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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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

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. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received. www.iso.org/patents

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical
Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 204, Intelligent transport systems.

ISO 17185 consists of the following parts, under the general title Intelligent transport systems — Public
transport user information:

— Part 1: Standards framework for public information
— Part 2: Public transport data and interface standards catalogue and cross references

— Part 3: Use cases for journey planning systems and their inter-operation
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Introduction

With the multiple standards that are deployed around the world to provide passenger information,
ISO/TC 204 sees a need to identify the range of information provision available to the public. Some
of the standards comprise messages and/or services that cover the full scope of the public transport
planning and operations enterprise, while others address a narrow scope of passenger information,
such as schedule information or bus arrival time prediction.

ISO/TC 204 saw a need to create a catalogue that shows the range and extent of the collection of
standards and specifications available. Furthermore, the group identified a need to show the similarities
and differences among these standards and specifications for several reasons, for example:

— to match like concepts and messages,
— to understand the overlaps, differences and missing requirements,

— to extend narrow-based standards using the concepts and interfaces developed by the enterprise-
based standards.

This Technical Report will be beneficial for all ISO/CEN member countries, as well as non-member
countries. It will be a valuable catalogue to help understand the content of the currently available
national and regional standards (identified in ISO 17185 Part 1), such as Transmodel, TCIP, Korean ATIS
and Japanese ATIS. The intention is that, by deploying these existing national and regional standards
from other countries or regions, duplication of cost and time in developing new standards and
specifications can be avoided. For those countries that do not have surface public transport information
standards, this approach allows the mix and match of standards from different regions, as well as
rapid development and deployment that can enhance the usability and convenience of public transport
anywhere in the world.

This Technical Report is intended to be fully consistent with those currently available national and
regional standards which may be related to international surface public transport. It is designed
to serve as a look-up table for developers for the terminology used in different regions for the same
concept. For example, the term “trip” in TCIP and GTFS is called “service journey” in Transmodel. This
catalogue will expose the differences in language for developers who need to translate data from one
standard to another. Principally, this Technical Report, and its scope and approach, will help lower the
barriers for developers who need to mix standards; for countries that need to choose the best approach
to deploy public transport systems; and, ultimately, for the public wanting a seamless public transport
experience wherever they travel.

As Andrew S. Tanenbaum said, “The nice thing about standards is that you have so many to choose
from”.1) This report fully endorses that principle.

1) Computer Networks, 2nd ed., p. 254

© ISO 2015 - All rights reserved v
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Intelligent transport systems — Public transport user
information —

Part 2:
Public transport data and interface standards catalogue
and cross references

1 Scope

This Technical Report compares and contrasts public transport standards that were developed by
different regions and countries. It uses the CEN Transmodel classes as a reference to compare standard
data concept descriptions of public transport user information. The purpose of this Technical Report
is to understand the concepts described by existing standards and specifications that cover public
transport passenger information.

2 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

NOTE Equivalent TCIP or Transmodel term is identified for reference.

2.1
attribute
property of an entity

[SOURCE: CEN EN12896; p. 16 (ref 1), modified — Note 1 has been added.]
Note 1 to entry: Equivalent terms in TCIP / Transmodel: data element (TCIP).

2.2
class
concept within [a] system being modelled

[SOURCE: The Unified Modeling Language Reference Manual; p. 185 (ref 3), modified — Notes 1 and 2
have been added.]

Note 1 to entry: Equivalent terms in TCIP / Transmodel: data concept [US TCIP].
Note 2 to entry: Similar to entity, represents a set of objects with similar behaviour and properties.

2.3

data concept

any of a group of data dictionary structures (i.e., object class, property, value domain, data element
concept, data element, data frame, message, interface dialogue, association) referring to abstractions
or things in the natural world that can be identified with explicit boundaries and meaning and whose
properties and behavior [sic]all follow the same rules

[SOURCE: ISO 14817, p. 3 (ref 4), modified — Note 1 has been added.]

Note 1 to entry: Equivalent terms in TCIP / Transmodel: object, class, entity (Transmodel); data element, data
frame (TCIP).

© IS0 2015 - All rights reserved 1
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2.4

data element

atomic piece of information related to a person, place, thing, or concept (for example, CPT-
PersonFirstName and CPT-Footnote)

[SOURCE: APTA-TCIP-S-01 3.0.3; p. 32 (ref 2), modified — Note 1 has been added.]
Note 1 to entry: Equivalent Terms in TCIP / Transmodel: attribute (Transmodel).

2.5

data frame

grouping of data elements primarily for the purpose of referring to a group with a single name, and
thereby efficiently reusing groups of data elements that commonly appear together (as an ASN.1
SEQUENCE, SEQUENCE OF or CHOICE) in a TCIP message

[SOURCE: APTA-TCIP-S-01 3.0.3; p. 32 (ref 2), modified — Notes 1 and 2 have been added.]

Note 1 to entry: Equivalent Terms in TCIP / Transmodel: Sub model (as in a “diagram”) in Transmodel [CEN-
Transmodel].

Note 2 to entry: This data concept type may also be used to specify groups of data elements for other purposes as
well. A data frame may contain other data frames as well as data elements.

2.6
dialog
ordered sequence of message exchanges between two or more entities

[SOURCE: APTA-TCIP-S-01 3.0.3; p. 33 (ref 2), modified — Notes 1 and 2 have been added.]
Note 1 to entry: Equivalent Terms in TCIP / Transmodel: no equivalent in Transmodel.

Note 2 to entry: The rules of the exchange are defined by a dialog pattern. Messages specific to the type of
exchange are specified by the dialog.

2.7
entity
object (data) that has its own existence (as opposed to an attribute)

[SOURCE: The Unified Modeling Language Reference Manual; p. 16 (ref 3), modified — Notes 1 and 2
have been added.]

Note 1 to entry: Equivalent Terms in TCIP / Transmodel: data concept (TCIP).
Note 2 to entry: Similar to object and class.

2.8

message

grouping of data elements and/or data frames intended to be transmitted as a complete package of
information in one direction

[SOURCE: APTA-TCIP-S-01 3.0.3; p. 39 (ref 2), modified — Note 1 has been added.]
Note 1 to entry: Equivalent Terms in TCIP / Transmodel: no equivalent in Transmodel.

2.9

object

discrete entity with a well-defined boundary and identity that encapsulates state and behavior; an
instance of a class

[SOURCE: The Unified Modeling Language Reference Manual; p. 360 (ref 3), modified — Notes 1 and 2
have been added.]

Note 1 to entry: Equivalent Terms in TCIP / Transmodel: data concept (TCIP).

2 © IS0 2015 - All rights reserved
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Note 2 to entry: Similar to class and equivalent to an entity.

3 Abbreviated terms

ADPU Application Protocol Data Unit (in the context of smart cards)

APTA American Public Transportation Association

ATIS Advanced Traveller Information System

CEN Comité Européen de Normalization

CFMS Contactless Fare Media System

csv Comma separated values

EU European Union

GTFS General Transit Feed Specification (formally known as the Google Transit Feed
Specification)

ID Identification or identifier

IEC International Electrotechnical Commission

[FOPT Identification of Fixed Objects in Public Transport, a preliminary CEN Technical

Specification, CEN standard, EN 28701:2009, that provides a Reference Data Model
for describing the main fixed objects required for public access to Public transport.

ISO International Organization for Standardization

ISO/TC 204 ISO Technical Committee 204 on Intelligent transport systems

N/I Not included

NeTEx NeTwork and Timetable Exchange. (CEN/TS 16614-, -2, -3). A CEN Technical

Specification in XML, based on Transmodel v6 and IFOPT, providing exchange
messages for space- and fare-, time-related data.

NTCIP National Transportation Communications for Intelligent Transportation System
Protocol (US Intelligent Transportation System standards body)

Pi Passenger information

PICC Proximity Integrated Circuit Card

PICS Profile Implementation Conformance Statement

PRL Profile Requirements List

PT Public Transport

PTV Public Transport Vehicle

SIRI Service Interface for Real Time Information (EN 15531-1 to 3 and TS15531-4

and 5). A CEN protocol in XML, based on Transmodel that specifies services about
public transport real-time services and vehicles, such as vehicle monitoring, stop
monitoring, and more.

SQL Sequential Query Language

TBT Technical Barriers to Trade

© IS0 2015 - All rights reserved 3
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TCIP Transit Cooperative Interface Profiles
UML Unified Modelling Language

UTC Coordinated Universal Time

UTFS Universal Transit Fare System

WSDL Web Services Descriptive Language
XML Extensible Markup Language

4 Objectives from a data catalogue and cross reference document
The objectives of this catalogue are to:

— Facilitate and promote international cooperation in the area of world-wide public transport (PT)
standard activities.

— Encourage the PT industry to adopt a coherent and consistent reference data model standard for
PT where PT operators will benefit from a larger market base, lowering costs and enhancing inter-
operability among the systems they procure.

— Enhance economic trade by enabling standards to apply across country boundaries.
— Support PT to build interoperable applications that will work across country boundaries.

In addition, there are many countries that do not have national standards for traveller information. It
is hoped that this catalogue will define the scope of functions that are currently defined, and the areas
needing further work to support PT passengers.

5 Methodology

5.1 Business plan and survey

This Technical Report was conceived in 2006 as part of a business plan and an initial survey (see
Annex A). The business plan included the following:

— Purposeofdevelopingadata catalogue of worldwide standards on publictransportationinformation.
— Benefits to national standards bodies.

— Justification for the data catalogue.

— Project work plan.

— Resources needed.

In addition, a survey for collecting information was attached to the business plan. The survey results
are described in this Technical Report.

5.2 Public transport standards typology

As part of earlier discussions between CEN TC 278 WG 3 and ISO TC 204 (from 2000 to 2002), a set of
criteria was defined to compare the TCIP and Transmodel standards. Three measures were defined:

— Equivalence: implies the elements are the same.
— Similarity: elements are similar, that is they overlap in some areas and differ in others.

— Difference: elements are different and are not reconcilable.

4 © IS0 2015 - All rights reserved



PD ISO/TR 17185-2:2015
ISO/TR 17185-2:2015(E)

In this context, an element was described as a “data element or attribute, or data concept or entity”.
However, the purpose of the two standards is fundamentally different and, over the ensuing years, they
have moved further apart in terms of their use and application.

In partitioning standards, ISO and other standards bodies are developing “abstract” versus
“implementation” standards. Furthermore, wide adoption of internet standards and information
technology best practices has helped modularize standards into different classes.

Table 1 — Information service standards’ typology

Service invocation (method) Information transfer

Implementation |Interface: Encoding:

specifications TCIP Protocol Interface Compliance Spec- | TCIP XML Schema (Volume I1I)

[how] |ification

SIRI XML Schema
(Protocol Requirements List) NeTEx
(Volume 1V) / NTCIP 2306 Center to GTFS
Center Web Services
SIRI
NeTEx
Korean ATIS
Abstract model |Behaviour: Content:

[what] | TCIP Building Blocks (patterns) (Volume ) | Transmodel
SIRI SIRI
NeTEx NeTEx

TCIP Data Dictionary/ Data Frames/ Data Mes-
sages / Dialogs (Annexes A - D)

Generally, the difference between an abstract model and implementation specification is “what is the
domain?” versus “how is it designed and implemented?” The abstract model describes the content
(semantics), logical relationships and completeness of the business domain, while the implementation
specification documents describe the design for a specific technology based on how a part of the domain
will be implemented. For example, there are several ways of invoking an exchange to acquire data (such
as, SQL, web services and messaging services) and there are several encoding formats to access the
data, including comma separated value file format (csv), XML or protocol buffer.

The reason to segment the standards space into the various categories is to illustrate the differences
between the content, behaviour and implementation approaches of these standards. Transmodel,
which is used as the reference model, is not a standard that can be implemented out of the box. It is
an abstract data model whose data concepts (and the relationships between the data concepts) help
users understand the business rules that apply to implementable standards. Transmodel captures the
domain rules in a logical, consistent manner.

Given this classification framework, Transmodel is positioned as an abstract model that describes the
semantics and business rules. Other standards, like TCIP, are implementation standards that include
syntax (data formats) and some semantics. TCIP also includes behavioural specifications, that is, how
information is exchanged in a business to business messaging environment. Most implementation
standards, like TCIP, do not explicitly define a data model which describes entities/objects, logical
relationships and business rules consistent with data modelling methodology. By mapping the
implementation standards to an abstract standard, the implementation standard achieves the benefits
of the semantic inter-operability of the data model.

The detailed mapping creates a catalogue on several levels of resolution. These include the following:

— typology (abstract/implementation; semantic/behaviour);

© IS0 2015 - All rights reserved 5
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— Dbusiness area;
— data concept;
— data concept attribute.

In addition, some responses of the survey included conformance and testing approaches, approaches to
handling data versioning and measuring data quality. In many cases, conformance statements and tests
are similar since the base standards upon which the public transport standard is based are the same,
for example, XML. For that reason, conformance approaches show the similarities and collaborative
methods that an implementer may use to integrate multiple message standards.

6 Public transport standard description results

6.1 Public transport standard overview

The survey included 10 sections. The sections requested three types of information: general
information on the standards and its lineage; detailed information on the content of the standard with
respect to a reference standard; and conformance and quality/versioning requirements associated
with implementation of the standard. Specifically, the 10 topics addressed were as follows:

1. Name.
Standard type (see Table 1).
Scope.
History and ongoing maintenance schedule.

Methodology and approach to development.

2
3
4
5
6. Business areas covered (mapping to Transmodel and TCIP business areas).
7. Conformance and interoperability with other standards (e.g. XML, IEEE 1512).
8. Conformance provisions.

9. Handling of data version (temporal aspects of data).

10. Handling of data quality (metadata aspects).

The reference standard that was used as the cross reference was Transmodel because it provides a
comprehensive abstract model of the PT data across most business areas, including data semantics and
business rules. Some standards go beyond Transmodel (such as TCIP), however, only in a few areas.

6.2 Mapping of Transmodel artefacts to regional standards

6.2.1 Areas mapped to Transmodel

Although the detailed data concept and attribute mapping only covers PT passenger information,
some standards include many more business areas. This clause includes four areas where elements of
Transmodel are mapped to regional standards:

— General information (no mapping);
— Business areas (includes all business areas beyond the scope of this Technical Report);
— Data concepts and attributes;

— Conformance.

6 © IS0 2015 - All rights reserved
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6.2.2 General standard information

The general information related to each standard incorporated in the catalogue included the
following questions.

1. Whatis the standard name?
2. What type is the standard? Semantics/message/abstract/implementation?
3. Whatis the scope of the standard?
4. What year was the standard published?
5. Has the standard been implemented?
6. Who published the standard?
7. What was the methodology used to develop the standard?
8. Please list a short history of the development process:
9. Please describe the ongoing maintenance:
China
What is the standard name? Data Bus Interface Communication Specification of Intelligent Service

Terminal for City Bus and Trolley-Bus

Data Communication Protocol between Intelligent Service Terminal for
City Bus and Trolley-Bus and Control Center

What type is the standard? Semantics/message/abstract/imple- |Data format, data frame, message frame, public transport information
mentation? gathering/ publishing/ exchanging between intelligent service terminal
and expansion of peripheral as well as control centre.

What is the scope of the standard? Data Bus Interface Communication Specification of Intelligent Service
Terminal for City Bus and Trolley-Bus defines the system construction,
interface specification between intelligent service terminal and expan-
sion of peripheral for city bus and trolley-Bus.

Data Communication Protocol between Intelligent Service Terminal for
City Bus and Trolley-Bus and Control Center defines the communication
protocol, communication connection, message handling, data format,
information gathering/ publishing/ exchanging between intelligent
service terminal on the city/trolley-Bus and control centre.

What year was the standard published? Data Bus Interface Communication Specification of Intelligent Service
Terminal for City Bus and Trolley-Bus: cd

Data Communication Protocol between Intelligent Service Terminal for
City Bus and Trolley-Bus and Control Center: 2012/11/05

Has the standard been implemented? Data Communication Protocol between Intelligent Service Terminal
for City Bus and Trolley-Bus and Control Center: implemented since
2013/04/01

Data Communication Protocol between Intelligent Service Terminal for
City Bus and Trolley-Bus and Control Center: will be implemented in 37
transit cities this year.

Who published the standard? Data Communication Protocol between Intelligent Service Terminal
for City Bus and Trolley-Bus and Control Center: implemented since
2013/04/01

Data Communication Protocol between Intelligent Service Terminal for
City Bus and Trolley-Bus and Control Center: will be implemented in 37
transit cities this year.

What was the methodology used to develop the standard? Defining the public transportinformation communication and interface
specification between intelligent service terminal and expansion of
peripheral as well as control centre for city bus and trolley-Bus.

Please list a short history of the development process: Proposed in February 2013, started on November 2013, form the draft
in 2014 and now collecting advices.

© IS0 2015 - All rights reserved 7
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China

Please describe the ongoing maintenance:

Collect advice from the industry to update the standard.

Japan

What is the standard name?

Standards for Public Transport Information

What type is the standard? Semantics/message/abstract/imple-

mentation?

Data format for gathering/publishing/exchanging public transport
information

What is the scope of the standard?

Defining the elements and attributes of data format for gathering/
publishing/exchanging public transport information

What year was the standard published?

XML1.1ver. 2006

Has the standard been implemented?

Approx. 150 high way bus operators have adopted since 2006

Who published the standard?

Ministry of Land, Infrastructure and Transport

What was the methodology used to develop the standard?

Defining the elements and attributes of data format for static and re-
al-time public transport information

Please list a short history of the development process:

Start study data format in 1997

First field trials to provide bus static information in Yokohama (1997)
and Okinawa (2000)

Field trials to provide static and real-time information in Sapporo (2000),
Gifu/Hiroshima (2002), Nagoya (2004), Kyoto (2005) and Fukuoka/
Ooita (2006)

Large scale field trials have been carried out in 150 high way bus op-
erators since 2006

Please describe the ongoing maintenance:

Reviewing field trial results and planning for improvements of data format

Korea

What is the standard name?

Technical Regulation of Bus Information Exchanges (C2C)

What type is the standard? Semantics/message/abstract/imple-

mentation?

Messages for exchanging between bus information centers

What is the scope of the standard?

Defining the messages and protocols of information for exchanging bus
manage centers (local governments)

What year was the standard published?

“Enacted by MLTM in November 2005

Has the standard been implemented?

Revised in March 2010”

Who published the standard?

Yes. Approx. 60 bus operators have adopted since 2004

What was the methodology used to develop the standard?

Ministry of Land, Transport and Maritime Affairs

Please list a short history of the development process:

Consensus

Please describe the ongoing maintenance:

“MLTM & standardization organization have been studied interfaces
and data format since 2000.

US - Transit Communications Interface Profiles

What is the standard name?

APTA TCIP-S-001 3.0.0, APTA Standard for Transit Communications
Interface Profiles

What type is the standard? Semantics/message/abstract/imple-

mentation?

Semantics and Message

What is the scope of the standard?

What year was the standard published?

2006

Has the standard been implemented?

Who published the standard?

American Public Transportation Association

What was the methodology used to develop the standard?

Consensus

Please list a short history of the development process:

Initially developed by NTCIP (1400 Series), Later replaced by APTA
version which incorporated additional material.

© ISO 2015 - All rights reserved
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US - Transit Communications Interface Profiles

Please describe the ongoing maintenance:

NEPTUNE -AFNOR French Ticketing Codification

What is the standard name?

Profil d'echange NEPTUNE - AFNOR French Ticketing Codification
reference NF P 99-506

What type is the standard? Semantics/message/abstract/implementa-
tion?

data and message format linked to a data model (Transmodel
4.1 and IFOPT)

What is the scope of the standard?

This data exchange profile has the objective to describe precisely
all the data elements necessary for a thorough description of the
public transport offer (space and time-related data) in order to
be able to present this information to the users in a homogeneous
way, independently from the media (internet, paper) and also
to exchange this information between multimodal information
systems.

What year was the standard published?

2009

Has the standard been implemented?

yes, around 50 (reference implementation together with the
software CHOUETTE www.chouette.mobi)

Who published the standard?

AFNOR

What was the methodology used to develop the standard?

standard based on an UML data model and XSD/XML for the data
exchange structure and protocol

Please list a short history of the development process:

This standard is based on the European specification TRIDENT
(2002), based on Transmodel V4.1. The current version incorpo-
rates several features of the IFOPT standard ( suchas
equipment, accessibility and stop typology.

Please describe the ongoing maintenance:

maintenance in ensured by the working group in charge of this
particular topic (gt7 of AFNOR CNO03)

Service Interface for Realtime Information (SIRI CEN)

What is the standard name?

Service Interface for Realtime Information (SIRI)
EN 15531-1 — Business case

EN 15531-2 — Communication

EN 15531-3 — Services

TS 15531-4 - Facility monitoring service

TS 15531-5 - Situation exchange service

What type is the standard? Semantics/message/abstract/implementa-
tion?

Data and message formatlinked to a data model (Transmodel 5.1)

What is the scope of the standard?

SIRI is an exchange format for real-time information about PT
services, vehicles, events and facilities.

SIRI defines very broadly the concept of real time as being any
changes to the information introduced after the timetable publi-
cation (SIRI’s information scope being limited to one single day).

The most widely known SIRI service provides the estimated
passing time at a specific stop (Stop Monitoring Service. But SIRI
offers many other services: General Messaging Service, Vehicle
Monitoring Service, Situation Exchange, Facility Monitoring,
Production Timetable Service, Estimated Timetable Service, Stop
Timetable Service, Connection Timetable Service and Connection
Monitoring Service.

What year was the standard published?

2006

Has the standard been implemented?

Yes, all over Europe, and also worldwide (US, Israel...)

Who published the standard?

CEN TC278/WG3/SG7

What was the methodology used to develop the standard?

Conceptual model relying on Transmodel.
SIRI offers a set of Web services (SOAP) for accessing the information.

Initially targeted exchanges are mainly inter-system communi-
cation (AVMS to passenger information system for example), and
SIRI 2 (2014) has completed it with the ability to communicate
with end user’s devices (mainly mobile phones and web browsers).
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Service Interface for Realtime Information (SIRI CEN)

Please list a short history of the development process:

To provide operators and manufacturers a standard framework to
exchange data concerning public transportreal time information,
CEN TC278/WG3/SG7 decided to launch the SIRI project (Service
Interface for Real-time Information) in 2004.

It now replaces national standard like RTIG, VDV453, etc.

Please describe the ongoing maintenance:

Maintenance in ensured by CEN TC278/WG3/SG7

Network and Timetable Exchange (NeTEx CEN)

What is the standard name?

Network and Timetable Exchange
CEN/TS 16614-1 Network description
CEN/TS 16614-2 Timing information
CEN/TS 16614-3 Fare description

What type is the standard? Semantics/message/abstract/implemen-
tation?

Data and message format linked to a data model (Transmodel 6)

What is the scope of the standard?

NeTExis an XML based exchange formatand a set of services dedi-
cated to scheduled public transport data. Itis based on Transmodel
and IFOPT and designed for most public transport business needs,
covering passenger information systems, planning systems, AVMS
(Automated Vehicle Monitoring Systems) and fare management
systems.

NeTEx is divided into three parts:

e Part 1: network topology (networks, lines, routes, stops, connec-
tions and geographic element, etc.). NeTEx Part 1 also provides a
framework and reusable objects used by all the other parts.

e Part 2: timing information (vehicle journeys passing times, day
types, calendars, etc.).

e Part 3: Description of the tariff offer (fare product, access rights,
usage parameters, prices, etc.).

What year was the standard published?

2014

Has the standard been implemented?

Faststarting implementation (France, Italy, Germany, Netherlands,
etc.)

Who published the standard?

CEN TC278/WG3/SG9

What was the methodology used to develop the standard?

Conceptual mode relying on Transmodel.

NeTEx shares is communication protocol with SIRI and offers a
set of Web services (SOAP) for accessing the information and also
a REST based lite access.

Please list a short history of the development process:

To provide operators and manufacturers a European wide standard
framework to exchange data concerning public transport scheduled
information, CEN TC278/WG3/SG7 decided to launch the NeTEx
projectin 2009.

Please describe the ongoing maintenance:

Maintenance in ensured by CEN TC278/WG3/SG9

6.2.3 Mapping of business areas

The survey included comparison of each regional standard’s business processes relative to Transmodel.
The Transmodel business processes include the following:

— network description;

— versions, validity and layers;
— tactical planning;

— schedules and versions;

— vehicle scheduling;

— driver scheduling;

10
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personnel disposition;

rostering;

passenger information;

operations monitoring and control;

fare collection;

management information;

multimodal operation in public transport;

multimodal operators’ environment.

The business area definitions are described in Transmodel [CEN-Transmodel, pp., 18-204].

Most of the standards are narrowly scoped or segmented into many sets of standards. Similar to
Transmodel, TCIP is broadly scoped and provides similar if not of slightly broader scope. Table 2 shows the
relationship of the standards included in this catalogue compared to Transmodel’s business areas. A more
detailed comparison between Transmodel and TCIP detailed business processes is included in Annex C.
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6.2.4 Mapping of data concepts and attributes

Data concepts or “classes” are clearly described by Transmodel. They are more difficult to extract from
messaging standards. Topological concepts like STOP POINT are defined by messaging standards in
a manner similar to Transmodel. For example, a stop point is described by Transmodel as “A POINT
where passengers can board or alight from vehicles” [CEN-Transmodel, 247]. Messaging standards use
almost the same description of the topological point. However, there are messages such as Bus Location
Information (BusLocationlnfo, Korea TR Message) where the definition is a reflection of attributes
rather than a conceptual description. More specifically, a one to one data concept mapping is difficult
and needs to be defined as a Transmodel Class and Attribute correlation in most cases. To that end,
the mapping between specific Transmodel classes and data concepts are not included in this Technical
Report, but defined as a detailed Class-Attribute mapping.

The attribute mappings are listed in Annex B.

Mapping of each regional standard is included in a separate Annex as follows:
— Annex C: Korean ATIS;

— Annex D: TCIP;

— Annex E: Japanese ATIS;

— Annex F: GTFS;

— Annex G: NeTEx. (Note that NeTEx is entirely based on Transmodel/IFOPT.);
— Annex H: SIRL

Additionally, Annex I contains definitions of Transmodel classes that are related to the provision of
public transport information. Although many of the concepts are not used by other international
standards, they augment the vocabulary of entities available to describe public transport services.

6.2.5 Description of conformance

Standards conformance testing shows how a system or implementation meets the requirements of the
standard. As illustrated in Table 1, a standard may be based on or constrain another standard, and
may in turn also be constrained. Similarly, many data messaging standards use multiple standards
to describe the semantics, behaviour, coding structure and syntax defined by other standards.
Description of conformance includes the conformance statement which details the requirements for
implementation, and one or more base standards upon which the conformance rests. For example,
many data messaging standards now use web services which are based on XML (XML schema) and
Web Services Descriptive Language (WSDL). For each standard in the catalogue, Table 3 includes the
conformance statement (if available), and the base standard(s) used to specify the data/message.

Table 3 — Conformance

Standard name |Conformance statement Base standard
GTFS Meets the requirements in the GTFS files as described by “File Requirements” | ObjectType for
https://developers.google.com/transit/gtfs/reference GTFS-realtime
CSV for GTFS
Japan Specification for standard data format for public transport information. XML
Korea Technical Regulation of BUS Information Exchanges (C2C) ASN.1
NEPTUNE http://www.chouette.mobi/wp-content/uploads/CHOUETTE Validation_re-|XML Schema
-AFNOR sume-glossaire-1.pdf
http://www.chouette.mobi/neptune-validation/v20/fr/
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Table 3 (continued)

Standard name |Conformance statement Base standard
NeTEx Conformance requirements are specified for France (notavailable online for now).| XML/XSD
Tools will be soon available within CHOUETTE: SOAP (with WSDL)
http://www.chouette.mobi REST and JSON
SIRI “Conformance requirements are specified (for France): XML/XSD

http://www.normes-donnees-tc.org/wp-content/uploads/2014/05/Pro-|SOAP (with WSDL)
fil Siri IDF V2-4-STIF-20130712.pdf
REST and JSON

Reference implementation is available:

http://www.chouette.mobi/”

US- CFMS Part 5 of the Standard, Compliance Certification and Testing. XML for messages between an Agency
Central System or sub system and a Re-
gional Central System (clearinghouse).

—ISO/IEC 14443 for PICC to card reader
communications.

— IS0 7816 for PICC ADPU commands.
— IS0 3164 for country codes.

US-TCIP Provide Profile Requirements List (PRL) or Profile Implementation Conformance | XML Schema
Statement (PICS) describing tailoring performed (within allowed parameters).
Provide all mandatory parameters in messages, and optional parameters as
specified in the PICS/PRL. Messages must conform to the TCIP XML Schema, and
those of other related standards (e.g. XML). Messages must be sent and received
according to the requirements in the pattern definitions for the specified dialog
patterns, or according to specified requirements for file transfers. Specified
message attributes must be provided.

A range of European standards are based on Transmodel: VDV 452 (Germany), NOPTIS (Sweden),
NEPTUNE (France), TransXchange (UK). The mapping may be found in the NeTEx documentation.

7 Assessment

Since this analysis reviewed PT standards of which all or part dealt with the passenger information
business area, this review shows only a small slice of their common elements. The areas of greatest
commonality included topological concepts such as STOP POINT, ROUTE, LINE, and BLOCK, their
physical coordinates (POINT), and the scheduled and estimated time (arrival/departure) associated
with the stop point (DATE PASSING TIMES and ESTIMATED PASSING TIME). Additionally, the agency
(AUTHORITY or OPERATOR) and the vehicle tracked (VEHICLE and VEHICLE DETECTING) are critical
elements to assign to the physical, topological and service concepts.

The concepts mapped to the Transmodel classes and associated attributes that are listed in Table 4.
(Note: since NeTEx is an implementation of Transmodel, only the data concept mappings to the other
standards are included in the table.)

Table 4 — Mapping to Transmodel classes and attributes

Transmodel class Transmodel attributes Standard mapping

ACTUAL VEHICLE EQUIPMENT SIRI, NeTEx

AUTHORITY or OPERATOR AuthoritylD, authorityName, authorityRef GTFS, TCIP, SIRI, NeTEx

alightingActivity GTFS, NeTEx

BEACON POINT, ACTIVATION POINT Korea ATIS, NeTEx

BLOCK identifier reference blockRef GTFS, TCIP, SIRI, NeTEx

boardingActivity GTFS, NeTEx, NeTEx

CONNECTION LINK from stop fromStopRef, GTFS, SIRI, NeTEx
duration (several types)

COURSE OF JOURNEYS id SIRI, NeTEx
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Table 4 (continued)
Transmodel class Transmodel attributes Standard mapping
DATA SYSTEM SIRI, NeTEx
DATED BLOCK SIRI, NeTEx

DATED PASSING TIMES

TCIP, KOREA ATIS, SIRI, NeTEx

DATED VEHICLE JOURNEY SIRI, NeTEx
DESTINATION DISPLAY SIRI, NeTEx
DAY OF WEEK GTFS, NeTEx
DAY TYPE GTFS, TCIP, NeTEx
DETECTED DIRECTION TCIP, NeTEx
DETECTED OPERATION TCIP, NeTEx, NeTEx
DIRECTION GTFS, SIRI, NeTEx
ESTIMATED PASSING TIME ESTIMATED ARRIVAL TIME, ESTIMATED DEPAR- KOREA ATIS, TCIP, SIRI, NeTEx

TURE TIME, EXPECTED WAIT TIME
FOOTNOTE TCIP, SIRI, NeTEx
JOURNEY PATTERN POINT IN JOURNEY PATTERN(:POINT(Id)):TIMETA- |TCIP, SIRI, NeTEx

BLED PASSING TIME (timetabled departure time,

timetabled arrival time, timetabled waiting time)

FOOTNOTE:FOOTNOTE ASSIGNMENT

JOURNEY PATTERN:SERVICE PATTERN:STOP POINT

IN JOURNEY PATTERN:STOP POINT

JOURNEY PATTERN:SERVICE PATTERN:STOP POINT

IN JOURNEY PATTERN:STOP POINT

JOURNEY PATTERN:VEHICLE JOURNEY:DAY TYPE
LINE id lineld, lineRef, lineLongName, lineShortName, de- JAPAN ATIS, GTFES, SIRI, NeTEx

scription
LINK DISTANCE routeLinkDistance GTFS, NeTEx
LINK SEQUENCE sequence GTFS, NeTEx
LOCATION coordinate GTFS, SIRI, NeTEx
MEAN PASSENGER WAIT TIME duration GTFS, NeTEx
MODE GTFS, NeTEx
MONITORED VEHICLE JOURNEY TCIP, SIRI, NeTEx
NETWORK VERSION Name GTFS, TCIP, NeTEx
ROUTE TCIP, NeTEx
OBSERVED PASSING TIME SIRI, NeTEx
PASSENGER QUERY (id) TCIP, NeTEx

PASSING TIME TIMETABLED ARRIVAL
TIME

arrivalTime, departureTime

GTFS, TCIP, NeTEx

PASSING TIME id, alight, reboard TCIP, SIRI, NeTEx

PERIOD endTime, startTime, startDate, endDate GTFS, NeTEx

PLACE Start of, End of TCIP, NeTEx

POINT ID, name, Coordinates, location attribute coordinates | GTFS, JAPAN ATIS KOREA ATIS, TCIP,

SIRI, NeTEx

POINT IN JOURNEY PATTERN TCIP, NeTEx

PT TRIP TCIP, NeTEx

RIDEs IN PT TRIP TCIP, NeTEx

ROUTE Id, DIRECTION, NAME TCIP, GTFS, KOREA ATIS, JAPAN ATIS,
SIRI, NeTEx

ROUTE LINK DISTANCE linkDistance GTFS, NeTEx

ROUTE PROJECTION identifier reference routeRef GTFS, NeTEx

© IS0 2015 - All rights reserved
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Table 4 (continued)

Transmodel class Transmodel attributes Standard mapping
SEQUENCE stopSequence GTFS, NeTEx
SERVICE JOURNEY SIRI, NeTEx
SERVICE JOURNEY INTERCHANGE Duration minimumTransferTime, advertised GTFS, SIRI, NeTEx
SERVICE PATTERN (Id) KOREA ATIS, NeTEx
STOP PLACE ELEMENT (Identifier of) (will be Assigned to a SCHEDULED GTFS, NeTEx

STOP POINT) stopPlaceld
STOP PLACE StopPointCode, Description, name GTFS, NeTEx
STOP POINT ID, NAME, for alighting, for boarding GTFS, KOREA ATIS, TCIP, JAPAN ATIS,

SIRI, NeTEx

STOP POINT IN JOURNEY PATTERN NAME TCIP, SIRI, NeTEx

TARGET PASSING TIME SIRI, NeTEx

TIMETABLE VERSION SIRI, NeTEx

TRANSPORT MODE TCIP, SIRI, NeTEx

TRIP OPTIMIZATION QUERY OPTIMIZATION MODE, PASSENGER QUERY (PLACE- |TCIP, NeTEx

destination, origin)

TRIP PATTERN Id, (Ordered list of PT TRIPs) TCIP, NeTEx

TYPE OF EVENT Description, id JAPAN ATIS, KOREA ATIS, NeTEx
TYPE OF SERVICE SIRI, NeTEx

VALIDITY CONDITION

conditionld, conditionRef

GTFS, SIRI, NeTEx

VEHICLE DETECTING

Id, time stamp, type,

JAPAN ATIS, KOREA ATIS, SIRI, NeTEx

VEHICLE JOURNEY identifier vehicleJourneyld, vehicleJourneyRef GTFS, SIRI, NeTEx
VEHICLE Id, vehicle registration number JAPAN ATIS, KOREA ATIS, NeTEx
VERSION SIRI, NeTEx

VERSION FRAMEs:

NETWORK VERSION FRAME, TIMETABLE VERSION
FRAME

TCIP, SIRI, NeTEx

16
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Annex A
(informative)

Business plan and survey: Detailed mapping of Transmodel and
regional standards

A.1 Purpose and need for a catalogue of worldwide standards on public
transport information

The purpose of this business plan is to justify the need for and develop program elements for developing
a catalogue of worldwide standard on public transport information. The catalogue will not only list
the standards that address public transport information concepts and exchange, but will also compare
these standards with respect to a reference data model, list of attributes, conformance, extensibility,
and maintenance. In particular, this project will enable ISO/TC 204, as well as the worldwide public
transport industry, to assess the consistency and coherence of existing public transport information
standards with a high level conceptual view. A significant obstacle to promulgating standards in the
international arena is the absence of a reference that ensures that regionally deployed standards
may be exchanged among systems of different national “flavours”. This effort will provide a baseline
that describes the similarities, differences, sameness and inconsistencies between existing regional
and national public transport standards and a reference standard. In developing the catalogue, the
worldwide public transport industry will adopt a model from which future regional and international
standards may be deployed.

The selection of the standard reference model is an important consideration. To date, there are few
national or regional models that have been widely adopted with the breadth and scope to meet the
needs of ISO/TC 204. Transmodel (Transmodel), developed by the European Union (CEN TC 278 WG 3),
is the most comprehensive and widely accepted model throughout Europe and, as such, should be used
as the baseline by which other regional and national standards efforts are compared. While it has been
validated for a large number of public transport operators in Europe, this effort will show Transmodel’s
strengths and weaknesses with respect to its global applicability. In showing its relevance to PT
practice, Transmodel may be promulgated as an ISO standard.

A.2 Benefits by region

The benefits to each of the participating national standard bodies are significant. Since a project such as
this effort requires commitment and resources from each participant, each participant was asked about
the benefits that they expect to derive from such an effort. This section includes benefit statements
from many major national stakeholders. Among the delegations included are:

e (Canada;
e France;
e Ireland;
e Japan;
e Korea;

e Norway;
e South Africa;

¢ United Kingdom;
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e United States.

A.2.1 Canada benefits statement

This project would be an important source of input for a project now getting underway in Canada.
In Quebec, some studies and experiments have been undertaken to define interoperability in the
exchange of information amongst various public transit authorities in different regions. However, for
now, this work cannot be characterized as standards development work. A new project with this as a
goal is now under development. A detailed description of the similarities and differences between TCIP
and Transmodel would be a significant benefit tor this project. It would also be beneficial to establish
some comparisons with road network information systems that already exist and to review the lessons
learned from their implementation.

A.2.2 France benefits statement

(1) Follow-up of the worldwide acceptance of Transmodel (or parts of it) in order to preserve to the
extent possible the investment already made:

The investment made by the French Ministry of Transport, over a decade to develop the Reference
Data Model for Public Transport, now brings recognized benefits for the French Public Transport
community with several information systems based on this norm; this investment shall be
preserved and any new data model extensions shouldn’t be contradictory to the currentreference;

The French Standardisation Mirror Group recognizes the importance of technical exchanges at
the ISO level, particularly before the revision of the current version in year 2011, in order to be
aware of / to collect the needs of other countries and to disseminate the norm worldwide.

(2) Partition of Transmodel into submodels / profiles: the existence of a User’s Guide presenting
profiles for particular Use Cases may be useful for Transmodel users, provided this work is generic.

The following Use Cases have been cited as being of interest:

Tactical planning of operations (elaboration of driver / vehicle schedules),
Operations follow-up (follow up of drivers’ work / vehicle performance),
Passenger information (provision of planned and actual timetables),

Passenger information (trip planning and passenger guidance - in particular guidance of
Visually Impaired Persons),

Passenger information /safety and security aspects - guidance for passengers and various
emergency management and first responders (police, assistance, help, etc.) through complex
stops,

Fare collection (sales of fare products, follow-up of sales and consumption of fare products).

Several Use Cases will rely not only on Transmodel, but also on the technical specification IFOPT
(Identification of Fixed Objects in Public Transport) developed within CEN TC278 WG3, in particular
on the Stop Place Model.

Potential Use Cases that extend Transmodel have been identified as being of interest to France:

Demand responsive systems,

Vehicle fleet management.

A.2.3 Ireland benefits statement

The work of creating the catalogue is of great importance in facilitating inter-operability of many
transport-related systems and the secure sharing of data.

18
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A.2.4 Japan benefits statement

The standard public transport information data format has been developed in Japan by the Ministry
of Land, Infrastructure and Transport, The major purpose is efficient information provision to the
public transport users. The real-time information and fixed information become easily available to the
public transport users by using this standard data format. Currently, it is mainly used in bus operators
to exchange data efficiently between bus operators and information providers, in addition to the
information provision to the bus users. There are several bus operators who even provide real time
transfer information between other transport modes.

A main purpose of the standardization of the information data format is efficiency improvement of the
information exchange among bus operators and information providers.

The enhancement of information contents, such as access information for the physically handicapped
person, real-time transfer information, the route guide, etc. is being planned.

Without having standard basic reference model, developing the standards is time consuming and the
confirmation of the optimal solution could not easily be examined.

If the reference basic models based on the Transmodel (Transmodel) are defined and become available,
the efficiency of the standardization work will be improved.

Moreover, with referring to those similar existing standards in other nations and regions, the standard
development work can be simplified and work load can be decreased, and the standards can be
developed in shorter time frame.

A.2.5 Korea benefits statement

We (Korea) have developed and are developing various Public Transport (PT) standards for obtaining
interoperability in the PT domain. But due to the lack of a basic reference model for these standards,
we have perpetrated inconsistency and conflicts among our standards as well as our standardization
activities. In this situation, we need a reference framework standard or specification that provides a
foundation for coordinating and understanding of our ongoing standardization efforts. PT objects are
the representations of real world actors in the domain of public transit, if we make a general reference
standard that includes PT actors (objects/classes), their attributes and relationships in the ISO level,
the anticipated benefits are as follows:

— enable an understanding of the contents and meaning of the data across domains and thus promote
the sharing of data among different applications;

— promote the efficient, effective and economic use of PT information and associated hardware and
software systems;

— contribute to a unified approach to addressing world-wide PT problems.

A.2.6 Norway benefits statement

Norway supports a standards catalogue on Public Transport (PT) information. PT is already, and
will also in the future, be a very important part of the worldwide effort to reduce the emissions from
individual road transport. To increase the use of PT, the availability, reliability and the quality of PT
services has to be improved. New Information and Communication Technologies (ICT) as well as
information exchange between PT systems will build the basis for such improvements.

Lots of resources have already been spent to achieve interoperability in regional PT systems. This also
includes the Norwegian interoperable electronic ticketing systems now being implemented as well as a
national and multi-modal travel planner for public transport. Information exchange is a key word here
and a standards catalogue on information exchange will be used as valuable input to the continuous
work on developing and improving PT ICT services.
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A.2.7 South Africa benefits statement

This project will assist South Africa who is in the stage of adopting a number of ITS standards. There
are a number of large ITS projects not only in Public Transport but in traffic management and traffic
control as well that are currently being planned and implemented.

A catalogue of nature will assist the country with very stretched resources to quickly identify and
access appropriate standards for adoption and implementation.

A.2.8 United Kingdom benefits statement

The UK view is that Transmodel is a universally applicable data reference model, and the proposed
catalogue is expected to endorse that view and to provide indications of where other local data models
(where they exist in any formal sense) might be mapped to Transmodel. It will also provide a basis for
the many information systems that have no data model to recognize the modelling structure which is
implicit in those systems, mapping them to the concepts in Transmodel. In so doing the work to create
the catalogue will help to provide an extended international validation of Transmodel (and an indication
of any areas which require further development to meet needs and approaches not previously identified
elsewhere) - and it is expected to secure a worldwide commitment to the adoption and maintenance and
enhancement of Transmodel as a universal data reference model for public transport - thereby capitalizing
on the considerable European investment that has already been made in it over the past 15-years.

A.2.9 United States benefits statement

A standards catalogue will enable the US transit industry to measure the scope and details of TCIP
with respect to standards being developed world-wide. A significant outcome would be a detailed
description of the similarities and differences between TCIP and Transmodel. A preliminary analysis
has shown that Transmodel is richer in describing the semantics (meaning) and relationships among
data concepts, while TCIP is richer in describing the attributes of the data concepts and more formal
in describing syntax (format and organization) of messages and dialogs. Interoperability requires both
formal semantic, syntactic message descriptions, and a defined sequence for exchanging messages. The
US transit industry will benefit from a conceptual view of transit data as described by Transmodel, a
conceptual view that defines referential integrity rules and validity checks that are associated with a
semantic model.

A.3 Justification for ISO work
This effort will result in significant benefits for international standards development. The effort will:

— Facilitate and promote international cooperation in the area of worldwide public transport
standard activities.

— Encourage the PT industry to adopt a coherent and consistent Reference Data Model standard
for PT where operators will benefit from a larger market base, lowering costs and enhancing
interoperability among the systems they procure.

— Enhance economic trade by enabling standards to apply across country boundaries.

— Support PT to build interoperable applications that will work across country boundaries.

A.4 Project work plan

The Project work plan (hereafter referred to as the Plan) addresses the tasks required to develop a
catalogue of worldwide standards on public transport information. The Plan consists of education,
outreach and technical analysis. The education and outreach effort will focus on articulating the
objectives and benefits of the effort for the PT industry and soliciting input from national delegations.
The technical analysis effort will focus on comparing the various national information exchange
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standards with Transmodel, as well as summarizing information related to other categories of standard
development practice.

— Task 1: Outreach/Education:

Develop materials that explain the purpose, objectives and benefits of the project to recruit
participation by national delegations.

Identify contact persons in national delegations who will assume responsibility for participating
in the effort.

Invite and offer one or more workshops on Transmodel and method for comparing it with
a public transport information exchange standard. (This activity should be paired with the
output from Task 2).

Provide technical assistance from Transmodel experts.

— Task 2: Scope of mapping:

For the purpose of prioritizing resources, identify target business areas for analysis.
Develop and approve criteria and methods for analysis.
Select validation and analysis teams.

Update survey (see Annex B for preliminary survey).

— Task 3: Mapping regional standards:

Acquire survey results from national / regional standard experts. (Note: each national body
should complete survey on their national / regional standard.)

Support delegations in completing surveys, particularly in comparing data concepts and
attributes from their standard to Transmodel.

Collect and compile surveys.
Analyze and validate findings.

Discuss and approve analysis in working group.

— Task 4: Impacts on Transmodel and regional standards:

Document findings in draft Technical Report (see Annex A for catalogue outline).
Submit new project (working draft).

Review comments on new project.

Submit committee draft.

Review comments on committee draft.

Prepare presentation(s).

Present to ISO/TC 204 and other national standard bodies as needed.

— Task 5: Alternatives to harmonize Transmodel and regional standards:

Describe alternative approaches for harmonizing worldwide standards.
Develop a report on the alternative approaches and a plan for moving forward.

Working group considers Plan for moving forward.
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A.5 Deliverables

22

Task 1

— outreach flyer (benefits and objectives)

— workshop materials

Task 2

— survey and instructions

— criteria and methods paper

Task 3

— survey submittals (and compiled surveys)

— survey analysis (presentation / paper)

Task 4

— executive presentation on Technical Report

— draft Technical Report catalogue (new project)
— respond to new project comments

— draft Technical Report catalogue (committee draft)
— respond to committee draft comments

— publish final Technical Report catalogue

Task 5

— harmonization options report

— plan for moving forward
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A.6 Schedule

4/08 |7/08 |10/08 [1/09 |4/09 |7/09 [10/09 |1/10 |1/10 |4/10 |7/10 |10/10 |1/11
Task\Month [0 3 |6 9 12 15 18 21 24 27 30 33 36

Task 1 X X X

workshops

Task 1
Tech Asst

Task 2

Criteria

Task 3

Complete Survey

Task 3
Analysis

Task 4
TR draft

Task 4
NP

Task 4
CD
Task 4 X
TR final
Task 5

Options Report
Task 5
Plan

A.7 Resources needed

This section describes the types of contributions requested of national and regional delegations as well
as the sKkills of individuals allocated to the effort. The resources needed to achieve this effort may be
substantial depending on the number of standards that are submitted for inclusion in the catalogue.

A.7.1 Contributions from national delegations

Contributions from the delegations include:

e Identify applicable standards that meet the criteria for inclusion in the catalogue.
e Assign individual responsibility for participation in meetings and discussions.

e Assign individual responsibility for completing survey (see experience and expertise of volunteers
for skill set requirements).

e Complete survey (see Annex B).

e Review ISO/TC 204 validation and analysis.

e Review Technical Report.

e Participate in alternatives report and plan for moving forward discussions.

This list does not preclude a delegation from offering additional services and contributions. Some
delegations may not have resources for fully completing the survey. However, it is worthwhile to
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identify related national standards that fall within the scope of catalogue (sections 1 through 3 of the
survey) even if resources are not available to complete survey sections 4 and 5.

In applying ISO policy, the descriptions and analysis will be documented in English.

A.7.2 Experience and expertise of participants

The persons assigned to the two major roles should represent their national delegations. The individual
assigned responsibility for completing the survey should understand their national information
standards and be familiar with Transmodel functional requirements, data concepts and attributes. In
addition, it would be helpful if they are familiar with how to transform a conceptual data model to
an implementation representation. Transmodel and ISO/TC 204 experts will be available to provide

technical support as needed.

A.8 Survey for catalogue data collection

1. Contactinformation

Contact Name

Contact Address

Country (Developed Standard)

Contact Email

2. Development process information

What is the standard name?

What type is the standard?

[semantics/message/abstract/implementation]

What is the scope of the standard?

What year was the standard published?

Has the standard been implemented?

Who published the standard?

What was the methodology used to develop the standard?

Please list a short history of the development process.

Please describe the ongoing maintenance.

3. Business area comparison

24
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Please associate and compare your standard’s business processes to the Transmodel. list all that apply.
Add new cells to your standard business processes that are not covered by Transmodel.

Transmodel Business Package

Network Description

Versions, Validity And Layers

Tactical Planning

Schedules and Versions

Vehicle Scheduling

Driver Scheduling

Personnel Disposition

Rostering

Passenger Information

Operations Monitoring And Control

Fare Collection

Management Information

Multimodal Operation in Public Transport

Multimodal Operators’ Environment

4. Data concept comparison

Please associate and compare your standard’s data concepts/entities/classes to the Transmodel. List all
that apply. Add new cells to your standard data concepts that are not covered by Transmodel.

(See data concept list in database/spreadsheet.)

5. Attribute comparison

Please associate and compare your standard’s attributes to the Transmodel. list all that apply. Add new

cells to your standard attributes that are not covered by Transmodel.
(See attribute list in database/spreadsheet.)

6. Conformance requirements

Please list Conformance Requirements for the standard

Please list base standards used (e.g., XML)

© ISO 2015 - All rights reserved

25



PD ISO/TR 17185-2:2015
ISO/TR 17185-2:2015(E)

Annex B
(informative)

US transit communications interface profiles comparison to
Transmodel high level business areas

The high level business area comparison shows the similarities between Transmodel and TCIP across
all business areas. The detailed topics are grouped into different categories. Table B.1 shows the
detailed subprocesses that are mapped from TCIP to Transmodel. In the first two columns the bolded
lettering signifies the high level process while the subprocesses are included below the process names.
For example, the TCIP Spatial Data Management Process contains four subprocesses: Data Creation
or Collection; Maintenance and Management of Spatial Data; Geoprocessing; and Data Output and
Distribution. Transmodel’s similar or equivalent Network Description subprocesses include:

e Elements of Topology;

e Infrastructure Description;

e Restrictions;

¢ Combined Diagram on Topology;

e Additional Aspects to Point;

e Generic Network Concepts;

e Combined Diagram on Generic Network Concepts;
e Network Linear Features;

¢ Combined Diagram on Network Linear Features;
e Projection;

e  GDF Interface.

The last column describes the differences between the two standards.
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Annex C
(informative)

Korea ATIS Class-Attribute comparison to Transmodel

This Annex provides a mapping of Transmodel to the Korean ATIS standard.
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Annex D
(informative)

TCIP Class-Attribute comparison to Transmodel

This Annex provides a mapping of Transmodel classes to TCIP messages/frames and data elements.
Descriptions of each column are:

— Transmodel Class: the name of the concept or a derived concept from the data model.

— Transmodel diagram number: Data model that shows the relationships among Transmodel entities.
— TCIP Message or Frame: The message that conveys a concept or service.

— TCIP Data Element: A TCIP attribute that is part of a message.

— Comparison / Comment: Describes how Transmodel maps to the TCIP concept.

Six TCIP Messages and Frames were used to compare TCIP Passenger Information concepts to
Transmodel. They include:

— ATIS:BoardingInstructions (message).

— PlItineraryFareSub (frame).

— PIScheduleAdherenceCountdown (message).
— PiTextTimetable (message).

— PiTripltineraryListSub (frame).

— SubRoute (frame).

— PiTripltineraryList (message).

Each TCIP attribute of a message or frame is mapped to a Transmodel class. Since TCIP is rich in
attributes and Transmodel in entities, Transmodel concepts are captured within its data model. A
derived relationship implies that the Transmodel concept may be understood through the relationship
between entities rather than a single entity.
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Annex E
(informative)

Japanese ATIS Class-Attribute comparison to Transmodel

This Annex provides a mapping of Transmodel classes to Japanese ATIS class-attributes.

the spatial description
of the network. POINTs
may be located by a
LOCATION in a given
LOCATING SYSTEM.

Table E.1
TM Class TM Definition TM Attribute Japanese Standard Class Japanese Standard Attribute
Name
LINE A group of ROUTESs ID Service line/route ID
which is generally
known to the public NAME Name
by similar name or Pronunciation
number.
Type
Average waiting time
One way
Code
Destination ID
LOCATION The position of a POINT | COORDINATE _1 Section line coordinates Coordinate#1
with a reference to .
agiven LOCATING COORDINATE_2 Coordinate#2
SYSTEM. COORDINATE_3 Coordinate#3
MEAN PASSENGER An estimated mean DURATION Average waiting time Unit in minute
WAIT TIME waiting time for a . .
passenger ata SCTOP It is half of an average interval of
POINT, used to calcu- train/bus services.
late the approximate
duration of a trip. This
value is estimated
from the mean interval
between vehicles on a
JOURNEY PATTERN or
a COMMON SECTION.
NETWORK VERSION |A setof networkdata |[NAME Last updated date YYYY-MM-DD
(and other data logi- )
cally related to these) YYYY: Year
to which the same MM: Month (1 through 12: add 0 on
VALIDITY CONDITIONs top of it if it is one digit)
have been assigned.
DD: Day (1 through 31: add 0 on top
of itif it is one digit)
PASSING TIME Time data concerning |ID Bus stop arrival/ departure/ |hh:mm:ss:sss
public transport vehi- passing time )
cle passing a particular ALIGHT AND hh: hour
POINT; e.g. arrival REBOARD mm: minute
time, departure time,
waiting time. ss: second, can be omitted
sss: mili second, can be omitted
POINT A 0-dimensional node |ID Section physical route sta- Station/Stop ID
of the network used for NAME tion/stop#1
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Table E.1 (continued)

TM Class

TM Definition

TM Attribute

Japanese Standard Class
Name

Japanese Standard Attribute

ROUTE

An ordered list of locat-
ed POINTs defining one
single path through the
road (or rail) network.
A ROUTE may pass
through the same
POINT more than once.

—

D
NAME

Line/Route

Service line/route ID: Eight digit,
alphabet and/or number

Name of line/route: Name of service
line/route

Pronunciation of name of line/route
Type: Type of train/bus
Examples:

Air flight, Shinkansen, Sleeping car/
express, Express, Rapid, Rapid ex-
press, Local, Connecting bus, City
bus, Boat, Street car, LRT, BRT

Average waiting time: Unitis minute

It is half of an average interval of
train/bus services

Route name: Example) Tokaidosen

One way: Put circle if it is one way
service line/route

Individual code: Operator’s internal
use number, if used. Leave blank, if
not used.

Destination ID: Eight digit, alphabet
and/or number. Can be left blank

STOP POINT

A POINT where passen-
gers can board or alight
from vehicles.

FOR ALIGHTING
FOR BOARDING

Service station/Bus stop

Station/bus stop ID: Nine digit, al-
phabet and/or number

Time: Travel time from previous sta-
tion/bus stop (unit:minute)

Putzero in starting station/bus stop

Put -1 in section dividing station/
bus stop where train/bus does not
stop at there.

No get-in/on: Put circle in the station/
bus stop where no get-in/on service
is provided.

Disregard in the starting station/
bus stop.

No get-off: Put circle in the station/
bus stop where no get-off service is
provided Disregard in the ending
station/bus stop.

Route ID: Describe route ID (Eight
digit, alphabet and/or number) re-
garding point-on-the-route infor-
mation. Itis updated or changed when
train/bus passes through different
station/bus stop.

Destination number: Describe desti-
nation ID (Eight digit, alphabetand/
or number) regarding destination
information. Itis updated or changed
when train/bus passes through dif-
ferent station/bus stop.

40
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device and of collecting
crude data such as an
absolute location of the
vehicle.

Table E.1 (continued)
TM Class TM Definition TM Attribute Japanese Standard Class Japanese Standard Attribute
Name
TYPE OF EVENT A classification of ID Incident Occurrence day/time
EVENTSs (e.g. ALARMs, .
INCIDENTS) according DESCRIPTION Occurrence section
to their cause of effect. |NAME Affected section
Direction
Cause
Status
Alternative transport
Description
Expected resumption
VEHICLE A public transportve- |ID Vehicle number Type
hicle used for carrying
passengers. VEHICLE REGISTRA- ID
TION NUMBER
VEHICLE DETECTING |An activity consisting |ID Bus location Information sent time: Time real
in the identification of time data was transmitted from ve-
avehicle ata certain TIME STAMP hicle in accordance with [SO 860
time by a detection TYPE hh:mm:ss:sss

hh: hour

mm: minute

ss: second, can be omitted

sss: mili second , can be omitted
Positon data time stamp: Time the
vehicle passed certain designated
point in accordance with [SO 80
hh:mm:ss:sss

hh: hour

mm: minute

ss: second, can be omitted

sss: mili second, can be omitted

Station/bus stop ID: Nine digit, al-
phabet and/or number

Longitude: Describe longitude n ac-
cordance with international stand-
ards and should be integral decimal
numbers describing downto 1/1000
second value.

Example; 130deg50min39sec
-a (130X3600+50X60+39)X
1000=471039000

Latitude: Describe latitude in ac-
cordance with international stand-
ards and should be integral decimal
numbers describing down to 1/1000
second value.

Example; 33deg53min52sec-a(33X-
3600+53X60+52)X1000=12203200
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Annex F
(informative)

General Transit Feed Specification (GTFS) Class-Attribute

comparison to Transmodel

This Annex provides a mapping of Transmodel classes to GFTS fields.[5] This comparison is
excerpted from.[6]

Table F.1

GTFS-agency.txt

A GTFS-agency corresponds to the Transmodel concept of AUTHORITY. The original version of GTFS supported one
agency is allowed per file, i.e. there was no notion of multiple providers. It has now been refined to allow multiple
agencies.

Transmodel in fact distinguishes between an OPERATOR and an AUTHORITY, and OPERATIONAL UNIT, allowing
the attribution of services to operators in multi operator timetables (as say on UK Rail, or London Buses). However
the AGENCY can be used for the authority for practical purposes.

Inclusion of a time-zone is needed in GTFS because GTFS-stop times don t use full UTC times (i.e. indicate time zone).
Given the complex interlocking of European time zones we would propose using UTC for all purposes. Language
and URL are useful presentation related attributes.

TM Equivalent GTFS Field Name GTFS Type GTFS Description
AUTHORITY agency_id agencyld Uniquely identifies a transit agency. A transit feed may represent
” . data from more than one agency. The agency_id is dataset unique.

Identifier (String) This field is optional for transit feeds that only contain data for a

authorityld single agency.

AUTHORITY NAME agency_name string Name of the transit agency. Example: TriMet

authorityName

(agencyUrl) agency_url url Fully qualified URL for agency Example: http://trimet.org

(authority- agency_-timezone |timezone Time zone where the transit agency is located. See

Timezone) https://en.wikipedia.org/wiki/List_of tz zones
Example(s): America/Los_Angeles

(authorityLang) agency_lang lang two-letter [SO 639-]f code for the primary language used by this
transit agency. This setting defines capitalization rules and other lan-
guage-specific settings for all text contained in this transit agency’s
feed. Please refer to http://www.loc.gov/standards/iso639-2/ph
code list.php for alist of valid values.

(authority- agency_phone string A single voice telephone number for the specified agency. This field is
a string value that presents the telephone number as typical for the

PhoneNumber) agency’s service area. It can and should contain punctuation marks
to group the digits of the number. Dialable text (for example, TriMet’s
“503-238-RIDE”) is permitted, but the field must not contain any
other descriptive text.
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Table F.1 (continued)
GTFS-stops.txt Table | The GTFS-stops.txt file provides a basic STOP PLACE model, similar to that of IFOPT.
STOP PLACE
( ) Transmodel distinguishes between the SCHEDULED STOP POINT - the timetable reference to a stop - and the physical
stop, which may be either a STOP PLACE (i.e. Station, pair of stops or other named grouping) or a specific point of
access such as a pole, platform or gangway i.e. QUAY. (In IFOPT a QUAY may be further subdivided by a BOARDING
POINT). A SCHEDULED STOP POINT can be assigned to a STOP PLACE and or QUAY very often this assignment is
assumed, thatis implicitin the use of the same identifier for both the SCHEDULED STOP POINT and the STOP PLACE,
but may be explicit and dynamic (e.g. in the case of a bus stop that moves temporarily, or train platform change.
Stops can have a complex relation to each other, e.g. in bus and train stations, and to cities and towns. Large stops
such a Train platform may have a substructure (e.g. be used as separate platforms, or have boarding points). IFOPT
hasadded to Transmodel a more elaborated representation of an interchange with distinct concepts of STOP PLACE,
ACCESS SPACE, QUAY, and BOARDING POINT.
The original GTFS had no grouping mechanism for stops. Since 2008 stops may be linked to a single parent each,
this allows a GTFS-stop to also be used asa STOP AREA, or STOP PLACE. (Ifitis used as a stop are it cannot be used
as an access point as well).
The GTFS-stop has no mode (i.e. on cannot tell whether itis a bus or train).
There are thus two types of GTFS-stop, as station (i.e. AREA, or STOP PLACE.
TM Equivalent GTFS Field Name GTFS Type GTFS Description
Identifier of stop_id stopld ID that uniquely identifies a stop.
STOP PLACE (String) Multiple routes may use the same stop.
ELEMENT Example(s): S81INATHIST
(will be
Assigned to a
SCHEDULED
STOP POINT)
stopPlaceld
stopCode stop_code string Contains short text or a number that uniquely identifies the stop for
passengers. Stop codes are often used in phone-based transitinformation
systems or printed on stop signage to make it easier for riders to get
a stop schedule or real-time arrival information for a particular stop.
The stop_code field should only be used for stop codes thatare displayed
to passengers. For internal codes, use stop_id.
This field should be left blank for stops without a code.
stopPlace- stop_name string The name of a stop. A name that people will understand in the local
and tourist vernacular.
Name
Example(s): 81 St-Museum of Natural History
StoPlace- stop_desc string Description of a stop. Please provide useful, quality information. Do not
L. simply duplicate the name of the stop.
Description
Example(s): The 81 St-Museum of Natural History stop is located at
the southwest corner of the intersection at West 81st St. and Central
Park West. The stop is two blocks south of the American Museum of
Natural History.
POINT stop_lat WGS 84 The latitude of a stop. The field value should contain a WGS 84 geodetic
. . datum.
coordinates geodetic
Example(s): 40.781969
datum.
POINT stop_lon WGS 84 The longitude of a stop. The field value should contain a WGS 84 geo-
) . detic datum.
coordinates geodetic
Example(s): 73.972011
datum.
TARIFF ZONE zone_id zoneld The fare zone for a stop. Zone IDs are required if you want to provide
3 X fare information using fare_rules.txt.
tarrifZoneRef (String)
Example(s): 2
(stopUrl) stop_url url The URL of a web page about a particular stop. This should be different

from the agency_url and the route_url fields.
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Table F.1 (continued)

StopPlace

Location_type enum Identifies whether this stop ID represents a stop or station. If no location
type is specified, or the location_type is blank, stop IDs are treated as
stops. Stations may have different properties from stops when they are
represented on a map or used in trip planning.

The location type field can have the following values:

0 or blank - Stop. A location where passengers board or disembark
from a transit vehicle.

1 - Station. A physical structure or area that contains one or more stop.

parentStopPlaceElement

Parent_station string For stops that are physically located inside stations, the parent_sta-
tion field identifies the station associated with the stop. To use this
field, stops.txt must also contain a row where this stop ID is assigned
location type=1.

GTFS-routes.txt (LINE
/ ROUTE)

The GTFS routes.txt table holds LINE attributes such as the name of the line or route.

The GTFS-route entity is in effect a Transmodel LINE, (as opposed to a Transmodel ROUTE) an arbitrary group of
ROUTESs which is generally known to the public by a similar name or number. The GTFS-trips i.e. vehicle journeys
of a LINE follow similar but not necessarily exactly the same service patterns.

Because it is concerned with computing and managing timetables and other data sets, Transmodel separates out
the distinct information layers underpinning a vehicle journey. In particular, the infrastructure nodes and links
(ROAD ELEMENTS and RAIL ELEMENTS); the directional ROUTE, ROUTE LINKS and ROUTE POINTSs over the
infrastructure; the SERVICE PATTERN (the sequence of stops used when traversing a route in a particular direc-
tion, possibly as subset of the overall route); the JOURNEY PATTERN (the service pattern with timing information
added) and VEHICLE JOURNEYs (Aninstance of ajourney ata particular time which follows aJOURNEY PATTERN).

The Transmodel approach allows a large degree of reuse of elements and also preserves structural data that may
be of use other applications, e.g. scheduling or AVL systems. Most of this isirrelevant to GTFS and the final schedule
for passengers, but can be useful when fusing data sets.

At the service or route level the operational profile is described largely textually.

TM Equivalent GTFS Field Name GTFS Type GTFS Description
LINE route_id routeld An ID that uniquely identifies a route.
lineld (String) Example(s): R17X
AUTHORITY agency_id nmtoken An agency for the specified route. This value is referenced from the
) agency.txt file. Use this field when you are providing data for routes
authorityRef from more than one agency.
LINE name route_short_name |string Short name of a route. This will often be the route number or route
. character(s). If the route does not have a short name, please use an
lineShortName empty string as the value for this field.
Example(s): f the route full name is 17-NW 21st Ave/St Helens Rd,
then provide 17 as the route_short_name value.
LINE long name route_long_name |string Full name of aroute. This name will often include the route’s destination
. or stop. If the route does not have a long name, please use an empty
lineLongName string as the value for this field.
Example(s): Ifthe route full name is 17-NW 21st Ave/St Helens Rd, then
please provide NW 21st Ave/St Helens Rd as the route_long_name value.
LINE textual route_desc string A description of aroute. Please provide useful, quality information. Do
. not simply duplicate the name of the route.
description
L. Example(s): A trains operate between Inwood-207 St, Manhattan and
description Far Rockaway-Mott Avenue, Queens at all times. Also from about 6AM
until about midnight, additional A trains operate between Inwood-207
St and Lefferts Boulevard (trains typically alternate between Lefferts
Blvd and Far Rockaway.
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Table F.1 (continued)

MODE route_type 0 - Tram The type of transportation used on a route. Valid values for this field are:

mode 1 - Subway Example(s):

European 2 - Rail 0 - Tram, Streetcar, Lightrail. Any light rail or streetlevel system within
ametropolitan area.

usage 3 - Bus
1-Subway, Metro. Any underground rail system within a metropolitanarea.

would 4 - Ferry
2 - Rail. Used for intercity or long-distance travel.

Separate 5- CableCar

. 3 - Bus. Used for shorthand long-distance bus routes.
out light 6 - Gondola
. . 4 - Ferry. Used for shorthand long-distance boat service.
rail from 7 - Funicular
) 5 - Cable car. Used for street-level cable cars where the cable runs

Tram: beneath the car.

Add Coach 6 - Gondola, Suspended cable car. Typically used for aerial cable cars

and AIR 7? where the car is suspended from the cable.

7 - Funicular. Any rail system designed for steep inclines.
+++

(lineURL) route_url url Contains the URL of a web page about that particular route. This should
be different from the agency_url. The value must be a fully qualified
URL that includes http:// or https://, and any special characters in the
URL must be correctly escaped. See : i

i for a description of how to create
fully qualified URL values.

(lineColourURL) route_color hexValue Defines a color that corresponds to aroute. The color mustbe provided
as ahexadecimal number. If the route_color makes overlaid text difficult
toread, specify a contrasting text color with the route_text_color field.

(lineText ColourURL) |route_text_color hexValue Can be used to specify a legible color to use for text drawn against a

background of route_color.

Trips.txt (VEHICLE
JOURNEY)

The GTFS trips entity, describes and individual that is a scheduled journey of a vehicle. Note that in Transmodel the
term TRIP is used for the itinerary of the passenger, not the vehicle.

The inclusion of Block allows journey planners to infer whether a change is needed on certain route topologies,
e.g. circular routes.

The Shape element, corresponding to a TransXChange Route/ Track allows the project ion of a specific path on a
map from a route.

TM Equivalent GTFS Field Name GTFS Type GTFS Description
VEHICLE JOURNEY trip_id tripld An ID that identifies a trip.
identifier (String) Example(s):1AWE
vehicleJourneyld/
LINE identifier reference | route_id routeld ID that uniquely identifies a route. This value is referenced from the
lineRef (String) routes.txt file.
Example(s): R17X
VALIDITY CONDITION |service_id serviceld ID that uniquely identifies a set of dates when service is available for
. . . one or more routes. This value is referenced from the calendar.txt file.
identifier reference (String)
Example(s): WE
(conditionRef) xample(s)
DESTINATION DISPLAY | trip_headsign string The text that appears on a sign in the vehicle that identifies the trip’s
L . destination to passengers.
destinationDisplay

Example(s): Montgomery Park
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Table F.1 (continued)

DIRECTION

direction

direction_id

directionEn

um

Optional. The direction_id field contains a binary value thatindicates
the direction of travel for a trip. Use this field to distinguish between
bi-directional trips with the same route_id. This field is not used in
routing; it provides a way to separate trips by direction when pub-
lishing time tables. You can specify names for each direction with the
trip_headsign field.

0 - travel in one direction (e.g. outbound travel)

1-travel in the opposite direction (e.g. inbound travel) For example, you
could use the trip_headsign and direction_id fields together to assign a
name to travel in each direction on trip “1234”, the trips.txt file would
contain these rows for use in time tables:

trip_id, ..., trip_headsign,
direction_id
1234, ..., to Airport,0

1234, ...,to Downtown,1

BLOCK identifier ref-
erence

blockRef

block_id

blockld
(String)

The block to which the trip belongs. A block consists of two or more
sequential trips made using the same vehicle, where a passenger can
transfer from one trip to the next just by staying in the vehicle. The
block_id is dataset unique.

Example(s):
B1AWE

ROUTE PROJECTION
identifier reference

routeRef

shape_id

shapeld
(String)

An ID that defines a shape for the trip. This value is referenced from
the shapes.txt file. The shapes.txt file allows you to define how a line
should be drawn on the map to represent a trip.

GTFS-stop_times.txt
(STOP IN SEQUENCE |
CALL)

The GTFS stop_times entity aggregates a STOP IN SEQUENCE for a VEHICLE JOURNEY, aggregating with the TIME-
TABLED PASSING TIMES and a stop activity. This is a common practical view; used for example by the SIRI Call
element for both planned and estimated timetables.

The use of local time for the data type on times rather than UTC is unfortunate if there are cross timezone trips or
variable summer time. We would propose using ITC on everything.

TM Equivalent GTFS Field Name GTFS Type GTFS Description
VEHICLE trip_id tripld ID that identifies a trip. This value is referenced from the trips.txt file.
JOURNEY (String) Example(s): 1AWE
identifier
vehicleJourney
Ref
PASSING TIME arrival_time HH:MM:SS The arrival time ata specific stop for a specific trip on aroute. The value
. should be expressed in HH:MM:SS local time after midnight of the day
TIMETABLED local time on which the trip begins.
ARRIVAL TIME Please include all times for stops that are time points. Arrival times for
arrivalTime the first and last stop in a trip are required. All other arrival times are
optional and, if unavailable, may be represented with an empty string
value. Stops without arrival times will be scheduled based on the nearest
preceding timed stop. Do not interpolate stops
Example(s): The following columns list stop times for a trip and the
proper way to express those times in the arrival_time field:
Time arrival_time value
08:10:00 A.M. 08:10:00
01:05:00 P.M. 13:05:00
07:40:00 P.M. 19:40:00
01:55:00 A.M. 25:55:00
Note: Trips that span multiple dates will have stop times greater than
24:00:00. For example, if a trip begins at 10:30:00 p.m. and ends at
2:15:00 a.m. on the following day, the stop times would be 22:30:00
and 26:15:00.
Entering those stop times as 22:30:00 and 02:15:00 would not produce
the desired results.
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PASSING TIME departure_time HH:MM:SS The departure time from a specific stop for a specific trip on a route.
. The value should be expressed in HH:MM:SS local time after midnight
TIMETABLED local time of the day on which the trip begins. If the departure and arrival times
ARRIVAL TIME are identical, please duplicate the values in the arrival_time and de-
parture_time fields.
departureTime . . . .
Example(s):The following columns list stop times for a trip and the
proper way to express those times in the departure_time field:
Time departure_time value
08:10:00 A.M. 08:10:00
01:05:00 P.M. 13:05:00
07:40:00 P.M. 19:40:00
01:55:00 A.M. 25:55:00
STOP PLACE stop_id stopld AnID thatuniquely identifies a stop. Multiple routes may use the same stop.
. . This value isreferenced from the stops.txt file. Example(s):S81NATHIST
StopPointCode (String)
SEQUENCE stop_sequence integer The cardinal number that identifies the order of a stop on a particular
trip. The first stop on the trip should have a stop_sequence of 1; the
stopSequence second stop on the trip should have a stop_sequence of 2, and so forth.
Example(s):3
DESTINATION stop_headsign string The text that appears on a sign that identifies the trip’s destination to
passengers. Use this field when the headsign changes between stops. If
DISPLAY this headsign is associated with an entire trip, use trip_headsign instead.
Boarding pickup_type 0- Whether passengers are picked up ata stop as part of the normal schedule
. or whether a pickup at the stop is not available. This field also allows
Activity Regularly the transit agency to indicate that passengers must call the agency or
boardingActivity scheduled notify the driver to arrange a pickup at a particular stop. Valid values
for this field are:
pickup e
The default value for this field is 0.
1-No
pickup
available
2 - Must
phone
agency to
arrange
pickup
3 - Must
coordinate
with driver
to arrange
pickup
Alighting drop_off_type 0 - Regularly sched- | Whether passengers are dropped off at a stop as part of the normal
L. uled drop off schedule or whether a drop off at the stop is not available. This field
Activity .. |also allows the transit agency to indicate that passengers must call the
alightingActivity 1-Nodrop offavail- agency or notify the driver to arrange a drop off at a particular stop.

able 2 - Must phone
agency to arrange
drop off

3 - Must coordi-
nate with driver to
arrange drop of

Valid values for this field are: (see values)

The default value for this field is 0.
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LINK shape_dist_ decimal Positions a stop as a distance from the first shape point. The shape_dist_

traveled field represents areal distance traveled along the route in units
DISTANCE traveled such as feet or kilometers. For example, if a bus travels a distance of 5,25
routeLinkDistance kilometers from the start of the shape to the stop, the shape_dist_trav-
eled for the stop ID would be entered as “5,25”. The values used for
shape_dist_traveled must increase along with stop_sequence: they
cannot be used to show reverse travel along a route.

The units used for shape_dist_traveled in the stop_times.txt file must
match the units that are used for

GTFS-calendar.txt (VA- | The GTFS-calendar specifies a PERIOD and DAY TYPE part of a Transmodel VALIDITY CONDITION it allows GT-
LIDITY CONDITION) |ES-Service period and day types to be specified. Thus a separate SERVICE is needed to associate a given calendar
with a GTFS-Trip or trips.

Service dates are assumed to start and end at midnight.

TM Equivalent GTFS Field Name GTFS Type GTFS Description

VALIDITY service_id nmtoken An ID that uniquely identifies a set of dates when service is available

CONDITION for one or more routes.

conditionld Example(s): WE

DAY TYPE / DAY OF monday Binary o/1 Whether the service is valid for all Mondays.

WEEK Note: May list exceptions for particular dates, such as holidays, in the
calendardates.txt file.

DAY TYPE / DAY OF tuesday Binary o/1 Whether the service is valid for all Tuesdays.

WEEK

DAY TYPE / DAY OF wednesday Binary o/1 Whether the service is valid for all Wednesdays.

WEEK

DAY TYPE / DAY OF thursday Binary o/1 Whether the service is valid for all Thursdays.

WEEK

DAY TYPE / DAY OF friday Binary o/1 Whether the service is valid for all Fridays.

WEEK

DAY TYPE / DAY OF saturday Binary o/1 Whether the service is valid for all Saturdays.

WEEK

DAY TYPE / DAY OF sunday Binary o/1 Whether the service is valid for all Sundays.

WEEK

PERIOD start_date YYYYMMDD Start date for the service.

startDate

PERIOD end_date YYYYMMDD End date for the service. This date is included in the service interval.

endDate

GTFS-calendar_dates. | The GTFS- calendar_dates table allows OPERATING DAYs to be specified as part of the VALIDITY CONDITION (i.e.
txt (VALIDITY CONDI- | GTFS-service). In particular it allows public holidays and exceptions to the regular day types to be expressed as
TION) specific calendar dates on which the service does or does not run. There are no public holiday day types, thus ex-
ceptions can be stated, but they must be explicitly repeated as dates each year. There is no text associated with the
date so exceptions cannot be explained to the user e.g. as Christmas day or Holiday schedule - this has to be done
in the textual service description.

TM Equivalent GTFS Field Name GTFS Type GTFS Description

VALIDITY CONDITION |service_id serviceld ID that uniquely identifies a set of dates when service is available for
. . . one or more routes.

identifier (String)

conditionld ] Example(s): WE

DAY TYPE date date YYYYMMDD a particular date when service availability is different than the norm
date as indicated by the exception_type
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DAY TYPE attribute

exceptionType

exception_type

exceptionEnum

1- service has been
added for the speci-
fied date.

2 - service has been
removed for the
specified date.

Indicates whether service is available on the date specified in the date
field. For example, suppose a route has one set of trips available on
holidays and another set of trips available on all other days. You could
have one service_id that corresponds to the regular service schedule
and another service_id that corresponds to the holiday schedule. For
a particular holiday, you would use the calendar_dates file to add the
holiday to the holiday service_id and to remove the holiday from the
regular service_id schedule.

GTFS-fare_attributes.

GTFS Fare attributes allows the expression of a basic fare product with simple FARE USAGE PARAMETERS and

txt (FARE PRODUCT) |PAYMENT METHODS. This is a very basic PRICE GROUP compared with the many Fare models considered in Trans-
model and the recent UK FareXchange study.
TM Equivalent GTFS Field Name GTFS Type GTFS Description
FARE fare_id fareld ID that uniquely identifies a fare class.
ELEMENT (String) Example(s): b
identifier
FARE PRICE price Currency amount |The price field contains the fare price, in the unit specified by
currency_type.
Example(s): 1,75
(currency) currency_type The currency used to pay the fare. alphabetical currency code
Currency type http://www.iso.org/iso/prodsservices/popstds/currencycodeslist.html
Currency type
Example(s): USD
PAYMENT payment_method methodEnum When the fare must be paid. Valid values for this field are:
METHOD 0 - Fare is paid
payment-Method on board.
1 - Fare must
be paid before
boarding.
FARE transfers 0-No The number of transfers permitted on this fare.
PARAMETER transfers
attribute permitted on
(transfers) this fare.

1 - Passenger
may transfer
once.

2 - Passenger
may transfer
twice.

(empty) - If

this field is
empty, unlimited
transfers are

permitted.
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FARE
PARAMETER
attribute
(transfer-

Duration)

transfer_duration

seconds

The length of time in seconds before a transfer expires.

Example(s): 4000

GTFS-fare_rules.txt
(DISTANCE MATRIX)

The GTFS-fare_rules allow a simple zonal TARIFF STRUCTURE to be expressed. Different fares for tariff zone to tariff
zone fares can be stated this corresponds to a Transmodel DISTANCE MATRIX and PRICE TABLE of Transmodel.

Thisis arelatively trivial subset from the many Fare models supported in Transmodel and considered in the recent
UK FareXchange study.

GTFS thus has a basic tariff zone structure, but not stage fares and there is no way to specify vehicle journey level
availability conditions or complex Fare Product usage rules as are found for UK rail.

TM Equivalent GTFS Field Name GTFS Type GTFS Description
FARE STRUCTURE fare_id fareld ID that uniquely identifies a fare class. This value is referenced from
. . . the fare_attributes.txt file.
ELEMENT identifier (String)
Example(s):b
fareld ple(s)
LINE identifier route_id routeld Route associated with the fare. Route IDs are referenced from the routes.
. txt file. If you have several routes with the same fare attributes, create
reference (String) arow in fare_rules.txt for each route.
lineRef For example, if fare class “b” is valid on route “TSW” and “TSE”, the
fare_rules.txt file would contain these rows for the fare class:
b,TSW
b,TSE
Example(s):TSW
TARIFF ZONE origin_id zoneld Origin zone ID associated with the fare. Zone IDs are referenced from
. the stops.txt file. If you have several origin IDs with the same fare at-
DISTANCE MATRIX (String) tributes, create a row in fare_rules.txt for each origin ID.
identifier For example, if fare class “b” is valid for all travel originating from
reference either zone “2” or zone “8”, the fare_rules.txt file would contain these
rows for the fare class:
originRef b 2
b,,8
Example(s): 2
TARIFF ZONE destination_id zoneld Destination zone ID associated with the fare. Zone IDs are referenced
. from the stops.txt file. If you have several destination IDs with the same
DISTANCE MATRIX (String) fare attributes, create a row in fare_rules.txt for each destination ID.
identifier For example, you could use the origin_Id and destination_Id fields to-
reference gether to specify that fare class “b” is valid for travel between zones 3
and 4, and for travel between zones 3 and 5, the fare_rules.txt file would
destinationRef contain these rows for the fare class:
b,, 3,4
b,,3,5
Example(s): 4
TARIFF ZONE contains_id zoneld Associates the fare ID with all routes that pass through a specified loca-
. . . tion. The contains_ID field is azone ID, referenced from the stops.txt file.
identifier (String)
For example, if fare class “c” is associated with all travel on the GRT route
reference that passes through zone 6, the fare_rules.txt would contain this row:
(containsRef)

¢,GRT,,,6
Example(s): 6

GTFS-shapes.txt ()

The GTFS-shape allows the LINK PROJECTION of an individual VEHICLE JOURNEY on to a map LINK PROJECTION.

TM Equivalent

GTFS Field Name

GTFS Type

GTFS Description

50

© ISO 2015 - All rights reserved




PD ISO/TR 17185-2:2015
ISO/TR 17185-2:2015(E)

ROUTE shape_id shapeld An ID that uniquely identifies a shape.
PROJECTION (String)
identifier
Route_Projectionld
POINT location shape_pt_lat lat Associates a shape point’s latitude with a shape ID. The field value must
. . be a valid WGS 84 latitude. Each row in shapes.txt represents a shape
attribute coordinates point in your shape definition.
For example, if the shape “A_shp” has three points in its definition, the
shapes.txt file would contain these rows to define the shape:
A_shp,37.61956,122.48161,1
A_shp,37.64430,122.41070,2
A_shp,37.65863,122.30839,3
POINT location shape_pt_lon long In shapes.txt represents a shape point in your shape definition.
attribute coordinates For example, if the shape “A_shp” has three points in its definition, the
shapes.txt file would contain these rows to define the shape:
A_shp,37.61956,122.48161,1
A_shp,37.64430,122.41070,2
A_shp,37.65863,122.30839,3
LINK SEQUENCE shape_pt_ integer Associates the latitude and longitude of a shape point with its sequence
order along the shape. The first shape point in the shape definition should
sequence sequence have a shape_pt_sequence of 1, the second shape point should have a
shape_pt_sequence of 2, and so forth. You must use integer values.
ROUTE LINK / shape_dist_ distance When used in the shapes.txt file, the shape_dist_traveled field positions
a shape point as a distance traveled along a shape from the first shape
DISTANCE traveled point. The shape_dist_traveled field represents areal distance traveled
linkDistance along the route in units such as feet or kilometers. The values used for

shape_dist_traveled must increase along with shape_pt_sequence:
they cannot be used to show reverse travel along a route.

The units used for shape_dist_traveled in the shapes.txt file must
match the units that are used for this field in the stop_times.txt file.

For example, if a bus travels along the three points defined above
for A_shp, the additional shape_dist_traveled values (shown here in
kilometers) would look like this:

A_shp,37.61956,122.48161,1,0
A_shp,37.64430,122.41070,2,6.8310
A_shp,37.65863,122.30839,3,15.8765

GTFS-frequency.txt
0

GTFT-frequency is used to describe frequency based services. It allows a frequency to be specified, effectively gener-
ating a timetable from a single Vehicle journey. This is similar to the UK TransXChange Frequency Element, used to
describe a service that occurs ata specified interval within a time window rather than running to an exact timetable.

TM Equivalent GTFS Field Name GTFS Type GTFS Description

VEHICLE JOURNEY trip_id tripld An ID that identifies a trip on which the specified frequency of service

. » . applies. Trip IDs are referenced from the trips.txt file.

identifier (String)

reference

vehicleJourneyRef

PERIOD end start_time time The time at which service begins with the specified frequency. For
. times occurring after midnight, enter the time as a value greater than

startTime 24:00:00 in HH:MM:SS local time for the day on which the trip schedule

begins. E.g. 25:35:00.
PERIOD start end_time time The time at which service changes to a different frequency (or ceases).
endTime For times occurring after midnight, enter the time as a value greater

than 24:00:00 in HH:MM:SS local time for the day on which the trip
schedule begins. E.g. 25:35:00.
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Frequency Interval

headway_secs

secs

The time between departures from the same stop (headway) for this trip
type, during the time interval specified by start_time and end_time.
The headway value must be entered in seconds.

GTFS-transfers.txt

The transfers file allows the specification of interchange rules. See discussion on interchange for limitations of

this model.
0
TM Equivalent GTFS Field Name GTFS Type GTFS Description
CONNECTION LINK from_stop_id stopld Stop ID that identifies a stop or station where a connection between
. routes begins. Stop IDs are referenced from the stops.txt file. If the
from stop (String) stop ID refers to a station that contains multiple stops, this transfer
fromStopRef rule applies to all stops in that station.
CONNECTION LINK to_stop_id stopld A stop ID that identifies a stop or station where a connection between
. routes ends. Stop IDs are referenced from the stops.txt file. If the stop
to stop (String) ID refers to a station that contains multiple stops, this transfer rule
toStopRef applies to all stops in that station.
ADVERTISED, transfer_type time Specifies the type of connection for the specified (from_stop_id, to_stop_id)
pair. Valid values for this field are:
PLANNED,
0 or (empty) - Thisisarecommended transfer point between two routes.
GUARANTEED
1 - This is a timed transfer point between two routes. The departing
INTERCHANGE vehicle is expected to wait for the arriving one, with sufficient time for
transferType a passenger to transfer between routes
2 - This transfer requires a minimum amount of time between arrival
and departure to ensure a connection. The time required to transfer is
specified by min_transfer_time.
3 - Transfers are not possible between routes at this location.
SERVICE JOURNEY IN- | min_transfer_time |secs When a connection between routes requires an amount of time between

TERCHANGE
Duration
minimumTransfer

Time

arrival and departure (transfer_type=2), the min_transfer_time field
defines the amount of time that must be available in an itinerary to
permitatransfer between routes at these stops. The min_transfer_time
must be sufficient to permit a typical rider to move between the two
stops, including buffer time to allow for schedule variance on each route.
The min_transfer_time value must be entered in seconds, and must be
anon-negative integer.
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Annex G
(informative)

NeTEx Class-Attribute comparison to Transmodel

This Annex provides a mapping of Transmodel classes to NeTEx attributes.[7] A range of European
standards are based on Transmodel: VDV 452 (Germany), NOPTIS (Sweden), NEPTUNE (France) and
TransXchange (UK). The mapping may be found in the NeTEx documentation.
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Annex H
(informative)

Service Interface for Realtime Information (SIRI) Class-Attribute
comparison to Transmodel

This Annex provides a mapping of Transmodel classes to SIRI attributes.[8] This comparison concerns
SIRI Part 1-2-3 and is based on the comparison carried out 2006 (presented at ISO). The mapping of
SIRI and Transmodel is available from www.predim.org/IMG/doc/COMP_SIRI TRANSMODEL.doc
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Annex I
(informative)

Related Transmodel Class definitions

This Annex includes definitions that are used to compare to other standard classes and attributes.

124 © IS0 2015 - All rights reserved



PD ISO/TR 17185-2:2015

2015(E)

ISO/TR 17185-2

"pausisse uaaq ey }I0m pawn dyads yaIyMm 03 ALNA V ALNd QINDISSY
'019 p.IED SN[EA B UO S}IUN JO junoue LINN A0Tdd 40 LNNOWV
‘9sand 21U0.1309] UE U0 A5UOW JO JUNOWE UL :SLIN[ ADIYd JO an[ea pa.ols e ur Sunsisuod 1)Nd0dd A4V v
'039 ‘aan[1ej ‘[[ed Aouadiowa ‘(Ae[ap "3°9) papasodxa p[oysa.yl W4V1V
[euonieado :uonounysAp ajqeqoud e uo [o13uo0d suonjetado jo adaeyd ur jyels ayy Sune(e LINIAT Uy
ANOZ "ALIMOH.LNY ue £q pageuew ea.ae ay3 1o ‘Kyedoiunu e ‘A3 e ‘uordar e 401L0SIp € Jo BAIR Y, ANOZ JALLVULSININAY

ATOTHAA ‘LNHNINOE 40 AdAL

“TIDIHAA [BNpPIAIPUL Uk UT d[qe[reae A[[enjoe ad A3 1enonted e jo yuswdinba jo wajr uy

INAWAINOA ATITHAA TVNLIV

LNAWINDA 40 Ad AL ‘LNIOd dOLS

‘(Aejdsip uonyewiojur ‘syeas
a931eys asod "8°9) LNIOd dO.LS [enpralpul ueje s[qe[reae A[jenyoe ad £ rernomnaed e jo yuswdinbae jo waj uy

LNAWAINDA LNIOd dOLS TYNLIV

AV ONILVYHEdO ‘HHAOTdINE

‘san1Anoe pauue[dun se [[om se pauue[d 19400 Aew

pay10M awl} [ENIOE 9], "SUNUNOIIE 10] PAPa3U BIBP SIPN[IUI I "AVd DNILVHYAJO Pay1oads e uo 9X01d
-INF ue £q Y[ yayd e 10y 3uads J0 ‘) LAYLS € Ul pay.lom awll [enide 9y} uo uoneuriojui Suiaid parosal y

AdLNA D0TALIALLOV

LNIOd

uoIjeAI}de
93 10j papaau aq Aew yuawdinby 31 sassed 9[01Y24 B USYM PIIBAIIOE ST SS900.1d [013U0D B d18yM [ NIOd V

LNIOd NOILVALLDV

‘LNIOd NOLLVALLOV 11 sassed S[IIYaA & USYM PIIBAIDE ST 55920.d [0.U0D B 8.10YM NITV SINITNOLLVALLDY
‘LNIOd NOLLVALLOV
LNAWdINOT AILVALLDY e sanLiotad x13 03 '8'9) LNI0d TOYLNOD D144V Y.L 3ey3 103 ssed0.d LNAWNDISSY NOLLVALLDY

‘LNIOd NOILLVAILLDV 10 }NITNOILLVALLOV

[013U02 3y} dIUAN[JUL 03 PASN 3 [[IM INIT/LNIOd NOILLYAILDY Pa1apisuod ay [, "LNIOd TOYLNOD D[4V YL
© 0} WIn} s3I U0 paje[ar LINAFNINOHT AALVALLOV Ue 03 NIT/LNIOd NOILVAILLDV Ue Jo Juswudisse uy

“MNITNOILLVALLDV Ue uo 10 LNI0d NOLLVALLDY Ue3e 9[dIyaa e jo afessed ay3 £q pareanoe juswdinboe uy

LNINJINOT AI.LVALLOY

AV ONILLVYAdO

'sasod.and urjunoooe 10j pasn aq [[IM YITYM SAVJ DNILVHYAJO 0M3 U99M)Iaq [BAIIUI SNONUTIUOD |

dordiad ONLLNNOJJV

A9VM 40 4d AL AVA ONILYYHdO ‘HIA0TdNE

"WaISAS UIIUNOIIE [BUIIIXD
Ue 03 SISALIP AQ podIom A[[eNIdoe S91INp U0 UOIIBW.IOJUT J9JSUEBI) 0} Pasn SI SIYL "AVA HNILVYIJO duo
10§ TYLNID LSOO pue IAOTdINT ‘HdAL 9VM 12d eep AY4LNT H0T ALIALLDY poiesaidse jo piodal y

AYLNH LNNOJDV

SSHDDV AALVAITYA '$9SSADIY AT TTOY.LNOD JO pasodwod ‘LNIWNETE TYNLINYLS HYVA © JO 95N pajeprfea y LNIWHTE TYNLINYLS YV QISSIIIY
‘LNAWATE TYNLONYLS UV
ANOZ ‘awtes ay3 st LNIOd dO.LS 1e[non.red e 03 YNIT SSTIIY Aue 19400 03 UONEINP 9Y) YITYM 10J ANOZ ¥ ANOZ SSADIV

*(*039 ‘901A9p [013U0D ‘SSI0E pajepl[ea ‘JySLI SS900€) WolSAS aaej e
Jo juawa[a ue 03 (Ayrenb o swn ‘AyderSoad o3 Surriaja) 193owre.ded U0I3d9[[0D a.1ej e Jo JUSWUSISSE Y ],

LNAWNDIISSY H4.LANVUVd LHOIY SSHOOV

LNANWHTH 1dVAITVA
‘10NA0¥d 34V AANDISSV-H4d

"LONA0Yd A¥VA AANDIS
-SV-H24d 1ey3 01 pauSisse yBLI $sa09E 9Y3 du1yOp 01 19119503 padnoas SLNIWATH AT1VAITYA [[8 JO 39S
a3 ur 1apuo d[qissod )1 Suipnpoul ‘LINAOYd HYVA AANDISSV-HYd €Jo1red e se INIWETH ATAVAITYA Y

L3NAodd NI .LHOIY SS3DIV

40V1d ‘40V'1d w10y dry e SurInp pasn aq Aewt MNITSSIIIV
Nqulf s1y ], ‘waisAs 31odsueay o1 qnd a3 aaea] 10 ssadoe 03 1aduassed e.10j A3fiqissod ([eryeds) fearsAyd ay ],
A9A0TdNE ‘AVA ONILY IO "awn) paljioads .10y A¥A HNILLYYAJO Te[non.ed e uo siom wouy A0 TdINE Ue JO 9UIsqe [EN)Ie Uy HONISAV

Aq paynuapy n.L

uonuyad WL

aweN sse[) W.L

T'I191q¢eL

125

© ISO 2015 - All rights reserved



PD ISO/TR 17185-2:2015

2015(E)

ISO/TR 17185-2

‘TINLYHd XATdINOD ‘LNIOd 89 194e]
198.1e3 B U1 £313US UE 0JUO - 1948 92.1n0S 93 UT TY LV T XA TdINOD 2UO W01 - :90uUapu0dsa.riod pajusLIo uy

NOLLDA[0¥d AYNLVIL XATdINOD

(SVAYY dOLS) saUNLYAA
XATdINOD Pue (SYNIT ‘SLNIOd) SHYNLYAA ATdINIS JO UOLIBUIUOD :Uoljels urell e 'SLNIOd dO.LS 3O
UOIBUIqUOd :YHYY dOLS B '8'd [SHYNLVIL XATdINOD 12430 1o/pue sSFYNLYVA ATdINIS Jo 91e80138e uy

J4NLVId X4TdINOD

e SNOLLDAS NOWINOD 'SLNIOd d0O.LS Pue S)NI'T pasn A[uowtod 03
309dsa1 ym pajjoa3uod pue pauueld aq Aew SANYNO[ ADIAYIS JO UOTIBSIUOIYIUAS 93 9I9YM pUE [3[[€
-1ed ur 3urod a1e SNYALLVd AANYNO[ [1943S Jo STLNOY Y3 219ym dIomiau 31odsuey oriqnd e jo 3aed y

NOILD4S NOWIWOD

'SJUN0JSIp Jurmof[e 10j pasn uaijo ‘(*03a aseyo.nd jo AT1108d TVIDIANINOD
junoure ‘asn jo £ouanbauy) Jojerado oyl YHm suolIe[a.I [eIdIawwod 1193 uo urpuadap s1asn jo £10893e0 ¥
XI4LVIN 44.LS0Y 'AVA DNILV YO ue 03 paje[a. St YIIYM XTH LVIN Y4.LSOY & Ul uwnjod y AVA/NINNTOD
‘039 Juswded-ysod ‘(ssed) uonreysidar uondwnsuod JOH.LAW ONIDYVHD
noyym yuswided-aad ‘paed anjea e uo 31qap yum juswhed-aad ‘(Aeme-mo.y3) UonL[[9OUED YIIM JUSWL
-Aed-a1d :uoryes0[ JuN0ddE Y3 puk poyrow JuswAed a3 03 SuipI022e SLHINAO0Ud TUV: JO UOIIBDJISSE[D ¥
"HTIDIHAA TVYDID0T Ioy3oue 03 31 Surusisse Jo pue FTIIHAA TVIID0T JTIIHHA 40 3ONVHD
e 03 paugdisse y1om [[e ‘@oeds pue awi} ur jurod urel1ad e e ‘Juraowal ur ursISUod NOILIV TOYLNOD V
£auanof ay3 jo swiny aaniaedap ay3 Jenonted ur ONINLL AANINO[ A0 ADNVHD
‘AINYNO[ATOIHIA ALV O SOISLI2IIBIBYD [B12A3S 10 du0 FulSueyd ul SunsIsuod NOLLIV TOM.LNOD V
"AANYNO[ ATOIHAA A4LVd e NYALLYd AANINO[ A0 ADNVHD
03 (31 Sunyroddns FLNOY 243 pue) NYALLYd AANYNO[ mau e urudisse ur Sunsisuod NOLLIV TOYLNOD V
“HIATIA TYDIDOT 12y3oue 03 31 Surugisse jo pue YYAIMA TYIIDOT & 03 pausisse yiom [[e ‘(LNIOd YIANA 40 AONVHD
AA179Y e ardourad ur) soeds pue awiy ur juiod urelad e je ‘guraowad ul 3ursisuod NOLLIV TOY.LNOD V
IOVSSAIN "HTDIHAA B Jo J1edal 10§ 3{Se 01 IOV Y VD B 01 JUIS I9[[013U0D B JO HOVSSHIN V SYIvVdayd 404 1T1VD
A9VSSAN "Aq-pue)s U $90.n0sal Jo [esodsip ay3 103 St 03 LNIOd HNINYVd € 03 3USS 19[[013U0D € JO IOVSSHW V SNVIW 404 T1VD
*S9N[10€] JUSWYSDIJa.I pUE 19[103 dABY SISALIP 919Uym doe[d AUk 10 3SOIY ‘9Jed ‘Udajued y ALITIDVA VI
HOLAYLS "ALITIDV: M VY4 e3e3uads aq A[fensn [[1m dwii) Sy, AvAdd
"9[01YoA ke .10J 9[qIsuodsaljou st pue Jur3sal SIISALIP e Yorym Surinp [¥vd ALNJ & ulytm awn jo porrad y
dO.LS a3a4004d 'd0LS AQY0DFY B Sutmp [NI0d JOLS e Sunysie pue Surpreoq s1afuassed jo stoquinu oy, ONILHDI'TY ANV DNIQ¥VO0d
19402 3¢ 03 seY }DO'Td B Jo poLrad oy, "NDOTd MU e Jo 00719
11e3s oy syprewr Suppred 193je INIOd DNIMN YV & wodj aanjiedap yusanbasqns Auy "ILNIOd DNV e e
sted 03 wanjaajxau si aun Suppied 1918 LNIOd DNIM Y VA € SOABS[ 31 W} 93 WO.1J S[DIYA E JO SI0M dY ],
19W03ISND Y3} AQ PAIITWIWOD SIIUIJJO ‘JUN0IIE YUe( LSITIDV1d
U0 }IPa1d OU ‘UOIIUNJ[BW [BIIUYID) FUSWNIOP Y3 JO SSO[ 31| U0Sea1 d1j10ads e 10j ‘Appusueuriad 1o A[11el
-odwa} pa[[eoued Usaq SeY YoIym Jo A31pI[eA a3 SLIVY.LNOD 10 SLNINND0d TIAV Y.L PA113UapI JO IS V
‘paedoy st £q Surssed sa[o1yaa Jo UOI1093ap d13eWOoINE 33 310ddns 03 90149 JEIWIS 10 UODEI] B 3IdYM [N]Od V LNIOd NODOVAY
‘paoerd ALIYOHLNV
ST BaIe UIe}.1ad B Ul 901A.19s J1odsueay a3 Surstuedao jo A3fiqisuodsal ay3 yoIym Jopun uorjesiuesdio ay],
£q paynuap] WL uonuyad WL aweN sse[) W.L

(panuiuod) 11 9[qeL

© ISO 2015 - All rights reserved

126



PD ISO/TR 17185-2:2015

2015(E)

ISO/TR 17185-2

AVAONILYYEdO "LNIOd DNINYVd e3e3red 03 urniaaixau si [un supyred 300719 A4.Lva
193J8 LNIOd DNIMNYVd B S2ABI[ 31 dWI} 9Y) WO AYA HNILLYYAJO Te[ndon.Ied e uo a[d1yaa e JO 310M 3y,
"walsAs Jondwod pajeradoaajul ue ul IWALSAS V.LVA
[nJosn a.Je WI9ISAS BIEP B 0] S90UI9J9Y "AM[IqIsuodsa a[duls auo 03 SurLiaja.d ejep [euonyerado jo ursLio ay [,
"$9214195s Jo uondwnsuod ay3 urnt A LIMOH.LNY 943 10 YO.LV A0 Y3 pue YIWOLSND JINOLSND
93 UsaM1dq LOVY.LNOD e 9q Aewr 219y ], ‘Ssad0.1d a.1ej B U paA[oAUl uoryesiued.ao 1o uos.iad paljryusapl uy
"}I0M J191) 193S18a.1 pue uo 310dat (S19ALIp "8'9) SHHAOTdNA Surreaado araym aoefd y qASvd MAYD
"AN]IT dwes ay3 uo pajerado SAINYNO[ 40 ASYNOD
[1E ‘AdAL AV dWeS 3y} 10j paulyap SAANYNO[ ATIIHAA dA1INI3sU0D Jo pasodwod }DO1d & jo 31ed y
"AININO[ ATOIHAA AINY¥NO[ ad1dnod
a[3uls e se pamala aq Aew AANYNO[ AATdNOD V ‘NYILLVd AANYNO[ e Suofe [[e 1oy3a503 pajdnod Bui
-urewad SAANYNO[ ATDIHAA 210w 10 oM} Jo pasodwiod ‘uredy pajdnod e £q pajetado Asuano( a3aidwiod y
"Sununosoe 3500 10§ pasn 213uad 3502 Je[nonted y TYLNTD LSOD
LNANITI DINLINYLS H9VA "LNINITH 3TaVTTOU.LNOD € JO 9sn pajepijeay SSADDV A4TTOY.LNOD

@dssd00V 'LNAWATA 419V TI04.LNOD

LNAWATE 314V TTIO4.LNOD

*0310 a8ejuaouad 1o
anfea ur 3unodsip ‘@or1d [e303 3neyap (LNIWI T TTdVTIOULNOD © jo saanyeay aorid aqqissod [[e Jo 39S ¥

401dd LNIWIT 314V TTIO4.LNOD

LNANATI 34NLINYLS 34V4
‘LNINATE 419V TT04.LNOD

‘uonejyiwi| aanyelauenb arqissod syt pue

‘LNIWATE 99NLINYLS Y VA Y3 Wi0g 03 19y3230) padnoad sENAWHTE 19V TT04LNOD Jo dduanbas ayy
ur 1apo a[qissod s31 Jurpnput ‘LNHNATE AUNLINYLS 4V € Jo dred e se [NHWHTH T4V TT04LNOD V

AINANOIS NI LNIWNHTE 319V TTO4LNOD

‘pijea surewa. [NFWNDISSY HH.LANV Y LNIWATH 314V TTOYLNOD
-vd ALIAI'TVA Aue yorym Suore [re ‘uonndwnsuod j1odsuery orjqnd jo juswafe 9[qe[[0.13U0D }SI[[BWS dY ],
*S[03U0D [BUOISEDIIO 10 93NO0.I U 1Xd ‘A13us 89 ‘s[o13u0d 108uassed jo uonyesyissed y AdAL TOYLNOD

AYLNT TOY.LNOD | 'AYLNH TOYLNOD € 03 .1939we.red uoi3oa([od a.1ej e guize[ad LNHINDISSY YALIN VUV LHOTY SSAIDV Uy LNANNDISSV Y4 LANVEVd TOU4.LNOD
SLNANND0A TIAV Y.L [013U0D 03 pasn (2.1npado.d [013U0D [ENUBW 10 9D1AIP [0.13U0D) Ueaw Je[nonaed y NVIN TOY.LNOD
dJIA4d TOYLNOD "PANIIUL ST LNAWNDOA THAV YL € JO I19P[0Y 33 Y2IYM 03 SIYSLI SS329® 31} 0} AYLNA TOYLNOD
('uoryenof ‘ewiny) s1ejoweded JUa.LIND pue [ENIOE JO UoSLIEdWO0D 93 *3°T “UOI}OE [0.13U0D B Jo uondLIdsap ay,
"LNAINNDO0A TAAV Y.L B U0 pasi[elIalew usljo st INHAH LOVY.LNOD B JO 19sqns y 2319 ‘SaLIud LNAAH LIVILNOD
uonepiea ‘safes ‘SunoeI3uod [eniul ;[ HYYLNOD € Jo 9J1] 9y3 03 SULLI9Ja1IUaAd Uk uIqLIdSap A13ud So] v
SOV IV SHTVS Jo saseyaand 9A1ssa20ns mo[[e LOVYLNOD
0310 (393213 '8'3) DV DV SATYS PaX1y 10§ pausisap 9 Aewt [DVYLNOD V *(S21419s Julof pue) s3014198
110dsueny jo uondwnsuod ay3 uifn.t ‘awoisnd (snowhuoue A[qissod inq) Je[nonded e yrm 30eIIU0D ¥
'NVT1d NOILLONAOYd @Y’ ut NOILJOV TOY.LNOD
pauued uonjerado ay3 Jo JusWpuUSWE UE FUISNED IS[[013U0I 33 £q USY B UOISIIAP B Wo.1j FUI NS UONIIe Uy
"}aed auo ur X Lna jo 2dAyy ALNA SNONNILNOD
LNIOd dO.LS “LNIOd dO.LS | 1o8uassed jo purs ay3 uo Surpuadap ‘{ul] s1y3 19402 03 A1eSS909U 9q ABW SaWIT} JU.I18JJ1( d11} 93 9NUIIU0D SINIT NOLLDANNOD

03 Jayjoue 03 921y 31odsueay oriqnd auo wo.ajy a8ueyd 03 1o8uassed e.10j A3fiqissod ([eryeds) (earsAyd ay ],

Aq paynuap] N.L

uonuyad N.L

aweN sse[) WL

(panunuod) 11 3[qeL

127

© ISO 2015 - All rights reserved



PD ISO/TR 17185-2:2015

2015(E)

ISO/TR 17185-2

LNIOd “(porurid ‘pakerdsip ‘§+9) papraoad oq [[1m NYALLYA AANUNO[ S1Y3 pue LNIOd dO.LS SIY3 U0 uopew LNAWNDISSY AV1dSIA
dOLS ‘ALITIDVA Id ‘N¥ALLVd AINYNO! | -To5ur 1ey1 SutAioads X LITIDVA Id © 03 NYF.LLVd AANYNO[ 2U0 pue LNIOd dO.LS 9UO JO JuswusIsse oy,
"STLN0Y JO UOIBIUBLIO [e10Ua3 9Y3 10j UOLIYISSL] NOLLDANIA

JOIAdd TOYLNOD "I0IAdd TOYLNOD LNANWNDISSV HdLAWVHVd 401Add
e Jo (s1e3oweaed paxy 19y30 10) uoryedo[ ay3 guissaadxe LNFNNODISSY YALANYVHVd LHOIY SSHIDY uy
'238 ‘Jol[al [en)oe ue Jo LNAAIINI NOILVYdd0 d4.L0d.Lad
ue jo ‘3ur[dnood adIyaA [EN3IOE UE JO UOIIIIDP :3UAd HNILDALAA ATDIHIA € Ul pai1dalap eiep [enioe uy
'SUOIed0[ pleoq-uo AVT1dSIA NOILLVNILSAd
J930 Je 10 udispeay e uo pake[dsip Ajjensn ‘NYALLVd AANYNO[ 21j109ds e Jo uoieun}sap pasiiaoape uy
ATIM NIISdd "pausdisse aq Aewt LNANWATH dddM NOISAdA
LSHY 10 AdAL ALNA B Y21ym 03 }HAM J0 AvVA Le[noiried e Sunpussatdal I M NDISHA B JO JusW[e uy
NDISHd ¥4.LSO0Y "uSISap Jey) Ul I9p1o payads e Y3tm NOISHA YALSOY B Jo 11ed € SB pamaIA Jpom Y ATIM NIISdd
'S[eAJ9)UI 9Y) UI SuoljeLIea jdniqe ynoyirm a[qeiawil ay3 jo oVTIYNLYVdAd
a8ueyo e smo[[e ] "LNI0d @uo 3e saaniredap jo 19s e Junjiys Ajenpeas ur Sunsisuod NOILIV TOY.LNOD V
'SAANYNO[ ATOIHAA AINVHOIXH H4NLYVdId
ALV [B19A3S 10 0M] Jo sawny aaniredap ayl LN[0d @uo 3e Sunnuriad ur Sunsisuod NOILIV TOY.LNOD V
'SaN[BA MAU - SaN[eA P[o ,sdINqLIiie jo sated sureuod y11ad v.I1dd

V "9U0 1XaU 93 03 NOISYHAA 2uo woJy NOISYIA NI ALILLNT uaa1d e jo saueyd pajreiap ay3 jo pIodaly

MANITONIWIL ‘HdAL ANVINAA ANLL

351X9 9593 J1 AWLL NNY AANUNO]
ATDIHAA 10 TWLL NN NYALLVd AINYNO[ 9y3 £q papasiadns aq Aew awind S1Y L, ‘HdAL ANVINAA AWIL
payy1oads 10 ‘AANYNO[ ADIAYAS & SULIND YNITOHNIWLL & 9SI9ABI) 03 9[IY9A B Aq UY ) W [NEJP OY L

ANIL NNY AINYNO[ ADIAYES LTNVAad

LNIOd dO.LS ‘LNIOd dO.LS

‘uoroauuo0d ut aq Aewr syutod asoy) uialas SXANYNO!
ATDIHAA 0M] AUe 191197 M [0J3U0D 0] Pasn aq [[Im Jajaweled s1YL ‘SLNIOd dO.LS 0M) usamiaq pauued
9q 03 98ueyoIalul ue J10j (WNWIXeW pue plepuels) uoneinp ajqeidasoe ay3 Suixiy 1o3oweled Ayjenb y

HONVHOUALNI L'INVAdd

MNITONINIL ‘AdAL ANVINAA HNLL

1S1x0 959U HNLL NN AANYNO[ ATOTHAA 10 ANLL NNY NYALLYd AANYNO[ 943 £q papas.aadns aq Aewr swry
SIYL HdAL ANVINAA NLL paljoads e 10) ‘NNY VA & uLimp YNITINIWIL B 9SI9ARI} 0] UdXe] Sl 3y,

JIWLL NOY NOY dvad L'1Nv4ad

‘3uniqap paed anjea o juswled-3sod jo ased ur uoyoe 3ugap e .1oj eyep guipraoad A13us 3oy ¥

LIgdd

"SNNY AVHJ 10j pasn aq 01 NYHA.LLYd AANYNO[ V

NYdLLVd NOd dviad

"AANINO[ ATOIHIA d91A195-U0U ¥ NNY aviad

NOISYIA NYOMLAN "seprjoy [00yds ut Aep3pam :adure ddALAVA
-Xd 10, "uonetado j1odsuey orqnd 3093 yorym sanrado.ad a.ow .10 duo Aq pasLIaloeIeyd Aep jo adA) y

‘(Aepung 03 Aepuojy wo.j) Aep yoam aenonaed y MAAM A0 AVd

AVA ONILVYddO

'JJe1S [0.13U00 33 Aq papIoap
A1qissod suonjesyipouw [[e Suipnpul Ayd HNILVYIJO Je[nonted e uo a[do1yaa e jo Asu.inol renon.aed y

AFINYNO[ ATOIHAA AALVA

AVA ONILVYIdO "[eUOISE0 A[U0 8 10 ‘HD[AYHS ADIANAS TVIDAdS AALVd
TVIDAdS pauue[d e wo.y 9A119p Aew 3] AV HNILY YHdO 1e[non.ied e uo aoed Surses IDIAYLS TVIDAdS V
"AVA HNLLYYAdO Tenon.aed e uo 1L HONISSVd V AWILL ONISSYd A4.Lvd
Aq paynuap N.L uoruyad WL aweN sse[) WL

(panuiquod) 11 3[qeL

© ISO 2015 - All rights reserved

128



PD ISO/TR 17185-2:2015

2015(E)

ISO/TR 17185-2

NOISYIA TV ‘AOHLAW DNIDYVHD |"AOHLAW DNIDYVHD € 03 91199ds ‘(939 s3yS1.13unodsIp ‘s3ySLI SS900E) JUaWS[0 9[EIDNIEW [eLIDIBW W UY LINaodd 34v4d
"wa3sAs aaej ay3 ul saorid pue s3yS11 SS90k Jo uonIUYP Ay AdAL AVA AUV

109jJe yo1ym sanradoad a1ow 10 auo £q pasLIajoeIeyd ‘UTewop UoI3d3[[0d d.Jej ay) ul pasn Aep jo adA) y
"NOILLOY TOY.LNOD e Suisnes £[[erouad s LNIAT

INFIAT Uy "waisAs ay3 ur papaodal pue Ay HNILVYAJO Uk uo Surrimooo ‘(8uruorjouny [ea1uydal ay3 1o
uonewIojur jo yuswaSeuew ‘dn-mofjoj uonponpo.ad) uonyerado yrodsuery oryqnd ay3y Sunoajye yusas Auy

NYALLYd AANIYNOI[
NI.LNIOd ‘AANIYNO[ATOIHAA ATIOLINOIW

[eALLIE JO saw1) pajdadxa noqe siaduassed wiojul 03 pasn

Aqurew axe dsay [, AANYNO[ ATOTHAA ATHOLINOIW Payoads e uo NYALLYd AANYNO[ NI LNIOJ Te[nan.red
e ssed [[1m 9[o1yaa 11odsuety o1jgqnd e uaym noqe ‘andur a[qe[reAe 3sa3e[ 9Y3 Wo.1j paje[nd[ed ‘elep auwl],

JWILL ONISSVd d4.LVINILLSA

NOISYHA ‘ALLLNA

EUNAE
A0 4dAL NI ALLLNE £q pa1dL13sa1 ST NOISHHA NI ALLLNE "NOISHHA U9ALS B 03 PaIBID0SSE SOLL[LNH YL

NOISYHA NI ALLLNA

“JUSWAFEURN UOISIDA JO1X2IU0D 93 UI AYO.LISOdTY NI ALLLNE JO S9IUBRISUI TURAS[AI AT 939 ‘X LNA ‘Ad AL
ATDIHAA ‘ANVE AWILL ‘AVA 40 ALYAd0¥d ‘AdAL AVA A103150daa ay3 03 BurBuojaq sweu X LILNT Auy

AYOLISOddd NI ALLLNA

"SHINY YA NOISHH A Surpuodsa.ion 10j JUeAS[a.L 3¢ UBD Y2IYM AYOLISOdAY NI SILLLLNH JUSIHIp Sy ],

JNVYA NI ALLLNA

WHLSAS V.LVd ‘pauljap S1ILYdIYM Ul WA .LSAS ALLLNA
V.LV{ U9AIS e 03 paje[al aq 03 sey A LILNA ue ‘(A3fiqesadotajul Jo/pue Ajfepowiyjnua) 3SIXa0d $32.IN0S
BIED [BI9A9S USYAN "WIISAS JuswaSeuey UOISI9A [euonelado ue ul padeuew aq 03 aduelsul eyep Auy
‘Auedwod y1o0dsueay oriqnd ay3 jo aakojdwe uy TJ9A0TdINA
*Aep 93 UIYIIM SINOY SUINIOM JO SWLId) UT ‘A I, € JO UOIIBIIJISSE[D ¥ AdAL ALNd
"SNVAY opnpul Aew [Yvd Ldvd ALnd
ALNA Vv Auedwod ay3 jo Juawadeuew ay3 Jopun st ay(s) Yarym surinp 4 [,Nd I9ALIp € jo 11ed snonuuod y
*qd AL AVQ Te[nonaed e uo 1aALIp e £q pauriojtad aq 03 310Mm 3y, ALNA
"3[21YA U0 SUTALIP ST aY(S) YoIym JuLInp sjar[o. Usam3aq 310M J9ALIP JO TTAdS V TAdS HNIATEA
ANVE ANLL dIYL YIATId ANV dWIL pey1oads e SuLinp d[Y.L HAAIYA Le[ndi1ed e 19400 03 I9ALID € 10J PIMO][€ dW} Y, JNILL dIYL YA
LNIOd ONIWIL ‘LNIOd ONINWIL SALIP 3[IIYA B U0 XANYNO[ ADIAYAS € 9sn Aewr 10 3005 UO dIMLYIATEA

A[panue aq Aew 3] ‘YO LAYLS © Ul TTdS ISB] 243 J93je 10 STTIS 0M) U2amIaq ‘HILAYLS B Ul TTddS 3S11j
a3 yoeal 03 A1essaoau aq Aewl SIY ] "LYVd ALNC € UIYIIM ISALID B JO Judwarow SuiaLIp-uou pauue[d y

ddAL AVd "pausisse usaq NOISYIA HTNATHIS YIATIA
9ABY SNOLLIANOD ALIAITVA dWes ay) ya1ym 03 FdAL AV dy1oads e 10j paulyap sarLNq [[E JO 39S dYL,

SYAAINA TYDID0T Suru120u0d LNFAIDNI Uy LNAAIDNI HIATIA

YAAIYA/MOY ‘AVA DNILY 44dO "‘AVA INILY LNIWNDISSY 4dAIYA
-44d0 [en3de payads e 10§ XTYLVIN YILSOY © Ul YHATYA/MOY € 03 FIA0TdIN UE JO JudWugIsse uy

*9[o1yaA 110dsuer) o1jqnd € ALIp 03 ST 3I0M [ensn asoym JIA0TdINET Uy baAnda

LNIWHTH XT4.LVIN HONV.LSIA

*030 901ad [£101 3[NEJOP JLNAWE T XIU.LYIN DNVLSIA © Jo saaniea) 9o11d a[qrssod [[e jo 195 ¥

d0Tdd LNIWATE XTHLVIN ADNV.LSIA

'039 S}IUN 3. Jo Ioquinu ‘wy ul anjea :driy Surpuodsariod ay3
J10J 9oue)sIp a.Jej e Jurssardxa ‘ SINIOd dO.LS 10 SINOZ AATY VL 10J XII3eW UOIIBUI}SaP-UISLIO UE JO [[90 ¥

LNAWATI XTdLVIN HONV.LSIA

Aq paynuap] N.L

uonuyad N.L

aweN sse[) WL

(panunuod) 11 3[qeL

129

© ISO 2015 - All rights reserved



PD ISO/TR 17185-2:2015

2015(E)

ISO/TR 17185-2

ONIdNOY¥I 40 3S0d¥Nd "SHONANOIS MNITJo Surdnoad y SAINANDAS MNITA0 dNOYD
asod.and o1j109ds e 10J paoua.Iajo. A[uowwod aq [[Im Yo1ym saulf jo Surdnoid y SANIT A0 dNOYD

"sa.ej pajenpe.s [eoryderdoad Suryenofes 10y 3un y LINN TVIIHdVYD0HdD

LINN TVIIHAVYD0ID "LINN TVOI YOLIVA 39NLINYLS TVIIHAVIDO0HID

“TVAYELNI TVIIHdVYD0dD
10 LNINITA XT4LYIN ADNVLSIA

-HdV4D0HD & Aq passaldxa [N TE XIYLVIN ADNVLSIA B10 TYAYALNI TYDIHdV4DO0HD B Jo an[eaay,

19 991d [101 3[NEJOP FTYAYALNI TYDIHdVEDOID E Jo saaniea) 9o1ad o[qissod [[e Jo 105 ¥

d0Tdd TVAYI.LNI TYOIHd VYD 04D

TVAYALNI TVIIHdVID 04D

'0}9 S9UOZ 9-F ‘WY G-( :[BAIOIUI SIY) JO
aguel a3 uryuM SLNINATI TINLONYLS TUV 943 10J s1yS1L1 ssadoe Sulfjroads [eataiul [ediyderdoas y

TVAYALNI TVIIHdV IO 04D

‘(ssed juapnis e yarm apewt sdriy 10j - "W'e O] 03 / — W[ pueq dwWI}
e "8'9) syonpoud jo sse[d e 10j sIYSLI ssaooe dLdues Sulkyads INFWNDISSY YALAWYV YV ALIAITVA V

LNANWNDISSY Hd.LANVEVd DTHANID

"HOVYVD B Ul pa1edo LNIOd DNINYVd jo adAigqns v

LNIOd 40VdVD

‘SLNIOd HOVIVI
A9V YVD Pa[[ed 18 IOV YD B Ul SLNIOd HNIN YV "S2[o1yaa Suturejurews pue Suryred 10y pasn £31[10e) ¥
‘portad a3 Surinp pawnsuod s13y3SLI ay3) ualjo moy uo Juipuadap ajqesrjdde sjjrrey 1SN A0 ADNANOAYA
JUaIJJIp 9q Aew 219y, "portad d1jroads e 1oy INTNATA ATIVAITVA € jo Aouanbaay a8esn jo sywif oy L,
"A[9A1309ds9.1 SpUS pue s11e3S LON.LOO LNHNNDISSV 4LONLOOI
a3 Jo A3pifea ay) NYA.LLYd AANYNO[ NI LNIOd ydtym 1e Suikjioads A[qissod AANYNO[ ATIIHHA & 10
‘NOILLDIS NOWIWOD € ‘NYALLYVd AANYNO[ & ur uoridsoxs ue Surmoys 7,0N.LOOA € JO JUSWUSISSE Y],
TLONLOOA ‘uoT}eULIOJUT JOALIP J0 J9Suassed 10j a[qesn aq Aew ALONLOOA
uoeWLIOjul Y[, 039 ‘NYALLYd AANYNO[ ® “INIT e ul suorideoxa uo sasod.nd [euopjeuriojur 10j 31X} Y
TT14dS ONIATYA "qagus| wnwrurw e 03 TIHdS HNIAIYA e Suofoxd 03 pasnp HNLL NI TTId
-013UI S1.10 aanpado.ad Suriand AInp ay3 Jo 3 NSal Y3 JOYId SI SIY,[, *9WI} I9ALIP Jo poriad aanyonpo.ad-uou y
AVA ONILYYIdO "paudisse uaaq aaey SNOLLIANOD ALIAITVA dWES 913 Y21y 03 BIEP UOI}DI[[0D 1) JO J3S ¥ NOISYIA HYVA
LNANWHTI FYNLINYLS 39V4 *239 9dejusdaad 1o HOIdd LNFWITH 39NLONYLS ¥V

anfea urunoasip ‘ed1id 8101 3neyep ;LNTWH T TYNLINYLS TV € Jo saanies) 911d a[qissod [[eJ0 195 ¥

LNAWATI 4TdVAITVA

"uoleIIWI| 9A13E)
-nuenb s[qissod s3t pue ‘LNFNATI TIVAITVA 1ey3 Sururioy SLNIWHTH FUNLINYLS TV jo 9ouanbas

AININOIS NI LNAWATE FINLONYLS AYVA

'LNIWATE HUNLINALS VA | oy3 ur sopao ajqissod syt Surpnpour ‘LNAWATI A1VAITVA & Jo 11ed e se INAWATA AYNLINYLS UV V

"parjdde axe (aanjon.gs axej) saorid jo uorje| LNAWATI FYNLINYLS HYVA
-no[ed pue s3yYSLI SS90k JO UOIIBIWI] 10 SA[NI YI1yM 03 SINANATI ATdVTTOYLNOD JO 39S 10 9ouanbas y

NYALLVd AINYNO[ NI LNIOd "24N30N13S 2.18J Y3 JO JUSWS[D UE SUYIP NOILLDAS 9Vd
031 pasn ‘NYH.LLYd AANYNO[ NI SLNIOd 9A13n2asu0d jo unsisuod NYA.LLYd AINYNO[ B JO uoIsialpgns y

‘saqej Inoqe XYAN0 YIINISSVd V A4AN0 49V4

L12NA0Yd A4V | 0319 98ejusdaad 1o anjea urunodsip ‘9d1id 2303 3nejep ;LDNA0Ud AY Vi BJo saaniesy 91ad a[qissod [[eJ01s ¥ 4014d LDNA0Yd 34 V4

Aq paynuspI ML uonuyad WL aweN sse[) W.L

(panuquod) 11 3[qeL

© ISO 2015 - All rights reserved

130



PD ISO/TR 17185-2:2015

2015(E)

ISO/TR 17185-2

ANITONINILL
‘AdAL ANVINEA ANLL ‘NYILLYd AANYUNO[

"HINLL NNY NI
avad L1nv4aa pue FNLL N0 AANYNO[ ADTAYES LTNVAAA 2Y3 9PLLISAO [[IM T ‘S1SIXd 3T "HdAL ANVIN
-40 ANLL payads e 10y ‘NYALLYd AANYNO[ 1e[non.red e ur 3NITHONIWIL € 2SI9ALL) 0] USYE) dWI) Y],

ANILL NNY NYILLYd AINYNO(

AdAL ANVINEA ANILL ‘NYALLYd AANINO[

“MIAOAVT AANUNOI
ATDIHAA d1j109ds e £q papas.adns aq Aew pue 1orohe] [eqo[3 Aue sapastadns 1aa0Ae] sy, ‘sesod.and 19130

J10J pue sAefop .10j mo[[e 01 ‘NYA.LLYd AANYNO[ parj1oads e uo £ouano( yoes Jo pua a3 3 2dUBMO[[E dWI} Y

YAAOAVT NYALLYd AANMNO[

4Ln0yY 9y L 'urd10 ay3 St NYALLYd AINYNO[ & jo jutod 3sayy oy, NY4.LLYd AANYNO
*90u0 uey) alow [ N[0d dwes ay3 ysno.ay ssed Aewt NYA.LLVd AANYNO[ V "sa[o1yaa 110dsue.y o1jqnd 10y
guniIom jo ursyyed ay) SuIqLIdSIP ‘Y LNOY 2[SUls e U0 SLNIOd OININIL PUe SLNIOd dO.LS JO ISI[ pa.1ap1o uy
LYVd AINYNO[ ‘LYVd AINYNO[ "S3[01YaA d[3uls 18y} 47dN0D LYVd AINYNOI
Surgdnoo £q dn jas urery e £q A[snosuejnuils paaIas SXINYNO[ ATOTHAA IUSIHIP JO SLYVA AANUNO[ oM,
AANYNO[ATD "s.1n220 guneredss 1o Sur[dnod s[o1yaa usym LYvd AINdnol
-THAA ‘NOILILYVd AINYNO[ A0 HSOdUNd | Suoneniis uraduelsur 1oy ‘osod.and [euonoung o1y1oads e 03 Surp.0doe pajeats AANYNO[ ATOIHAA ejo1ed v
*("039 ‘@a13eaY3 93 Jo awir} Sutuado ‘Dul| Jopadj e Jo a.anlIedap 10 [eALLIE *3'9) JUIAD [BUIIIXD ONILAAN AANYNO[
ue .10/pue way} usamiaq sadueydraiul Surxy SAANYNO[ ADIAYIS [€19A3S 10 dUO .10J JUIRIISUOD dWI)
‘ued prea3sare[ 343 03 AXANYNO[ ATDIHAA AI.LYA mau £[239[dwiod e Surppe ut Sunsisuod NOLLIV TOY.LNOD V NOLLVAYD AINYNO[
‘ue[d pa1op.o 3se[ 9yl woay XANYNO[ ATIIHIA A.LYA e Sunsep ur Sunsisuod NOLLIY TO4.LNOD V NOLLVTTIDNVD AINYNOI
HONVHDYA.L ‘}saJdajul Lm_:oﬁhmﬁ:o 2q Aew mmwcmsuumuc_ passiw uo uonjeuwrojul pap.1oday ‘Avd SN.LV.LS AO9NVHDYA.LNI
-NI AANYNO[ ADIAYAS ‘AVA HNILVYAJO | ONILYHAJO payioads e uo IHNVHIUALNI AANYNO[ IDIAYHS IO SNIe)S [ENIOE 9Y3 INOJE UOIJRULIOJUl 3Y ],
LNIOd "(NOLLONN[ AVMTIV Y "8°3) s10m3au [edtsAyd ay3 Jo SLNIOJ [[e Sutpnpour od431edns y LNIOd FYNLINYLSVIANI
JINI'T (LNIWITI AVMTIVY "8'9) 31om3au [eorsAyd ay3 jo s)NIT [[e Surpnpour ad£119dns y SINITHYNLINYLSVHANI
J10m3au ay3 jo uonyesado ay3 Surouanjur [ NJAT Usasalojun uy LNAAIDNI
AdAL TOIHAA SINITHYNLINYLSYVHANI ‘suondLI3sal [edtshyd o3 TYANTIONVIN ATAISSOdINI
, anp ‘paadold jouued FJAL ATIIHAA urenrod e 3NIT HUNLINYLSYYAN] (Fusdelpe) 1oy3o yorym 03 INIT
ANITHENLONYLSVYANI TINLINYLSVHANI Yo1ym wo.j saly10ads 3] *9[o1yaA Jo ad A3 ure3.1ad e .10y saow a[qissoduil jo uonyesyads y
AINYNO[ ATOIHIA ATYOLINOW "awf) Surjes[ed0e pue ‘dwn Sunrem AWLL A9addINI
‘QUII} UMOP MOJS JO SISISU0D 3] " N]T & Jo 98essed papaduwii-uou pue papadull 9y) Usam3idq d0UIJJIP Y],
"3ySLI SS920€ UE JO I9P[OY 9Y3 03 UOIHPPE UI [9AB.I} 03 PI[IIUL SUO0S.Iad JO SO1ISLI930eIRYD PUER JoqUINU 3], LINDIL dN0YD
NOISYIA NHOMLAN "papaaujou dxe SYNITHNIWIL 10 SdNOYD SMNITONIWILL A0 dNOYD
JUSIRJJIP UBYM 3SN 10J ‘SHNITINIINLL [[E SI12A00 YI1YM SHNITHNIWILL A0 dNOYD € dq Aew a10Y ], "wdy) 03
JueAd[a A.JB YOIYM SANVE ANIL Jo Arteqruis ay3 o3 Surp.aodoe 19y3a8031 padnoad sYNITHNINIL JO 19S V
'SANVE AWIL jo Sutdnoas y SANVEINIL 40 dN0Y¥D
“1I9qUINU € .10 SWEU € A SI9SN S31 03 UMOUY UdHO ‘SHDIAYAS TVIDAS Jo dnoud y SADIAYAS 40 dNOYD
INIdNOYD A0 4s0ddNd "SLNIO 40 SdNOYD 3uedy1usIs 1sow 33 Jo duo syuasatdal VAV d0.LS UL SLNIOd Jo Sutdnoud y SLNIOd 0 dN0Y¥D
HNIdNOYH 40 4S0ddNd | ‘'uoryew.rojut Jo8uassed 1o UO0I1I9[[0J 9.1.J .10J SOWYIS UOW W0 9dUue3sur.Ioj wc_\:w: SYO.LVdAdojo dnou8 A\ SYO.LVYAdO A0 dNOYH
HNIdNOYH 0 4S04 Nd "ALIYOH.LNYV dwes e £q padeuew aq Aew SINIT 0 dNOYD U0 "8°F "SYNITJ0 Suidnoad y SMNITA0 dNOYH
Aq paynuap] WL uonuyad WL sureN sse[d WL

(panunuod) 11 3[qeL

131

© ISO 2015 - All rights reserved



PD ISO/TR 17185-2:2015

2015(E)

ISO/TR 17185-2

"LNAAT e 10 NOLLIY TOY.LNOD & IN0qe uLiogut 03 pasn ‘gTIIHAA gOVSSAN
TV2IDOT € 10 YIAIMA T¥IIDOT € “(19[[0.3u0 € '§'9) FTA0TdNE Ue U99M19q 9JUBYIXS UOIEULIOJUT UY
‘dd AL TOIHEA | 199U 03 pamo[[e 10U a1 STIAL ATIIHAA PoY129ds JO SI[IIYDA 919UYM SYNI'T AUNLINYLSYHANI Jo 1ed ¥ NOLLDIMLSTY ONILATN
‘AL ATOIHAA HINITIYNLINYLSYHANI
“INITTYNLONYLSYHANI

JINITONINLL ‘NVE dNLL ‘AdAL AVA

'sd1ay jo uonyeanp
ueaw 9y} uo siadusssed wioyur 03 pasn YNIT HNIWNLL € U0 dWI} UNI UBSW Y3 JO dN[BA PIILWIISO UY

JWLL NN NVAN

ANVE dNIL ‘AdAL AVA ‘NYALLVd
AINYNO[ 10 NOLLDHS NOWWOD

'NOILLOAS NOWIWOD & 10
NYALLYd AANYNO[ B U0 SI[D1YoA U99MIaq [BAIOIUT UBIW 93 WIOJ PIILWIISI ST an[ea s1y,[, "dLI) e Jo UoIIel
-np ayewixoxdde ay3 a3e[nofed 03 pasn ‘LNI0d dO.LS & 3e 1o8uassed e .10j awr Suriem ueaw pajewnss uy

JWILL LIVM 4d9NASSVd NVIIN

"A11ed 03
pa[anaua st 3ySLI SSa00e Ue Jo Iap[oy e eyl 98e33n[ jo (dwnjoa ysom) so1IsLIdIORIRYD PUR JoqUNU Y],

AINVMOTTV 40VDIN1T

"HTIIHAA TYIIDOT MaU 943 03 SKANYNO[ ATOIHAA
@a.Lva Sutudisse — FTIIHAA TVIIDOT Mou A[939[dwod e Jurrea.d — ur Junsisuod NOLLIY TOYLNOD ¥

NOLLYVHYD dTDIHIA TVIIDOT

‘ue[d uononpoud ay3 woay FIDIHAA TYIIDOT e Sutaowa ul Supsisuod NOLLIV TOYLNOD V

NOLLVTTAINVD dTDIHIA TVIIDOT

AVA ONILVYddO

"pa1ojIuow 9q 03 U93SaI0J ‘AYA HNILVYAJO UE 10J 92.1N0S3I S[D1YdA d[e[IBAR A[[€I11.109Y) ¥

ATOIHIA TVIIDO0T

“MIAINA TVIIDOT S1Y3 03 s[ods
polep Surusisse — YAAINA TYIIDOT Mau A[@19[dwod e Sunesto — :ur Sunsisuod NOLLIV TOYLNOD V

NOLLVHYD 4JAIdd TVIID0T

‘ued uondnpoad ay3 WOy YIATYA TYIIDOT € Sutaowad ur Sunsisuod NOLLIV TOYLNOD V

NOLLVTTADNVD H4AIEA TVIID0T

AVA DONILVYIdO "pa103IuowW 3 03 UdISAI0J AV HNILY YHdO UE 10J 9D.INOSA.I ISALIP d[E[IBAE A[[EI112.109} ¥ YIAIdA TVIID01T
LNIOd ‘WALSAS ONILVIOT *(s23eUIp1002 "3 *3) WHLSAS ONILYDQT USALS B 03 90Ua.19)0.1 B Y31M LNIOd € Jo uonisod ay, NOILVIO01
's309(qo WHLSAS ONILVIOT
[enreds 1930 pue }.10M39U Y3 Jo uoryejuasa.dal [eorydetd pue uo3eso].10j 90Ua.I19J9.1 SB PASN WIISAS 9],
AONANDHS MNITAO AdAL “10miau Y3 y3noay) yied e Juruyap ‘SYNITJ0 10 SLNIOJ JO 19y31a aduanbas paap.o uy HONANOHS MNIT
NOILLDA[0Yd A0 AdAL SINIT| 80 :194e[3108.1e) € Ul £313UD UB 03UO — J9AB[ 92.INOS B JO JN]T 2UO WO.1j — 30Uapuodsa.l10d pajusLIo uy NOILLDA[0Y¥d MNIT
AONANOAS MNIT "sguo[aq 31 yo1ym 03 IONINDHES JNIT e Ul YNIT € JO Iopo oY ], AINANOES MNIT NI JINIT
NOISYIA XYOMLIN 'SLNIOd 0M] U99M}aq UO0I1D8UU0D SINIT
e UIqLI0Sap Y10MI3U B JO Uo13dLI0SaP [[BIDA0 33 03 MIIA YIIM T UOISUSWIP JO 393[qo [erreds pajuatio uy
IWHALSAS ONLLYIOT MNIT ‘uonejuasatdau reorydesd ay3 10§ pasn WHLSAS DNILYDOT Y3 uo Surpuadap pue sENIOd HdVHS ANIT
Sunruip sy jo NOLLYDOT 9y3 Sulsn ‘sueawt I19y30 .10 B[NUWL.IOJ B WO.1J paurelqo }N]T ejo adeys [eorydetd ay ],
NOISHAA XYOMLAN 1aquinu .10 aweu Iefiwis e £q o1jqnd a3 03 umouy| A[[etouas s1 yorym sq1,N0Y jo dnoasd y ANIT
YAAVT| 395183 SE 18130 33 ‘92.I1N0S SB AU ‘SNOISHAA YHAVT 0M) sasn uonda(oad v "gFAVT B JO NOISYHIA dy10ads v NOISYAA HIAVT
"WALSAS DNILLYDOT213109ds e 01 syuey} HHAV'T

‘21n3oN.13s [eUOIIdOUNJ dures ay3 03 Surduo(aq s3oalqo [eryeds Sunyuasa.ada.ioj paudisop FINV YA NOISYIAA V

NYALLYd AANINO[
NI LNIOd HNIWIL ‘AdAL ANVINIA ANIL

"HNLL LIVM AINYNO[ HTIIHAA & £q papasiadns aq ued awr) 3em sty "I AL ANVINEA
ANIL payads e 10 ‘NYALLYd AANINO[ NI LNIOd DNIWIL 21103ds e 1e 31em 0] sey 9[d1YaA & 9w} Y],

AWILL LIVM NYALLYd AN NO[

Aq paynuap] WL

uonuyad WL

aweN sse[) W.L

(panuiquod) 11 9[qeL

© ISO 2015 - All rights reserved

132



PD ISO/TR 17185-2:2015

2015(E)

ISO/TR 17185-2

*(*s39p3jo0q ‘sdois ye pake[dsip s3afjes)) [ertarewr pajurid Jo (rone ALITIDVA Id
-WS[d] ‘SSAP UOIIBULIOJUT B 199.1)S UO) S[BUIULID) 9dUBISUI 10] Sk ‘A}1[1oe] uonjewrtojur J1odsuery orqnd y
AVA DNILYYIdO 'S9IIpI[eA SUIJSP 03 PIsn 3q [[IM YIIYM SAVA INLLY IO 0M] Us9M]I3( W) JO [EAIIUT SNONUTIUOD aordad
AINYNO[ATOIHAA ‘paddois seq ATDIHAA 943 319Ym LNIOd dY3 1eau asnvd
ALITIOVA MVAYd paeudisap e ur 1o FTOIHAA 943 ul Sunisalt ing ‘TIIHIA Y3 10J 3[qIsuodsal ST 19ALIp
a3 UAYM NI AVHd B 193Je 10 SULInp 10 XANYNO[ ADIAYAS € JO pua dY3 3e dwl} 1ALIP pred jo potiad v
‘awir) Sunrem ‘ol HINILL ONISSVd
aanyredap ‘owir) [earlie “8'9 (N[0 Je[nonted e Suissed sapoiyea 31odsuedy orjqnd Suruaaduod eyep awi,
"NOILDVSNV Y.L Id e Surinp passaidxs ‘1odsuery orjqnd uo uonyeuriojur o1j10ads € 10j 3sanbai y A4AN0 YIONASSVd
D014 BJO pus ay3 sytewt LNIOd ONIMUVd LNIOd ONIXYVd

e jedted 03 uInjal sa0IYaA Y ‘owl} Suo[ e 10 papualjeun Aejs Aew sadIyaa a1oym ILNIOd DONINIL V

, ) AdAL ATOIHAA| “19Y30 Yoes 93e119A0 03 Pamo[[ejou a.1e SHJ AL HTIIHIA PO1j109ds Jo S[21yaA 2.13ym YN[ €10 LNIOd V ALITIIISSOd ONDIV.LIIAO
HdALATOIHAA LNIOd HYNLONYLSVYHANI
LNINLYVdId DNILVYIO ‘fox3uod pue Suruueld 1oy Auedwod 1rodsue a1qnd e ut sanifiqisuodsal jo Sutdnois y LINN TYNOILVSINVDYO
(239 ‘arej Jo Junowe ‘sagueyD.Ia3ul JO AdO NOILVZIWILJAO
Jaquinu ‘@due3sip ‘uoneanp wnwiuiw ‘8+9) resodo.ad driy e 309[9s 03 pasn er1a3L1d uoryestwndo jo ad41 y
'sao1aJ9s J10dsuey orjqnd Surprao.ad Auedwod y HMOLVYAdO
MOLYYIdO "SHNIT UlB}I9D sIojsiuiwpe yorym juswirredsp supetado ay g, LNAWLYVId ONLLY 44dO
'sINoY {7 Uey) aJow Ise] Aewl AV HNILYYAJO UV Tepusied o1j1oads e ur uonjerado jrodsueryorqnd jo Aep y AVA ONILVYAdO
'S9[n.1 a.ej Jo uonie[ola e uo eyep urpraoad A13us So[ y AINTAA0

LNIOd ‘AINYNO[ ATOIHAA TYOLINOW

"AANYNOI
TTDIHIA AIY0.LINOW & Surmp N[0 paulyap-a.d e je ap1yaa 31odsuers o1pqnd e jo Suissed [enjoe ay [,

JNILL INISSVd AIAYISH0

AINYNO[ATOIHAA

J5B3S [0.3U00 3y} £q PapIOap NVTd NOLLINAONUd 2Y3 JO SUOEIIPOW ULISI-310Ys 03 SUIp10d
-oe payepdn A[qissod ‘AANUNO[ ATDIHAA pauue[d wia3-Suof e 03 [earuspl AANMNO[ ATDIHAA AALVA V

AFINYNO[ ATOIHAA AALVA TYINION

A00714d

JJB1S [013U00 813 £q PapIdAP NV1d NOLLINAOUd Y3 Jo suonesyipow
w.I193-310ys 03 Surpodde pajepdn A(qissod 3 D0Tg pauue[d sw.ial-3uof e 03 [BI1IUSPI DOTH AALVA ¥V

200719 d4.LVA TYWHON

"A9-ANVLS uo Sunrem 1o Sy SurALIp-uou awos Surur10y1ad 1 I9ALIP € USYM HI0M ISALIP JO TTAdS V

TT4dS ONIATYA-NON

‘paudisse uaaq
sey] portad A31pifea awes ay) Yo1Ym 03 (9533 01 paje[a. A[[ed130] elep 1910 puUe) BIEp }I0M]I3U JO }3S ¥

NOISHIA XHOMLAN

‘NYALLYd AANYNO[ & 03

Auo 10 ‘XANYNO[ ATDIHIA QALY E 03 paie[at oq Aew AANYNO[ ATDIHAA AAYOLINOW © ‘sanfiqeded
wa)sAs Suriojruow ay3 03 uIp.10ddy "I IDIHIA TVIIDOT € Aq pajeaado Sulaq se palojruow st eyl Aouinol y

AANINO[ ATOIHAA ATIOLINOW

“AIDIHAA TVDIDOT € Aq paresado Sureq se padolfuow S11ey3 9d1AI3s [e1dads y

AJIAYES TVIDAdS A44OLINONW

‘(3100719 NIV Y.L pauueld e Sunerado se ‘s1ay3o 03 pajdnod NOILLYY¥4d0 A9¥0.LINOW
‘TTDIHAA TVDIIDOT & Sutiojiuow “§-9) 3uaAd HNIYO.LINOIW ATDIHIA € Ul padojiuowt ejep [euoljetado uy
Aq paynuap] n.L uoruyad W.L aweN sse[) N.L

(panuiuod) 11 3[qeL

133

© IS0 2015 - All rights reserved



PD ISO/TR 17185-2:2015

2015(E)

ISO/TR 17185-2

JLI0MIBU ABMITET B 9LIDSIP 03 PISN MNIT TN LINYLSVHANI Jo 9d 43 v

LNANAT AVMTIVY

'219 UOIIBAIDSAI 91 /A[1BD ‘POYSaIY)
uonsaduoo oyyjeay :Ayrenb ay3 uo paseq ‘sadtid Jo UOIIB[NI[ED 10 UOTIULJSP SIYSLI SS900E FUIDUIN[JUI1030B)

M0LOVA HYNLINYLS ALITVNO

juelrodur a.xe SHHAQTdINH 10§ PapP1023.I SNOLLYIIAITYND
I1e £q uaal8 saqijoad uonyesyyienb ay L, ‘A LNJ © yIom 03} A1eSSa0au aq Aewl YoIym pue JIA0TdNT ue 4q
passassod aq Aew YOTYM ‘UOIILINPS IO [[I3S PAIJ13.19D B 10 ‘DoudlIadxa 10 AI[Iqe 10 98pajmouy d1j10ads ¥

NOILLYDIAITVNO

'SLYVd AANYNO[ 2389.10 03 sny3 ‘NY AL
-LVd AANYNO[ sy Suore AANYNO[ ATDIHAA € Jo sonstialoeleyd Suidueyd durinbaa asod.and [euonerad

NOILLLYVd AANYNO[ 40 S0ddNd

*309(qo uaAI8 a3 jo sad£) a.10W 10 SUO 03 PAIDLIISAL
aq Aew HNIANOYD A0 ASOdUNd YL ‘PAUY3P d.1B SIUIWS[ JO SJNOYD Y21y 10§ asodand [euondunyg

ONIdNOYD 40 4S0ddNd

"AT140¥d LNANdINOA LNIOd dO.LS 10 AT110¥d LNININOA ATIIH
-qA B ul 19y39803 Ind sad A3 juaayjip jo yuawdinba Jo 19s urel1ad e saainbaa yorym asod.and [euonyouny y

AT1404d LNIWINOE 40 450d4nd

-103e19do 31odsuery oriqnd ay3 o3 diysuore[at [euonerado Aue ynoynm qLIS jo od43-qns y ALIS DI'1dNd

OLLDANNOD Surpuodsa.aiod ay3 19400 0} A1BSS39U dIdL Ld
(s3rem A[[ensn) sjuswsAOW Y} pue SFY S.I0W 10 JUO JO SISISU0I JIY.L Ld V 9[21yaA 31odsuery orqnd
e wo.j Sunysife 1se[ ay3 03 9[d1ya4 11odsueny o1yqnd e jo urp.aeoq 3s.ayj ay3 wo.aj Suryaels drn e jo yred y

*039 J9JUIM ‘Jawwins ‘Aepyaam ‘Aepijoy [00yds se yons ‘ssassod Aewr Aep e yorym A11adoad y AVA 40 ALYAd0Yd

AV DONILVYIdO "puswe £9U3 NV'1d NOLLDNAOYd 243 03 9IUSIJAI [IIM PILIISIP d1€ NV1d NOILLONAOdd
SNOILLDV TOY.LNOD *(’sernp ‘sunu peap ‘sfauinol ad1419s) Sa131A130€ U013oNpo.ad Jo UOISISA 90UDI9JaT ¥

'019 U903 .10 }1UN 393213} ‘}IUnN d.1€J 30e.13Sqe ‘AoUa.LInd Jo Junoure :s9oLId ssa1dxa 03 jun y LINN AD14d

"a8ejuadaad 1o anjea ul ‘aseadoul padno.as Ajdde 03 .10 ‘saouatajal 9o11d jo Joquunu dNo¥d Ad1dd

paywi] e ojur syuswd[d uordunsuod a[qissod snotawnu jo Surdnoad ayl Surmoype ‘saorad jo Suidnoas y

"QOHLAN HNIDYVHD B 030y1ads ‘SINAWHTH AT VAITVA [21943S 10 90 Jo Junsisuod [)NA0Yd A4V V

LONA0Ud 44Vd AANDISSV-ddd

NOILLDA[0Yd 40 AdAL LNIOd MNIT MNIT LNIOd NOILDA[0¥d LNIOd
'3 :104e] 308183 B Ul £3}13UD UB 0JU0 — J94R[ 92.IN0S B JO [ N]Od U0 WO.1j — 90Uapuodsa.liod pajusLio uy

4LN0oY "HLNOY I8y} U0 I9P.I0 S YUM HL10Y & dUlyap 03 pasn LNIOd 4.LN0Y V 4L00Y NO LNIOd

JINIT "UOIJBULIOJUT JDALIP 10§ 10 ‘[d 10 WAV Jo sasod.nd JNITNO LNIOd

10J 89 ‘sasod.and Jayj0 .10J pasn aq Aew Jnq ‘UONIULJD JI0J papaau Jou ST ydoiym B Uuo
] 4 } P q q ‘uoniulyep }NIT10j pap TUOIM MINIT LNIOd V

AONANOAS MNIT

"HONANDES MNITIe[non.red jeyy urrop.o syt Sunedipul FONINOIS JNIT e ul LNIOd ¥

HONANOIS MNIT NI LNIOd

NYALLYd AANYNOI[ ‘NYALLYd AANYNO[ ey) ur 1op1o s3 3tm NYALLYd AANYNO[ & ul LNIOd ONIWIL 10 LNIOd dOLS V NYALLYd AANYNOI NI LNIOd
NOISHYIA XHOMLIN "WALSAS DNILYDOT uaa1d e ut NOILYDO'T B £q pa3edo] LNIOd
aq Aew SINJOd ¥1omiau ay) jo uondriosap [erreds ayj 10 pasn }I0M3dU Y3 JO 9pOU [BUOISUIWIP-()
"(ANOZ ®) z 1o (uondas peoa¥) 1 (LNIOd €) 0 uoisuawip jo aq 40V'1d
Aew 4OV11d V 'dIY.L €Jo uonreunnsap 1o urdrio ay3 se parjroads aq Aew yorym ad 43 Aue jo aoefd oryder80a8 y
*sar1anb [eI19A9s 10 dU0 NOILDVSNVYL Id
Gurpnpur ‘eafojdwa ue 1A 10 A[303.11p ‘WAISAS uonrew.Iojur Jojetado a3 03 198uassed e Jo UOIIIAUUOD
Aq paynuspI ML uonuyad WL aweN sse[) W.L

(panuiquod) 11 9[qeL

© ISO 2015 - All rights reserved

134



PD ISO/TR 17185-2:2015

2015(E)

ISO/TR 17185-2

9[OIYdA B ], *9[J1YdA B J9A0 PURY .10 UO 9] AeW JIALIP B *9°1 ‘9[qIssod s1 jar[a.d e a1oym LNIOd ONINIL V

YIATIA/MOY ‘AVA/NIWNTOD 91} 01 paIe[a. IDALIP d[qE[IBAR A[[EI1121091]) B AQ pI3[IOM LNANWITE 44.LS0Yd
9 03 9ABY [[IM [DIYM JUSWI[S XLIJBW SIY} 0IUT PaIalua aq [[Im X LNJ e ‘Ssad01d Furiajsold ay3 jo jnsal e
SV 'XLIjew Jey) ul AVA/NINNTOD B PUe YIATIA/MOY & £q Paijlausapl X[H.LVIN YH.LSOY & Ul Juswa[e uy
a3 uo Surpuadap ‘pea3sul BLIILID 19Y3I0 U0 paseq aq Aew ddAL NDISHA ¥Y3.LS0d
UONEDIISSL[D AU L "MHAAM NDISHA 3S11§ 943 03 paudisse sgJ AL ALNJ 9Y3 JO SINSLIADBIRYD 33 PUB NDISH(
YALSOY BYI UL SHIHM NDISHQ JO Ioquinu 3y} 3qLIdsap Aewr ya1ym NHISHA YALSOY € JO UOLEdISSE[D
XTYLVIN 44.LSOY XTYLVIN 44.LSO0Y 38yl jo XTYLVIN NI NDISHA 44.LS0Y
UO[3ONIISUOI Y3 Ul UFISAP S1Y3 JO 19P10 dY) PUE XY LVIN YALSOY BIN13su0d 03 parjdde NDISHA YA LSO V
"pausisse aq [[Im [SHY Pue sHdAL ALNA Jo uranied sduanbas NDISHd ¥4.LS0Y
JUDIBJJIP B YOIYM Jo yoea 03 SYTAM NDISAJ jo Iaqunu Je[nonted e jo dn apewr jiun Suip[ing 193sol y
HTOAD YILSOY "pausisse aq Aewr FJAL ALNA 10 XYOM ‘LSTY B Y21ym 03 pue LNHWATH 4TOAD 44.LSOY
9[042 3613 Jo 9ouaNbas palap.ao ay3 ur uonisod urelad e syuasaadal Yorym JIIAD YALSOY B Jo Juswd[d uy
*9[qe1aj9.1d 3sow ST pue SUOIIILIISII [eFa] pue SO[N.I JIoM ATDAD YALSOY
9Y3 S399W Jey) AeMm B Ul SIDALIP (9[qe[leae A[[ed139.109Y3) 03 SALNJ udisse 03 pasn s1 utonred s1y [, "ddAL
ALNQ Tenonaed e £q payyioads 1ayaIng aq [[IM YYOM Y3 d1oym ISTY Pue YYOM jo uiaijed aouanbas y
[10M13U PO B 3qLIdSAP 03 Pasn [NIOd HYNLINILSYHANIJo 2dA1 v NOLLONN[ avoy
3[10M]9U PEOL B AQLIDSIP 03 Pasn YNITHUNLINYLSYHANI Jo 2dAy v LNIWHTI AVOod
A4d1y ‘drdL Ld ‘dIYdL Ld eyl ul.Isp.Io syt yum drd.L .Ld e ul 4dld v dIYM.L Ld NI A1y
LNIOd ‘NYH.LLVd AANYNO[ 2u0 uo ‘1ay3oue 03 [INI0d dO.LS dU0 woy ‘9[21yaa 110dsues) drjqnd auo qand
dOLS ‘LNIOd dO.LS ‘NYA.LLVd AANYNO[|A[uo pue auo uo (19ALIp ‘198uassed) 1asn e Jo JuaWdAOW [BI133.109Y) 33 03 urpuodsa.aiod duiy e jo jred y
“I9ALIp e 10J Jjo Aep ¥ LSHY
's[eataiul Jo £31en8a1 oY) 9A19sa.1d 03 19p.I0 UL ‘PI[[EIUED 10 POppPE U] Sey DNIDVASTY
9[o1ya4 e 10 Aouanol( e 1ayje [ NJOd 2uo 3k sawly aanytedap Suroedsa ur Sunsisuod NOILIV TOYLNOD V
‘Aouano( Jernoned e U0 90UBQINISIP B I9}JE S[BAIIUL NOILJdYOSTY
Te[ngaidururejurew jo Aem e s13] ‘sfournol Surmorjoj ay3a jo L,N[0d 2uo e sawy a.aniredap ay3 Surnpayosa.
Aq XANYNO[ ATDIHAA Q4.LVQ duo uo Aefap e Juiqosal A[paissa1doad ur Sunsisuod NOLLIV TOYLNOD V
‘papuslleun 3ja] aq SawWdWos Aew LNIOd 491794

00714 ‘Jol[2.1 B .10] pasn ALINNLYOddO 441Tad
Arenioe aqjou Aewr 1o Aew Ayunitoddo siy,L, \LNIOd 49173 € sossed a[d1yaa e a1aym HHQTd € ul dwn y
9[o1yaA a1 1y Bife dOLS A3a40234
1o paeoq saaguassed 39] A[qissod 03 uonjerado ad1a1as [enjoe Surinp I NJO0d JOLS & 3e dois papaodalayy],
“Bunysie slerpsutioy 4a1y a1a4023y
-u1 3noym ‘Iayjoue 03 [NJ0d JO.LS @uo wo.j a[o1yaa 31odsuery orjgqnd e uo 1a8uassed e Aq apew apL1 y
"SNOLLDHS AYVA 10 SANOZ AT VL ‘SLNIOd dO.LS JO SwL1d) ul passaadxa aq Lew drry oy dIY.L .Ld d9d40d3d
JO uorjeun}sap pue urdLIQ ‘uoneuISap e 03 urdLio ue wo.y 1eduassed e Aq usyeitapun dirn J4 [enioe oy,
J[10midu Aemres e 9qLIdSSp 03 pash LNIOd AUNLINYLSVIANIJO 2dA1y NOLLONA[ AVMTIVY
£q paynuap| W.L uoryuyad N.L QwieN Sse[) .L

(panunuod) 11 3[qeL

135

© IS0 2015 - All rights reserved



PD ISO/TR 17185-2:2015

2015(E)

ISO/TR 17185-2

SHUNLYVAA TdINIS se pamala aq
Aew (s309(qo [eUOISULWIP-Z) SHNOZ PUE (s303[qo [euoisuawiIp-T) SHNIT ‘(s309[qo [rUOISUSWIP-() SIUTO]
10Mm3IdU 93 Jo uoryejuasatdal [erreds ay3 03 paje[a.l s309(qo A1ejuswafe Jo uonejuasaldal JoeIisqe uy

JdNLVIA ATdINIS

aNnvd
AWLL ‘AVA ONLLYHAO ‘SANIT 40 dNOYH

‘uerd yuswugisse gJAL AV [[E1940 91 UT AY( ONILVHAO
SIY} 10J uasoyd A[[etoual sem YoIym g4 AL AV Y3 SopLLIoao juswudisse sy, "SANIT 10 dNOYD © 10j
AVA HNILYYAdO Ue uo ANVE ANLL e SuLInp pijea aq [[im Yo1ym gd AL Avq Te[non.red e jo uoneoyroads y

LNAWNDIISSV 4dAL AVA WdA.L LIOHS

‘(pasodoad st LIS HDIAYES

99j juro( e 10 901A19s Julo[ B 919Yym "3°9) 103e19d0 9Y) 10J 3S9.193Ul 21j10ads Jo ST yorym L[S jo adA3-qns y
‘NYHLLY AANYNO[ NI SLNIOd dO.LS Jo A[uo dn apew NYH.LLYd AINYNO[ & Jo19sqns oy, NYHLLYd 3DIAYES
ANIT "SLNIOd d0.LS Jo Ited paap.o ue uaamiaq yNITV ANITHIIAYAS

‘NYHLLYd AANYNO[ ADIAYHS paierdosse oyl Aq
pauyap si Sunjiom jo wralled ay ], "gd AL AVA paljoads auo 10y AANYNO[ ATDIHIA Sutdried 1o8uassed y

AINYNO[ ADIAYAS

"AANYNO[ ADIAYES (Surh1aed 1o8usssed) e 10y NYHLLYd AINYNO[ UL

NYHALLYd AANYNO[ HDIAYAS

LNIOd dO.LS "LNIOd
dOLS ‘AININO[ ADIAYHS ‘AANUNO[ADIAYAS

1 "1e pawle a¢ 03 pIepuels ay) pue PIMOo[[e uoneInp Jrem

wnwixew ay3 Supnpul ‘SNYALLVd AINYNO[ ADIAYFS Te[norted om3 uo ([earuapl aq Aew yorym) SLNI0d
dO.LS om) Suisn sapp1yaa y31odsueny oriqnd a8ueyd 03 siaduassed 10j Ayfiqissod pasiuedio/pasiudosar y

AONVHIYALNI NYALLYd AANYNO[ HDIAYES

AANINO[ATOIHAA ‘AAN
-4NO[ ATOIHAA ‘LNIOd dOLS ‘LNIOd dO.LS

'SLNIOd dO.LS Yua.I3J31p
10 dwes 3yl e SAANYNO[ ADIAULAS 0Mm) usamiaq steduassed jo Jajsuey 1oj Ayfiqissod paynpayds ayL,

AONVHOYALNI AANINO[ ADIAYAS

‘(ssejo pug 10 sse[d3sT 8°9) 110dsueay jo Ayienb ay3 Suryeorpur Jejowered y SSVTD LVAS
'sa[qerawny d1qnd 1noqe XJANYD YIOINASSYd V AYEN0 A1NATHIS
dIVHNIVd SATVS "33 9211d [101 3[NEBJOP HOVIDIVd SHTYS B Jo saanjeaj aorid sjqissod [[ejo1as dI1dd 49VIVd SHTVS
LNINN 'LNIWNI0A THAV Y.L 40 dd AL Y3 U0 papeo[a.19q 03 L.INA0Ud LNIWATH 4D9VAOVd SATVS
-00d TAAVYLL 40 dAL ‘LONA0Yd FYVA | 24V ay3 1o La1jiqissod ay3 £q 10 (30 23e101s dnydudew ‘Suriutid) Juswudisse paxly e se pasi{eal ‘oy
-IDVd SHTVS B aulyap 03.19p.1o ur INHNND0A THAVY.L 40 AdAL € 03 LONA0Yd YV € JO JuswugIsse ay ],
NOISHHIA 4V "SLNHINND0A TIAY Y.L 943 uo d[qepeo[a. aq Aew 1o ‘SINANNIOA HIVAIVd SATVS
TAAV YL 943 03 paydeie A[302.1p J9y31d 8q Aew SL.INAOYUd AYVA UL 'SLNANNIOA TIAV YL [EI9A3S 10
9uo 03 Sy ueY} pasi[eralew S,HNAO0Yd YV [B1949S 10 auo Jo SUNISISUOD ‘D[oyMm B Se p[oS g 03 a3exoed y
AVA INILVYHdO "AIVAOVd 41dVAVOTHY B 40 d'TVS B 10 HDVNOVd AdXId e 40 HTVS V NOILLOVSNVY.L ATVS
"SHOV MOV SATVS Suiseyoand usym sjunodsip uoj 3jausq 03 1owolsnd e Juimofle [INA0Ud UV V LHOIY LNNODJSIA d'TVS
XIYLVIN 44.LS0Yd “I9ALID 9[qE[IBAE A[ED119.1091) B 0} PAIE[A ST YDIYM XTYLVIN YALSOY B Ul MOI Y MAAA/MOY
LNIOd “H1omiau ay) y3noayy 11.N0Y & jo adeys ay) auyap 01 pasn [NIOd V LNIOd 4.LN0Y
LNIOd 4100Y ‘LNIOd 4LN0Y MNIT | ¥Iomiauayi ydnoays yied anbrun e jo uonruyap ay3 Surmof[e SLNI0d 4LN0Y 0M1 Ud2MIDq YUI[ PaIUsLIO Uy JANITHLNOY
NOISYAA XIYOMLAN '90U0 uey3 a1ow NJ0d dwes ay3 ysnoayj ssed Aewr 1LN00Y
ALN0Y V 310Mm1au ([red 10) peo. ay3 ydnoayl yied ajduis auo Suruijap sLNI0d P231e20[ JO ISI[ paJap.o uy
NOISYHA HTdVLINWILL "(es10a 9214 3qAeWt XT4LVIN 44.LS0Yd
10) uonyeaado jo sAep 10j SUWN[OD pue SISALIP ([e2130]) J0J SMOI YHM XLIjew e Jo Surisisuod uefd Anp y
£q paynuapl WL uontuag N.L QwreN sse[) W.L

(panuiquod) 11 3[qeL

© ISO 2015 - All rights reserved

136



PD ISO/TR 17185-2:2015

2015(E)

ISO/TR 17185-2

TVAYALNI HNIL *039 9011d [B303 3[NEJOP MTYAYHALNI HINLL B Jo saaniesy 9o1ad a[qissod [[e Jo 39S ¥ HOIdd TVAYALNI ANIL
"039 sAep ¢-T Unoy [-( :[eAISIUL SIY} TVAYILNI HNLL

jo aSuel oy uryIM SINIWHITI TYNLINYLS TYVA 9Y3 105 s1yS1a sseooe Suifjoads [eataiul paseq-awil v
anvd "SYUNITONINILL LNANWNDISSY 4dAL ANVINIA INWIL

AWLL ‘SANITONINLL 40 dNOYD ‘AdAL AVA

A0 dNOYD pue AdAL AVA dy3 uo Surpuadap ANV HAWILL € 03 HdAL ANVINAA HNLL € Jo Juswugisse ay,

NOISYIA XHOMLIN

'SANVE AWIL Jo 9sn ay3 £q paulyap 1o Ia[npayds oyl Aq A[309.11p patalua
9q Aew J] *SAWII] JIBM 10 UNLI 9[DIYDA 129jJ€ AU DIYM S.103D€] I3Y10 .I0 SUOIIPUOI dIJJe.I) JO 103edIpUl Uy

ddAL ANVINAA dNIL

NOISYIA NIOMLIN "K10393€0 ANVE dNIL
9.1eJ 10 SUOI}IPUO0D d1jjed) de[ruwis “8-9 ‘Q1odsuery oriqnd jo 10adse awos 10j Jued1jiusis ‘Aep e ul porrad y
HONVMOTTV 40 HdAL ‘HOLAYLS "HOLAYLS & 03.10 ‘LY Vd ALNQ € 03.10 ‘A1,Nd € 03.10 }DO'Id 01 181310 HONVMOTTY dNIL
10 774dS 10 LYVd ALNd 10 A LNd 10 }D071d | pausisse y1om a3 939]dwod 03 10 10§ a.a1edaxd 03 sananoe urelrad utiograd o) pamoie swr pred paxyy v
"I9ALIp e Aq pawrioj1ad S{1om SurALIp-uou jo 9091d snonupuod Auy MSV.L
ANOZ ‘WRISAS X1I1BW-9U0Z 10 FUIIUNO0I-dUOZ B Ul 3INIINIIS 2.1 [EUOZ B dUIJIP 0] PAsN INOZ V ANOZ JATYV.L
NOISYHAA 44V 's1ajowe.ed JO UONEUIqUOD B AQ PAQLIISIP ‘JjLie) te[nofred y HANLONYLS 41 V.L
NYALLYd AANYNO[ NI ‘ueld pi[ea 1s91e] 3Y) YdIEW 03 I9p.I0 Ul AANYNO[ ATIIHIA AALV( te[nonted e uo HWILL ONISSVd LI9YV.L

LNIOd ONINILL ‘AININO[ I TIIHIA AALVA

NYALLYd AINYNO[ NI LNIOd Te[nomnted e ssed pinoys ap1yaa 3rodsuery orjqnd e uaym ynoqe ejep awi ],

‘papnour aq Aew 3[21Y2A Y3 10§ 3[qisuodsal surewal ay(s) yorym
Gurinp sgSOVd MvAYd enoyyum unjiom Asnonuriuod s1ay(s) yorym surinp x 1,0d S,19ALIp € Jo poriad y

HO.LIY.LS

NYH.LLYd 3DIAYAS

"LNIOd dO.LS € STU21YyM NYALLYd AANYNO[ e Ul LNIOd V

NYALLYVd AANYNO[ NI LNIOd dO.LS

LNANdINDI 40
AdAL ‘dT11409d LNIWdINOH 40 3s0dund

o0.ad, 9391dwod auo saa1d asod.and auo pue NJOd dO.LS A0 AdAL
9UO 10J SUOIIBIIUEBISUI JO 39S YL, "HTIA0Ud LNAWNJINOI 40 SOdUNd USALS B 10§ urejuod pinoys LNiOd
dO.LS 40 4dAL B LNHNJINDE 40 Ad AL 2U0 JO SWa) Jo Iaquinu 3y saA13 A313ud S1Y3 O uoljenUEISUT YDBY

4T1409d INFWNdINOE LNIOd dO.LS

LNIOd "S9[1YaA wody JySI[e 1o paeoq ued siaduassed a1aym LNIOd V LNIOd dO.LS
NOISHIA XHYOM.LAN 19410 (2ed 03 950[2 SLNI0d d0.LS Jo dnoud y V44V dO.LS
‘Apuelsur Ad-ANVLS
y10m o ada1d parjioads Aue uo axe) 03 Apeaditem snui Yy (s) uaym AInp s,I9ALIp € Jo poLiad SulALIp-uou y
‘awn} predun jo portad e Aq pajeredas syred om) ul A3np jo od4y v ALNA LI'TdS
J10M JO T1T4dS

ad£3 19y30 auo Sururioyrad 10 S[D1Y9A SUO UO AINP UO STISALIP B UM ‘H) LAY.LS € Ul poriad snonunuod y

‘(we3sAs 3urIUNO02-9UOZ B Ul UOZ UOI}BUIISIP 10 UISLIO Y3 "3'3) 9.1n30N.I1S 3.1BJ UIAIS B UIyIm
‘NOLLYDIAIDddS TIAV Y.L e Sutnp sis3awe.ed [eonyoeld Surdyroads INHIWNOISSY HALANYV IV ALIAITYA V

LNANNDIISSY 44 LANVYEVd DI4104dS

S90UBISWNIIID d1j109ds Japun pajerado aq Aew 1o ADIAYAS TVIDAdS
/pue(s1y3L1 ssadoe o1y10ads Se ans) soasLIajoeIeyd d1j10ads saa[oAUT ] ‘SNYALLVd AANYNO[ Suisn sxaAN
-ANO[ ATDIHIA uo paseqiou A[[e1auad s1ieys 'a°1 Aem [e21SSE[D B Ul pauue[d J0U ST3eyl 9[OIY9A B JO JI0M
"pausisse uaaq 194 J0u sey 310M paw} dY1ads Yarym 03 ALNA V ALNA 9YVdS
"d[¥.L € JO UOTIRUIISOP 913 10 UISLIO 9Y) 91edIpUI 03 19ja.1 Aew JoFuassed e Yorym 03 FOY1d UMouy| [[om ¥ ALIS
£q paynuap] N.L uoniuag N.L QwieN sse[) NW.L

(panuiuod) 11 3[qeL

137

© IS0 2015 - All rights reserved



PD ISO/TR 17185-2:2015

2015(E)

ISO/TR 17185-2

40V1d

NOD Pue sYNITSSHDIV A1BSS909U Y3 19A0D 0}
(s¥1em A[rensn) syjuawasow Surpuodsa.liod ay3 pue J[y ], Ld 2Uo Jo1sisuod Aew dL1} y "1ayjoue 01 1.10S Aue Jo
qDV'1d ouo wo.1j (19ALIp "3 ‘uosiad 1oyroue 10) Joduassed e jo Juswasow 9391dwod e jo utsired feryeds ay [,

NY4.LLVd dId.L

A0V1d ‘40V1d

"HAON NOLLYZINILJO paiyads e 03 Surp.aodoe ‘Tesodoad d1y L [ewndo ue Suruisduod 24aN0 YAINIASSVd V

AJdN0 NOLLVZIWILAO dI¥.L

“(19ae13 € jo UOHRUNSIP pUE UIBLIO §'9) NOLLYDIAIDAdS TAAVYL

uonndunsuod papuajul ue jo s[re3ap Surals siajaweded Jo Jawolsnd e £q uoyed1joads e jo Sulp.aodal ay],
Jo uoneurquios e.10 salIIqel] LOVY.LNOD LNINNO0d TIAVYE.L

9Y31 Jo 19sqns e a.103s 03 ‘(s3ySL1 3unodsip ajqissod Suipnour) JuswAed e joo.d 03 ‘sad1A.19s-3UI0[ SWNSUOD

0} 10 [9AeI} 03 JYSLI 93 SUIMO[[e “I1aw03IsNd e Aq p[ay aq 03 ("paed 193on) 31oddns [eorsAyd renonaed y
‘(diys ‘41103 ‘urey ‘onou ‘wed) ‘snq) 11odsue.) jo sueauwr ay) 03 Surp.odde uonjerado a3 Jo UonIeSLIAIRIRYD AAOW LYOdSNV Y.L
“19W0)SND [eUI3LIO ALITIGVYIASNY Y.L

93 Jo peajsul 9d1AIds J1odsuer) o1qnd ay3 asn 03 paIrIua suostad Jo SJ1ISLI9IdRIBYD pUE JaqunU Y],

‘(eAannow020] ‘uoGem *39) NIV Y.L e Jo yusuodwod A1ejusawale uy

LNIWATE NIVY.L

NIVdL

"NIVYL e ul SINTINATA NIV Y.L JO 19p.10 813 Jo uonedyads v

LNINOdNOI NIVY.L

D014 NIVYL

MD0Td NIV Y.L & Uliim 3D 0'1d 9[21Y9A € jo uopisod oy,

LdVvd D074 NIVY.L

D014 NIVY.L Mau e Jo 1.1e3S 93 SyIeW uon3de uonjeredas
10 uijdnod Auy ‘portad ureltad e urinp J1ay3a803 pajdnod syHO1g [B19A3S JO pauwLioj ureay aysodwod y

A007Td NIVY.L

TIDIHAA 'suo3em ay3 Jo auo .10 dAI30W0I0] B Aq pajad NIVY.L
-0ad pue 19y32303 pajquIasse suogem Jo "9°1 “19p.10 Ure1ad e ul SLNANATA NIV Y.L Jo pasodwod s[d1yaa ¥
LNIOd "SI9LLIEq ‘(Sutaiuel) s3YSI dyJea) :aae so[duexy "paduan[jul a¢ U MO[J I|JJel} Y3 dI9YM LNIOd V LNIOd TOY.LNOD D144V UL
NOISYAA NI ALLLNA "1x93 9A1d1LIDSap e Aq paruedwodoe A[qissod “239 ‘sadueyd ay3 Jo sasned ay3 AV Y.L
‘s1oyjne a3 sp.edal se ‘9ouelsul A LI LN UsAlS e ul pa.inddo sagueyd a3 Jo 3Xajuod ay) p.102a.l 03 Aem y
NYHALLYd ONINILL "LNIOd ONIWIL B STUYdIYM NYALLVd AINYNO[ B ul LNIOd V NYALLVd AANYNO[ NI LNIOd DNINILL
LNIOd ‘Pop.10dad9q Aewr S9[npayas pring oy Axessadou uoneuwrojur WC_ES o3 yorym umz_mmm LNIOdV LNIOd ONINIL
"NYHLLY AANYNO[ NI SLNIOd DONIWILL Jo A[uo dn apew NYALLYd AANYNO[ & Jo3asqns ay [, NYALLVd ONINLL
NYALLYd AANYNO[ SINITONIWILL NYALLYd AANYNO[ NIINITONINIL
913 JO UOIIBIAI [IBd JN0oge Paaols aq 03 ST uorjewriojul ajetedas pue ‘NYJ.LLVd AANYNO[ dwes ay3 ut pa
2eada STYNITHNIWIL &1 popaau st A1Iud sIYL "NYHALLYd AANINO[ B Ul MNITONIWILL € jo uonisod ay,
MNIT "pap1022a.1 9q AW SAWIY UNI YIIYM 10§ SLNIOd DNIIL JO Ired patapao uy MNITONINLL
AaNynol "Hd AL AV urelrad €10y XANYNO[ ATOIHAA pay1oads e uo NYALLYd ANIL ONISSVd A TaVLANWIL
ATOIHAA ‘NYILLYd AANYNO[ NI LNIOd | AANINO[ NI LNIOd Te[norted e duissed sapo1yaa jiodsuery orjqnd Sutu1aouod ejep awr pauue(d wral-guo
"pausisse uaaq aney NOISYIA ATAVLANIL
SNOILLIANOD ALIAITVA dWes 3y ydorym 03 (s3}001d Pue SKANYNO[ ATOIHAA) BIEp 9[qeloW) JO 195 ¢
'sa.aej pajenpels paseq-awn) Sulje[noed Jojjun y LINN ANILL
LINN ANLL “TYAYILNIT WL "LINN ANIL e £q passaldxa TYAYALNI ANLL € JO an[ea oy, YO.LOVA 4NLINYLS ANIL
£Aq paynuapI WL uonuyad WL sweN sse[) WL

(panuquod) 11 3[qeL

© ISO 2015 - All rights reserved

138



PD ISO/TR 17185-2:2015

2015(E)

ISO/TR 17185-2

'SLNHINATA NIV Y.L JO UOIIEDJISSED

LNHWHTH NIVY.L 40 ddAL

'SLNIOd TOY.LNOD OV Y.L JO UOIIEDJISSED

LNIOd TOY.LNOD D144V Y.L 40 ddAL

'SHSV.L JO uonedyIssed y MSV.L A0 ddAL
"('030 ‘syeas ‘1a3pays ‘1sod) LNIOd dOLS 40 AdAL

sdojs 3e pajeisur aq 03 yuswdinba a3 9z11930€.1BYD 03 9DUBISUI.10J Pash ‘SILNI0d JO.LS JO UOIIBDIJISSe]d ¥
"SALIS JO UOLIBIYISSE[D ¥ ALIS 40 AdAL
'ss900.d [0.13u00 suonetado 1o/pue Suinpayds ay3 Ul JUNOIIE 0IUI U e} 9q 03 SAdu.Inof ADIAYAS A0 AdAL

Jo sanaadoad uowwod awos ssa.adxa 03 SYIIAYAS TVIDAIS Pue SAANYNO[ ATDIHIA 10J UOLIBIIJISSeD
"SAYAND YAINASSVd JO UOIIBIIJISSE[D ¥ Ad4N0 40 AdAL
'sJ1aAe[ }98.1€e] pue 92.1n0s 9y} ‘9sod.and [euonyouny 11ay3 03 Surp.aodde suor3dafo.ad ay3 Jo UOIILIIJISSED NOILDA[0¥d A0 AdAL
‘asod.and [euoryounj 11oy3 03 Surp.10dde SI,NJ0d JO UOTIBIIJISSE[D ¥ LNIOd 40 AdAL
"(03° ‘1914E3] pa3uLLd }{SOP UOIIBULIOJUT ‘[EUIULID) SUO[-PUE)S "83) SKLITIDVA Id JO UOLIEIYISSE Y ALITIOVA Id A0 3dAL
"STDVSSHIN JO UOIIBIYISSE[D Y A9VSSHW 40 HdAL
HNIANOYD A0 HSOdUNd "039 2Ul[ 19p10q ‘NYALLYVd dIY.L ‘Peot ‘NYALLYd AANIYNOI[ ‘ALNOY '8H 10] AONANOIS MNIT A0 dAL

pasnaq Aew FONANOHS MNITE SUONIUNJ JUSISIJIP A3 SUJIP 03 Pasn SHONHNOHS MNITIO UONEIYISSE Y
“MNI'T € JO S3[0. [BUOIIDUNS JUSIRJJIP Y3 SS31dX3 03 SYN]'T JO UOLIEDYISSE[) MNITAO dAL
"‘NYALLYd NN dVAd pue NYALLYd AANYNO[ ADIAYAS NYALLYd AANINO[ 40 AdAL

ueyl NYA.LLVd AANYNO[Jo sa1103931ed 19y30 ysindunsip 03 pasn SNYH.LLYd AANYNO[ JO uonesyissep y
"ALIAI'TVA J0 dd AL onbrun e £q pan1 sSLHN VYA A0 HdAL V s3500 Sunjeado ‘sa[npayds 9[dIYaA ‘SUOIS.IOA JANVYL 40 3dAL

aul[ J1oj suonydriosap aulf "84 ‘osodand uowrwod e 03 Surp.odde SNV I NOISHAA JO UOIIBDIJISSED ¥
"109J39 JO 9sned a13Y3 03 Surp1odde (SLNAAIINI ‘SINY VYTV "8'3) SLNHAH JO UOLIBIYISSED Y LNJIAT 40 4dAL
'90UB)SUL 10 ‘S9[21YaA paeoquo 10 syutod dois Je paj[eisul aq 03 swajl yuawdinba jo uoryedljIsseP y LNANWdINOT 40 AdAL
"A11A130€ UlBW 3} I91JE 10 AINVMOTTY 40 ddAL

9.10J9q UIAIS ST 90UBMO[[€ 93 J9YIaM UOIIeWLIOJUT 33 Sulpn[oul ‘sawl) pied [BUOI}IPPE JO UOIIBIIJISSE[D
SINITNOILVALLDY ue NOILLVALLDV 40 ddAL

10 ILNIOd NOILVAILDV ue sassed sa[o1yaA Uaym pajeAI}de a.ae Jet]3 Sassado.1d auwi)-[ea.l Jo UOIIeDIJISSe[d
"3 sAepl{oy uLId)-310ys pauue[dun ‘ssau[ o¥1[ SAONASAY [ENIOE pue ‘sAepijoy ur1a) HINISHV 40 4dAL

-3uo[ pue sAep 9a.j ayI[ SHONHASIY pauue[d a.ae atay], "y1om wo.1j SYFAOTIINT JO ADNISIV Jo A108a1e0 ¥
LNIOd HNI s 9q Aew 1y, "pap1023.1 3¢ OS[e AeW UOIIIAIIP SI1 UIN) 0} LINITAWILL ANNOYVYNUNL

-INILL‘LNIOd ONINIL ‘AdAL ANVINHA HNILL

9[21Y3A B .10J AW} WnWIUIW  LNIOd ONINYVd © 03 pauInia Suraqinoyytm (NOLLYLS NU L & ul papnput
u21j0) LNIOd DNIWIL Ie[nonaed eje jrem 03 pa[npayds 9q AW [OIYIA B YOTYM J0J SWI} WNWIXEW Y],

4LN0Y NO .LNIOd

‘(NOILLDAYIA
aysoddo jo Jayjoue 03 ,NOY B WO.1J) UOIIDIIP SH 9SI9A.1 URD S[IIYJA B 2.19UM (SNUIULId) B Ud1j0) aoe[d ¥

NOILVLS NdNL

Aq paynuap] N.L

uonuyad N.L

aweN sse[) WL

(panunuod) 11 3[qeL

139

© ISO 2015 - All rights reserved



PD ISO/TR 17185-2:2015

2015(E)

ISO/TR 17185-2

's198uassed uiA11ed 10j pasn ad1yaa 1odsuey orgnd y

dTOIHIA

'SII0M 10
9INSO[D PeO. I8 3eaM peq I9ALI € Jo Mo[j [euor daoxa 'S "NOILLIANOD ALIAITVA & Suruijop Jusas [euIaIxXy

dA99Id.L ALIAI'TVA

“I9Y1e9M peq
pUE W G‘T < [9AJ] J9ALI "'q ‘suolsIaa Su13d9[as 10j a[na e £4q pasn NOLLIANOD ALIAITVA paulyep Jasn y

YALINVYEVd 470d ALIAI'TVA

SO} pue Sajep pua/iIels paxij.1o/pue (Yyuow I ‘sAep ¢ *§-9) uonyeanp
plepuels e jo pasodwod aq Aew 3] "FHY NIV SHTYS B10 LINA0YU AUV ©Jo A)1pI[eA 10j UOLRIIWI] dW} Y

dordad ALIAITVA

AONANOAS
NI LNIWATT 419V TI04.LNOD

"HOVIDVd SHTYS €10 (syusuodwod st jo 9uo 10) ,DNA0Yd
YV [e2139.10913 B 03 I9jowrered uor3da[[od a.ej e Sunze[@ INIIWNNODISSY YALANVYEYd LHOIY SSHDIV Uy

LNANWNDISSV Hd.LANVYEVd ALIAI'TVA

JNVHA NOISYIA 10 NOISHIA 10 HHAV'T

‘(F039 ‘[3UN
‘wo.j 10y *3-9) uonyesrjdde jo ad4) sy pue (030 ‘LNIAT HONIYADDIY.L ‘@1ep ‘8°9) 1a3oweded e Jo SISISUOD
NOILLIANOD ALIAI'TYA YV "HNV YA NOISHHA €30 NOISHAA USALS € 9S11910€1BYD 03 I9P.IO Ul PASN UOIIIPUO)

NOILIANOD ALIAITVA

SSAO0V ddTTOY.LNOD

*syuauoduod s31Jo auo 10 SSHDIV
AALYAITYA € 03 1239weled uoi3oa[[od a.1ej e Sunie[dd LINFWNDISSY YALAWVHEVd LHOIY SSAIDV uy

LNHWNDISSY 44.LANVUVd NOLLVAITVA

'SHONHA A0 21ow 10 U0 J0 L]gdad ©
Suipraouad £[qissod pue sawnsuod 03 3yS11 a3 Sunrepifea ‘paf[o13uod LNINND0A TIAV Y.L 2Y3 03 payoeiie
SIYS1I $S9008 [B2139.109Y3 93 pue SAY.LNT TOY.LNOD [BI9A3S 10 U0 U8dMIaq uosLIeduwod ay3 Jo I[nsal oy,

AY.LNH NOLLVAITVA

AYLNA NOLLVAITVA 'LNINA T A19VAITYA

SINIWHATE ZINLINYLS HUVA AASSHIIY Jo pasodwod ‘LNANATH ATIVAITYA © JO asn pajepieay

SS4O0V A4d.LvdITvVA

LNIWHTH 3T7dVAITVA *039 9gejusdtad J0Idd LNIWATH 37aVAITVA
J0 anfeA Ul unodsip ‘9o1id [e101 3(nejop (LNAWATI ATdVAITVA ® Jo saanieaj aorad a[qissod [[e Jo 195 ¥

NOISYIA AUV '03 au0 Ul pajeplfea 9q 03 1932303 padnotd ‘SLNAWHA T TINLINYLS AUV JO 195 10 d2usnbas y LNIWHTH 37VAITVA

'210 uswoMm ‘pakojdwaun ‘SISALIP ‘sarenpe.ls ‘p[o s1eak 0f-8T :s3unodsip Surmof[e 1oy pasn F11404d ¥ASN
u91J0 2319 Xas ‘snje)s [e120s ‘uolssajo.ad ‘uorzeonpa ‘dno.ad ade uo paseq ‘1aduassed e jo afijo.ad [e10s ay ],

HILINYYEVd 39VSN *230 93ejuad19d 10 ANEA UTIUNOISIP YA LANV YV ADVSN B Jo sarniesy aoLid a[qissod [[e jo19s ¥ HOTdd YALANV IV 3DV SN

"LONA0YUd AUV B 10 LINHNATH ATAVAITYA € Jo 9sn ay3 £j10ads 03 pasn rajowered y A LAWY UV 49VSN

"SLNAWNATE ATEVAITYA SUINSU0D USYM SIUNOISIP WO.1J11Jauad 03 19W0Isnd e JuImo[[e [INA0Yd TUVA V LHOIY LNNODSIA d9VSN

"ANOZ AALLVYLSININAY ‘ANOZ 4414 V.L "d "SANOZ JO UOIBOIJISSE[D ANOZ 40 ddAL

"Burunodde 10y JueAd[al SANVE HWIL 03 SOTYLNA dOVM 40 ddAL
LNNODDV Ul PIap.I0da.l dWI) {I0M JO SWNS SIILID0SSE YoIYym ‘uijunodde aem I0j pasn UOIIBIIJISSE]D ¥

"SUOISIDA [BI9ADS UDIMI( SALLILNH JO AM[IqeaTeys 3'q 'SNOISUHA JO UOLIBIJISSE[D Y NOISYHA 40 4dAL

'sa[Npayds pajep SHJAL AVA ALIAI'TVA 40 3dAL
10y pauBIsap sa[Npayds 10j STNVYA NOISHIA 83 "ANVYL 40 STIAL JO LIPI[eA 9Y3 JO UOILDYISSE[D

NOISYIA VA Suimofe esand 5[u0309[ ‘paed aNfeA YIUN 19301 Aeme LNAWNND0d TAAVH.L 40 ddAL
-Mo.1} 19013 Aeme-mo.y3 "8 a1 SLNAINND0d TAAV Y.L Jo sadA], 10resado ay) 01 015109ds so1IsLIaloeIRYD
[euor1ouNy [B0] pUe Saljl[euol1dUNy [elauasd J1oy) Suissardxa SINANNDIOA TAAV Y.L JO UOIIBDJISSE[D ¥

£q paynuapl WL uoryuyad NL.L QuwieN sse[) .L

(panuiquod) 11 3[qeL

© ISO 2015 - All rights reserved

140



PD ISO/TR 17185-2:2015

2015(E)

ISO/TR 17185-2

"JuawrudIsse JIaylany

® £q Uapp111940 aq Aew JuawuSisse siy L SAANYNO[ ATIIHAA ALV S& 10 sYD0'Td dA.LVd St paiussal
-daua Sp1om pauuerd e 03 TDIHAA TVDIIDOT € jo Yuswugisse ue Jo uolle[[@aued ay} 1o ‘yuawudisse ay ],

LNAWNDIISSV XHOM dTOIHIA

AdALATOIHIA ‘AdAL ANVIN
-0 ANLL ‘NYILLVd AINYNO[ ‘AdAL AVA

Suel awes 9y} uaAl3 aq Aew STJA L

ATDIHA A IUS19J31( "PaP10091 8¢ SN saoua1ajod Jo yues oy, "Ad AL ANVINAQ AWLL Pue AdAL AVQ 2Y3 uo
Surpusdap ‘NYALLYd AINYNO[ ADIANES € 10§ AL HTIIHIA 1e[noned e jo asn oy 10j 9ous.19J9.d oy [,

dINIYd49dd 3dAL ATOIHIA

HdALHTIIHAA LNIOd HINLINYLSVANI ‘auay1 doas Jou ewr apo1yas jo od£1 1eyy uayy ‘g st Aoeded oy j LNIOd LV HdAL ATOIHHIA
"W} 9Uu0 Aue e [ N[0d payj1oads ejejrem Aew yorym qd AL ATDIHAA Pa1J10ds B Jo S921YaA Jo Iaquunu 8y ],

“(¥09p-a[qnop ‘snq prepuels ‘3-0) Lyoeded pue AdAL ATOHAA
apouw ur syuswadinbal urnpayds a[o1yaa ay3 03 Surp.10dde sa[d1yaA 31odsueay oriqnd Jo UOIIBIIJISSE[D ¥

“uonsanb ur a[o1ya4 oY) Surdeurw FHvy L4Vd HDIAYES ATDIHAA
-yD ay3 jejuads sporiad Aq pajiwil] pue s)HQTg 210w .10 auo Jo pasodwiod JIAYAS ATDIHIAA € Jjo dred y

"SLYVd HDIAYEAS ATIIHE A [B12435 10 9UO HDIAYAS ATOIHAA

sapnpUul IDIAYAS ATOIHIA V "HdAL AVA 21y1oads e 105 pauueld ‘Aep s[oym e 10§ 321424 e 10j ue[dsjiom y

AdAL AVd “(SANIT A0 dNOYH d1y109ds B 10j pauyap A[[ensn) pausisse usaq NOISYAA ATNATHDS ATIIHAA
aAeY SNOLLIANOD ALIAITVA Swes ay3 ydorym 03 dAL AV d1109ds e 1oy pauyyap s3D071d [[B J0 39S 3y L,

ATDIHAA TYIIDOT "(LNIOd ®3e FWLL HNISSYd AIAYISHO ure3ta ONIYOLINOW ATIIHIA
e e passed sey 10 AANYNO[ ATIIHIA ATIOLINOW urelrad e guiresado s1a[d1yaa ay3 3ey3 3-9) TDIHIAA
TVDIDOT palojyiuow e 03 ejep [euonielado jo ‘Ouily urelad e je ‘quawudisse ay3 ur SurIsisuod £31anoe uy

‘uone.1auas [apout 1o suonesyads TAAOW ATDIHAA

jyuawdinba 03 Surpaodoe "3'0 ‘GdAL ATDIHAA dues ay) jo sapdIyaa rodsues) oiqnd jo UOIIEIJISSED

AINYNO[ A TOIHAA
‘NYALLYd AININO[ NI LNIOd DNINIL

"AWLL LIVM NYFLLVd AINYNO[ 943 9pLLIDAO [[Im dwn) JTem ST, "AANYNO[
ATOIHAA payads e uo NYALLYd AANYNO[ NI LNIOd ONINLL 1e[nofred e1e1rem 03 9[21YdA € .10J 9UIL} Y,

AWILL LIVM AININO[ TOIHAA

AANYNO[ITDIH
-IA ‘NYALLYd AANYNO[ NI MNI'THNINLL

NNY avad L10v4ad 243 pue FNLL NNY NYALLYd AANYNO[ Pue AWIL
N AINYNO[ ADIANAS LTNVAAA 943 SIPLLISAO PUE SIWIT] I9AO [0.11U0D PI[1BISP ISOW Y1 SIAIS SIYL "AAN
-4N0[ ATDIHIA pay10ads e uo NYALLYd AANYNO[ NIINITONIWIL Pa1j109ds & 9519413 03 U9 E) 9WII BY L

AWNLL NN AANINO[ ATIIHIA

AANINO[ATOIHAA

“MIAOAVT NYALLYd AANYNO[ 10
Jon04e] [eqo[3 Aue sapasiadns awnd SIYL "AINYNO[ ATDIHIA pa1j1oads e jo pua ayj 3e 90UBMO[[e W}

YAAOAVT AANINO[ ATOIHAA

AdAL AVA ‘NYALLYd AANYNO[ "HLN0Y payads e uo NYALLYd AANYNO[ B jo AANINO[ ATOTHAA
jutod pua ayj 03 3utod 1ae3s 3yl wodj gd AL AVd e uo a[d1yaa y1odsue.ay orjqnd e jo juswaaow pauue[d ay,],
"SHTOIHAA TYIIDOT Sult1aouod [NIJIINI Uy LNHAIDNI ATOIHIA

LNAWdINDI 40
ddAL ‘AT1109d LNIWNJINOT 40 3S0d¥nd

' d[1youd, 9391dwod auo saa1d asod.and auo pue THJON

ATDIHIA 2UO 10§ SUOIIBIIULISULJO 135 YL, "AT110¥d LNAWAINDE A0 ASOdNd U9AIS e.10J UTBIU0D P[nOYys
TAAOW ATOIHAA B LNIWAINDE 40 Hd AL 2UO JO SWa)l JO JaquInu 3Y3 SIAIS £117US SIY1 JO UOIEIIUBISUI YIBY

AT1404d LNIWdINOE ATOIHIA

"9[01YaA 93 JO UOIIBIO[ 9IN[OSE Uk SE Yons ejep apn.ad unoog| ONILLDALAA TTDIHAA
-[0 JO PUE 9J1AP UOI1I313P B AQ W1} UIB)ISD B J€ [DIYA B JO UOIIBIIJIIUIPI 3Y) UT SUNISISU0D A}1A1}0E Uy
Juswugisse JoylIny e £q uapplLIdA0 aq Aew yuswugisse INANWNDISSY ATDIHAA
SIYL ATIIHAA TVIIDOT e 03 ITIIHAA [ed1sAyd e Jo quawuSisse ue Jo uone[[aoued ay3 10 quawuisse oy,
£q paynuapy W.L uonuyad N.L QuwieN SSe[) .L

(panunuod) 11 3[qeL

141

© ISO 2015 - All rights reserved



PD ISO/TR 17185-2:2015

2015(E)

ISO/TR 17185-2

ANOZ ‘NOILDH[0¥d 40 AdALL

"LNIOd ‘89 : £313u9 108183 B 0OJUO —
‘I19£€[ 92.1N0S B UI FNOZ dUO WO.Ij —

HOUCQGGOQmmLLOU pojusLio uy

NOILLDA[0¥d ANOZ

ANOZ 40 ddAL "(32 “ANOZ SSHDIV ‘ANOZ d414V.L ANOZ
‘auoz aAnjensiuiwpe) Jojerado 31odsuer orgnd e Jo BaIe 931AI3S 9YI UTYNM JDY'Td [EUOISUSWIP-0M) ¥

“I9ALIp e 10J A3np uo Aep y MNYOM

“HI0MIBU AIIM B 3qLIISIP 03 pasn [NIOd HYNLINYLSYHANIJo 2d41 vy NOLLONN[ AdIM

“HI0MIBU AIIM B 9qLIISAP 03 PN HNIT HUNLINYLSYHANI Jo 2d41 v LNANATH 1M

ANV HNILL ‘AdAL AVA

"NV HWIL € pue 4d AL AVA B 03 AdAL ADOVM B Jo Juswusisse uy

LNANNDIISSY ddAL 4OVM

'seouBISWNII uonleAeigde 10 aseasour 1.11p ‘89 ‘synsand [eroads 10y asealoul [eUOIIPPE UY ASVAYINI IDVM
"SNOILLIANOD ALIAI'TVA £q pa1dLiisal aq Aewt JNVYA NOISHIA
ANV YAV INV YA 40 dd AL dwes ay3 03 Surduo[aq pue WHLSAS V.LY( dwes e 03 ULLIJoI SNOISYHAJO IS ¥
"T10-10-000Z Woj Surjrels Z aury 10j NOISYdIA
NOISYIA NYOMLAN 33 'NOISYIA 40 Ad AL onbrun e £q pastiaioeeyd st pue FNVYd NOISYIA anbiun e
01s3u0[9q UOISIAA ¥ 'SNOLLIANOD ALIAITVA dWEeS ay3 a.Jeys ydiym sadueisui ejep [euonesado jo dnoad y
Aq paynuapl n.L uonuyag WL ouwieN sse[) W.L

(panuiquod) 11 3[qeL

© ISO 2015 - All rights reserved

142



PD ISO/TR 17185-2:2015
ISO/TR 17185-2:2015(E)

Bibliography

EUROPEEN DE NORMALISATION Comité (CEN), Reference Data Model For Public Transport, EN12896

[US TCIP] Transit Communications Interface Profiles. APTA-TCIP-S-01 3.0.3, March 2010.
American Public Transportation Association

RUMBAUGH ]. The Unified Modeling Language Reference Manual. Addison-Wesley, Reading, MA,
1999

ISO 14817, Transport information and control systems — Requirements for an ITS central Data
Registry and ITS Data Dictionaries

GENERAL T.E.S. February 2012. https://developers.google.com/transit/gtfs/reference

Kizoom (Knowles, Nick and Miller, Peter). A Transmodel based XML schema for the Google Transit
Feed Specification With a GTFS / Transmodel comparison [2008.12.29]. http://www.transmodel.
org.uk/schema/doc/GoogleTransit/TransmodelForGoogle-09.pdf

[CEN-NeTEX]EUROPEEN DE NORMALIZATION Comité (CEN), Network and Timetable Exchange
(NeTEx): 2014

CEN/TS 16614-1|, Public transport network topology exchange format

CEN/TS 16614-2, Public transport scheduled timetables exchange format

CEN/TS 16614-3, Public transport network fare information exchange format

8]

EUROPEEN DE NORMALIZATION C. (CEN) Service Interface for Realtime Information. SIRI, 2006

CEN/TS 15531-1}, Context and framework

k;EN[TS 15531-2, Communication infrastructure

CEN/TS 15531-3, Functional service interfaces

CEN/TS 15531-4] Functional service interfaces: Facility monitoring

CEN/TS 15531-5, Functional service interfaces: Situation exchange

[Japan] Standards for Public Transport Information. XML1.1 ver. 2006. Ministry of Land,
Infrastructure and Transport

[Korea] Technical Regulation of Bus Information Exchanges (C2C). November 2005, revised April
2014. Ministry of Land, Infrastructure and Transport

[NEPTUNE-AFNOR] Profil d’echange NEPTUNE - AFNOR reference NF P 99-506

© IS0 2015 - All rights reserved 143


https://developers.google.com/transit/gtfs/reference
http://www.transmodel.org.uk/schema/doc/GoogleTransit/TransmodelForGoogle-09.pdf
http://www.transmodel.org.uk/schema/doc/GoogleTransit/TransmodelForGoogle-09.pdf
http://dx.doi.org/10.3403/30281511U
http://dx.doi.org/10.3403/30281513U
http://dx.doi.org/10.3403/30152100U
http://dx.doi.org/10.3403/30152104U
http://dx.doi.org/10.3403/30152106U
http://dx.doi.org/10.3403/30229993U
http://dx.doi.org/10.3403/30229995U







	30321987-VOR.pdf
	Foreword
	Introduction
	1	Scope
	2	Terms and definitions
	3	Abbreviated terms
	4	Objectives from a data catalogue and cross reference document
	5	Methodology
	5.1	Business plan and survey
	5.2	Public transport standards typology
	6	Public transport standard description results
	6.1	Public transport standard overview
	6.2	Mapping of Transmodel artefacts to regional standards
	6.2.1	Areas mapped to Transmodel
	6.2.2	General standard information
	6.2.3	Mapping of business areas
	6.2.4	Mapping of data concepts and attributes
	6.2.5	Description of conformance
	7	Assessment
	Annex€A (informative)  Business plan and survey: Detailed mapping of Transmodel and regional standards
	Annex€B (informative)  US transit communications interface profiles comparison to Transmodel high level business areas
	Annex€C (informative)  Korea ATIS Class-Attribute comparison to Transmodel
	Annex€D (informative)  TCIP Class-Attribute comparison to Transmodel
	Annex€E (informative)  Japanese ATIS Class-Attribute comparison to Transmodel
	Annex€F (informative)  General Transit Feed Specification (GTFS) Class-Attribute comparison to Transmodel
	Annex€G (informative)  NeTEx Class-Attribute comparison to Transmodel
	Annex€H (informative)  Service Interface for Realtime Information (SIRI) Class-Attribute comparison to Transmodel
	Annex€I (informative)  Related Transmodel Class definitions
	Bibliography



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




