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Foreword

This Part of BS 5192 has been prepared under the direction of the Quality,
anagement and Statistics Standards Policy Committee.

The prime objective of production cmltrﬁl is to help a company become more
eomnatitive and nrofitable. An effective production control function endeavours

achlevmg hlgh plant utilization and maintaining low investment in stocks and
work-i n—progress. An optimum balance between these often conflicting

objectives will only be achieved by a prﬁf‘uctmn control system designed to meet
the specific needs of the company and run by well t trained and dedicated staff.

ansidanan thaca

5 5192 is published in six Parts and gives comprehensive guidance i in those

areas that are considered essential for effective production control. The Parts are

Part 1 Introduction:

Scope of the guide, purpose pi‘
nthar funnhnnc tach _nlngl_‘_al_ Changes. " _OO._il'lg he SVStem to fit the

. . . -
uction control, relationship to

business

Part 2 Production programming.
Relationship to corporate and busmess programines, plannmg
techniques, master pr()uut.uou scheduling, capacity pmuuuus

Part 3 Ordemr.g methods:
The various types of ordering and stock control systems, comparing
the advantages of each for particular applications

Part 4 D'éspatching ( shop ﬂoor control):
The methods of shop-fioor production control and documentation
involved and the increasing influence of computers

Part 5 The relationship between production control and other management
Sunctions:
The production control mformatlon flows in the organization, their
generation, presentation, use and maintenance

Part 6 Computer aided Wd""""“’“ control:
The application of computer software to the production control
function

anoughout this standard the use of the pronouns he, him and his is intended to

e _agandar_ananifin

UC TUI-ETIUCTL " SpTLiLiv.

Compliance with a British Standard does not of itseif confer immunity from
) PR Iy Iy EPFPRE PN

legal obligations.
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Introduction

The planning and information flows in the various
stages of a production control system (see figure 1)

can be facilitated by the use of computers. This

Part of BS 5192 describes the benefits of the use of
computers in the production control process. The
capabilities of computers to store, maintain,
mampulate and share large volumes of data and

communicate information ve Iy quu,l(ly is 10ea.uy
suited to the pres ods of nrodnetion

............ esent day needs of production
control. ’Ibda_y s manufacturer can be faced with
international competition, quickly changing
markets, the customer’s expectation of significant
reductions in design-to-delivery lead times and
severe profit margin erosion. Much of this pressure
is brought about by the intelligent use of computers
by the competition especially in the field of
production control. The effective management of

YIS T

this area of the business is vital and can iead to

£ 1
significant cost reductions in the areas of work i

progress and component stores; it can also lead to
an overall reduction in dehvery lead time.

To remain viable and to meet and beat the
competition, manufacturers should seriously

evaluate the use of computer aids in production

1 41 4~ hn
control. This evaluation has to be p

terms of the objectives and the likely
benefits. The effort required is large and annot be
taken lightly, but the rewards in terms of
improvements in performance and management
eontrol can be enormou

NOTE. The development of

control is described in annex
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1 Scope

This Part of BS 5192 gives guidance on the use of
computers in production control. It does not
describe the use of computers in other areas of the

| PO PR .

business such as computer aided ae51gn,

engineering management, finance, purchasing,

payroll, maintenance and sales order processing.
However, the techniques and requirements
identified and recommended in this Part of

ngQ E100 £

BS 5182 for the establishment of a formal
specification of requirement, selection and
Justification of a computerized production control
system (either bespoke or a commercial package),
installation and implementation of the system,
together with the guidance on ongoing operational
requirements and future trends, may be applicable

not only to production control systems but equally
to the professional evaluation, selection,
implementation and operation of any business
system in the manufacturing company.

2 References

2.1 Normative references
hv rafor, nce

This Part of BS 5192 incorporates, by reference,
provisions from specific editions of other
publications. These normative references are cited
at the appropriate points in the text and the

Tios 3 2

publications are listed on the inside back cover.
Subsequent amendments fn Or revisions

oan of
AILALS b R b b g LA AV AVIA LT \l‘, ﬂllJ
these publications ay ply to tlus Part of BS 5192
only when incorporated in it by updating or

revision.

£
any of

2.2 Informative references

This Part of BS 5192 refers to other publications
that provide information or guidance. Editions of
these publications current at the time of issue of

this standard are listed on the inside back cover,
o the latest

but reference should be made to st
editions.

ot

3 Definitions

For the purposes of this Part of BS 5192, the
definitions given in BS 3138 : 1992, BS 5191 : 1975
and BS 5192 : Part 1 : 1993 apply.

4 Specification of requirements

4.1 Business requirements

In today’s business environment of international
competition, world class quality for products and
drastically reducing manufacturing lead times, the

need for good production control systems has to be

clearly understood in terms of the business

requirements. These should be defined clearly in
three strategy statements.

a) Marketing strategy of the company: it should
be stated what segments of the market the
company is in, what segments it is not in and
whara tha ramnany nlang ¢~ ha <y

VAITIT uiv LULiparly pldiis 1o ot ul vJ to 1U years.

b) Business strategy: the business and financial

targets that the company has set for itself over
the next 5 years should be stated. Examples are
return on investment targets, inventory turns,
production iead times, qua]ity targets, cost
roadiiatian targnta mw~Fiénlilisc Lomaend ning

1cuuluiUil talgeis, leleaUluLy La1 geLs, traini lg
targets, market share by country.

¢) Information technology strategy: the types of
systems that will be required to meet the
demands of the business and marketing strategies

in the face of competition should be identified.
After the business, marketing and mformatlon
technology strategy statements are kno
greed within a company, the iuf‘,mativ
that is now required to support the pro ductmn
control part of the business can be defined.

BD
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problem for productlon control is to defm ow to
achieve them. It is necessary to identify the main
probiems that have to be overcome in the
nradnatinn anntral Fiinatianm 4 arinnned dhaoa
PLUUULUVLIL CULILIUL LULIVUIULL W SDUpPpuUILL uiede
strategies and at the same time fit into the overall
framework of present and future system
communication requirements implied by the
strategies. The problem definition phase should
Angnmha +ha mwwadizsadiae vwenbalaes o 3en domann
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1) warranty controi;
m) key equipment maintenance;

n) muiti-site manufacturing;

0) ceniralized or decentralized purchasing;
p) centralized or decentralized production

nlarmning and aamdnal.

P uu1|5 ailu LUllblUl,

Q) cost of space;

r) cost of people skills;
~ §) space contraints.
g o) P TRLE R T . 4 ] o 'Ry =
The objective here is to define the production
control problems that are specific to this business
and then prioritize their importance.
4.3 Functional requirements specification (FRS)
After the objectives have been established and the
soemflc problems d fmed a functional

up. This step is absolutely crucial and cannot be
ignored. It estabiishes the basis for the system
design and provides the reference point for
comparing all proposed solutions (whether in-house
or third party).

Without this vital reference point the evaluation of
all possible solutions is haphazard a_nd

comparing one solutiuu against another rather than
always comparing a proposed solution against an

agreed standard (the FRS). In the case of
purchasing computer software, shopping around for
a solution is useless without the agreed

specification against which to compare it. The FRS
nas to be agreed formally by the meuor business

smeddlatos L1

ithin the company such as finance,
ng. sales/marketing. engineoring and

uring, sales/marketing, engineering and

manuiacin
data processing. Otherwise the resulting solution
will not be used seriously by the end users.

The FRS should describe in detail the flow of
information required the volumes anticipated and

4 P S,

the business issues to be serviced. For exampie the
following sizing requirements may be specified:
a) number of parts;
b) number of product structures;
¢) number of operations;
n »man P b mveen nddeen adaee adaaan o oo ]
d) the need for alternative structures and
routeings;
e) contract control requirements;
f) traceability requirements;
g) batch sizes;
h) quality control targets;
i) shop-floor data collection requirements;
j) finite scheduling requirements;
k) capacity modelling;
mactar anhadaalice ot e A1 o
1} master scheduling modelling;
[ UEPROU DR DI P
) IC-UIUCL IEVELS,
am N e mdhmanf ] e ot 4 Wt . fAATITIL
1) material requirements planning (MRP)
canabilities
capabilities;
o) links to cell controllers;
p) links to other business systems such as
- accounting/finance/ledgers
- purchasing
- finished goods
P e 1 Vs 1
= 1TLC1V1L ls
PRI . IRpry s PR P
= Engineering/ aesigi
enlac el osans
= daAaltd UIuUcl
cmlac Locan o a
= dDAIEd 1orecass
L4 o) PG N RN LS R At 1 . .
T'ne objective of the functional requiremenis
specification is to think through and address in

detail the type and flow of mformatlon required to
support the business objectives and to solve the
business problems. The actual systems required to

RPN T

implement the bpeun(,duon range from face to face
verbal communication in a small nartnershin to

VEAUEL LULRINRRILCAUUL 1 @ Siltaa paiuviiCIsiig o

large scale integration in very large companies.
However, without the agreed specification a
detailed computer software solution (if required)

cannot be ueugneu
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4.4 Feasibility study

Once an agreed functional requirements
specification has been obtained, the feasibility of

ns should be examined so

the alternative soluti

VAT Rav e solutio

that a recommendation can be made. At this stage
the feasibility of manual systems, bespoke
software, commercial software, or the combined

use of two or all three of these is evaluated.

Manuai sy 1L

It
are low and the timelin is not critica

However, manual systems Stlll require documented
procedures and controls.

If part of the solution deemed appropriate to
address the functional requirements definition of

proaucuon control is computer based, there are

tWo optiuns develop 2 bespoke prndnrvrlgp_ control

system in-house or using a third party; or find a
commercially available product that has a
reasonable fit to the requirements. The best fit will
always be from a system specifically designed and

e e A f.
programmed for the defined requirements.

However, this is a costly and time consuming task

even with the use of the most modern development
tools. The costs are in two areas:
- development of a system requirement
specification that is a detailed computer specific
specification;

I
o
a
<
@,
g
ke
5
a
g
=

There is an associated cost and talent requirement
for each of these plus the ongoing maintenance and
error correction support costs of the finished
product.

Bespoke systems provide th

T

usualiy not undertaken bec:

overhead costs in develep-ng pd mﬂinfaining a
promise i

one-off system. The usual com s to find a
commercial product which is a close fit (80 % is
satisfactory) and either to modify the last 20 % in

agreement with the vendor or to modif y the

\'uulyany precer‘nrnc to flf fho cfnnrlard Thﬂ

benefits of commercially available systems are:
- ongoing maintenance and development,

aiice AL 4ha Lo en

- error correction support;

- consultancy and training availability.
It is the func n of the feasibility study to evaluate
these options a and to choose the most cost effective
direction.

4.5 Mark appr aisal

s . SR . ~ Frnccihilider atradvr 3
If the recommendation of the feasibility study is to
utilize 2 commercial software product; a market

ommer d a
appraisal may be necessary to fmd the best
solution. This is where the FRS is particularly
valuable and forms the basis for the capability
evaluation. This view, balanced with system costs,
s, software availability,

=, SOLwalc avalldlaill

return on investment view
adherence to system standards, financial health of
the vendor and total system cost of ownership
including hardware and supporting system

software, will enable the company to make

Loy |
product/vendor selection.

4.6 Computer soitware definition

An unportant aspect of the computer based
— o A linlr intn

+
to coexist with and link into

other existing and proposed systems. Therefore,
the standards Whlch e company wishes to utilize
in support of their objectives should be defined
first. Areas to be considered are as follows:

a) communication standards;

b) the database structure to be used;

c¢) the programming language to be used;
d) the operating system standard;

e) security and access control.

4.7 Computer hardware definition
A further definition of the system standards the
company requires may be appropriate for the
hardware.
Considerations are:
a) the need for colour graphics;
b) remote communication;
¢) speed of transaction response;
d) maintenance and training costs;
e) use of standard packages on the hardware;
f) programming language availability;
g) vendor’s financial health.

5 Option selection of standard packages

5.1 General
For each new system introduction it is essential to

study the spec1f{eattler{ of requirements outlined in
clause 4. After the functional requirements

specmcatlon (see 4.3) has been compieted a key

. Thhath +h
: whether the functionality

tained by using a standard

ac ill be necessary to develop
bespoke system

<



BS 5192 : Part 6 : 1993

D ——————————

The development of a bespoke system or indeed a
m: j-r faﬂormc of a sfandard system is a costly and

that companies should re-examine the requirement
for the functions not provided by a standard

pa»msc and check whether there is an alternative
standard function that wounld fulfil the same need

PEAIRGIAL SRR RAVIL VAGS WS ARkaiil LA SaRli e,

They should also question whether that function is
essential or just attractive and whether the extra
cost and time of implementing it would be

12

rawn between the
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corporation of a new fl.nctm.. and changes

input and output screens and forms. The latter
case, in general, will be relatively easy to amend to
meet users’ preferences.

In 5.2 to 5.4 some of the main categories of
appiication package which might be considered for

use within a manufacturing company are outlined.
For each category there is a brief description of:

a) the major functions that would be expected in
a standard package;

b) the areas and industries where the category of
package is generally applied;

¢) possible problems and an indication of how an
improved solution can be achieved.

An application package will usually consist of a

umber of modules. Annex B lists the ma]or

hackage modules and the functions typically found

in them. Additional modules are also available to
handle specific manufacturing requirements and
those of other parts of the company. To be

T R | RS TR,

effective all these should be mnegratea SO mat

users have the minimum of inconvenience in

switching between modules and duplicated data
entry is avoided.

5.2 Stock control application packages

- those that are made up of modules (e.g. pa:

data, purchasing, mventory control) that
interlink and to which further modules can be
added as required (e.g. financial, planning);

- those that are not modular but carry out

iy

similar functions; such applicat i ns often have
more sophisticated statistical control and
reporting features

5.2.2 Major functions

Stock control application packages enable users to

control the stocking and replenishment of
materials. Users maintain a database of stock item
information and the quantity of stock on-hand. The

sage of stock is recorded and forecasting
aneg av be used to pvnrl-n«- future usag

[}

m
VWAL LY UTS 1qy T usT

and hence when or how much to re-order to
prevent stockout. The re-order decision may be
based on the following:

a) fixed order quantity (see 6.3 of BS 5192 :

Part 3 : 1993);

-
E
¢
=
4
<
<

-~

j=o]

o
T~
]

purchase order module
5.2.3 A“iic*‘ion areas
Lg 1 e _

age may be suitable for compames

Ao
ts thw buy and resell goods, or use

material with no or minimal processing. Examples
might be those engaged in maintenance, spares or
retail activities.

5.2.4 Possible problems
The following aspects of stock control application
packages may cause problems.
a) Production control. The basic stock control
functions are not supplemented by any planning

g5
2. &7
D
3
D
3
3

PPN S P S U 4 | NUNSON SR ATy Qo
function lCLClUlC, any associated
manufacturing nr-hmtv is not planned or

controlled. These functlons are left to manual
procedures or stand-alone systems.

b) Priority control. The due-date of the orders is
assigned at the re-order point (ROP)-or the
review point, but the standard funciions do not
revise the due-date with changing events. The

revise the due-date with changing events
tendency is therefore to expedite the urgent
requirements but not de-expedite the
non-urgent This rapidly destroys any priority for

R

internal or external supply orders.

¥y

¢) Dependeni demand. Where any conversion,

ia parriad A ravxr
ny

o
prnr»ncc or treatment CalTied out &n a raw

A TauLLITIL

material to turn it into a product, then the
demand for that raw material is dependent on
the requirement for the product. It is therefore
unnecessary to forecast the raw material

i +h 1> ~F
demand. Companies that do so run the nsx

vL
change in product requirement pattern causing
shortage or excess of the raw material.

d) Item parameters. Each item is replenished
according to certain key parameters, e.g. lead
time, order quantity, safety stock, forecast mean,

Ma
trend and seaserahby mauwa.mmg all these

parameters is a major task that is often
overlooked, with the result that external
information is not incorporated. System
caiculated parameters also need to be examined
fronnantly ta ananira tha aggiimntinng wxridliia

LITYHYUTIILULY LW TIIDUIT UIT adSULHPUULED WL LIIC
calculations are correct,.
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e) Forecasting. Predicting future usage on the
basis of past history will never be perfect. It
should be supplemented by extrinsic knowledge
i.e. industry trends, marketing plans, etc.
However, sophlstlcated systems can vary the
calculation according to the pattern of demand,
e.g. steady, lumpy, rising or falling trend. This
may be done automatically or by user decision.

Users should ensure that demand pattern

changes are identified as early as possnble and
appropriate action is taken.

5.3 Manufacturing resource planning (MRP II)
application packages

5.3.1 General
Application packages for manufacturing resource

planmng (MRP II) are, almost without exception,

made up of a number of modules that are selected

to suit the specific environment in which they are

o be used. The m Aquvl modules are listed in

--ne B. However, total systems can often also link
modules such as financial ledgers, computer

ed esign (CAD), computer aided manufactunng
), payroll, distribution, automated guided

{ADTUY At
(AUY ) Cu“u.i"ﬁl,

and

‘D [

Q.

o~
Pl

4
contract costing, sales order

or data collections that are

D
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2.2 Maio z
i

J
ratinn ponlmaes or MRP II enable users to

yynw ARNSA avaAwa SaiiRaL A

plan and control the materials, people and
machines in a company at three or four levels.
Users maintain databases of information on the
parts, the mus of material, the routeings, the work
d the vendors. There are facilities to plan

a2TAT 1a4ll

D>

santrag an
CCLUTS ania

the major resources of the company and to master
schedule the existing or forecast orders well into
the future. When these orders and resources are in
balance the material requirements plan is

at
gerermed, giving recommendations on orders that

hould be placed, amended or cancelled at all
planmng levels of the bill of material (BOM).
Manufacturing orders are then routed through the

factory to generate work-to-lists and capacity

TanAs Dy
loading. Purchase orders may be placed and

tracked. Materials and manufacturing order
movements are recorded and the plan at each level
is kept valid by feedback of information and

management action.

5.3.3 Application areas

MRP II packages have been used successfully in a
very broad range of manufacturing businesses,

ranging from pure process type, through high
volume repetitive to job shop and design-to- order

busmesses. The standard core system ‘modules are
listed in annex B. They may be supplemented to
suit partlcular environments. Each module should

it + .
it to be used

. | PUp. _ A Ardiame tha

nave alternatuive
offoctivelv }_ i

TiaTlwavay

manufacturing style.

=y
3
5
5, S
=
©
~]
=
3

5.3.4 Possible problems
Despite its Widespread acceptance as the standard

el d Vet p o anaadnal AF

appr‘o.:l.(.n {0 planning ana Conuro: o1
manufacturing, alarmingly few of the

AllGa LRAGR L Vi 2l gy LaAGA 23222355

unplementatlons realize thelr full potential to help
the company achieve its strategic objectives and
some do not even repay their investment. It is
therefore important to examine carefully the
problem areas and reason for failure to ensure that
mistakes are not repeated and that an
implementation produces maximum benefits. Some
common difficulties are as follows:

a) Capaczty control. Because the standard back

tder? et rakie to Tien

schedule to infinite capacity’ assumption is used

by MRP II systems, users may be tempted to

overload the factory. This should be avoided by
proper use of the master production schedule
(MPS)/rough—cut capacity planning (RCCP)

o o

modules which plan resources in the longer ©

A
and ‘an'lndate forecasf rnp"f aprl nw-lnr 1nfa|(p

Short term contention may still occur, but can be
reduced by use of capacity requirements
planning (CRP) to smooth the load or to re-route
problem orders.

b) Data accurcwy The m

¢
ice is that

most common cause of
the data in the system
are insufficiently accurate to persuade users to
believe in what they see presented on the visual
display unit (V. U). n audit of stock balances,

routeings and live orders shouid be carried out

[ Patos RO 2 Y

PpOOr periormar

before the system is introduced and corrective
action programmes put in hand. The main system

Qv vl palUBa 8l

should not be runvuntll the following minimum
standards are attained:

- inventory accuracy > 95 %;
- BOM accuracy > 98 %
- routeing accuracy > 98 %.

¢) Overdue orders. Any order not completed on
time is deemed to be overdue. Such orders fall

atder =1

into backiog on the resource and capacity plans.

A 1+
As a result the priority of orders becomes

confused, particularly when some overdues are

no longer live (if, for example, the vendor
considers 90 % is completed or the shop-floor
have scrapped the last 5 %). Overdue orders

~rald W T 3 1
would be checked regularly, and if live, re-dated
are

real future date that is achievable.

=

ot U

<

=
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d) Ewrvdz.tzmn Some expediting will always be
needed in the real world to maintain delivery
schedules. However, many companies expedite
for the Wrong reasons (e.g. the operator to select
A Iraan hic

the easy Ulut:lb, the foreman to nccoy
busy, the manager to achieve high shop

efflclenc_y, dlrectors to meet non-business

objectives). The only valid expediting is that

necessary to ma.intain the work-to-list priorities;
P | drener ctler Aignnrivracsad

all others should be SUoLigLy GisCourageda.

ic man
Als men
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e) Comple

engineers to input an as- des1gned BOM rather
than the as-produced. Likewise planmng
euguleem may over-complicate the routei 1ngs. A
elements of added complexity require extra
feedback and maintenance activity. Often this is
not worthwhile and is not done satisfactorily,
thus brmgmg the system into dlsrepute Users

should aim for Ene blmplest SOluElOn [nat meets
eir needs.

f\ mnr-fo'nnn o, YOQUENnCY
L wir WUUU'UJ r O“ y-
rev1ew1n2 the MPS, running MRP and revising
the work- to-lists, should be done at a frequency
to suit the busmess ’Iyplcally this means MPS

review monthiy, MRP nightly and work-to-Iist

ine lllaJUl fuu\,tluuo, c. 5

hourly or in real time. Fast moving environments
may need MPS and MRP more frequently. Users
and systems operators should be educated to

understand and plan how to meet the necessary
frequency.

5.4 Finite capacity scheduling application
packages

5.4.1 General

Applications for finite capacity planning are usually
provided as complete packages running on a
personal computer or workstation that interiinks to

ot £1 Aat
manufacturing centrel and shop-floor data

collection systems. Use of a personal computer
provides the highly interactive, graphical
environment which the scheduling/planning
function requires.

5.4.2 Major functions

These applications enable users to control, on a
minute-by-minute basis, the allocation of jobs and
operators to machines, thereby permitting a plan of
shart term workshonp activity to be created, Users

maintain a database of individual resources,
resource groupings and characteristics, shift

patterns and non-worked days. The package
amemmdesmnamn A amleadal Al 2 mnav Lo _1 1_ P TR
Proauces a sCnedauue unac may oe pass dCK LO
the production control system and/or iss ..vr* in the

form of work-to-lists, to machine operators on shor
supervision. The main functions of the scheduler
are:

a) an I ctromc planmng board using a computer

c) taba
data, etc.;

d) an ability to schedule operations automatically
to pre-defined criteria;

e) an ability to manipulate the plan manually.

5.4.3 Appiicaiion areas

This type of package is suitable for compames ina
wide range of manufacturing environme

including jobbing, process industry, batch
production. However, different suppliers’ packages
are focused on different industries and this will be
refiected in the facilities offered.

5.4.4 Possible problems

The following aspects of MRP II application
packages may cause problems.

a) Flexibility. The scheduling ackage should be

OO -~ L . e ot PR}

capabile of dealing with the special constraints of
the comnanv’s method of oneration

the company’s method of operation

b) Accuracy. The scheduling package should be

capable of reflecting the true position of
shop-floor operations. The scheduler needs
accurate, up-to-date information to make valid
decisions on job allocation. These data are best
n}\folnc\r] fro n cha

n_fln,
irom a snop-1160r

machine monitoring system.
¢) Horizons. The horizon for a finite scheduling

package shouic_l_ be rela:cl_vefy short, say one week.
Extended horizons make it very difficult to
synchronize material supplies. The schedule will

algn tand +4A hanAnaa 11:vgdals
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6 Bespoke systems

6.1 General

Companies often find that the standard packages
available do not fully meet the full range of
functions they believe they require. If this i
they should decide whether to compromise
needs, tailor the package or build thelr own
bespoke system. The decision has major
implications in terms of cost, time and usability and
lrnnm afébamn anwaf..l

DhUu}.d bhclUfUlU oe Ldl\t:ll allel caiciul
consideration of all the facts and

v
outside skills to supplement in-company knowledge
where necessary.

The standard package option is always the fastest
and cheapest and will generally pr0v1de many of

________ U T

functions. As a rule of thumb it is
recommended that if a significant proportion of the
functlons are present then tailoring is the best
solution. However, if several essential functions are
absent, then bespoke system development is

I L |
nuicaleu.
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6.2 Full system development

a considerabie uegree of user iny 'u v'em
ho avnangive It will consist nf Qed_

UT CApTIiSavT, AL vail LURSASy Vi a l'

development covering the followmg typical stages.

a) Computer systems design, converting the
functional requirements specification into
database and system specifications covering
reports, screens, file updates and data

1 on
1 specification, based on the

omputer system design, making a decision on
the techmcal environment in which the programs
will run (database, development language,
on-line teleprocessing, networking etc.).
c) Program and system test, converting the

A id nm cwrodne Aagion Inda onmnutar nr,

computer system design into a computer program
based on decisions made in the technical

specification and testing individual modules.

d) User acceptance test, testing the whole system
with real data.

e) Installation, loading the programs and live
data, initializing the system training users,

LY T

running paraiiel and going live.
f) Evaluation, comparing result

s W
required and tuning both the tec

functional performance.
g) Maintenance, changing functionality to meet
new needs.

A major requirement for the successful outcome
from the development is strong, final result
orientated, project management to control budgets,

+ivnacnalag an avnantatin

IiescCaies ana user CAyCl,l,abAuu

6.3 Tailoring standard packages

=
b

Most companies will have their own needs for the
form of the data presented on a VDU or report and
in the way they want it laid out. For instance:

- company specific headings, titles and field

names may be required;

- some companies may wish to have a field such
as cost displayed, others may not;

- dates may be required in one of many formats;

- the result of calculations on database
information may be displayed together with the
user fieid name.
nges ot tnese types may be accomplished by
4’ Aaran

a) Souice code amendment. This type of change
may be made by the user only if the source code

1s‘ available and thevuser is skilled in the
programming techniques and language used. This

is the subject of bespoke amendments and is not

usually termed tailoring. It should not be

attempted without careful system planning and

control (see 9.5).

i e LT )

b ) Fourth gererat ion mnyuuye (L. 4GLs are

becoming increasingly user friendly and can

provide a very high degree of screen and report
output in the format required by the user.
However the ease and flexibility of use are very
dependent both on the 4GL and on the database

R . :
structure of the main production control

software. A high level of user training may be
required to use the advanced tailoring available.
New applications developed with 4GLs are likely

to need full DespOKe system management

&Y Qs Iraoinand vy oanes b
c) Screen/report geverator. Many manufacturing

planning and control packages include a facility
for amendment of the screens and reports of the
standard system. The flexibility will depend on
the particular package and shouid be checked by

users for the presence of functions to achieve the

degree of tailoring they require. They may be
used by company staff trained by the software
vendor but changes should be documented and

monitored by the system department.

6.4 Advantages and disadvantages of bespoke
systems

The obvious advantage of a bespoke system is that
it shouid deliver exactly what the user needs to do

the ij The obviocus d Amoﬂvqnfoao is that it takes

time, people and money. A besnoke system can be
Justiﬁed if it does provide the correct solution.
Experience shows that there are many pitfalls and
that many bespoke systems fail to provide the
answer to real problems of the company and

overrun on time and cost. Examples of the hazards
include the following:

a) incorrect understanding of the real problems;
b) computerizing old procedures, not new needs;

¢) trying to automate human judgement
functions;

d) not subdividing activities sufficiently to enable
them to be controlled;

e) under-resourcing the project (in volume and
quality);

f) changing requirements after FRS;

b Jh [ R,
g) allowing timescaies and budgets to siip
without investigation and corrective action;
hy .
h) poor documentation;
AN 1 3
) incomplete testing;
Y 2rmadAaiind 3 i
JjJ) inaaeguate user education and training;
1Y Tanly ~AFf Asvalitndier A 3
K) lack of qualitative and quantitative evaluation;

am— £3 mndran o~ e .

providing the cntlcal factors of time, cost and
effectiveness are uppermost in the project
manager’s mind.

o
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7 System selection and justification

7.1 General

Assuming the feasibility study has recommended
the use of a computerized production control
system, the system required should now be found

1 o A
and the business case approved.

7.2 Software evaluation
will be used as the evaluation yardstlck

AAAAAAA NG -2 ~ ~2n P -_-
Because the FRS will be long a; lu

r'nmnlm( a r'hppl(hqt of all the features in priori

COINPICX, CAITOURAST VL &2 LT 1CARWAICS

should have cut-off lines drawn t}frough it between
the essential functions, the desirable functions,

FOUP. VS I S KL T Sy

and the attractive features. As a bI,dI'LlIlg pOlIlt this
one page list can be used to begin the elimination

LT PSeT Qal T WS Aiiiias Al

process. However, since functlonal requirements
are only one of three major selection criteria, the
checklist should be a composite of the
specifications from the FRS, hardware and

software requirements identified in 4.6 and 4.7

(including the communication issues) and the
cost/return-on-investment specifications.
Therefore, if MRP II is an essential requirement for
the functionality, but the total system cost has to

-
be under $250 000 and be on an open operating

system (and these are also essentials) the
requirements of the FRS are considerably limited
by the other two requirements. A consolidated
requirements list like this can be generated by the

A A A
company thrﬂugh its own resources or produced on

u
the company’s behalf by a third party professional
consultancy team.

After the initial elimination list has been produced
the products to be evaluated should be found. For
production control software the problem will be
one of choosing from a large list of options. Sources
of information on software availability can be
obtained directly from the major hardware
vendors, from the major software houses and from

trade shows.
Once a short list of software has been agreed it is

)

et

.I N,

1 against the
pecification, Final

avallai. 1 iiiva

further additional

dimman $n 1o Annl fea ~d

"!

iOW i€ 1o umpeu, each in det
riginal and full functional s

selection will then be based
criteria such as the following:

a) feature availability;

b) fit to specification;

¢) consultancy and training availability;

d) maintenance cost and availability;

e) software stability and availability;

f) ability to communicate with other systems;
g) ability to expand;

O

-

ongoing commitment from vendor for

olanmant -
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7.3 Hardware evaluation

“Further qualification of the system will relate to

the following:
a) hardware resilience;
b) modern architecture;
¢) number of concurrent terminals supported;

d) sufficient majn store for the number of parts

and structures being commonly used;

g) stage of its product life cycie.
7.4 Communication aspects

The functional specification will have indicated the
other application areas of the business with which
+ha neadiratinam nanénal .--...A-A.... | MY Y Py

UIT PIrouuluiUll LOLILIUL SYSLEIIN 11lad> 10 Comimunicace
and how the (‘nmmnm('afinn_ should take place, i.e

manual, b;tch interface or on-line. Batch and

on-line facilities for commumcatlon with other

hardware and software implies the need for local
v nbreranlro sedilimten s dhhn e d e S PR

area networks utilizing the most prominent of the
emerging standards. Communication between

different vendors' hardware using third party
software is often difficult and, therefore,
expensive If communication (especially on- line) is

or will be ullpUlLdllb to the ulbbdudLlULl, (.Ulllpd.ulne
hardware and software should be chaosen at the

1AlUCWAID Qlll SOITWAIT SI10UIA e CIOsel a1 Ve

beginning where possible, to avoid major expense.
7.5 Justificat

ion
on

In order to justify the cost of any system, the

present costs should be known, quantified and
documented. Projections on cost savings from that
point can then be made and verified when the time
comes. One of the biggest mistakes made in the

i ifi i 1N, i il +A aantify +h
cost justification process is to fail to quantify the

present costs. These costs should be identified in
measurable terms and the same measures applied
after implementation. Additionally, the benefits of

1313

the new system shouid be expresseu in measurabie

S a0 Y
terms which implies that before any

implementation takes place it should be known
what the benefits ought to be and how to measure
them.

p—
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8 Implementation

8.1 General

There are two phases in implementation. The first
is the installation phase comprising the installation
of hardware, software, communications and the

B acir dralnd s g bn Al 4lhn

accompubnmem of basic training to allow the new
svetam to he ceortified V‘DadV for use. 'th Se nnd

SyouTiit U T LTI LIt AT 400 1S 1 Ll

and far more difficult Dhase is the assimilation of
the new system into the daily use and routine so
that it becomes a valuable, effective and successful

Y S Y N | YRR —Tler
l.lly

business investment. rldlululg 10T ITiStauationi O
will not pw“nrla the full benefit identified in the

justification exercise. It should therefore be
planned as the first step or major task in the
overall implementation of the business system.

phase in context, shows its relationship to fl,.,..-

implementation activities and helps to preven h
loss of key people to the project at the finish o
installation.

However, the installation has to be successful and

? ei
existing svstem is belng rep l ed.
old systems are run in parallel during a speciﬁed
change over penod to gain expenence an

- asrataivy kAl s o~

confidence in the new sysiem beiore t
is removed. The drawback to this nmr-pdn re is

FSIR S o $ 410 4 4 Az LLQVY vaas VU vaiis R DU

the Droblem of trying to keep two systems
exactly aligned. If one is out of phase with the
other then there is always the problem of which

..1.3 [t

one is current and which one shouid be used.
This can ho twice the work for all neonle

LIS Calt UC vyvalT T WULN 2U1 Qai ppOUpats

involved, both end users and data processing
personnel.

b) Step-by-step. This technique is used when
portions of the business can be moved across to
the new syster one part at a time. An example

+ ha th
uus.ul. be the installation of a central sales order

processing system to replace a conglomeration of
five or six different systems used at various
factory locations. By moving the low volume
sites across first and gaining confidence and

avnarianna tha largaa vnhime citoe can convert

CA!}CLICLILC, i lalsc YVULUILILIT JIUUD Ll LVl yYy i v
later after greater knowledge and skill has been
acquired. Also, since each site is being moved
across sequentially by the same data processing
team, both the end users and instailation team

¢can pace themselves t iri
can pace themselves to allow for unanticipated

d learning curve.

c) Big bang. This technique is used when space
and cost are paramount. The old system is

S

removed and the new system installed and
commissioned over a weekend, holiday or shut
down pen'od It is usually a high risk plan
because failure of the new systein {6 perform to
the set standards directly impacts the business

v STV Sirailaaalas IR 22 JUISLE

since there is no fall-back capablhty available.
However, this may be the only alternative for
new factories or green field sites.

8.3 Project team

The project team should be managed by a
dedicated manager from the production control

function. His mission is to first establish the

atallats T rm
installation objectives in measurable terms, get

proper project planning in place, agree proper
resourcmg, get an installation budget establish the
training requirement and training schedule, get all

these points agreed by senior management, and

:.-.

then review progress and take appropriate action
where necessary.
To assist in this task the project manager will need

e
project team members from several areas of the

business as follows:

a) end users of the production control
department;

b) production control middle management;
¢) data processing staff and middle management;

d) liaison members from sales/marketing,
finance, manufacturing, distribution, and

nnmhnnmnn
CHigINCIrilig,

Ay 1T +hird i 1 raini
e) in-house or third party education and training

Project conirol

@
'

‘- a2 L H —

he objectives, timescales and

installation have to be agreed wrtb ser

management at the outset. This requires the
following items:
- an objectives sheet set out in measurable terms
which will be used as benchmarks in the final
audit;
- a budget for internal and external costs;
- a fully documented project pian showing aii

|
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et

ivad and thair Adanandanaing

Ly anticridiac o
tllc a 'tl lthB IEJULITU dallu uUITi UTpPTIiuTIIvITS,
the timeframe a

ui
1d resourcing (by name) for each
achievable end date.

p—
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Once these plans are agreed it is ¢

project manager to manage the installation on a
daily basis, with total dedication to
having all other responsibi]ities removed and

JU ] xre

reallocated to others. Without this level of
commitment the project will not be seen to be
important and will consequently not achieve its
obJectlves. Project management requires periodic
reviews at the working level, middle management
level and senior management level. These reviews
need to mclude the vendor project manager and all
actions should

.
8.5 Education and

One of the majo dentified and
accomplished during installation is uhe training of

all those involved. This should take place at three
levels and the appropriate time, follow-up and
budget should be allocated. The three levels are as

7o | PG,
fUl}UWS'

a) End user. This is where practical tramlng of all

+
end users takes place. It should contain an

introduction from their senior management, an
overview of the total implementation plan and
objectives showing benefits, as well as extensive
hands-on training sessions where all objections

3 tralioad ~d -~
are handled, negative reactions neutralized and a

al

clear understanqu of the system gained.

b) Middle management. The emphasis here is on
how the system works in support of their
individual management tasks It is both a selling
and learning course with the emphasis on
functional capability ShO'v'v" ew/better
techniques for doing the jo

c) Senior management, Thls should be a short
sharp selling course on how the system fits in
and supports the other business systems, what
the major benefits are, the return on investment

nvnantad and o AA....._..t.‘.A..

A weii planned and executed im plementatlon
should mean that after project completion the new
system will operate as planned for several months
without adjustment. However, managers will be
aware that business conditions change rapidly as
well as staff, products and processes. It is therefore
vital that all aspects of the computer aided

production management ((‘ADM\ systems are

;‘egularly rev1ewed to ensure that thev are
contmumg to meet the top level objectives of the
business, that forthcoming threats and

opportunities are identified and that the
appropr iate a fmns are taken to minimize risk and

n_.

Because of the integrated nature of computer
wste,..s, each item of data in the system is used by
several departments and is open to enquiry by all.
It is recommended therefore that at some
operational meeting (typically the master schedule
rneeting‘, where most departments will be involved
in ageemg the manufacturing contract or the
coming periods), there should be a review of the
top level busmess measures, that might include the

following:

a) customer due-date performance (percentage of
complete orders shipped within one day, early or

'Infn n{-' plar\
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of waste in factory (including

e
1)
obsolescence, rework);

AL )
o
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1) introduction of a new product;
W

2) introduction of a new machine or process;

3) major swing in product mix;
4) recruitment of a new staff member who will

be a key user of the system;

5) promotion of existing staff to positions where
they will use new functions of the system;

6) planned software improvements;
7) planned hardware changes;
8) possible power cuts.

Any of these or similar types of potential problems
or any significant deviation from the performance
indicators should have a plan of action agreed as a

mattor nf nriority.

AliGavvna Vi P LAY,
There are a number of issues which affect the
ongoing operation of any system. These will be

ser implicatior
9.2.1 General
CAPM systems are people-driven decision systems,

s YSLE
supported by computer based information

processing facilities. The ultimate
factory-of-the-future operated entirely by computer
and robot is a concept that is much talked of but
has not yet been achieved in any but the SImplest

4o e 4l
forms. Some of the most vital ingredients in the

ongoing success of a total system are therefore the
commitment and retraining of staff and their
preparedness for continuous improvements towards

s

jiisl,-m ume (Ju ) manuIacl;unng
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9.2.2 User commitment
During implementation user commitment will hav:
ent.

been a magor task for the company management
The nroiect communication links should be

400 PIUHTLLY LULNILILIRIULALIUAR AUURS SV V%

maintained, the focus being changed from the
completion of activities to the attainment of
business objectives These should be the top level

) P | 1-.-..1__._,. .

company objectives, not the local objectives. The

latter are likely to achieve false local th‘m_ only,

g. local nroductmtv bonuses tend to generate
output, not saleable throughput from the factory
and measuring buyers by price variance leads to
cheap buying but poor quality and delivery

by individual effort, more by teamwork. The
communication programme should therefore aim to
generate the motivation to work as a team and
create the understanding that the team is only as

strong as its weakest link
If a bonus scheme is thought necessary then it
should be linked into a high level measure, ideally

annual prOfltS However, the communication
programme should then spend more effort to create
an understanding of the other market and financial

fantane thot anm harra o mainy imnant an tha nrafit

11lavT a 1lgjul Ulipact ULl ulic piauriv

The commitment demonstrated by the senior

managers is critical. Nothing will destroy a well
planned and implemented production control

system faster than a manager who wilfully ignores
+Ll A oo asgwand Tha

Al aey sealas 4

the policy rules that he has agieea. ine
master schedule establishes all other schedules in

the factory and if a customer is sé'iinb'&{ant ‘that
an order has to be pushed through, then top
1 be seen to agree the new

+h A~ nian,as al

tne conseguendces on all other
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in clau

important that any new Derson coming into the
company should be educated and trained to a
similar standard.

For people who are moved within the company the
need for education and retraining is less obvious

and maore fraonantlv omittoed. Tt ic imnortant to

QAU 1GVIT 12TYuTiilay ViluaitiTu. 4v a5 ddapva vdiaie v

realize that such a person’s attitudes to his new
role may have been formed before the introduction
of the new system and that he will require the
same education and training as any other new

orson to enable him to work with the team

15U TiiawiT siazit vU Aliz iU LRzt

is again important to stress the
n education and training.

narating awaranace of
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that dnve the system,
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need to observe to run the system successfully
and commitment to use the information to make

UCL muua (B8] llld.A.ul. U LUlllpaily o ucucxu.
T MU . terwralesan 3un b -
b) Training involves instructing users of the

procedures and on the ac tlo

problems arise.

The other key aspect of user retraining is that
systems do not stand still; they evolve and develop.

3 ysas o ___tT1) L (UL P s A

bndﬂgeb d,Il(l aqdaItions wiu pe Imaae€ 1o e
computer ar and manual narts of the svstem. Likewise

AL iAGa AL WS UL u. T 3y=LTiil. L

there will be changes in the company targets. For
any major or minor change it is vital to educate
and retrain the users directly involved and to
ensure that other siaff are kept informed.

RPvamnlag of ench chande might he linking the sales

LRI PSS U1 SUCi CliQaigt tlumaiy o0 asiiilly VT SGaTS
1= ot 1=4

order processing system with the manufacturing
system or using an MRP II implementation as the
start of a JIT continuous improvement programme.

necessary when

9.3 Computer operations

Depending on the size of the system and its
complexity, the operation of the system on a daily

baSlS will requlre anytmng from minimal auenuon

+n And
down, to dedicated data

esion als de oted to the smooth

envu‘onment .

For fault free operation, care has to be taken to
have the correct levels of experienced personnel
momaniallsy drrwindg oA Arrtaida Mmavrn

available especially during pcuuda outside normal
hours, i.e. nights and weekends. Such personnel

pAVAN S & P o2 alll Choiitds., oudil CL50111

should mmally be trained by the hardware vendor
as part of the installation project to ensure the

adherence to good practlce espec1auy in the areas
of security, backup, archiving and
Alternatively there are firms th

operation service.

k=3
[o e

a;zreed with the vendor and prov1des for periodic
preventative maintenance, optional advice,
guldance and upgrade service, plus breakdown

PR

call-out service. The mainienanc
directlvy by the vendor or th no'h an authorized

AL TLRA Yy

third party.
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fiware maintenance

© the maintenance of software

ts for
o those for the maintenance of

hardware with the added complication of support
for modifications if they have been applied.
Mamtenance of appllcatlon software is an
deration for all user companies for

®
2
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a) It shonld be npnrpmnfnd ﬂ'\at in any enftn'rarn
of significant complexity there are likely to be
logical inconsistencies (bugs). Despite exhaustive
testing procedures some will be undiscovered and
may cause erroneous resuiis or even system
failure (crash).

b) Most vendors provide a general purpose
software product with a range of inquiry and
reporting capabilities. If, from this selection of
screens and reports, the specific information
needed for the business is not available or
awkwardlv anGthPd the decision may be made

to modify the screens and reports to su1t. Usually
no extension to the normal maintenance
agreement is needed in this case since only the
output format is altered. Furthermore, as
operating experience grows, the software vendor

___________ il SULLVWQaa T

is likely to develop addltlonal features and
improved routines that will speed up processing
and provide extra functions. New peripherals,
communications or hardware requirements may
also cause software modifications.

¢) As business requirements or trade regulations
change a user may find that extra functions are
required and may decide for these or other
reasons to modify the source Loae either usmg
his own resources, those of the vnndnr or thOSC
of a third party. The extent to which this
complicates support depends on whether the
changes are dnven by a single user or many users
(a user group). When many users request an
enhancement a software vendor will often

CllAllICeIIeT TaitaAL Vyiia Uit

develop the new facilities required. However,
when the changes are driven by one user only
maintenance will have to be carefully negotiated
with the vendor since changes to the source code
can render the software unusable or
unsupportable if poorly done. Unless the changes
can be covered by a bespoke enhancement
arrangement, the vendor will only support the
standard source code and let the user worry
about supporting the changes. If the changes are
extensive the vendor may no longer support any
of the product except by such a special
arrangement. In those cases, usually the party

lan
that undertook the modifications will also

support them as part of the arrangement.
Customizing, as it is called, should be done with
reasonable advice and guidance from the owner
of the software to allow the modifications to be
easilv included in anv future “?mﬂna of tha

S22 2ARA0N A Qi 2UvuET QUTD UL UiT

software the operating system, or the database
management system.

It follows from items a) to ¢) that the agreement
for software maintenance should be formai and

contractual. It should normally be with the original

vendor, but in some cases it can be with a
reputable software house that is allowed access to
the source code. User maintenance is not
recommended without carefui consideration o

rec
i O ~F Andn
the implications (it is estimated that 80 % of d: ta.

1L U
processing budgets are spent on maintenance)

Software maintenance agreements typic ally cost
10 % to 15 % of the software purchase price per
annum. For this a user might expect the following
services:

i) a bug fixing service;

2) a help desk for user application queries;

3) hotline support for operating problems;

4) free Versmn updatee with appropriate

a user group.

otline services are normaily
nd 24 h service would be an
extra charxze A number of consultancy days per

year may also be included, but are normally
charged as extra.

The vendor’s version update policy should be
cleariy stated. Updates should be at regula.r but
infrequent intervals, perhaps every 6, 9 or

12 months. They qh_ou_ld_ be announced beforehand
with an 1ndlcat10n of the new features and
functionality, so that users can prepare for
implementation. Oid versions will not normally be

n o Fos=r s~ L1 o 21

i & few months after the

+l
supported for mo"e tha

new version is shi

In particularly sensitive environments the best way
to have 100 % reliahility is to run

. Since this level of expense and
contingency is not always necessary, normal
planning calls for the following action:

a) backup coples of all work taken on a periodic
g on volume of work but usually

so

)
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J(up stored in a safe 1Ireproc
A 3

outside the computer centre are
in a security vault;

¢) emergency computer usage agreement with
the vendor or other suitable third party using the
same equipment and configuration.

9.7 Security

All of the procedures described for contingency
planning in 9.6 are also appropriat for the
prevention of accidental loss of information.
HOWGVGI‘. where deliberate ta_mpvn 1g or pnscib]e
theft of information is to be prevented, additional

measures need to be taken.

bt
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The possible tampering and theft by outsiders can
be minimized by careful application of the security

1+ 1+
measures uu. It into the computer operating system.

If this is 2 irement for the business when
choosmg the system it should be included in the
list of essential requirements when evaluatmg the

software and operatmg system. The security

et
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features operate in two ways: first by setting
functional parameters which only allow certain

terminals to access certain information (e.g. only
the personnel department can access salary
1ntormat10n) and/or by setting certain terminals to

respond only to queries and not allow input of data

to prevent tampering; secondly, the operating

CIAL vallipcril ol iy, LiIC

system can be set to allow access only by
authorized individuals through the use of a
password. lhls password when typed in wiil not
........ sCreen to prevent unat ntharoad

dppcal UIl LllC dLicon u
people seeing it and it should

consc1ent10usly changed and protected
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stated that the ¢ t
in plac reed and understoo t drlve a
successful business are the marketing strategy, the
business strategy and the mtormatlon technology
strategy. The evolution of the information
technology strategy that is taking place for

manufacturmg companies today is an extension of
the management information system (MIS) concept
to mclude computer mtegrated manufacturing
\uuu) The uupit:mt:umuuu of CIM cannot be d
completely without the proper links into the oth

busmess functions such as fmance,
sales/marketing, customer service, research and
development and comrnercial/legal systems.

R RN ammnr]l b envemeri A

lllClC lb a neea to ploviuc
level summarized and graphically
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rurtnermore,
management

aRRaxtl (38

displayed information to all senior management
utilizing the same man/machine interface (MMI)
capability The trend is, therefore, for CIM to link

e o D - ae Pa Lo ezrle msan An e 1o

wgetncx databases of information where each is
servicing a maior business discinline and utilize

rvicing a major busi discipline utiliz
office systems to provide across the company MIS
or senior management extracts from these

communicating databases

nrh rad m o
for reduced turing
develooment to delivery lead time. better quality
and greater flexibility in product configuration
continues to increase these barriers will be

overcoime.

10.2 Hardware and network developments
All signs in the industry point to computer
hardware that will be smaller, cheaper, faster, and

better. The implication for the user is that capacity
becomes less and less of a problem as the size and
price come down and the reliability goes up Also,
cneaper and faster computers will start to be used
in what ware pn:nnnnelv areas of marmna'l Qr vprv

1l VWIlAU VWWOILIT pPaTvVaVudry GaTRS V2

small return on investment simply because the cost
has dropped.
Probably the most SIgnlflcant trend in this sc rio

is distributed processing: the move away frorr ‘i la

centralized databases on mainframes to dist; nvavd_

or departmental systems where all the business
systems of the department are co-located on a
departmental machine. The departmental
applications then share data between departments
nsing distributed databases inte

uSiity QoD Catlabases 11t

network. There will be, therefore duphcate
information in the various departments that is kept
up to date and managed by a network community

o + 4 + Y,
managemem system that incorporates full
S

security/acces rol mechanisms for proper data

protectlon.

It will be important in this environment to make
sure that old and new systems can coexist and
commuiiicate in this network and that system
exchanges and replacement will be transparent to

contr

the network and end users. To allow this to happen
and in effect to have seamless connectivity
between departments a new type of data

Thi 1 wn
This process is known as

chanld
ulu:sl ation should evolve.

the conceptual interface, where it is the business

process, not the data, which is being networked.

The process involves the interface and exchange of
P Y ale nan cnlierat nalle.

1og1cauy (lepenuent ratner inan pnysicaily
denendent information. The result should be an

GCPCNGCI MUIOIINANI0A, 210 2835 2420

evolution of hardware and community management
systems that can coexist with existing computer
hardware and software deveilopments and take

agn ~F narr AacralAannante ho

t 5C vl UCVCIUPIIICLILO vy

ntroducing them into the

st obstacle to communication
systems is the lack of agreed

wlda Tlaawa wrill aann want tn

UD., UDTID VWil DUUILL YYallu w
share not onlv data between business units but also

voice, text, 1mage and potentially full motion video
displays. Standards have not yet been established
or agreed to aliow this to happen. At present the

Upt:u \)JDI;CAL[D Interconnect (ﬂQT\ Standard is ""‘.ng

defined by the International Organization for
Standardization (ISO). Since it is vendor
independent the seven layer model of the OSI is
popular, but even this requires the cooperation and
agreement of vendors and users to both adhere to

the standards and develop future products in line
with the agreed approach. Until this happens, data
processing and communications managers will have

b
to anticipate and plan for an evolutionary move to

the new services and facilities that are
forthcoming.

Currently the bigg
between old and n

s"

[P P ey

communications St- dar
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10.3 Software developments
The facility that 'v‘v’ﬂl enable the communit,
management .nd network systems, described

env1ronment Software has been steadily evolving
over the past 20 years from third generation to

it a1l O200Y.

fourth generation and eventually fifth generation
systems will be available. The difference between

LEIIS VGAIGUIT. 200 RLIALITICIILT DL Weei

the three generations is important in understanding

how the emphasis on capability has changed and
also on how it w1ll be p0531ble for the three

Third generation lg’nn‘"onne ike COBOL and BASIC

UL uua\/u ul\\z N/NSAIVAd QAL LI0)
are very powerful but require an expert to use
properly and derive full benefit in large complex
database developments ’I‘he emphasis in the third

U
on Drov1d1n2 a sens1ble framework and structure
for development The emphas1s has moved away
from pure logical programming to ease of use and
total system logic definition. The key fourth
danaratinn innat inna hawvn hann aga FAallaszra.

seneraton Inovations nave veeii as I01o0WSsS:

a) use of a dn"t\ dictionary £
relationship:
b) application tnnlq for the rapid development of

search and data mampulatmn capablhtles,
¢) report writers (report generators);

d) macro instruction writers for quick code
writing of straightforward logic;

e) relational database approaches.

One imposition of the fourth generation approach
has been to require full system design and

definition before programming can begin. The total

t+h
approach should be considered first rather than

Jjust the logic of an individual algorithm.

The fifth generation systems are likely
m
1

fanilita+:
theme of integration and facilitation.

L
unlock information regardless of where it rpsideq in
the network and the ability to capture and apply
expertise will be paramount. The fifth generation
systems will probabiy be knowiedge based

ilaty i ilidnés 4 rvrrnero 4o
capabilities becoming the facilitating gateways to
e

the network. They will probably provide th
following attributes:

1) sensible guided access to information;
2) well developed community management:

3) conceptual interfacing by finding the data in
the network that are needed and then setting up
the data processing requlrements for moving data

PO I (K

abO"t and hence communicating on a logical

4) natural language questioning and touch screen

input allowing non-structured access to data.

All these developments will greatly enhance the
ability of extant systems and applications to work
together and achieve even greater return on the

pr esent investment.

10.4 Expert systems

Expert systems that can be used for decision
making in the manufacturing arena are evolving.

m 3 1100 ara as Al zxre
Examples of their potential use are as follows.
MR anmnifianbiae £ 4L
a) Configuration specification for the

L
manufacture/assembly of standard parts and
components to fulfil a complex customer
requirement: in essence, it will be possible to
take a request for tender and produce a proposal
haand ~n atandand bl oeoals .

Uasea oIl stanaara oprtions with lead times and
COStS.

b) Decision control on the shon-floor: an exnart

L FERARAUAL LI QI A SA0p-11005, all \/Ay\,xu

system will be available to cell controllers in an
unmanned environment. If a problem occurs its
symptoms could be fed automatically to an
expert system to provide a solution or elevate the
nrnhlpm to the next level in the shon-flaoor

Qe Tl v SLUp-aaUli

control hierarchy for a similar deliberation at that
level and upwards if required until a solution is
found and automatic rescheduling takes place.

c) Master schedulmg modeller: this will create a

PP R Y LR .‘AA e

modaer 101 mast bcneauung or Iacmry
scheduling using four variables:

1) forecact:

1) forecast;

2) actunal sales;

3) actual and forecasted capacity;

A onct
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other apphcatlons predlcted at that time there
were many obstacles to be overcome before most
ideas became practical In particular it can be seen

i DU PP PRy wmrasen wvove

with hindsight that workers were over-optimistic
about the data processing capacity and reliability of

QUL Val Uala pIiUOESSAiis Lopatayy 428 pud LT3

the early computers, tried to apply erroneous
theoretical logic in some areas, did not involve
users and failed to identify that the real benefits

11 R LI SR Y

wouia c0me from ull,eglduou of the information

a lonlk hnnﬂv at the hlefnrv

ULT uu\,xux uv AVUUN Ui

evelonment of computers so that we may
understand where certain ideas and concepts have
come from and avoid repeating the early errors.

A.2 Computers as calculators
A.2.1 Mathematics laboratories

The early valve based computers, which were able
to perform mathematical calculations rapidly albeit
with very small core memory and limited
input/output devices were chiefly used in

llldtllUl ua leb ldUUI a.uu I.CB

A.2.2 Operational research (OR)
With the advent of transistors, larger memories,

o f T o a oo

Ldm mput mdgneu(, ldpe i.[lpul, d.l.lu Uutpuu, plub
slow line nrinters, the nrocessing of small volumes

S20VY T pIiniClsS, uiiC piUlOSSiity Vi Siidar VOIRRINCS

of data became possible.

At this time operational research (OR) activities
were focused on the problems of production and
had developed formulae to express economic order

2 nraval

quantity (EOQ). They had aiso identified

forecasting tools based on history that predicted

future trends and seasonality.

In addition, they were able to estimate the
likelihood of deviation from forecast by calculating
standard deviation or mean absolute deviation
(MAD). 1 is led to the concept of customer service
annld ha maintainad hy halding cafatv

CouiG D€ maintained Uy 1iUIUILIE SAiTuly

stock ( SS) o guard against unexpected demand.

The new computers made these calculations easy
and fast to perform and before long it was common
to find factories with manual reorder point (ROP)
iogic systems based on EOQ, SS and iead time

ralonlatad hy Acnm

calculated by computeron a penodic basis.

At tha gamae +ima Fprregtar (1 m v
Al NC same time rorrester | J was 'lismg computers

to carry out time series evaluation or simulations of

the likely effect of interdependency. These showed
that the dynamics of the situation would not lead

to the optimum use of stock as predicted by the OR
workers This work was largely ignored and

smsndrmnl Aasmnsban nmba yerarva thara hivarr
ONtrol aepartinerivts weic uius DuSy
onomic orders at the reorder point and

even more busy expediting the shortages of stock
in order to complete jobs.

A.3 Computers as batch processors

the des 'elopment of larger memory compt ters

that could store information on random access disc
packs it became possible to maintain the stock level
by a series of daily or weekly batch updates of the
movements of parts into and out of store.

In general this was accounting department and

MY 4+ .
LuulpuLEi” SySiemis dcyaftulcut driven and require: d

users to dispose of their trusty, ever accessible,

card index systems, for which they had
responsibility and accountability and users were
instructed then to reiy on periodic reports detailing
order launches and stocks that were difficult to
understand and reconcile. The users’ reactions
were mostly negative, resulting in inaccurate
cut-off points, continued expediting and the

establishment of three stock figures:
- a gross value maintained by accounts;
- a theoretical figure from the computer;
- a card index system of stock control

cd e

maintained Dy the stores

in
was that caicuiatlions base

incorrect logic were pe ormed faster ThlS resulted
in confused and frustrated staff (who blamed the
computer), together with higher stocks and poorer
service levels.

A.3.2 Net, dependent, timei phased, supply and
demand

In 1969 O 'cky published hi
mandamials wansiinans an

materiais lcquhcnucuu pl"r nir

identified the key fault
that they did not take into account the dependent
demand that exists between a product and the
components that it is made of, both in the required
uluus For \,\_uupuﬂeﬁts that were not
the system it was therefore not
necessary to f recast the demand. This could be
accurately predicted by multiplying the component
quantity per product from the bili of materiais
(BOM) by the forecast M‘e of the product and
backdating its requirement by the lead time
necessary to build the components into the
product. These requirements for the product were,
in addition, netted off against any product in stock
and any product expectcd from a supply order

already issued. This is in fact the real logic of the
shortage list and it therefore offered a system that
users could understand and use more effectively.

s seminai work on

ng (MRP) [2]. This

in ROP systems, namely

18
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In fact, the limited computing capacity of t

meant that suggested actions could not be
recalculated frequently enough to take into
account changes occumng in the factory and were
still bedevilled by the difficuity of maintaining a
high accuracy level of stock, BOM and routeing
data. Another problem was that the majority of
systems were developed as bespoke systems. This
slowed their introduction but also tended to
incorporate false logic due to poor systems analysis,

1 vmnnAd
a misunderstanding of the real needs of the

business or the belief that special circumstances
applied for each company. One specific area of
debate was the scheduling technique and capacity
assumption. In a well ordered production system it
seemed attractive to schedule on a finite capacity
basis. However, apart from project type
applications, productlon is not determmate, but
highly variable (as is demonstrated when a

manager decides to rush a particular order through
Mhhncna i

quickly). These points undermine the finite
capacity assumption in all but simple process
appllcatlons.
A.2.8 On-lin en_l‘n'iru systems
come from
(printouts). As

computers increased in size and power it became
possible to attach visual dlsplay units (VDUs) to the
host computer. This enabled stores, proauctlon

- o~
inventory, centml personnel to enquire on abuu\

batch updated so the mformatlon was st111 only
correct at the time of update, but because
transaction history data were made ava.uable it now

1
AL i
uantmes was st ill a lengthy process, forcing users

to rely on weekly or, more usually, monthly
planmng runs. In addltron, applications were not
usually integrated so that data input to the system
was often duplicated with increased probability of
error and reconciliation difficulties. System power
also limited the number of terminals that could be
attached, thus restricting the accessibility of
information.
Nevertheless, there were many s uccessful MRP

nAntatie POr RN P,

uuyxt:mvubauﬁus par ut,umu_y here stable
forecasts or order patterns made resource
manageme easy to tackle.

With rnranﬂor order of magnitud

re oraer €1 IOV
the sme of computer memory, the speed of

[~

storage available, it became possible to cater for

on-line transaction processing. This f ature meant
that at lwt users could have their card index

information available on demand. Many of the
reasons for inaccurate stock balances had thus
been eliminated and, with their increasing number
of terminais connected to the system, other
departments shared that up-to-date accurate
information. This policing effect could now

encourage the maintenance of data accuracy.

The software development of net change planning
has slgmflcantly reduced the suggested action
output. rrev1ous1y it was necessary to regenerate
action messages for every part. Now it is possible
to replan only those parts where a change has
occurred in the supply, demand or static data. This
not only reduces output but also processing time so
that overnight net change calculations are now a

realistic opportunity for all well sized and operated

A.4.2 Modular system iniegraiion
Increasingly it has become accepted that
management 'm.d control of production can be

thought of as a number of standard modules. A
of the main modules might include the followin

a) engineering data (formulations or recipes);
b) inventory control;

c) MRP;

d) purchase order control;

e) works order control;

f) capacity control;

g) master scheduling;

h) resource requirement planning;

i) cost control.

Most, manufacturing companies aim to encompass
these facilities within their manufacturing resource
planmng (MRP II) system, the key concept behind
this system being the rapid feedback of changes

o e Zem nance
and problems to ensure the mainte enance of

accurate data and a valid set of priorities. More
and more companies are now prepared to buy
standard packages that provide the major functions
and where necessary mcorporate specrflc needs of
their business by tailoring the standard
programming code. Frequently it is only necessary

to make the i input and output suit their users
needs.

The reliability and speed of modern computers and
software means that at last users can pursue their
different activities on the basis of a common set of
accurate flgll!es a_nd Vﬂ']d hl’lr\!‘lf‘lnc upon v;h}ch
they can make sound decisions. They are
controllmg the system, rather than being controlled
by it.

list
ng:

[y
<=



BS 5192 : Part 6 : 1993

’

A.4.3 Further integration

Naturally some businesses have found it necessary
to integrate in other directions. Computer systems

Annex B (informative)
Production and inventory control

can now offer a wealth of optional extras such as ~ Software
the following: The major package modules and software are listed
a) distributed processing for multi-site in table B.1.

operations;

b) automated shop-floor data collection;

¢) repetitive or rate based planning for
companies in high volume non-batch processmg
frequently found in just-in-time (JIT) volume
manumuure,

Modules may also be available for the following
special applications:

- business planning;

- lot traceability;

- contract management,

- estimating;

- tool management;

- engineering change control;

- distribution requirement planning;

- shop floor data collection and monitoring;

d) computer aided design (CAD), computer aide
mannfarturing (CAM) Panllt r aided process

LA LULALU VAL 1ALEH \ \dastdyy uLe 81 PLOLESS

planning (CAPP) can now be linked and feed the

main part, (BOM), routeings and tool information
needed to plan new or modified parts and

products;
CoL - forecasting;
e) electronic data interchange (EDI) with &
suppliers and customers; - CAD/CAM;
f) materials handling through automated guided - CAPP;
vel _icl (AGV) and automatic storage and - direct numerical control (DNC);

However, as each of these and many other
advances become possible in a technical sense it is
vital that their use provides the opportunity for a

genuine improvement in business performance. In

addition, it should be recognized that the totally
automated factory is still a dream of the future in
all but the simplest cases. The Variety and speed of
change together with the range of options for
correcting factory plans means that people
continue to be the key ingredient for a successful
manufacturing organization. JIT manufacturing is
tending to reduce the necessity for detailed
shop-floor control. This is better ieft to the

visors who can quickly re

problems as ur in the most flexible and
ay prop riate manner secure in the knowledge that
the data they are actmg on is accurate, is the same
as that being used by other parts of the

and ¢

organization and that they understand the logic
S

nggested actions the system may

vial d vy SUES

output.

The trend of modern computer aided production
control systems is in fact to give people both the
time and information they require to do their real
bs, i.e. maintaining the csmpe*'*“"‘
anufacturing edge of the business

aiilid willily ease ot

ly react to

arnagore and cainervigors wha

ma IagelLd> ana s pt:

statistical process control;
finite capacity scheduling;
maintenance management;
automated warehousing;
technical records;

process control;

project management;

- finite element analysis.

Other modules may be available for the following

non-manufacturing activities:

- general ledger;

- sales ledger;

- purchase ledger;

- fixed assets;

- sales order planning;

- sales analysis and forecasting;
- payroll.

[\V]
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nodules and functions

Moduie

Functions

Technical data

Basic item data
Bill of material structure
Bill of task structure

Copy product structure

Item where used enquiry

Technical change control

Reports by single level, multi-level, summarized explosion

Archive change history

Goods in receipt

+ aonssna hes &
Works order material issu

]
Rate schedule backflush

Issue to floor stock

Trial kitting
Subcontract material issue and receipt
T Awnlra Awdas sveecn ez nd s afond

wOI'KS OTG€r proauce receipu
Customer order shinment

CUSLOINCT Lwol Sdipaiiciv

Unplanned inventory movement
Multi-location stock record
Transaction history

ABC d.lld.lybis

Cyclical inventory count

Stock quantity on-hand enquiry
Customer stock order entry
Customer special order entry
Customer order enquiry

Works order nnfry

ViAS ViauTi Ciiux

Works order shortage check
Works order enquiry
Supply/ demand review

s sy

rUfC(,dbUIlg non-MRP items
Ordor ctatne ligting

LAMTL SUuUS USuUIiLE

Shortage reporting
Archive transaction history
4GL report generator

Material requirements planning (MRP)

Planner action report
Suggestions on screen
Supply/demand review with MRP suggestions on screen

ro i
Time phased pegged report

Bucketed report
Regenerative or net change review
Parameter control of filters, horizons, run type

oo

=




Tabie B.1 Standard moduies and funciions {coniinued)

Module

Functions

Manufacturing technical data

Work centre data

Routeing data, primary,

Conv routeing data
Opy routeing gata

Tool data

Process data
Process-tool link data
Work cenire report

Work centre where used report

Process where used report
Routing report

Process report

Tool where used report

Shop floor control

Scheduled routeings maintenance
Rescheduie orders

Qrhnad i
Scheduled routeing report

Split batch maintenance

Output recording by works order or rate schedule
Scrap recording

Rework recoramg

Mz;._m;facturmg act1v1ty reports
Labour performance reports
Scrap reports

A swnlilesn snnsmsefn
Archive manufact

Capacity requirements planning (CRP)

Capacity requirements summary

Narnniter ra~itivamant

vapacity requireiniens

Master production scheduling (MPS)

Family structure data

£, il
Copy family structure data

Family forecast data
Explode family forecast to products
Resource data

3

Master schedule routeing data
Copy master schedule routeing data

Master schedule routeing report
Resource ‘where used’ report
Master scheduie item ‘where used’ report

MMacdar anlhadinla Familer o Dtructure rep{\’n

N
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Module Functions

Rough-cut capacity planning (RCCP) Resource requirements summa.ry

newur‘(,e requlremen[b (le(a.ll
What if simulation

LA St Antmiduual

Summary resource and routeing maintenance
Resource requirements valuation

Cost control Item frozen, current and new costs

Work centre frozen, current and new costs
Accounting cost selection codes

Cost changes by material or item group
Cost roll up report

Cost update report

Print cost sheets

Inventory revaluation report

Works order operation cost enquiry

A1V ol + A srTiv
Works order cost enqguiry

Purchase invoice detail input
Labour variance report
Works order closeout report
Purchase variance report
WIP valuation report

Staging valuation report

L IEPOIL

Scrap valuation report

Purchasing control Company data

Buyer data

Vendor data

Vendor and item enquiry
Purchase item master data, units o
Purchase order maintenance
Contract order maintenance
Call-off release

Print purchase orders

£
J 3

WALILAAIAANS PRALAIAST I ITPRILS

Purchase order enquiry: by order
Purchase order enquiry: by item
Purchase order enquiry' by vendor

) 2 ) POy oY L,_-

DIdNKet Conuracy or uel’ I eVleW
Onen or: d ar renort

it ValaTL TR

Blanket release schedule report
Blanket contract expiry report
Purchase order spend report
Purchase order commitment report

Vendor performance report

Project purchase variance report
Purchase item history report
Complete and archive orders

Do
w
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Normative references

BSI standards publications
BRITISH STANDARDS INSTITUTION, London

BS 3138 : 1992 Glossary of terms used in management services
BS 5191 : 1975 Glossary of production planning and control terms
BS 5192 . Guide to produciion conirol

1:1993 Introduction

BRITISH STANDARDS INSTITUTION, London
BS 5192 : Guide to production control
BS 5192 : Part 3 : 1993 Ordering methods

Other references
(1] FORRESTER, J.W. Industrial Dynamics. Cambridge, MA: MIT Press, 1961.
[2] ORLICKY, J.A. Material Requirements Planning. New York: McGraw-Hill, 1975,
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BSI — British Standards Institution

BSI is the independent national body responsibie for preparing British
Standards. It presents the UV view on standards in Europe and at the
i al

level. It is incorporated by Royal Charter.

Coniract requirements
A British Standard does not purport to include ail the necessary provisions of a
Users riti are responsible for their correct

COIIEI‘aC Users of British Standards are
N

application
Revisions

British Standards are updated by amendment or revision. Users of British
Standards should make sure that they possess the latest amendments or
editions.

Any person who finds an inaccuracy or ambiguity while using this British
Standard should notify BSI without delay so that the matter may be
investigated swiftly

BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standar

Orders for all British Standard publications should be addressed to the Saies

Department at Miiton Keynes.
Information on standards

BSI provides a wide range of information on national, European and
international standards through its lerary, the Standardline Database, the BSI

Information Technology Service (BITS) and its Technical Help to Exporters
Service. Contact Customer Services, Information Services Group at Milton
Keynes: Tel: 0908 221166.

Subscribing me'nber“ of BSI are kept up to date with standards developments
and receive su-‘.tan ial discounts on the purchase price of standards. For
details of these and other benefits contact the Manager, Membership
Development at Mllton Keynes: Tel: 0908 220022.

Copyright

Copyright subsists in all BSI pubhcatlons and no part may be reproduced in

any form without the prior permission in writing of BSI. This does not
preclude the free use, in the course of implementing the standard of necessary
details such as symbols and size, type or grade designations inciuding use by
incorporation into computer programs, but where these details are reproduced
including without limitation in printed form, in computer programs or in any
other form whatsoever, the permission in writing of BSI must be obtained and
if granted will be on terms including royalty, before the product is sold,
licensed or otherw15e explmted Ior commercial gain. Enquiries about copyright

should be made to the Copyright Manager, Publications at Milton Keynes.
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