIfyzrXyr� B
� � XF[J1� ,4,1� ifyzrQfgjq1� `h1� iniQfgjqb1� (

� @�

xf{jXjsxtwXyr� B
� � XF[J1� ,4,1� xjsxtwQfgjq1� `h1� iniQfgjqb1� (

� @�

xf{jKjfyzwjXyr� B
� � XF[J1� ,4,1� kfQfgjq1� `h1� iniQfgjqb1� (

� @�

xf{jWtyfw~YfgqjXyr� B
� � XF[J1� ,4,1� wyQfgjq1� `h1� iniQfgjqb1� (

� @�

xf{jIRQXyr� B
� � � XF[J1� ,4,1� IRQ1� h1� iniQfgjq1� h1� ifQfgjq1� `h1� iniQfgjqb1� (�
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� XHSRTI� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

xhsrtiXyr� B
� � XHSRTI1� ,4,1� xyfyj1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� XHSXJY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

xhsxjyXyr� B
� � XHSXJY1� ,4,1� xhsxjyRnstw1� (

� @�

xhsxjyRnstw� B�
� � � x� �� � � q� � �

�� xhsxjyIwfl
�� xhsxjyStshts
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�� xhsxjyXytu
�� xhsxjy[jsitw

� @�

xhsxjyUjhp� B
� � UJHP1� h1� xhsxjyXfruqj

� @�

xhsxjyIwfl� B
� � IWFL1� h1� xhsxjyXfruqjIwfl

� @�

xhsxjyStshts� B
� � STSHTS1� h1� xhsxjyXfruqj

� @�

xhsxjyXytu� B
� � xhsxjyXytuUqfsj
�� xhsxjyXytuXumjwj�

� @�

xhsxjyXytuUqfsj� B
� � � XYTU1� h1� UQFSJ1� h1� {jhytw1� `h1� WFINZX1� h1� wjsy[fqb1�

� � `h1� HTZSY1� h1� nsy[fqb
� @�

xhsxjyXytuXumjwj� B
� � XYTU1� h1� XUMJWJ1� h1� wjsy[fq

� @�

xhsxjy[jsitw� B
� � [JSITW1� h1� KTWR
�� [JSITW1� h1� UTX�
�� [JSITW1� h1� XN_J

� @�

xhsxjyXfruqj� B
� � INXY1� h1� wjsy[fq1� `h1� f}nxb
�� HMTWI1� h1� wjsy[fq1� `h1� wjsy[fqb
�� YNRJ1� h1� wjsy[fq
�� FSLQJ1� h1� fslqj
�� IJKFQY

� @�

xhsxjyXfruqjIwfl� B
� � � INXY1� h1� wjsy[fq1� `h1� f}nxb1� `h1� ktwhjTwIjkqjhyntsb�
� �� HMTWI1� h1� wjsy[fq1� `h1� wjsy[fqb1� `h1� ktwhjTwIjkqjhyntsb�
� �� YNRJ1� h1� wjsy[fq1� `h1� ktwhjTwIjkqjhyntsb

�� FSLQJ1� h1� fslqj1� `h1� ktwhjTwIjkqjhyntsb
�� IJKFQY1� `h1� ktwhjTwIjkqjhyntsb

� @�

ktwhjTwIjkqjhynts� B
� � KTWHJ1� h1� wjsy[fq
�� IJKQJHYNTS1� h1� wjsy[fq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� XJQJHY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�
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xjqjhyXyr� B
� � XJQJHY1� ,4,1� nsy[fq1� (
�� XJQJHY1� ,4,1� xywnsl[fq1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� XJSXTW� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

xjsxtwXyr� B
� � xxQfgjq1� ,B,1� XJSXTW1� ,4,1� xjsxtwRnstw1� (

� @�

xjsxtwRnstw� B
� � xjsxtwUwtgj
�� xjsxtwRqyuwg
�� xjsxtw[nijt
�� xjsxtwQfxjw
�� xjsxtwNskwji
�� xjsxtwStshts
�� xjsxtwUtnsy
�� xjsxtwQnsj
�� xjsxtwFwjf

� @�

xjsxtwUwtgj� B
� � � UWTGJ1� h1� xjsxtwUwtgjLjtrjyw~1� `h1� xjsxtwUwtgjKtwrb1� `h1� xjsxtwNyjrb�
� @�

xjsxtwRqyuwg� B
� � � RQYUWG1� h1� nsy[fq1� h1� xjsxtwRqyuwgNyjrQnxy1� `h1� xjsxtwNyjrb�
� @�

xjsxtwRqyuwgNyjrQnxy� B
� � `xjsxtwRqyuwgNyjrQnxy1� hb1� xjsxtwRqyuwgNyjr

� @�

� � �� �� w� � jt� B�
� � � [NIJT1� h1� xjsxtwLjtrjyw~1� h1� wjsy[fq1� h1� wjsy[fq1� h1�

� � wjsy[fq1� `h1� xjsxtwNyjrb
� @�

xjsxtwQfxjw� B
� � � QFXJW1� h1� xjsxtwLjtrjyw~1� h1� wjsy[fq1� h1� wjsy[fq1� `h1� xjsxtwNyjrb�
� @�

xjsxtwNskwji� B
� � � NSKWJI1� h1� xjsxtwLjtrjyw~1� h1� wjsy[fq1� h1� wjsy[fq1� h1�
� � � wjsy[fq1� h1� wjsy[fq1� `h1� xjsxtwNyjrb
� @�

xjsxtwStshts� B
� � � STSHTS1� h1� xjsxtwLjtrjyw~1� h1� nsy[fq1� `h1� xjsxtwNyjrb�
� @�

xjsxtwUtnsy� B
� � � UTNSY1� h1� xjsxtwLjtrjyw~1� h1� wjsy[fq1� `h1� xjsxtwNyjrb�
� @�
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xjsxtwQnsj� B
� � QNSJ1� h1� xjsxtwLjtrjyw~1� h1� wjsy[fq1� h1� wjsy[fq1� `h1� xjsxtwNyjrb

� @�

xjsxtwFwjf� B
� � FWJF1� h1� xjsxtwLjtrjyw~1� h1� wjsy[fq1� h1� wjsy[fq1
� � h1� wjsy[fq1� `h1� xjsxtwNyjrb

� @�

xjsxtwUwtgjLjtrjyw~� B
� � {jhytw1� h1� {jhytw1� h1� wjsy[fq

� @�

xjsxtwUwtgjKtwr� B
� � XUMJWJ
�� H^QSIW1� h1� wjsy[fq
�� INXP1� h1� wjsy[fq

� @�

� � �xtwNyjr� B
� � xywnsl[fq1� h1� xywnsl[fq1� h1� xywnsl[fq
�� xywnsl[fq1� h1� xywnsl[fq1� h1� nsy[fq

� @�

xjsxtwRqyuwgNyjr� B
� � xywnsl[fq1� h1� xjsxtwUwtgjLjtrjyw~
�� nsy[fq1� h1� xjsxtwUwtgjLjtrjyw~

� @�

xjsxtwLjtrjyw~� B
� � {jhytw1� h1� {jhytw1� h1� {jhytw

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� XNRWJVY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

xnrwjvyXyr� B
� � xwQfgjq1� ,B,1� XNRWJVY1� ,4,1� xnrwjvyRnstw1� (

� @�

xnrwjvyRnstw� B
� � KNWXY
�� TUYNRFQ

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� XSXIJK� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

xsxijkXyr� B
� � xQfgjq1� ,B,1� XSXIJK1� ,4,1� xsxijkRnstw1� (

� @�

xsxijkRnstw� B
� � xsxijkUwtgj
�� xsxijk[nijt
�� xsxijkQfxjw
�� xsxijkNskwji�
�� xsxijkStshts
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�� xsxijkGznqi
� @�

xsxijkUwtgj� B
� � UWTGJ1� h1� xsxijkY~uj1� h1� xsxijkUwtgjQthfynts1� h1
� � wjsy[fq1� `h1� xsxijkUwtgjKtwrb

� @�

xsxijkUwtgjQthfynts� B
� � HFWY1� h1� {jhytw1� h1� {jhytw
�� UTQ1� h1� fslqj1� h1� fslqj1� h1� {jhytw1� h1� wjsy[fq
�� [JH1� h1� {jhytw1� h1� {jhytw1� h1� wjsy[fq
�� xjsxtwQfgjq1� h1� HFWY1� h1� {jhytw
�� xjsxtwQfgjq1� h1� [JH1� h1� {jhytw1� h1� wjsy[fq

� @�

xsxijkUwtgjKtwr� B
� � XUMJWJ
�� H^QSIW1� h1� wjsy[fq
�� INXP1� h1� wjsy[fq

� @�

xsxijk[nijt� B
� � � [NIJT1� h1� xsxijkY~uj1� h1� xsxijkQthfynts1� h1� wjsy[fq1�

� � h1� wjsy[fq1� h1� wjsy[fq
� @�

xsxijkQfxjw� B
� � � QFXJW1� h1� xsxijkY~uj1� h1� xsxijkQthfynts1� h1� wjsy[fq1� h1� wjsy[fq�
� @�

xsxijkNskwji� B
� � � NSKWJI1� h1� xsxijkY~uj1� h1� xsxijkQthfynts1� h1� wjsy[fq1�

� � h1� wjsy[fq1� h1� wjsy[fq1� h1� wjsy[fq
� @�

xsxijkStshts� B
� � STSHTS1� h1� xsxijkY~uj1� h1� xsxijkQthfynts1� h1� nsy[fq

� @�

xsxijkQthfynts� B
� � HFWY1� h1� {jhytw1� h1� {jhytw
�� UTQ1� h1� fslqj1� h1� fslqj1� h1� {jhytw
�� [JH1� h1� {jhytw1� h1� {jhytw

� @�

xsxijkY~uj� B
� � KN]JI
�� NSIJ]

� @�

xsxijkGznqiXjsxtw� B
� � xxQfgjq
�� xlxQfgjq

� @�

� �� � � � c� nqi� B�
GZNQI1� h1� xsxijkGznqiNyjrQnxy1� h1� xsxijkGznqiXjsxtw

� @�
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xsxijkGznqiNyjrQnxy� B
� � `xsxijkGznqiNyjrQnxy1� hb1� xsxijkGznqiNyjr

� @�

xsxijkGznqiNyjr� B
� � xlQfgjq
�� x|Qfgjq1� `h1� xsxijk\wnxyFslqjQnxyb
�� x}Qfgjq
�� wrQfgjq

� @�

xsxijk\wnxyFslqjQnxy� B
� � `xsxijk\wnxyFslqjQnxy1� hb1� xsxijk\wnxyFslqjNyjr

� @�

xsxijk\wnxyFslqjNyjr� B
� � xywnsl[fq1� h1� fslqj

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� XSXJY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

� �� � � t� r� B�
� � XSXJY1� ,4,1� xsxjyNyjrQnxy1� (

� @�

xsxjyNyjrQnxy� B
� � `xsxjyNyjrQnxy1� hb1� xsxjyNyjr

� @�

xsxjyNyjr� B
� � xsxjyY~ujFsi[fqzj
�� xsxjyY~uj
�� xsxjyQfgjqFsi[fqzj
�� xsxjyQfgjq
�� xsxjyYtllqj
�� HQWXWK1� h1� xsxjyKjfy1� `h1� wjsy[fqb�
�� IJUYM1� h1� xsxjyKjfy1� `h1� wjsy[fqb

� @�

xsxjyY~ujFsi[fqzj� B
� � FUUWHM1� h1� wjsy[fq
�� HQWXWK1� h1� wjsy[fq
�� IJUYM1� h1� wjsy[fq
�� RNSHTS1� h1� wjsy[fq
�� WJYWHY1� h1� wjsy[fq
�� XJFWHM1� h1� wjsy[fq
�� XHFQJ]1� h1� wjsy[fq
�� XHFQJ^1� h1� wjsy[fq

� @�

xsxjyY~uj� B
� � KTHZX^
�� KTHZXS

� @�

� �� � � u�llqj� B�
� � HQWXWK1� h1� TKK
�� IJUYM1� h1� TKK

ISO 22093:2011(E)

© ISO 2011 – All rights reserved 661



� @�

xsxjyQfgjqFsi[fqzj� B
� � {qQfgjq1� h1� wjsy[fq

� @�

xsxjyQfgjq� B
� � {fQfgjq
�� {kQfgjq
�� {|Qfgjq

� @�

xsxjyKjfy� B
� � kQfgjq
�� kfQfgjq
�� ifyQfgjq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� XSXLWU� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

xsxlwuXyr� B
� � xlxQfgjq1� ,B,1� XSXLWU1� ,4,1� xsxlwuRnstw1� (

� @�

xsxlwuRnstw� B
� � GZNQI1� h1� xsxlwuNyjrQnxy1� h1� xxQfgjq
�� GZNQI1� h1� xsxlwuNyjrQnxy1� h1� xlxQfgjq

� @�

� �� � � � j� � � m� xy� B�
� � `xsxlwuNyjrQnxy1� hb1� xsxlwuNyjr

� @�

xsxlwuNyjr� B
� � xlQfgjq
�� x|Qfgjq
�� x}Qfgjq
�� wrQfgjq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� XSXQHY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

xsxqhyXyr� B�
� � XSXQHY1� ,4,1� xsxqhyXjsxtw1� (
�� XSXQHY1� ,4,1� xsxqhyLwtzu1� (

� @�

xsxqhyLwtzu� B
� � lxfQfgjq1� h1� kjfyzwjQfgjq1� `h1� K_1� h1� fslqjb
�� lxfQfgjq1� h1� [JH1� h1� {jhytw1� `h1� K_1� h1� fslqjb

� @�

xsxqhyXjsxtw� B
� � xjsxtwQfgjq1� `h1� xsxqhyYnuIfyfb1� `h1� xsxqhyIfyfb
�� xjsxtwQfgjq1� h1� xjsxtwQnxy1� `h1� xsxqhyIfyfb

� @�
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xsxqhyYnuIfyf� B
� � � � �� w� �

�� nsy[fq
� @�

xjsxtwQnxy� B
� � `xjsxtwQnxy1� hb1� xjsxtwQfgjq

� @�

xsxqhyIfyf� B
� � xsxqhy\wnxyQnxy
�� uwtgjTwnjsy

� @�

xsxqhy\wnxyQnxy� B
� � `xsxqhy\wnxyQnxy1� hb1� xsxqhy\wnxyNyjr

� @�

xsxqhy\wnxyNyjr� B
� � x|Qfgjq1� h1� xsxqhy\wnxyFslqjQnxy

� @�

xsxqhy\wnxyFslqjQnxy� B
� � `xsxqhy\wnxyFslqjQnxy1� hb1� xsxqhy\wnxyFslqjNyjr

� @�

xsxqhy\wnxyFslqjNyjr� B
� � xywnsl[fq1� h1� fslqj
�� xywnsl[fq1� h1� kjfyzwjQfgjq1� `h1� K_1� h1� fslqjb
�� xywnsl[fq1� h1� [JH1� h1� {jhytw1� `h1� K_1� h1� fslqjb

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� XSXRSY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

xsxrsyXyr� B
� � XSXRSY1� ,4,1� xsxrsyRnstw1� (

� @�

xsxrsyRnstw� B
� � ][JH1� h1� {jhytw1� h1� _[JH1� h1� {jhytw1� h1
� � RSYQJS1� h1� {jhytw

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� YJHTRU� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

yjhtruXyr� B
� � YJHTRU1� ,4,1� yjhtruRnstw1� (

� @�

yjhtruRnstw� B�
� � RFHM1� h1� xyfyj

� �� UFWY1� h1� TS1� `yjhtru[fw7b1� h1� wjsy[fq1� `h1� wjsy[fqb1� h1� xywnslQnxy� �
� �� UFWY1� h1� TS1� `yjhtru[fw7b1� h1� wjsy[fq1� `h1� wjsy[fqb1� h1� FQQ�

�� UFWY1� h1� TKK
� @�
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yjhtru[fw7� B
� � h1� ifQfgjq
�� h1� TKKXJY1� h1� wjsy[fq1� h1� wjsy[fq1� h1� wjsy[fq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� YJ]Y� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

yj}yXyr� B
� � YJ]Y1� ,4,1� yj}yRnstw1� (

� @�

yj}yRnstw� B
� � yj}yRfs
�� yj}yTujw
�� yj}yTzyknq
�� yj}yVzjw~

� @�

� � � � n� �� B�
� � RFS1� h1� xywnsl[fq

� @�

yj}yTujw� B
� � TUJW1� h1� xywnsl[fq�

� @�

yj}yTzyknq� B
� � TZYKNQ1� h1� xywnsl[fq

� @�

yj}yVzjw~� B
� � VZJW^1� h1� yj}yVzjw~Ktwrfy1� h1� xywnsl[fq

� @�

yj}yVzjw~Ktwrfy� B
� � qfgjqSfrj1� h1� nsy[fq1� h1� yj}yY~uj1� h1� qjkyWnlmy

� @�

yj}yY~uj� B
� � � FQUMF�

�� SZRJWNH
�� UWSYHMFW

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� YMQIJK� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

ymqijkXyr� B
� � ymQfgjq1� ,B,1� YMQIJK1� ,4,1� ymqijkUthpjyQnxy1� (

� @�

� � �� � � q�� � � � m� xy� B�
� � `ymqijkUthpjyQnxy1� hb1� ymqijkUthpjy

� @�

ymqijkUthpjy� B
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� � xQfgjq1� h1� nsy[fq
�� xxQfgjq1� h1� nsy[fq
�� xlxQfgjq1� h1� nsy[fq
�� xlQfgjq1� h1� nsy[fq
�� x|Qfgjq1� h1� nsy[fq
�� x}Qfgjq1� h1� nsy[fq
�� wrQfgjq1� h1� nsy[fq

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� YTQ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

ytqXyr� B
� � yQfgjq1� ,B,1� YTQ1� ,4,1� ytqRnstw1� (

� @�

ytqRnstw� B
� � ytqFslq
�� ytqFslqg
�� ytqFslqw
�� ytqFslq|wy
�� ytqHnwqy~
�� ytqHtrutx
�� ytqHtshjs�
�� ytqHtwytq
�� ytqHuwtkq
�� ytqHuwtkx
�� ytqHwstzy
�� ytqH~qhy~
�� ytqInfr
�� ytqInxyg
�� ytqInxy|wy
�� ytqKqfy
�� ytqLytq
�� ytqUfwqjq
�� ytqUjwu
�� ytqUtx
�� ytqUwtkq
�� ytqUwtku
�� ytqUwtkx
�� ytqWfi
�� ytqXywlmy
�� ytqX~r
�� ytqYwstzy
�� ytqZxjytq
�� ytq\niym

� @�

ytqFslq� B
� � FSLQ1� h1� fslqj1� h1� fslqj

� @�

ytqFslqg� B
� � � FSLQG1� h1� fslqj1� h1� fslqj1� h1� fslqj1� `h1� ytq_tsjInw7b�
� @�

ytq_tsjInw7� B
� � ]^UQFS
�� ^_UQFS
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�� _]UQFS
�� [JH1� h1� {jhytw

� @�

ytqFslq|wy� B
� � FSLQ\WY1� h1� fslqj1� h1� fslqj1� h1� fslqj1� h1� ytqKjfyzwj1� `h1� ytq_tsjInw7b

� @�

ytqFslqw� B
� � FSLQW1� h1� fslqj1� h1� ytqFuuIfyf

� @�

ytqHnwqy~� B
� � HNWQY^1� h1� wjsy[fq

� @�

ytqHtrutx6� B
� � � wjsy[fq1� `h1� ytqRfyHtsib1� 7/`h1� ytqKjfyzwjRfyb1� h1� ytqKjfyzwjRfy�
� @�

ytqHtrutx7� B
� � wjsy[fq1� `h1� ytqRfyHtsib1� 8/`h1� ytqKjf� � � � n� � ~

� @�

ytqHtrutx� B
� � � HTRUTX1� h1� UFYJWS1� h1� ytqHtrutx61� h1� KJFYZW1� h1� ytqHtrutx7�
� @�

ytqKjfyzwjRfy� B
� � ifyQfgjq1� `h1� ytqRfyHtsib
�� kfQfgjq1� `h1� ytqRfyHtsib
�� kQfgjq

� @�

ytqHtshjs� B�
� � HTSHJS1� h1� wjsy[fq1� h1� ytqKjfyzwj

� @�

ytqHtwytq� B
HTWYTQ1� h1� f}nx1� h1� wjsy[fq1� h1� wjsy[fq1� `h1� ytqHtwytq[fw8b

�� HTWYTQ1� h1� WFINFQ1� h1� wjsy[fq1� h1� wjsy[fq
�� HTWYTQ1� h1� FSLQJ1� h1� wjsy[fq1� h1� wjsy[fq

� @�

ytqHtwytq[fw8� B
� � F]NFQ1� h1� kjfyzwjQfgjq1� `h1� wjsy[fqb

� @�

ytqHuwtkq� B
� � HUWTKQ1� h1� wjsy[fq1� h1� wjsy[fq1� h1� yt�d� � �� f��

� @�

ytqHuwtkx� B
� � HUWTKX1� h1� wjsy[fq1� h1� wjsy[fq1� h1� ytqHuwtkJsi

� @�

ytqHuwtkJsi� B
� � � 8/`ytqKjfyzwjRfy1� hb1� `F[LIJ[1� hb1� wjsy[fq1� h1� wjsy[fq1�

� � 8/`h1� ytqKjfyzwjRfyb1� `h1� F[LIJ[b
� @�
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ytqHwstzy� B
� � HWSTZY1� h1� wjsy[fq1� h1� ifyQfgjq1� 7/`h1� ytqKjfyzwjb1�

`h1� [JH1� h1� {jhytwb
� @�

ytqH~qhy~� B
� � H^QHY^1� h1� wjsy[fq

� @�

ytqInfr� B
� � � INFR1� h1� wjsy[fq1� h1� wjsy[fq1� `h1� wfinzxXujhb1� `h1� F[Lb�
� �� INFR1� h1� wjsy[fq1� h1� wjsy[fq1� `h1� wfinzxXujhb1� h1� RNSRF]�
� @�

f{lRf}Rns� B
� � h1� F[L
�� h1� RF]
�� h1� RNS

� @�

� ��e� � � g� B�
� � � INXYG1� h1� ytqInxygYtq1� h1� ytqInxygInw1� `f{lRf}Rnsb�
� @�

ytqInxygInw� B
� � ]F]NX
�� ^F]NX
�� _F]NX
�� UY7UY

� @�

ytqInxygYtq� B
� � ytqInxygQnrny
�� ytqInxygStrnsq

� @�

ytqInxygQnrny� B
� � QNRNY1� h1� wjsy[fq1� h1� wjsy[fq

� @�

ytqInxygStrnsq� B
� � STRNSQ1� h1� wjsy[fq1� h1� wjsy[fq1� h1� wjsy[fq

� @�

ytqInxy|wy� B
� � � INXY\WY1� h1� ytqInxygYtq1� h1� ytqKjfyzwj1� h1� ytqInxygInw1� `f{lRf}Rnsb�
� @�

ytqKqfy� B
� � � KQFY1� h1� wjsy[fq1� `h1� wjsy[fq1� h1� wjsy[fq1� `h1� wjsy[fqbb�
� @�

ytqLytq� B
� � LYTQ1� h1� ytqLytqYwfsx1� h1� ytqLytqWty1� h1� nsy[fq1� h1�
� � fslqj1� h1� fslqj1� `h1� ytqLytqXujhb

� @�

ytqLytqYwfsx� B
� � � ]INW�
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� �� ^INW�
� �� _INW�

�� ]^INW
�� ^_INW�
�� _]INW
�� ]^_INW
�� STYWFS

� @�

ytqLytqWty� B
� � ]F]NX
�� ^F]NX
�� _F]NX
�� ]^F]NX
�� ^_F]NX
�� _]F]NX
�� ]^_F]N
�� STWTY

� @�

ytqLytqXujh� B
� � UJWHSY

� �� NSYKUY�
� @�

ytqFuuIfyf� B�
� wjsy[fq1� `h1� ytqRf}RfyHtsib1� h1� ytqKjfyRf}Rfy1

� � `h1� ytqKjfyRf}Rfyb1� `h1� ytq_tsjY~ujb1� `h1� ytq_tsjInwb�
� @�

ytqKjfyRf}Rfy� B
� � ifyQfgjq1� `h1� ytqRf}RfyHtsib
�� kfQfgjq1� `h1� ytqRf}RfyHtsib
�� kQfgjq

� @�

ytqRf}RfyHtsi� B
� � QRH1� `h1� RF]1� h1� wjsy[fqb

� �� WKX�
�� RRH1� `h1� RF]1� h1� wjsy[fqb

� @�

ytq_tsjInw� B
� � ]F]NX
�� ^F]NX
�� _F]NX
�� [JH1� h1� {jhytw

� @�

ytqUfwqjq� B
� � UFWQJQ1� h1� ytqFuuIfyf

� @�

ytqUjwu� B
UJWU1� h1� ytqFuuIfyf

� @�

ytqUtx� B
� � ytqUtxXyfwy1� ytqUtxJsi

� @�
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ytqUtxXyfwy� B
� � � UTX1� h1� Y\TI1� h1� wjsy[fq

�� UTX1� h1� YMWJJI1� h1� wjsy[fq
� @�

ytqUtxJsi� B
� � � `h1� ytqRfyHtsib1� 8/`h1� ytqKjfyzwjRfyb1� `h1� ytqUtxRjymtib�
� @�

ytqUtxRjymti� B
� � ]F]NX
�� ^F]NX
�� _F]NX
�� WFINFQ
�� FSLQJ
�� [JH1� h1� {jhytw

� @�

ytqUwtkq� B
� � UWTKQ1� h1� wjsy[fq1� h1� wjsy[fq1� 8/`h1� ytqKjfyzwjRfyb1� `h1� ytq_tsjInw7b

� @�

ytqUwtku� B
� � � UWTKU1� h1� wjsy[fq1� h1� wjsy[fq1� 8/`h1� ytqKjfyzwjRfyb�
� @�

ytqUwtkx� B
� � � UWTKX1� h1� wjsy[fq1� h1� wjsy[fq1� 8/`h1� ytqKjfyzwjRfyb1� `h1� F[LIJ[b�
� @�

ytqWfi� B
� � WFI1� h1� wjsy[fq1� h1� wjsy[fq1� `h1� ytqWfiXujhb1� `h1� RNSRF]b

� @�

ytqWfiXujh� B
� � � F[L�
� �� HWFI�
� @�

ytq_tsjInw8� B
� � � ]INW�
� �� ^INW�
� �� _INW�

�� [JH1� h1� {jhytw
� @�

ytqXywlmy� B
� � � XYWLMY1� h1� wjsy[fq1� h1� ytqRfyHtsi1� `h1� f}nxb1� `h1� ytq_tsjInw8b�
� �� XYWLMY1� h1� wjsy[fq1� 7/`h1� wjsy[fqb1� `h1� f}nxb1� `h1� ytq_tsjInw8b�
� @�

ytqX~r� B
� � � X^R1� h1� wjsy[fq1� h1� ytqKjfyzwjRfy1� `h1� ytq_tsjInw8b�
� @�

ytqYwstzy� B
� � � YWSTZY1� h1� wjsy[fq1� h1� ifyQfgjq1� 7/`h1� ytqKjfyzwjb�
� @�
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ytqZxjytq� B
� � ZXJYTQ1� h1� xywnsl[fq

� @�

ytq\niym� B
� � � \NIYM1� h1� wjsy[fq1� h1� wjsy[fq1� `h1� ytq\niymInwb1� `h1� RNSRF]b�
� @�

ytq\niymInw� B
� � {jhytw
�� XMTWY

� �� QTSL�
� @�

ytqKjfyzwj� B
� � kQfgjq
�� kfQfgjq
�� ifyQfgjq

� @�

ytqRfyHtsi� B
� � � RRH�
� �� QRH�
� �� WKX�
� @�

ytq_tsjY~uj� B
� � YFSLUQ
�� UFWUQS

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� YTTQIK� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

yttqikXyr� B
� � � yqQfgjq1� ,B,1� YTTQIK1� ,4,1� riQfgjq1� h1� xywnsl[fq1� (�
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� YWFSX� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

ywfsxXyr� B
� � � iQfgjq1� ,B,1� YWFSX1� ,4,1� ywfsxRnstw1� 7/`h1� ywfsxRnstwb1� (�
� @�

ywfsxRnstw� B
� � ywfsx[fqzj
�� ywfsxKjfyzwj
�� ywfsxIfyzr
�� ywfsxUwtgj

� @�

ywfsx[fqzj� B
� � twnl1� h1� wjsy[fq

� @�

ywfsxKjfyzwj� B
� � twnl1� h1� kjfyzwjQfgjq
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� @�

ywfsxIfyzr� B
� � twnl1� h1� ifyQfgjq

� @�

ywfsxUwtgj� B
� � twnl1� h1� RNSZXUWGWFI
�� twnl1� h1� UWGWFI

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� ZSHJWYFQL� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

� �� � � � fqlXyr� B
� � zQfgjq1� ,B,1� ZSHJWYFQL1� ,4,1� zshjwyRnstw1� (

� @�

zshjwyRnstw� B
� � FQLTW1� h1� nsy[fq
�� xywnsl[fq1� h1� zshjwy[fw8

� @�

zshjwy[fw8� B
� � IRJ1� `h1� ufwfrQnxyb
�� XJSX1� `h1� ufwfrQnxyb
�� ufwfrQnxy

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNNNNNN/.�
-/� ZSHJWYXJY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

zshjwyxjyXyr� B
� � ZSHJWYXJY1� ,4,1� zshjwyxjyRnstw1� (

� @�

zshjwyxjyRnstw� B
� � TS1� h1� zQfgjq1� h1� zshjwyxjy[fw7

� �� TKK�
� @�

zshjwyxjy[fw7� B
� � iwQfgjq

� �� STSJ�
� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� ZSNYX� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

zsnyxXyr� B
� � � ZSNYX1� ,4,1� qjslymZsny1� h1� fslqjZsny1� `h1� yjruZsnyb1� (�
� @�

qjslymZsny� B
� � � RR�
� �� HR�

�� RJYJW
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� �� NSHM�
� �� KJJY�
� @�

fslqjZsny� B
� � FSLIJH
�� FSLIRX
�� FSLWFI

� @�

yjruZsny� B
� � YJRUK
�� YJRUH

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� [FQZJ� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

{fqzjXyr� B
� � � gttq[fw1� ,B,1� [FQZJ1� ,4,1� {fqzjRnstwGttq1� (

�� xywnsl[fw1� ,B,1� [FQZJ1� ,4,1� {fqzjRnstwXywnsl1� (
�� nsy[fw1� ,B,1� [FQZJ1� ,4,1� {fqzjRnstwNsy1� (
�� wjfq[fw1� ,B,1� [FQZJ1� ,4,1� {fqzjRnstwWjfq1� (
�� {jhytw[fw1� ,B,1� [FQZJ1� ,4,1� {fqzjRnstw[jhytw1� (

� @�

{fqzjRnstwGttq� B
� � {fqzjGfiyxy
�� {fqzjHwtxhq
�� {fqzjH�xqhy
�� {fqzjKnsutx
�� {fqzjUwhtru
�� {fqzjUygzkk�
�� {fqzjXhsrti
�� {fqzjYfGttq
�� {fqzjYjhtru

� @�

{fqzjRnstwXywnsl� B
� � {fqzjFhqwfyXywnsl
�� {fqzjGtzsiXywnsl
�� {fqzjHwrtij
�� {fqzjHwxqhy
�� {fqzjIfyxjy
�� {fqzjIrnxri�
�� {fqzjIrnxrs
�� {fqzjJwwtw
�� {fqzjKjiwfyXywnsl
�� {fqzjKnqsfr
�� {fqzjLjtfql
�� {fqzjPj~hmfw
�� {fqzjRtij
�� {fqzjXsxjyXywnsl
�� {fqzjXsxqhy
�� {fqzjZsnyx
�� {fqzj\puqfs

� @�

{fqzjRnstwNsy� B
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� � {fqzjGtzsiNsy
�� {fqzjKfNsy

� @�

{fqzjRnstwWjfq� B
� � {fqzjFhqwfyWjfq
�� {fqzjIjkqjhynts
�� {fqzjKjiwfyWjfq
�� {fqzjLtytWjfq
�� {fqzjUyrjfxWjfq
�� {fqzjXsxjyWjfq
�� {fqzjKfWjfq
�� {fqzjWy
�� {fqzjXf
�� {fqzjX|
�� {fqzjYfWjfq

� @�

{fqzjRnstw[jhytw� B
� � {fqzjLtyt[jhytw
�� {fqzjUyrjfx[jhytw
�� {fqzjXsxrsy

� @�

{fqzjFhqwfyWjfq� B
� � FHQWFY1� h1� RJXFHQ
�� FHQWFY1� h1� UTXFHQ
�� FHQWFY1� h1� WTYFHQ

� @�

{fqzjFhqwfyXywnsl� B
� � {fqzjFhqwfyWjfq1� h1� FHJQ

� @�

{fqzjGfiyxy� B
� � GFIYXY

� @�

{fqzjGtzsiXywnsl� B
� � GTZSI1� h1� kjfyzwjQfgjq1� h1� nsy[fq
�� GTZSI1� h1� ytqjwfshjQfgjq1� h1� nsy[fq

� @�

{fqzjGtzsiNsy� B
� � GTZSI1� h1� kjfyzwjQfgjq1� h1� HTZSY
�� GTZSI1� h1� ytqjwfshjQfgjq1� h1� HTZSY

� @�

{fqzjHwrtij� B
� � HWRTIJ

� @�

{fqzjHwtxhq� B
� � HWTXHQ

� @�

{fqzjHwxqhy� B
� � HWXQHY

� @�
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{fqzjH�xqhy� B
� � H_XQHY1� h1� h�Qfgjq

� @�

{fqzjIfyxjy� B
� � IFYXJY

� @�

{fqzjIjkqjhynts� B
� � IJKQJHYNTS

� @�

{fqzjIrnxri� B
� � IRNXRI1� h1� SFRJ
�� IRNXRI1� h1� [JWXNTS

� @�

{fqzjIrnxrs� B
� � IRNXRS1� h1� SFRJ
�� IRNXRS1� h1� [JWXNTS

� @�

{fqzjJwwtw� B
JWWTW1� h1� JWW

�� JWWTW1� h1� JWWRTIJ
� @�

{fqzjKjiwfyWjfq� B
� � KJIWFY1� h1� RJX[JQ
�� KJIWFY1� h1� UTX[JQ�
�� KJIWFY1� h1� WTY[JQ
�� KJIWFY1� h1� XHS[JQ

� @�

{fqzjKjiwfyXywnsl� B
� � {fqzjKjiwfyWjfq1� h1� KJJI

� @�

{fqzjKnqsfr� B
KNQSFR1� h1� SFRJ

�� KNQSFR1� h1� [JWXNTS
� @�

{fqzjKnsutx� B
� � KNSUTX

� @�

{fqzjLjtfql� B
� � LJTFQL1� h1� rjfxLjty~uj

� @�

{fqzjLtytWjfq� B
� � LTYT1� h1� f}nx

� @�

{fqzjLtyt[jhytw� B
� � LTYT1� h1� UTX

� @�

{fqzjPj~hmfw� B
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� � phQfgjq
� @�

{fqzjRtij� B
� � � RTIJ�
� @�

{fqzjUwhtru� B
� � UWHTRU

� @�

{fqzjUygzkk� B
� � UYGZKK

� @�

{fqzjUyrjfxWjfq� B
� � UYRJFX1� h1� f}nx

� @�

{fqzjUyrjfx[jhytw� B
� � UYRJFX1� h1� UTX

� @�

{fqzjXhsrti� B�
� � XHSRTI

� @�

{fqzjXsxjyWjfq� B
� � XSXJY1� h1� FUUWHM
�� XSXJY1� h1� WJYWHY
�� XSXJY1� h1� XJFWHM
�� XSXJY1� h1� HQWXWK1� h1� INXY
�� XSXJY1� h1� IJUYM1� h1� INXY

� @�

{fqzjXsxjyXywnsl� B
� � XSXJY1� h1� HQWXWK
�� XSXJY1� h1� IJUYM

� @�

{fqzjXsxqhy� B
� � XSXQHY

� @�

{fqzjXsxrsy� B�
� � XSXRSY1� h1� ][JH
�� XSXRSY1� h1� _[JH
�� XSXRSY1� h1� RSYQJS

� @�

{fqzjYjhtru� B
� � YJHTRU

� @�

{fqzjZsnyx� B
� � ZSNYX1� h1� INXY
�� ZSNYX1� h1� FSLQ
�� ZSNYX1� h1� YJRU

� @�
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{fqzj\puqfs� B
� � \PUQFS

� @�

{fqzjKfNsy� B
� � kfQfgjq1� h1� UYIFYF

� @�

{fqzjKfWjfq� B
� � kfQfgjq1� h1� XN_J1� `h1� nsy[fqb

� @�

{fqzjWy� B
� � wyQfgjq1� h1� FSLQ1� h1� H\
�� wyQfgjq1� h1� FSLQ1� h1� HH\

� @�

{fqzjXf� B
� � xfQfgjq
�� xfQfgjq1� h1� xywnsl[fq
�� xfQfgjq1� h1� nsy[fq

� @�

{fqzjX|� B
� � x|Qfgjq1� h1� FSLQJ1� h1� xywnsl[fq

� @�

{fqzjYfGttq� B
� � yfQfgjq1� h1� NSYTQ1� `h1� nsy[fqb
�� yfQfgjq1� h1� TZYTQ1� `h1� nsy[fqb

� @�

{fqzjYfWjfq� B
� � yfQfgjq1� h1� FHY1� `h1� nsy[fqb
�� yfQfgjq1� h1� IJ[1� `h1� nsy[fqb
�� yfQfgjq1� h1� FRY1� `h1� nsy[fqb

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� [KTWR� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

{ktwrXyr� B
� � {Qfgjq1� ,B,1� [KTWR1� ,4,1� {ktwrNyjrQnxy1� (

� @�

{ktwrNyjr� B
� � STR1� `h1� xywnsl[fqb
�� FHY1� `h1� xywnsl[fqb
�� IJ[1� `h1� xywnsl[fqb
�� FRY1� `h1� xywnsl[fqb
�� MNXY1� `h1� xywnsl[fqb
�� UQTY1� `h1� xywnsl[fqb�
�� XYFY1� `h1� xywnsl[fqb

� �� FQQ�
�� IRJ1� `h1� xywnsl[fqb

� @�

{ktwrNyjrQnxy� B
� � `{ktwrNyjrQnxy1� hb1� {ktwrNyjr
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� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� \NSIJK� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

|nsijkXyr� B
� � {|Qfgjq1� ,B,1� \NSIJK1� ,4,1� |nsijkRnstw1� (

� @�

|nsijkRnstw� B
� � |nsijkJiljqs
�� |nsijkGt}

� @�

|nsijkJiljqs� B
� � JILJQS1� h1� utnsy1� h1� fslqj1� h1� wjsy[fq

� @�

|nsijkGt}� B
� � GT]1� h1� utnsy1� h1� wjsy[fq1� h1� wjsy[fq1� h1� fslqj

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� \PUQFS� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

|puqfsXyr� B
� � \PUQFS1� ,4,1� uqfs1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� \WNXY� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

|wnxyXyr� B
� � x|Qfgjq1� ,B,1� \WNXY1� ,4,1� |wnxyRnstw1� (

� @�

|wnxyRnstw� B
� � � |wnxyQnxy1� h1� |wnxyRtzsyTkkxjy1� `h1� |wnxyIfyfIjxhb�
� @�

|wnxyQnxy� B
� � `|wnxyQnxy1� hb1� |wnxyIjk

� @�

|wnxyIjk� B
� � |wnxyRtzsyIjk1� h1� |wnxyWtyIjk

� @�

|wnxyRtzsyIjk� B
� � WTYHJS1� h1� {jhytw1� h1� {jhytw1� h1� {jhytw

� @�

|wnxyWtyIjk� B
� � � FSLQJ1� h1� xywnsl[fq1� h1� |wnxyWtyQnrny1� h1� |wnxyWtyXyju�
� @�

|wnxyWtyQnrny� B
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� � fslqj1� h1� fslqj
� �� YMWZ�
� @�

|wnxyWtyXyju� B
� � fslqj
�� HTSYNS

� @�

� � � � � ntzsyTkkxjy� B
� � RSYQJS1� h1� {jhytw

� @�

|wnxyIfyfIjxh� B
� � xywnsl[fq1� h1� xywnsl[fq1� h1� xywnsl[fq
�� xywnsl[fq1� h1� xywnsl[fq1� h1� nsy[fq

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� \WNYJ� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

|wnyjXyr� B
� � \WNYJ1� ,4,1� |wnyjRnstw1� (

� @�

|wnyjRnstw� B
� � iniQfgjq1� h1� |wnyjXujhQnxy

� @�

|wnyjXujhQnxy� B
� � `|wnyjXujhQnxy1� hb1� |wnyjXujh

� @�

|wnyjXujh� B
� � xywnslHtsxy
�� xywnslKzsh
�� w|[fw1� `w|Ktwrfyb

� @�

IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�
-/� ]YJWS� /.
-/2222222222222222222222222222222222222222222222222222222222222/.�

}yjwsXyr� B
� � ]YJWS1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/� ]YWFHY� /.
IKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/.�

}ywfhyXyr� B
� � ]YWFHY1� ,4,1� kQfgjq1� h1� kfQfgjq1� (

� @�

-/2222222222222222222222222222222222222222222222222222222222222/.�
-/2222222222222222222222222222222222222222222222222222222222222/.�
IKNNN� Jsi� tk� uwtizhyntsx� ktw� ymj� Nsuzy� Xjhynts� 2222222222222222/.�
-/2222222222222222222222222222222222222222222222222222222222222/.�
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Annex D
(informative)

Characterization file extensions

D.1 Machine dependent parameters

This section lists machine dependent parameters. Because of the large variety of DMEs, the following format
provides for a basic listing of classifications, capacities, measuring volumes, and other parameters. The supplier
of the DME is urged to provide a full and complete description of any machine dependent parameters not
otherwise noted elsewhere. These additional characteristics or attributes, are to be consistent with ANSI/ASME
B89 standard terminology where appropriate, and the major words listed below. The descriptions following the
major words listed below, are of an open format, that is, concise, and direct descriptions.

CHFIL2 signifies the beginning of the machine dependent parameters section of the characterization file.

DMEACC Indicates the accuracy capabilities of the DME.

Format: DMEACC/volumetric accuracy, (consistent with B-89 standards where appropriate).

DMEAXS Indicates the number and types of axes, and their range of motion.

Format: DMEAXS/XAXIS,number,range

/YAXIS,number,range

/ZAXIS,number,range

Note: the CRGDEF statement identifies the measuring volume and ram axis for an individual sensor
carrying carriage. 'Number' is the quantity of carriages in each axis and 'Range' is the total measuring
range of the carriages in that axis.

DMECAL Indicates the type of supported sensor calibration.

Format: DMECAL/feature,(sphere,cube,etc.),routine,

algorithm,automatic,etc.

DMELMT Indicates the DME's processing limitations not otherwise noted.

Format: DMELMT/program size, other stack sizes, buffer limits, maximum number of points for
evaluating roundness, CIRLTY, or cylindricity, CYLCTY, or runout tolerances, etc.

DMEREP indicates the repeatability of the DME.

Format: DMEREP/repeatability, (consistent with B-89 standards where appropriate).

DMEROT Indicates the rotary table's part holding limitations.

Format: DMEROT/diameter,length,height,weight

DMESTR Indicates the DME's capability to store data.

Format: DMESTR/maximum number of features that can be measured and stored for evaluation with
tolerances at the end of a program, (Provides for production efficiencies).

DMESWL Indicates the DME software language, and version.

Format: DMESWL/language,version

DMETYP Indicates the DME type or machine classification.

Format: DMETYP/CMM,INFRED,LASER,VIDEO,number of sensor carrying carriages,etc.

DMEVOL Indicates the acceptable part measuring volume of the DME.
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Format: DMEVOL/length,width,height

Note: the CRGDEF statement identifies the measuring volume and ram axis for an individual sensor
carrying carriage.

DMEWGT Indicates the part weight capacity for the DME.

Format: DMEWGT/weight capacity and units.

MEAS Indicates the modes available for each supported MEAS option and the maximum number of points
(n) that can be used.

Format: MEAS/FEATUR

feature,[mode(s)],n

.

.

.

ENDAT

Example: MEAS/FEATUR

ARC,[AUTO,PROG,MAN],100

CIRCLE,[PROG,MAN],1000

ENDAT

RAPID Indicates the minimum percentage of the DME's maximum speed.

Format: RAPID/PERCENTAGE

Percentage is represented in a decimal format.

ENDCH2 signifies the end of the machine dependent parameters section of the characterization file.

D.2 User defined options

This final section of the characterization file is provided to list additional characteristics of the DME's capabilities.
Some examples may include several of the high level language extensions or the user defined options described
in the standard. Users are urged to format these user defined characteristics in a manner similar to the format of
the characterization file.

CHFIL3 signifies the beginning of the user defined options section of the characterization file.

(Supported user defined options.)

ENDCH3 signifies the end of the user defined options section of the characterization file.
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Annex E
(informative)

Scanning reference

E.1 Introduction

Because of the major changes in DMIS to maximize the functionallity of scanning systems the previous examples
of scanning measurement are no longer valid. The DMIS National Standards Committee is in the process of
developing examples of scanning measurement with the new DMIS statements, but these are not complete at this
time.

The DMIS National Standards Committee would welcome any examples that can be provided. Examples must be
provided in either a plain text file or Microsoft Word (version 6.0/95 or later) format, any figures must be provided as
Microsoft Word (version 6.0/95 or later) pictures. Examples should include descriptive text, valid DMIS code
(where applicable) and descriptive figures wherever it will clarify the example.
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Annex F
(informative)

Tolerance application

F.1 Application of TOL/ANGLB and TOL/ANGLWRT

Valid feature combinations to be used wi th TOL/ANGLB and TOL/ANGLWRT are shown in Table F.1 — Feature
combinations for angle tolerances.

When another combination is desired, the features must be constructed.

The following example demonstrates a method to evaluate the angle between two tori axes by construction of the
axes.

EXAMPLE

))� J}jhzyfgqj� htij
npefPbvupMqsphMnbo
gI� �� RJ^gfbuPupsvtMpvufsMdbsuM� M� M� MjM� M� MSQMV
nfbtPupsvtMgI� �� RJMY
JSIRJX�
K-ytw7.BKJFY4YTWZX1TZYJW1HFWY1}61~61�61N61o61p61851<�
nfbtPupsvtMgI� �� SJMY
JSIRJX�
))� Ijknsj� fsi� htsxywzhy� ymj� qnsjx
gI�� RJ^gfbuPmjofMvocoeMdbsuM� M� M� MjM� M� M� MjM�
dpotuPmjofMgI�� RJMnjemjMgbI� �� RJMgbI� �� RJ
K-qn7.BKJFY4QNSJ1ZSGSI1HFWY1}61~61�61N61o61p61o61N61p6�
dpotuPmjofMgI�� SJMnjemjMgbI� �� SJMgbI� �� SJ
uI� �QJ^upmPbohmcM� �� � � �� M23: 13: �
pvuqvuPgbI�� RJMgbI�� SJMubI� �QJ
))� rtwj� j}jhzyfgqj� htij

F.2 Application of TOL/DISTB and TOL/DISTWRT

Valid feature combinations to be used with TOL/DISTB and TOL/DISTWRT are shown in Table F.2 — Feature
combinations for distance tolerances.

When another combination is desired, the features must be constructed.

The following example demonstrates a method to evaluate the distance between two tori axes by construction of
the axes.

EXAMPLE

))� J}jhzyfgqj� htij
npefPbvupMqsphMnbo
gI� �� RJ^gfbuPupsvtMpvufsMdbsuM� M� M� MjM� M� MSQMV
nfbtPupsvtMgI� �� RJMY
JSIRJX�
K-ytw7.BKJFY4YTWZX1TZYJW1HFWY1}61~61�61N61o61p61851<�
nfbtPupsvtMgI� �� SJMY
JSIRJX�
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))� Ijknsj� fsi� htsxywzhy� ymj� qnsjx
gI�� RJ^gfbuPmjofMvocoeMdbsuM� M� M� MjM� M� M� MjM�
dpotuPmjofMgI�� RJMnjemjMgbI� �� RJMgbI� �� RJ
K-qn7.BKJFY4QNSJ1ZSGSI1HFWY1}61~61�61N61o61p61o61N61p6�
dpotuPmjofMgI�� SJMnjemjMgbI� �� SJMgbI� �� SJ
uI� � QJ^upmPejtucMopnjomM� � � � � � M23: 13: �
pvuqvuPgbI�� RJMgbI�� SJMubI� � QJ
))� rtwj� j}jhzyfgqj� htij

F.3 Tolerance application

Valid combinations of feature / tolerance application are shown in Table F.3 — Tolerance application.

As more examples of feature / tolerance application become available they will be included here.
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Annex G
(informative)

Deleted statements

G.1 Introduction

This annex presents a listing of DMIS statements that have been removed from the standard. Prior to this version
when the committee voted to remove a statement from the DMIS standard it was listed in Forward as a significant
change with text stating that it would be removed in the next major release of the standard. This creates ambiguity
when new statements conflict with statements that will be removed, but are still in the standard until the next major
release.

G.1.1 Listing order

Statements will be listed in the order that they are removed.

G.2 DNSC Oak Ridge, Tenn. U.S.A. August 1998

Statements removed at the DNSC meeting in Oak Ridge, Tenn. U.S.A. August 1998.

G.2.1 RADIUS

For the statements TOL/CORTOL and TOL/POS the minor word RADIUS has been replaced with RADIAL. The
minor word RADIUS was a typographical error. The RADIUS and RADIAL minor words have the same definition in
this case.

G.3 DNSC Auburn Hills, Mich. U.S.A. March 1999

Statements removed at the DNSC meeting in Auburn Hills, Mich. U.S.A. March 1999.

G.3.1 EXTFIL

The SYS minor word has been removed for the next major release of this standard.

G.4 DNSC Markham, Ont. Canada July 1999

Statements removed at the DNSC meeting in Markham, Ontario Canada July 1999.

G.4.1 SNSDEF ( input format 6 ) Defining an XRAY sensor

As part of the sensor discussion it was decided that the XRAY sensor type would be r emoved in the next version
after version 04.0.

G.5 DNSC Orlando, Florida February 2003

Statements removed at the DNSC meeting in Orlando, Florida U.S.A. February 2003.
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G.5.1 SCAN

The SCAN statement, formerly 6.151 is no longer needed in the DMIS language. A more defined method of
scanning has been accepted that uses a path directed scan. The new scanning method utilizes the PATH
statement to define a scanning path and the PAMEAS statement to perform the scan.

G.5.2 SCNPLN

The SCNPLN statement, formerly 6.153 is no longer needed in the DMIS language. With a path directed scan the
scanning plane is incorporated into the definition of the path.

G.6 DNSC Brighton, Mich. U.S.A. October 2003

Statements removed at the DNSC meeting in Brighton, Michigan U.S.A. October 2003.

G.6.1 PATERN

As part of adding the new statement FEAT/COMPOUND and CONST(Input Format 14) the minor word PATERN
was removed from the MEAS and CONST(Input Format 1) statements.

G.7 DNSC Arlington, Texas U.S.A. April 2004

Statements removed at the DNSC meeting in Arlington, Texas U.S.A. April 2004.

G.7.1 CALL

The SPAWN minor word has been removed from the CALL statement for the next major release of this standard.

G.8 DSC Troy, Michigan U.S.A. April 2009

Statements removed at the DSC meeting in Troy, Michigan U.S.A. April 2009.

G.8.1 GECOMP

The GECOMP statement no longer has value and has been removed from the standard.
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