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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.
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fedures used to develop this document and those intended for its further maintenance al
d in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for th
types of ISO documents should be noted. This document was drafted in accordance with t}
rules of the ISO/IEC Directives, Part 2. www.iso.org/directives
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list of patent declarations received. www.iso.org/patents

e name used in this document is information given for the conveniénce of users and does n
e an endorsement.

xplanation on the meaning of ISO specific terms and;expressions related to conformif
ent, as well as information about ISO’s adherence to.the WTO principles in the Technic
to Trade (TBT) see the following URL: Foreword - Supplementary information

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

5 consists of the following parts, under thegeneral title Intelligent transport systems — Publ
{ user information:

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

3: Use cases for journey planuaing 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
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andards and specifications available. Furthermore, the group identified a need to show the sif
nd differences among these standards and specifications for several reasons, for examplet

- to match like concepts and messages,

- to understand the overlaps, differences and missing requirements,

based standards.

his Technical Report will be beneficial for all ISO/CEN member countries, as well as non
puntries. It will be a valuable catalogue to help understand the‘“content of the currently

nd Japanese ATIS. The intention is that, by deploying these€xisting national and regional s

andards, this approach allows the mix and match of\standards from different regions, a
pid development and deployment that can enhance the usability and convenience of public t
hywhere in the world.

his Technical Report is intended to be fully,consistent with those currently available nati
boional standards which may be related-to international surface public transport. It is

hitalogue will expose the differences in language for developers who need to translate data
andard to another. Principally, this Technical Report, and its scope and approach, will help 1

deploy public transport §ystems; and, ultimately, for the public wanting a seamless public t
kperience wherever they travel.

s Andrew S. Tanenbaum said, “The nice thing about standards is that you have so many t
om”.)) This reportfully endorses that principle.

hilarities

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

member
hvailable

htional and regional standards (identified in ISO 17185 Part 1), stich as Transmodel, TCIP, Korfan ATIS

randards

om other countries or regions, duplication of cost and ‘fime in developing new standgrds and
pecifications can be avoided. For those countries that do not have surface public transport infprmation

5 well as
ransport

pnal and
Hesigned

serve as a look-up table for developers for the terminology used in different regions for the same
bncept. For example, the term “trip”-i- TCIP and GTFS is called “service journey” in Transmddel. This

'rom one
pwer the

hrriers for developers who need to mix standards; for countries that need to choose the best gpproach

ransport

p choose

1) Computer Networks, 2nd ed., p. 254
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Intelligent transport systems — Public transport user
information —

Part 2:

Public transport data and interface standards catalngl
nd cross references

(«b]

Scope

fferent regions and countries. It uses the CEN Transmodel classes as a reference to compare
hta concept descriptions of public transport user information. The pufpose of this Technicz
i to understand the concepts described by existing standards and specifications that cov
transport passenger information.

1
This Technical Report compares and contrasts public transport standards’ that were deve
d
d

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

OTE Equivalent TCIP or Transmodel term is identified for reference.

2
F

N
211
attribute

property of an entity

[SOURCE: CEN EN12896; p. 16 (ref 1), modified — Note 1 has been added.]

pte 1 to entry: Equivalent terms in T€IP / Transmodel: data element (TCIP).

dass

N
212
c
cpncept within [a] system being modelled

[§OURCE: The Unified Modeling Language Reference Manual; p. 185 (ref 3), modified — Note
hve been added.]

h
Npte 1 to entry: Equivalent terms in TCIP / Transmodel: data concept [US TCIP].
N

pte 2 to_entry: Similar to entity, represents a set of objects with similar behaviour and properties.

oped by
standard
1l Report
b1 public

1 and 2

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

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

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

Note 2 tofentry: 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 pequence of message exchanges between two or more enfities

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

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

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

[SOURCH: The Unified Modeling Lafiguage Reference Manual; p. 16 (ref 3), modified — Notes 1 and|2
have bedn added.]

Note 1 tolentry: Equivalent Terms4in TCIP / Transmodel: data concept (TCIP).
Note 2 tolentry: Similar te-gbject and class.

2.8
message
grouping of data elements and/or data frames intended to be transmitted as a complete package pf
information‘in‘one direction

[SOURCE: APTA-TCIP-5-0T 3.0.3; p. 39 (ref ZJ, modified — Note I 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

c§v Comma separated values

EpP European Union

G[FS General Transit Feed Specification (formally knéwn as the Google Transit Feed
Specification)

11 Identification or identifier

I§C International Electrotechnical Commission

IHOPT Identification of Fixed Objects if/Public Transport, a preliminary CEN [Technical
Specification, CEN standard, EN\28701:2009, that provides a Reference Dpta Model
for describing the main fixed.objects required for public access to Public fransport.

140 International Organization for Standardization

140/ TC 204 ISO Technical Comittee 204 on Intelligent transport systems

Ny1 Not included

NETEx NeTworkand Timetable Exchange. (CEN/TS 16614-, -2, -3). A CEN Technical
Specification in XML, based on Transmodel v6 and [FOPT, providing excrhtange

messages for space- and fare-, time-related data.

N[TCIP National Transportation Communications for Intelligent Transportation|System
Protocol (US Intelligent Transportation System standards body)

p Passenger information

P|CC Proximity Integrated Circuit Card

PICS Profile Implementation Conformance Statement

PRL Profile Requirements List

PF PubticTramsport

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- MarkupHanguage

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

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

— Encqurage 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-¢osts and enhancing intef
opetfability among the systems they procure.

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

In additipn, 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 aregs
needing further work to support PT passengers.

5 Methodology

5.1 Business plan and survey

This Tedhnical Report was conceived~in 2006 as part of a business plan and an initial survey (s¢e
Annex A). The business plan included the following:

— Purposeofdevelopingadata catalogue of worldwide standards on publictransportationinformatiop.
— Bengfits to national $tandards bodies.
— Justification forthe data catalogue.

— Projpct workplan.

— Resqurces 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
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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]l)
[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) (Volunie I}| 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
dpmain?” versus “how is it designedand implemented?” The abstract model describes thg content
(4emantics), logical relationships‘and completeness of the business domain, while the implenjentation
specification documents describe the design for a specific technology based on how a part of th¢ domain
will be implemented. For example, there are several ways of invoking an exchange to acquire data (such
a$, SQL, web services and messaging services) and there are several encoding formats to a¢cess the
dhta, including commarseparated value file format (csv), XML or protocol buffer.
T
b
\
a
u
d
G

he reason to segment the standards space into the various categories is to illustrate the differences
ptween the céntent, behaviour and implementation approaches of these standards. Trapsmodel,
hich is used\as the reference model, is not a standard that can be implemented out of the pox. It is
n abstraet\data model whose data concepts (and the relationships between the data concepts) help
cers understand the business rules that apply to implementable standards. Transmodel captures the
bmain’rules in a logical, consistent manner.

vah thic claccifinaringy frannaznnly Trancrnndal 1o mnacitiannd ~c A Slhotrant s dnl +h ot dace ibes the
Vet S e SsSHta o H e wWor s R SHo et 5 PoSstHoReaasS oSttt Hoactat 6ese

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

— data

concept;

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

6 Pub

6.1 Pu

The sur
informat
respect
with imp

1. Nam
Stanl
Scop

Hist

Pk T . 1 + + —— ; h PSS | ; 1 1
U4l dll HITPICIHICIILCT T1Idy UST LU HILCg T dLT IITUILIPIC IIICS 5d 5C SUallUdI UsS.

lic transport standard description results

blic transport standard overview

vey included 10 sections. The sections requested three types of information: gener
ion on the standards and its lineage; detailed information on the contentof the standard wif
fo a reference standard; and conformance and quality/versioning-requirements associate
lementation of the standard. Specifically, the 10 topics addressed were as follows:

e.
dard type (see Table 1).
e.

bry and ongoing maintenance schedule.

Met

Conformance and interoperability with other standards (e.g. XML, IEEE 1512).

Con
Han
10. Han

The refe
compreh
business|

6.2 Mappingof Transmodel artefacts to regional standards

2
3
4
5
6. Business areas covered (mapping to Transmedel and TCIP business areas).
7
8
9

odology and approach to development.

ormance provisions.
lling of data version (temporal aspects of data).
lling of data quality (metadata aspects).

rence standard that'was used as the cross reference was Transmodel because it provides
ensive abstraect model of the PT data across most business areas, including data semantics ar
rules. Some‘standards go beyond Transmodel (such as TCIP), however, only in a few areas.

6.2.1 Areas mapppd to Transmaodel

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);

— Busi

ness areas (includes all business areas beyond the scope of this Technical Report);

— Data concepts and attributes;

— Conformance.
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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.

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:

© © N o 1 s W N R

Please describe the ongoing maintenance:

China

What is the standard name? Data Bus Interface Communication Specification of Intelligent Service
Terminal forCity Bus and Trolley-Bus

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

=

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

=

Fhat is the scope of the standard? Data Bus Interface Communication Specification of Intelligent Service
Terminal for City Bus and Trolley-Bus defines the system copstruction,
interface specification between intelligent service terminalland 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 Servide Terminal
for City Bus and Trolley-Bus and Control Center: implem¢nted since
2013/04/01

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

Who-published the standard? Data Communication Protocol between Intelligent Servide 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 transportinformation

What year

as the standard published?

XML1.1ver. 2006

Has the stajndard been implemented?

Approx. 150 high way bus operators have adopted since 2006

Who publif

hed 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 r¢
al-time public transport information

Please list

short history of the development process:

Start study data format in 1997

First field trials to provide bus static infdwmation 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 Fukuokd
Ooita (2006)

~

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

Please des

ribe the ongoing maintenance:

Reviewing field trial résults and planning for improvements of data formpt

Korea
What is thq standard name? Technical-Regulation of Bus Information Exchanges (C2C)
What typefs the standard? Semantics/message/abstract/imple- |MeSsages for exchanging between bus information centers
mentation]
What is thq scope of the standard? Defining the messages and protocols of information for exchanging bys
manage centers (local governments)
What year pvas the standard published? “Enacted by MLTM in November 2005
Has the standard been implemented? Revised in March 2010”

Who publis

hed the standard?

Yes. Approx. 60 bus operators have adopted since 2004

What was he methodology used to develop the’standard?

Ministry of Land, Transport and Maritime Affairs

Please list

short history of the development process:

Consensus

Please des

ribe the ongoing mainténance:

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

[

US - Transit Communications Interface Profiles

What is thd standard-aame? APTA TCIP-S-001 3.0.0, APTA Standard for Transit Communications
Interface Profiles

What type stthe standard? Semantics/message/abstract/imple- |Semantics and Message

mentation

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

tion?

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

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

hatisthe scope ofthe standard?
T

Thisdata uvrhangn pr‘nfi]n hasthe n]'\jarh'"n todescribe 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 honogeneous
way, independently from the media (internet, papdr) and also
to exchange this information between multimodal ihformation
systems.

=

hat year was the standard published?

2009

Has the standard been implemented?

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

=

Fho published the standard?

AFNOR

What was the methodology used to develop the standard?

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

Please list a short history of the development process:

This standafd is based on the European specification TRIDENT
(2002),based on Transmodel V4.1. The current versipn incorpo-
ratesSevyeral features of the IFOPT standard (EN 28701) such as
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

o<

on?

Fhat type is the standard? Semantics/message/abstract/implementa-

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

What is the scope of the standard?

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

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

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

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
tation?

s the standard? Semantics/message/abstract/implemen-

Data and message format linked to a data modél.{Transmodel 6

What is thg

scope of the standard?

NeTExis an XML based exchange format and a set of services dedji-
cated to scheduled public transportdata-Itis based on Transmodpl
and IFOPT and designed for most public transport business needp,
covering passenger informatioh systems, planning systems, AVMS
(Automated Vehicle Monitoring Systems) and fare management
systems.

NeTEx is divided inte three parts:

e Part 1: networktopology (networks, lines, routes, stops, conne
tions and geographic element, etc.). NeTEx Part 1 also provides
frameworkdnd reusable objects used by all the other parts.

7

QO

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

e Paxt 3: Description of the tariff offer (fare product, access right
\isage parameters, prices, etc.).

;4

What year

as the standard published?

2014

Has the sta

ndard been implemented?

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

Who publis

hed the standard?

CEN TC278/WG3/SG9

What was §he methodology used to develop the standard?

Conceptual mode relying on Transmodel.

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

[SIEY)

Please list

short history of the development process:

To provide operators and manufacturers a European wide standar
framework to exchange data concerning public transportscheduld
information, CEN TC278/WG3/SG7 decided to launch the NeTH
projectin 2009.

[sV=Y

>

Please des

ribe the ongoinguhaintenance:

Maintenance in ensured by CEN TC278/WG3/SG9

6.2.3 Mapping'of business areas

The sury

eyrincluded comparison of each regional standard’s business processes relative to Transmodsg

—

The Tran

smodel business processes include the rollowing:

— network description;

— versions, validity and layers;

— tactical planning;

— sche

dules 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.

—

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

ost of the standards are narrowly scoped or segmented into many sets\of standards. Sjmilar to
ransmodel, TCIP is broadly scoped and provides similar if not of slightly bréader scope. Table 2 shows the
¢lationship of the standards included in this catalogue compared to Transmodel’s business areap. A more
btailed comparison between Transmodel and TCIP detailed business-processes is included in Apnex C.

o gz
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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 o Transmodel/IFOPT.);
— Annex H: SIRL

Aldditionally, Annex I contains definitions of Tranismodel classes that are related to the proyvision of
iblic transport information. Although many\of the concepts are not used by other intefnational
tandards, they augment the vocabulary of entities available to describe public transport services.

2]

6{2.5 Description of conformance

%]

andards 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 constrdined. Similarly, many data messaging standards use multiple sfandards
t¢ describe the semantics,”/behaviour, coding structure and syntax defined by other standards.
Dlescription of conformance includes the conformance statement which details the requirements for
ihplementation, and-one or more base standards upon which the conformance rests. For pxample,

—-

mlany data messagihg standards now use web services which are based on XML (XML schgma) and
Web Services Descriptive Language (WSDL). For each standard in the catalogue, Table 3 includes the
cpnformance_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 [SON
Reference implementation is available:
http://www.chouette.mobi/”

US- CFMS Part 5 of the Standard, Compliance Certification and Testing. XML for messages between anvAgendy
Central System or sub system'and a R¢-
gional Central System (el€aringhouse)
—ISO/IEC 14443 féx PICC to card read¢r
communications.

— IS0 7816for PICC ADPU commands
— IS0 3166 for country codes.

US-TCIP Provide Profile Requirements List (PRL) or Profile Implementation Conformance | XM& 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 recéived

according to the requirements in the pattern definitions for the specifieddialog

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 Asspssment
Since this analysis reviewed PT standards ef-which all or part dealt with the passenger informatign
businesg area, this review shows only arsmall slice of their common elements. The areas of greatept
commonplity included topological concepts such as STOP POINT, ROUTE, LINE, and BLOCK, thejr
physical|coordinates (POINT), and ¢he scheduled and estimated time (arrival/departure) associatgd
with the|stop point (DATE PASSING TIMES and ESTIMATED PASSING TIME). Additionally, the agengy
(AUTHORITY or OPERATOR) and-the vehicle tracked (VEHICLE and VEHICLE DETECTING) are criticpl
elementg to assign to the physical, topological and service concepts.
The congepts mapped tothe Transmodel classes and associated attributes that are listed in Table }.
(Note: since NeTEx is’anyimplementation of Transmodel, only the data concept mappings to the othér
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 AuthoritylID, 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
14 © IS0 2015 - All rights reserved
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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
IAY U W EERN GIFS, NETEX P
DAY TYPE GTFS, TCIP, NeTEx '\VD
faN
DETECTED DIRECTION TCIP, NeTEx .Q/\)
O
DETECTED OPERATION TCIP, NeTE)gfl!ﬁ'LEx
S
DIRECTION GTFS, SRQBeTEX
—

ESTIMATED PASSING TIME ESTIMATED ARRIVAL TIME, ESTIMATED DEPAR- KOF}Q&\ATIS, TCIP, SIRI, NeTEx

TURE TIME, EXPECTED WAIT TIME
FPOTNOTE \’<\¥EIP, SIRI, NeTEx

A}

JOURNEY PATTERN POINT IN JOURNEY PATTERN(:POINT(Id)):TI 'EA) TCIP, SIRI, NeTEx

BLED PASSING TIME (timetabled departure ti

timetabled arrival time, timetabled waitin§ e)

FOOTNOTE:FOOTNOTE ASSIGNMEN

JOURNEY PATTERN:SERVICE PA :STOP POINT

IN JOURNEY PATTERN:STOP POI

JOURNEY PATTERN:SERVI TERN:STOP POINT

IN JOURNEY PATTERN:ST OINT

JOURNEY PATTERN: LE JOURNEY:DAY TYPE
LINE id lineld, lineRef, line@lgName, lineShortName, de- JAPAN ATIS, GTFES, SIRI, NeTEx

scription R\

N
LINK DISTANCE routeLinl&l}iﬁtance GTFS, NeTEx
LINK SEQUENCE seque\ig\' GTFS, NeTEx
LOCATION Wate GTFS, SIRI, NeTEx
MEAN PASSENGER WAIT TIME L chgation GTFS, NeTEx
N
MODE f'& GTFS, NeTEx
MONITORED VEHICLE ]OURNEYC)\J TCIP, SIRI, NeTEx
NETWORK VERSION fO : Name GTFS, TCIP, NeTEx
\"j
ROUTE (';\\ TCIP, NeTEx
OBSERVED PASSIN SIRI, NeTEx
PASSENGER QUW (id) TCIP, NeTEx
\)
PASSING TI IMETABLED ARRIVAL arrivalTime, departureTime GTFS, TCIP, NeTEx
TIME PR
PAW"IME id, alight, reboard TCIP, SIRI, NeTEx
P 1;' In} nnrl'l“imn, r-f-nw-’r‘;mn, ri’nv}'nnf'n, andDato r"ruc, NaoTEx
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
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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 (I1d) KOREA ATIS, NeTEx
STOP PLACE ELEMENT (Identifier of) (will be Assigned to a SCHEDULED GTFS, NeTEx

STOP POINT) stopPlaceld
STOP PLAJE StopPointCode, Description, name GTFS, NeTEx 6\
STOP POINT ID, NAME, for alighting, for boarding GTFS, KOREA ATIS, TCIP, ]AP%,RT.I’S

SIRI, NeTEx )

STOP POIN[T IN JOURNEY PATTERN NAME TCIP, SIRI, NeTEx , ﬁl/"
TARGET PASSING TIME SIRI, NeTEx NQ)\O
TIMETABLE VERSION SIRI, NeTEx '\i\ N
TRANSPOHT MODE TCIP, SIB@,@TEX
TRIP OPTIMIZATION QUERY OPTIMIZATION MODE, PASSENGER QUERY (PLACE- |[TCIP, %;

destination, origin) ~
TRIP PATTERN Id, (Ordered list of PT TRIPs) \F@, NeTEx
TYPE OF EYENT Description, id P OjAPAN ATIS, KOREA ATIS, NeTEx
TYPE OF SERVICE A<S< SIRI, NeTEx
VALIDITY ¢ONDITION conditionld, conditionRef \\Y - GTFS, SIRI, NeTEx
VEHICLE DETECTING Id, time stamp, type, KQ\‘ JAPAN ATIS, KOREA ATIS, SIRI, NeTEk
VEHICLE JQURNEY identifier vehicleJourneyld, Veh'@.@hr‘neyRef GTFS, SIRI, NeTEx
VEHICLE Id, vehicle registration numb‘(.x\'\ JAPAN ATIS, KOREA ATIS, NeTEx
VERSION ‘\\Q)\ SIRI, NeTEx
VERSION FRAMEs: NETWORK VERSIO \A\ME, TIMETABLE VERSION | TCIP, SIRI, NeTEx

FRAME -

C}\G“
@ .
O
O
O .
&
2
QO
Q.
?\
O
s
o)
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Annex A
(informative)

Business plan and survey: Detailed mapping of Transmodel
regional standards

and

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

e purpose of this business plan is to justify the need for and develop program elements for dg
catalogue of worldwide standard on public transport information. The catalogue will not
e standards that address public transport information concepts and exchange, but will also
ese standards with respect to a reference data model, list of attributés; conformance, extd
d maintenance. In particular, this project will enable ISO/TC 204/as well as the worldwi

andards with a high level conceptual view. A significant obstdcle to promulgating standar
ternational arena is the absence of a reference that ensures’that regionally deployed s
ay be exchanged among systems of different national “flavours”. This effort will provide a
that describes the similarities, differences, sameness and inconsistencies between existing
anhd national public transport standards and a reference standard. In developing the catal
orldwide public transport industry will adopt a model from which future regional and inte}
andards may be deployed.

e selection of the standard reference mode¢lis an important consideration. To date, therg
tional or regional models that have been widely adopted with the breadth and scope to
eds of ISO/TC 204. Transmodel (Transfmodel), developed by the European Union (CEN TC 27
the most comprehensive and widelylaccepted model throughout Europe and, as such, shoulg
the baseline by which other regional and national standards efforts are compared. While it
lidated for a large number of public transport operators in Europe, this effort will show Tran
rengths and weaknesses with' respect to its global applicability. In showing its relevan
actice, Transmodel may bepromulgated as an ISO standard.

.2 Benefits by@egion

e benefits to.each of the participating national standard bodies are significant. Since a projec

veloping
only list
compare
nsibility,
le public

ansport industry, to assess the consistency and coherence of existing public transport inf¢rmation

ds in the
rfandards
baseline
regional
gue, the
national

are few
meet the
8 WG 3),
| be used
has been
smodel’s
ce to PT

tsuch as

this effort requires commitment and resources from each participant, each participant was ased about
the benefits)that they expect to derive from such an effort. This section includes benefit statements
fjom many major national stakeholders. Among the delegations included are:

¢| cCanada;

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 th

e

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
goal is now under development. A detailed description of the similarities and differences between TCI
and Tra o ; . ) o .
some cofnparisons with road network information systems that already exist and to review the lesse
learned from their implementation.

A.2.2 Hrance benefits statement

(1) Follgw-up of the worldwide acceptance of Transmodel (or parts of it) in order to'preserve to th
extept possible the investment already made:

— [Theinvestment made by the French Ministry of Transport, over a decadete develop the Referen

Community with several information systems based on this norni) this investment shall &

— ['he French Standardisation Mirror Group recognizes the importance of technical exchanges at

the ISO level, particularly before the revision of the curréntversion in year 2011, in order to k
hware of / to collect the needs of other countries and towdisseminate the norm worldwide.

(2) Partjition of Transmodel into submodels / profiles;-the existence of a User’s Guide presentiq

prof]les for particular Use Cases may be useful for Transmodel users, provided this work is generilc.

The following Use Cases have been cited as being-of interest:
— [lactical planning of operations (elaboration of driver / vehicle schedules),
— Pperations follow-up (follow up ef'drivers’ work / vehicle performance),

— Passenger information (provision of planned and actual timetables),

— Passenger information((trip planning and passenger guidance - in particular guidance pf

Visually Impaired Persons),

— Passenger information /safety and security aspects - guidance for passengers and various

emergency management and first responders (police, assistance, help, etc.) through complg
5tops,

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

Sevdral Use Cases will rely not only on Transmodel, but also on the technical specification [FOP
(Identification of Fixed Objects in Public Transport) developed within CEN TC278 WG3, in particul

Data Model for Public Transport, now brings recognized benefits for the)French Public Transport

preserved and any new data model extensions shouldn’t be contradictory to the current referencg;

a
p
h

e

g

X

T

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.
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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.

Almain purpose of the standardization of the information data format is efficiency improvemgnt of the
fformation exchange among bus operators and information providers.

—

The enhancement of information contents, such as access information for the physically hanglicapped
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
cpnfirmation of the optimal solution could not easily be examined.

[

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

=

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

Al.2.5 Korea benefits statement

We (Korea) have developed and are developing vatious Public Transport (PT) standards for dbtaining
nteroperability 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
agtivities. In this situation, we need a reference framework standard or specification that ptovides a
fqundation for coordinating and understanding of our ongoing standardization efforts. PT objects are
tie representations of real world actor's in the domain of public transit, if we make a general ffeference

—

standard that includes PT actors({gbjects/classes), their attributes and relationships in the 1SO level,
the anticipated benefits are as follows:

— enable an understandifig)of the contents and meaning of the data across domains and thus|promote
the sharing of data améng different applications;

—+ promote the efficient, effective and economic use of PT information and associated hardyvare and
software systeims;

— contributé\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 alrgady, 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 piew is that Transmodel is a universally applicable data reference model, and the proposgd
catalogup is expected to endorse that view and to provide indications of where other local dataymode]s
(where they exist in any formal sense) might be mapped to Transmodel. It will also providera basis for
the many information systems that have no data model to recognize the modelling structufre which jis
implicit jn those systems, mapping them to the concepts in Transmodel. In so doing the. work to create
the catalpgue will help to provide an extended international validation of Transmode] (and an indicatign
of any arjeas which require further development to meet needs and approaches notpreviously identifigd
elsewhete) - and it is expected to secure a worldwide commitment to the adoption and maintenance arjd
enhancement of Transmodel as a universal data reference model for public tran§port - thereby capitalizing
on the cdnsiderable European investment that has already been made in it aver the past 15-years.

A.2.9 United States benefits statement

A standdrds catalogue will enable the US transit industry to nteasure the scope and details of TCIP
with respect to standards being developed world-wide. A significant outcome would be a detailgd
description of the similarities and differences between TCIP*and Transmodel. A preliminary analysjs
has shown that Transmodel is richer in describing the seénrantics (meaning) and relationships amor
data conlcepts, while TCIP is richer in describing the attributes of the data concepts and more form
in descriping syntax (format and organization) of messages and dialogs. Interoperability requires bof
formal s¢mantic, syntactic message descriptions, and a defined sequence for exchanging messages. Th
US transfit industry will benefit from a conceptual view of transit data as described by Transmodel,
conceptyal view that defines referential integrity rules and validity checks that are associated with
semanti¢ model.

NI

A.3 Justification for ISO work
This effgrt 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.

— Encqurage the\PT industry to adopt a coherent and consistent Reference Data Model standaid
for PT whereoperators will benefit from a larger market base, lowering costs and enhancing

— 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 t
participation by national delegations.

0 recruit

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 comparin
a public transport information exchange standard. (This activity should be paired
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 natio
should complete survey on their national’/ regional standard.)

Support delegations in completing\surveys, particularly in comparing data conc
attributes from their standard to-Transmodel.

Collect and compile surveys.
Analyze and validate findings.

Discuss and approyeéjanalysis in working group.

— Task 4: Impacts om Transmodel and regional standards:

Documentfindings in draft Technical Report (see Annex A for catalogue outline).
Subnfitfiew project (working draft).
Review comments on new project.

Submit committee draft.

b it with
with the

nal body

bpts and

Review comments on committee drait.
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.

© ISO 2015 - All rights reserved

21


https://standardsiso.com/api/?name=8c4095c9c893c065e6536ff1606f41e7

ISO/TR 17185-2:2015(E)

A.5 Deliverables
Task 1

22

— outreach flyer (benefits and objectives)

— workshop materials

Task 2

survey and instructions

Friteria and methods paper

3

survey submittals (and compiled surveys)
survey analysis (presentation / paper)

4

bxecutive presentation on Technical Report
Hraft Technical Report catalogue (new project)
Fespond to new project comments

raft Technical Report catalogue (committee draft)
Fespond to committee draft comments

bublish final Technical Report catalogue

5

harmonization options report

plan for moving forward
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10/09
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10/10

1/11
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0

15

18

21

24

27

30

33

36

Task 1

workshops

Task 1
Tech Asst

hsk 2
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hsk 3

pbmplete Survey
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nalysis

hsk 4
R draft

hsk 4

hsk 4
D

hsk 4
R final

hsk 5

ptions Report

G
T
C
T
A
T
T
T
NP
T
(¢
T
T
T
0
Thsk 5
P|

an

S

Q>

A.7 Resources needed

pntributions\from the delegations include:

.7.1 Contributions from national delegations

o| Assign individual responsibility for participation in meetings and discussions.

Identify applicable standards that meet the criteria for inclusion in the catalogue.

his section describes the types of contributions requested of national and regional delegatior]s as well
b the skills of individuals‘allocated to the effort. The resources needed to achieve this efforf may be
ybstantial depending.en;the number of standards that are submitted for inclusion in the catalogue.

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 implgmentation representation. Transmodel and ISO/TC 204 experts will be available to provide

technica| support as needed.

A.8 Survey for catalogue data collection

1. Conflact information

Contact Name
Contact Address

Country (Developed Standard)

Contact Email

2. Dev¢lopment process information

What is the standard name?

What typje is the standard?

[semantifs/message/abstract/implementation]

What is the scope of the standard?

What yeqr was the standard published?

Has the gtandard been implemented?

Who publlished the standard?

What wals the methodology used todevelop the standard?

Please ligt a short history of the(development process.

Please dgscribe the ongoing maintenance.

3. Business area cofparison
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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

=

($ee data concept list in database/spreadsheet;)

Ul

Attribute comparison

o o

lls to your standard attributes that are not covered by Transmodel.
($ee attribute list in databasg/spreadsheet.)

6| Conformance requirenients

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

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

Pleaselist Conformance Requirements for the standard

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

© ISO 2015 - All rights reserved
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Annex B
(informative)

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

The high
all busir
detailed
lettering
For exan
or Colle
Distribu

e Elenpents of Topology;

e Infrd

e Rest

istructure Description;

rictions;

¢ Compined Diagram on Topology;

e Add

e  (Gengd

tional Aspects to Point;

bric Network Concepts;

e Compined Diagram on Generic Network Concepts;

e Nety

vork Linear Features;

¢ Compined Diagram on Network LineairFeatures;

e Proj
e GDF
The last

pction;

Interface.

level business area comparison shows the similarities between Transmodel and TCIP across
ess areas. The detailed topics are grouped into different categories. Table B.1 shews the
subprocesses that are mapped from TCIP to Transmodel. In the first two columnsthe*boldgd
signifies the high level process while the subprocesses are included below the proceSs names.
hple, the TCIP Spatial Data Management Process contains four subprocesses; Data Creatign
tion; Maintenance and Management of Spatial Data; Geoprocessing; and”“Data Output arld
ion. Transmodel’s similar or equivalent Network Description subprocesses include:

rolumn describes the-differences between the two standards.
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Annex C
(informative)

Korea ATIS Class-Attribute comparison to Transmodel

This Annex prnvidpc amapping of Transmaodel to the Korean ATIS standard

32 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=8c4095c9c893c065e6536ff1606f41e7

2015(E)

ISO/TR 17185-2

INILIOIL
(NOILJO)AWIL | w1 pa3o3[[0)3[oIYA Ld N| dWVLSINWIL -HA 4TOIHAA

*3[01Y2A 3} JO UOIIBIOf 2IN[OSCE Uk Sk YIns ejep
apn.o Surd9[[0d JO puE IIIAIP UO[1D913P B A dWI) UILLIDD ONLLDAL
(NIOLLdO)eIed SdD|  °3euIpI00)3PIYSA LA N at # € 1€ 9[0IYsA B JO UOLIedy1IuSpl ay3ful Sunsisuod Ayande uy| -4d ATDIHIA
ar AIRPP1Y2A.Ld N ail # 's1oduassed Surd.1red 1oj pasn gporyaa yrodsuedy orqnd y TTDIHIA

Jyueiad ‘[oa3uod ‘9P
-1YoA UIJuapIdUl ‘Aousagiowa *}09JJ JO 9sned 1193 03 LNAIAT
‘QUaPIdIY ‘UMOp Yeaug 9pod ad4pusprouf N art # Surp.odoe (SLNIAIDNI ‘SWH VTV "89] SLNAAH JO UOLIEIISSE 40 4dAL
al AyuaplLid A | ONIQYVOdE0d LNIOd dO.LS
ONI

ar AnuspiLId A|-LHOITV ¥0d *S9[OIYDA WOy 3ySI[e 10 paeoq ued syogusssed a19ym LINIOd V|  LNIOd dOLS
(NOLLAO)IWVN aweNaInoYqns A HWVYN 4LN0Y

opmnaInoy '90U0 UpY) aI0W [ N]OJ dWes ay3

yS8noay ssed Aew F1,00Y ¥ 310m3a11 ([Ie.d.10) peo. ay) ysnoay)
art Anusprenoyqng N art # yaed a[3uis auo Suruyap SLNIOd §23ed0][ JO ISI[ pa.Iapio uy 4LN0Y

‘WH.LSAS ONLLYPOT ueald e ul NOILYDO'T

© £q paiedo aq Aew SLNIOd Idmiau ay3 jo uonndriosap
at A3nusplLIdIseT N at # [e13kds 2y3 10§ Pasn 310M}3U B3 JO 9POU [BUOISUSWIP-( ¥ LNIOd

[eALLIE JO sowl) pajoadxa

noqe saadusssed wiojur 03 pasn Affirew a.ae 9say [, AINYUNO[

ATOIHAAQIHOLINOW payoads e 1o NYALLYd AANYNO[ NI
JNIL TVAY ANIL ONI | LNIOd Tejnaiyaed e ssed [[1m apiysp 11odsuen orqnd e uaym | FNIL HNISSVd
SPU029s | dW [BALLIYIUI0dSS800Y A|-MV @4.LDddXd *|-SSvd @d.Lva |3noqe ‘indul Spde{reae 3sa3e| ay3 wp.j paje[nofed ‘eep swlL| ILVWILSHT
LNIOd ‘pa1eooy st Ag-8lussed sa[o1ypA JO UO11D939p dljeWOINE LNIOd
at AI2U0Z3pON NOLLVALLDV |2y3 310ddns 03 82143p AB[1Wis 10 §ooeaq & a1aym LNIOd V NooviHd
INqLINYy sweN A9y Joadsy QuweN
aredwo) |paepuels ea.10)] [SSe[) plepuels ealoy | 3o WL| MUV WL WL -qns n.L uoniuyag WL SSe[) L

L J9YI4*L

33

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=8c4095c9c893c065e6536ff1606f41e7

ISO/TR 17185-2:2015(E)

Annex D
(informative)

TCIP Class-Attribute comparison to Transmodel

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

— Trarsmodel Class: the name of the concept or a derived concept from the data model.
— Transmodel diagram number: Data model that shows the relationships among Transniedel entities.
— TCIH Message or Frame: The message that conveys a concept or service.

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

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

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

— ATIS:BoardingInstructions (message).

— PlItiperaryFareSub (frame).

— PIScheduleAdherenceCountdown (message).
— PiTektTimetable (message).

— PiTr}pltineraryListSub (frame).

— SubRoute (frame).

— PiTrjpltineraryList (message).

Each TC|P attribute of a message_-or frame is mapped to a Transmodel class. Since TCIP is rich |n
attributgs and Transmodel in.entities, Transmodel concepts are captured within its data model. [A
derived relationship implies-thdat the Transmodel concept may be understood through the relationship
between|entities rather thana single entity.
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Japanese ATIS Class-Attribute comparison to Transmodel

ISO/TR 17185-2:2015(E)

This Annex prnvidpc amapping of Transmaodel classes to ]npnnpcp ATIS class-attributes
Table E.1
T|M Class TM Definition TM Attribute Japanese Standard Class Japanese Standard Attfibute
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
LIOCATION 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 . I
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,ona
JOURNEY PATTERN or
a COMMON SECTION.
NETWORK VERSION |A set ofnetworkdata |[NAME Last updated date YYYY-MM-DD
(and.other data logi- )
callyTelated to these) YYYY: Year
€oyvhich the same MM: Month (1 through 12: add 0 on
VALIDITY CONDITIONs top of itifit 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 REBQOARD 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

the spatial description
of the network. POINTs
may be located by a
LOCATION in a given
LOCATING SYSTEM.
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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 POINTSs 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'ca
express, Express, Rapid, Rapid ek-
press, Local, Connecting bus, Cif
bus, Boat, Street car, LRT, BRT

~

<

Average waiting time: Unitis minute

It is half of ah average interval ¢f
train/bus services

Routename: Example) Tokaidoser

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

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

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

—+

STOP POIN[T

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, afl-
phabet and/or number

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

Putzeroin starting station/bus std

b=

Put -1 in section dividing statior
bus stop where train/bus does n
stop at there.

- >~

No get-in/on: Put circle in the statioi]
bus stop where no get-in/on servi
is provided.

~

[¢]

Disregard in the starting statior}/
bus stop.

No get-off: Put circle in the statioi]
bus stop where no get-off service
provided Disregard in the endiq
station/bus stop.

720

0Q

Route ID: Describe route ID (Eight
digit, alphabet and/or number) r¢-
garding point-on-the-route info
mation. Itis updated or changed whd
train/bus passes through differep
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.

hh: hour

mm: minute

ss: second, can be omittd
sss: mili second, can be

Positon data time stam
vehicle passed certain
point in accordance wi
hh:mm:ss:sss

hh: hour

mm: minute

ss: second, can be omitt
sss: mili second, can be

Station/bus stop ID: Ni
phabet and/or number

Longitude: Describe lon
cordance with internati
ards and should be integ|
numbers describing dow]|
second value.

Example; 130deg50
-a (130X3600+50X
1000=471039000

Latitude: Describe lati
cordance with internati
ards and should be integ|
numbers describing dow]|

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'restimption
VEHICLE A public transportve- |ID Vehicle number Type
hicle used for carrying
passengers. VEHICLE REGISTRA- IR
TION NUMBER
VEHICLE DETECTING |An activity consisting |ID Bus location Information sent time: Time real
in the identification of time data was transmittpd from ve-
avehicle at a certain TIME STAMP hicle in accordance with ISO 8601
time by a detection TYPE hh:mm:ss:sss

d

mitted

bd

mitted

fude in

. 1
Seconavarte:

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

: Time the
Hesignated
th 1SO 801

he digit,

bitude n ac-
bnal stand-
ral decimal
hto1/1000

min39sec
60+39)X

bnal stand-
ral decimal
hto1/1000

al-

ac-
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Annex F

(informative)

General Transit Feed Specification (GTFS) Class-Attribute
comparison to Transmodel

This Anlnex provides a mapping of Transmodel classes to GFTS fields.[5] This comparisen’js

excerptdd from.[6]
Table F.1
GTFS-agercy.txt A GTFS-agency corresponds to the Transmodel concept of AUTHORITY. The original versiof f GTFS supported orje
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). Howev¢r
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 tuse full UTC times (i.e. indicate time zong).
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 Equivdlent GTFS Field Name GTFS Type GTFS Description
AUTHORIT|Y 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©ptional for transit feeds that only contain data for a
authorityIfl single agency.
AUTHORIT)Y NAME agency_name string Name'of the transit agency. Example: TriMet
authorityName
(agencyUr{) 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
(authoritylLang) agency_lang lang two-letter ISO 639-1 code for the primary language used by this
transit agency. This setting defines capitalization rules and other lai-
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 ip
a string value that presents the telephone number as typical for the
PhoneNuntber) 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
haoc addadita Teoo = | ]ﬂm = 1ol tad P H‘t*l neafon int L v\g bl di t-i“ L 3. pd— £S1 OPPLACE,
ACCESS SPACE, QUAY, and BOARDING POINT.
The original GTFS had no grouping mechanism for stops. Since 2008 stops may be linked to a §ingle plarent each,
this allows a GTFS-stop to also be used asa STOP AREA, or STOP PLACE. (Ifitis used as a stopfare'it canpot 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
Idlentifier of stop_id stopld ID that uniquely identifies a stop.
S[FOP PLACE (String) Multiple routes may use the'same stop.
ELEMENT Example(s): S81INATHIST
(Yvill be
Alssigned to a
SECHEDULED
S[rOP 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 transit information
systems or printed on stop signage to make it easier for r{ders to get
a stop schedule or real-time arrival information for a partifular stop.
The stop_code field should only be used for stop codes that aife 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 |n the local
and tourist vernacular.
Mame
Example(s): 81 St-Museum of Natural History
StoPlace- stop_dese string Description of a stop. Please provide useful, quality informafion. Do not
L. simply duplicate the name of the stop.
Description
Example(s): The 81 St-Museum of Natural History stop i§ located at
the southwest corner of the intersection at West 81st St. gnd Central
Park West. The stop is two blocks south of the American [Museum of
Natural History.
PPINT stop_lat WGS 84 The latitude of a stop. The field value should contain a WGS 84 geodetic
. . datum.
cpordinates geodetic
Example(s): 40.781969
datum.
"'T alup_:uu ‘VAVYUS 64‘ Thc ‘lUllBiLul.lC de bLUlJ. Thc flcld va}uc bllULl}b‘l LUllLdill d ‘\l‘l GS 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 . 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.
parentStopffaceElement | Parent_station STring FOT Stops that are physically focated Inside stations, the parent_sta-

tion field identifies the station associated with the stop. To usésth|s

field, stops.txt must also contain a row where this stop ID is assigngd

location type=1.

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

ROUTE

/ ) The GTFS-route entity is in effect a Transmodel LINE, (as opposed to a Transmodel ROUTE) antarbitrary group ¢f
ROUTESs which is generally known to the public by a similar name or number. The GTFS-txips 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 datasets, Transmodel separates ofit
the distinct information layers underpinning a vehicle journey. In particular, thé)infrastructure nodes and linlfs
(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 travérsing a route in a particular diref-
tion, possibly as subset of the overall route); the JOURNEY PATTERN (the-service pattern with timing informatidn
added) and VEHICLE JOURNEYs (Aninstance of ajourney ata particular time which follows aJOURNEY PATTERN]).
The Transmodel approach allows a large degree of reuse of eleménts and also preserves structural data that mdy
be of use other applications, e.g. scheduling or AVL systems. MoStof thisisirrelevantto 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 descxibed largely textually.

TM Equivdlent GTFS Field Name GTFS Type GTFS Description

LINE route_id routeld An IDithat uniquely identifies a route.

lineld (String) Example(s): R17X

AUTHORIT|Y 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 routgs
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 Rdl,
then provide 17 as the route_short_name value.

LINE long jame route_long_name |string Full name of aroute. This name will often include the route’s destinatign

. or stop. If the route does not have a long name, please use an emp{y
lineLongNgme string as the value for this field.

Example(s): Ifthe route fullname is 17-NW 21st Ave/St Helens Rd, thgn

please provide NW 21st Ave/St Helens Rd as the route_long_name valu.

LINE textupl route_desc string A description of aroute. Please provide useful, quality information. Jo

. not simply duplicate the name of the route.
descriptiof]
L. Example(s): A trains operate between Inwood-207 St, Manhattan anjd
descriptiop Far Rockaway-Mott Avenue, Queens at all times. Also from about 6AM
untilabout midnight additional Atrains 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, Light rail. 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:
rqil 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 uéed, for aeria| cable cars

ahd AIR 77 where the car is suspended from the cable.

7 - Funicular. Any rail system designedjforsteep inclines.
+++

(lineURL) route_url url Contains the URL of a web page@about that particular route. [Chis should
be different from the agency_ url. The value must be a fully qualified
URL that includes http://©rhttps://, and any special characters in the
URL must be correctly@scaped. See : [ddressing/

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

(lineColourURL) route_color hexValue Defines a colofthat corresponds to aroute. The color must ye provided
as ahexadedimal'number. If the route_color makes overlaid text difficult
toread, specify a contrasting text color with the route_text]color field.

({ineText ColourURL) |route_text_color hexValue Can be\used to specify a legible color to use for text drawjn against a
background of route_color.

Trips.txt (VEHICLE | The GTFS trips entity, describes and indivyidual thatis a scheduled journey of a vehicle. Note that in Trarjsmodel the

JOURNEY) 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 specifjc path on a
map from a route.

TM Equivalent GTFS Field Name GTFS Type GTFS Description

VIEHICLE 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

IjneRef (String) routes.txt file.

Example(s): R17X

VALIDITY CGNDITION |service_id serviceld ID that uniquely identifies a set of dates when service is ayailable for

. . . one or more routes. This value is referenced from the calendar.txt file.

identifierreference (String)

Example(s): WE

(¢onditionRef) ple(s)

ESHINATONBISPEAY-tr ;p_hcada;su sty ius Fhetextthat appearsoira a;su tthe-vehtete-thattdentifids 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

5

contain these rows for use in time tables:
trip_id, ..., trip_headsign,
direction_id
1234, ..., to Airport,0

1234, ...,to Downtown,1

a
d

BLOCK iddgntifier ref-
erence

blockRef

block_id

blockld
(String)

The block to which the trip belongs. A block*consists of two or mo}
sequential trips made using the same vehicle, where a passenger c3
transfer from one trip to the next jusgbyistaying in the vehicle. Th
block_id is dataset unique.

Example(s):
B1AWE

s 0

ROUTE PRQJECTION
identifier rpference

routeRef

shape_id

shapeld
(String)

An ID that defines a shape for the trip. This value is referenced fro
the shapes.txt file. Theshapes.txt file allows you to define how a lix
should be drawn on thesmap to represent a trip.

]

GTFS-stop_times.txt
(STOP IN JEQUENCE |
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 Calll
element for both planned and estimated timetables.

The use of local time for the data type on tinies rather than UTC is unfortunate if there are cross timezone trips ¢r
variable summer time. We would proposewsing ITC on everything.
TM Equivdlent 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
vehicleJoufney
Ref
PASSING T|ME arrival_timé HH:MM:SS The arrival time ata specific stop for a specific trip on aroute. The valye
. should be expressed in HH:MM:SS local time after midnight of the ddy
TIMETABLED local time on which the trip begins.
ARRIVAL TIME Please include all times for stops that are time points. Arrival times fgr
arrivalTime the first and last stop in a trip are required. All other arrival times afe
optional and, if unavailable, may be represented with an empty string
value. Stops without arrival times will be scheduled based on the neareft
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
S[F'OP PLACE stop_id stopld AnID thatuniquely identifies a stop. Multiple routes may use the same stop.
. . This value is referenced from the stops.txtfile. Example(s):SB1NATHIST
StopPointCode (String)
SEQUENCE stop_sequence integer The cardinal number that identifies the‘order of a stop on 4 particular
trip. The first stop on the trip should have a stop_sequenge of 1; the
sfopSequence second stop on the trip should have a‘'stop_sequence of 2, ahd so forth.
Example(s):3
DESTINATION stop_headsign string The text that appears on a sign that identifies the trip’s de§tination to
passengers. Use this fieldwhen the headsign changes betwg¢en stops. If
DISPLAY this headsign is associated with an entire trip, use trip_headsjgn instead.
Bparding pickup_type 0- Whether passengersare picked up ata stop as part of the normpal schedule
o or whether a.pickup at the stop is not available. This field plso allows
Aptivity Regularly the transit.agency to indicate that passengers must call thp agency or
bpardingActivity scheduled notify thédriver to arrange a pickup ata particular stop. Yalid 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 fhe normal
L. uled drop off schedule or whether a drop off at the stop is not availablg. This field
Activity 1-Nod fFavail also allows the transit agency to indicate that passengers njust call the
P ivi —Nodropotravati- ify the driver t d ff at tjcular st
ighfindActivit agency or notify the driver to arrange a drop off at a partjcular stop.
u[ o Y able 2 - Must phone | y3)iq values for this field are: (see values)
agency to arrange

drop off

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

I'he default value for this Tield 1s 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) |FS-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 Equivdlent GTFS Field Name GTFS Type GTFS Description
VALIDITY service_id nmtoken An ID that uniquely identifies a set of dates whenService is available
for one or more routes.
CONDITION
Example(s): WE
conditionl{l xample(s)
DAY TYPE [ DAY OF monday Binary o/1 Whether the service is valid for all Mafidays.
WEEK Note: May list exceptions for particuldr dates, such as holidays, in tHe
calendardates.txt file.
DAY TYPE [ DAY OF tuesday Binary o/1 Whether the service is validfor all Tuesdays.
WEEK
DAY TYPE [ DAY OF wednesday Binary o/1 Whether the servieg 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 Whetlier 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 Binaryo/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-calehdar_dates. | The"GTFS- calendar_dates table allows OPERATING DAYs to be specified as part of the VALIDITY CONDITION (i.p.
txt (VALIDITY CONDI<| GII'FS-service). In particular it allows public holidays and exceptions to the regular day types to be expressed 4s
TION) specific calendar dates on which the service does or does not run. There are no public holiday day types, thus ek-
ceptions can be stated, but they must be explicitly repeated as dates each year. There is no text associated with te
date so exceptions cannot be explained to the user e.g. as Christmas day or Holiday schedule - this has to be dorje
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

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.

in the date

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-
I model and the recent UK Farexchange study.
'l{M 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 pricejin the unit specified by
currency_type.
Example(s): 1,75
(¢urrency) currency_type ISO 4217 The currency used to pay the fare.1SO 4217 alphabetical cufrency code
Currency type ' I : : leslist.tml
1SO 4217
Currency type
Examplé(s): USD
PAYMENT payment_method methodEnum When the fare must be paid. Valid values for this field are:
METHOD 0 - Fare is paid
ppyment-Method on board.
1 - Fare must
be paid before
boarding.
FARE transfers 0(- No The number of transfers permitted on this fare.
PARAMETER transfers
aftribute permitted on
(#ransfers) 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 transfer_duration seconds The length of time in seconds before a transfer expires.

PARAMETER Example(s): 4000

attribute

(transfer-

Duration)

GTFS-fare_rules.txt|The GTFS-fare_rules allow a simple zonal TARIFF STRUCTURE to be expressed. Different fares for tariff zone to tariff

(DISTANCE MATRIX) |zone fares can be stated this corresponds to a Transmodel DISTANCE MATRIX and PRICE TABLE of Transmodel.
TS IS arelatively trivial SUbSet IToM the Many Fare models supported i [Tansmoder and considered M the receht
UK FareXchange study.
GTFS thus has a basic tariff zone structure, but not stage fares and there is no way to specify vehicle journey levgl
availability conditions or complex Fare Product usage rules as are found for UK rail.

TM Equivdlent GTFS Field Name GTFS Type GTFS Description

FARE STRYCTURE fare_id fareld ID that uniquely identifies a fare class. This valueisreferenced from

. . the fare_attributes.txt file.

ELEMENT {dentifier (String)

Example(s):b
fareld ple(s)

LINE ident]fier route_id routeld Route associated with the fare. RoutelDs are referenced from the routes.
X txt file. If you have several routes withithe same fare attributes, create
reference (String) arow in fare_rules.txt for each route.
lineRef For example, if fare class “b*jis valid on route “TSW” and “TSE”, tHe
fare_rules.txt file would.contdin these rows for the fare class:

b,TSW

b,TSE

Example(s):TSW
TARIFF ZONE origin_id zoneld Origin zonedD associated with the fare. Zone IDs are referenced frojn

. the stops.txt file. If you have several origin IDs with the same fare ajt-
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 €ither zone “2” or zone “8”, the fare_rules.txt file would contain thege
rows for the fare class:
originRe
iginRef b, 2

b,,8

Example(s): 2
TARIFF ZONE destination_id Zoneld Destination zone ID associated with the fare. Zone IDs are referencdd

. from the stops.txt file. If you have several destination IDs with the sanje
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 t¢-
reference gether to specify that fare class “b” is valid for travel betweer_l zones|3
and 4, and for travel between zones 3 and 5, the fare_rules.txt file would
destinatiofiRef 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 locy-
. . . LiUll. T}ll: LUllLa;llb_{D fll:‘ld ib d LZUIIT {D, I Cfl;‘l CllLl:d fl UIIT L}lC DLUPD.LAL fl‘l .
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
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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
PPINT location shape_pt_lon long In shapes.txt represents a shape point in your.shape definifion.
aftribute coordinates For example, if the shape “A_shp” has thrée points in its deflinition, the
shapes.txt file would contain these réws to define the shapje:
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 latitudésand longitude of a shape point with ifs sequence
order along the shapexThe first shape pointin the shape defin|tion should
Syquence sequence have a shape_pt_sequence of 1, the second shape point shpuld have a
shape_pt_seqiience of 2, and so forth. You must use integgr values.
ROUTE LINK / shape_dist_ distance When uséddn the shapes.txt file, the shape_dist_traveled field positions
a shapepoint as a distance traveled along a shape from the|first shape
DISTANCE traveled point.The shape_dist_traveled field represents a real distarjce traveled
linkDistance along'the route in units such as feet or kilometers. The valyes 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.tft file must
match the units that are used for this field in the stop_timefs.txt file.

For example, if a bus travels along the three points deflned above
for A_shp, the additional shape_dist_traveled values (shqwn 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

QTFS-frequency.txt
4]

GTFT-frequency is used to describe frequency based services. It allows a frequency to be specified, effect|vely gener-
ating/a timetable from a single Vehicle journey. This is similar to the UK TransXChange Frequency Elempnt, 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

VEEHICLE JOURNEY trip_id tripld An ID that identifies a trip on which the specified frequencj of service

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

identifier (String)

referefice

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) stoptDrefersto-astationthat-containsmuttiptestops—this-transfer
fromStopRef rule applies to all stops in that station.
CONNECTIPN LINK to_stop_id stopld A stop ID that identifies a stop or station where a connection‘bétwedn
. routes ends. Stop IDs are referenced from the stops.txt file. [fthe stdp
to stop (String) ID refers to a station that contains multiple stops, thi$ 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_idl)
pair. Valid values for this field are:
PLANNED,
I 0 or (empty) - Thisisarecommended trapsferpoint between two routefs.
GUARANTEED
1 - This is a timed transfer point between two routes. The departirg
INTERCHANGE vehicle is expected to wait for the akriving one, with sufficient time f¢r
transferTyjpe a passenger to transfer between'rouites
2 - This transfer requires a minimum amount of time between arrivjl
and departure to ensurea connection. The time required to transfer |s
specified by min_transfér_time.
3 - Transfers are ndtpossible between routes at this location.
SERVICE JQURNEY IN- | min_transfer_time |secs When a connectien between routes requires an amount of time betwegn
TERCHANGE arrival and departure (transfer_type=2), the min_transfer_time field
. defines théamount of time that must be available in an itinerary fo
Duration permitatransfer between routes at these stops. The min_transfer_tinje
minimumTransfer mustbe sufficient to permit a typical rider to move between the two
stops;including buffer time to allow for schedule variance on each routp.
Time The'min_transfer_time value must be entered in seconds, and must e
anon-negative integer.
52 © IS0 2015 - All rights reserved
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Annex G
(informative)

NeTEx Class-Attribute comparison to Transmodel

oYX Nrovi manning o 71 A

h des 3 3 3 P P X 2 ibute A 13
andards are based on Transmodel: VDV 452 (Germany), NOPTIS (Sweden), NEPTU
FansXchange (UK). The mapping may be found in the NeTEx documentation.

1

—

(r a

© ISO 2015 - All rights reserved

53


https://standardsiso.com/api/?name=8c4095c9c893c065e6536ff1606f41e7

2015(E)

ISO/TR 17185-2

oureg JuswugissyjoodAy, LNAWNDISSY 4L LNAWNDISSV 40 ddAL LNAWNDISSV 4L
-HINVYVd LHOIY SSHOOV -HNVYVd LHOTY SSADIV
PI LNANWNDISSV ¥d.L ar|("239 ‘@2143p [013U0D ‘SSIIVE LNHNNDISSY ¥4.L
-HINVYVd LHOIY SSHOOV palepifea ‘WS Ss900€) WAl | -JINV YV LHOIY SSADIV
Swe -SAs a1ej e Jo Juswa[e Uk 0)
S (&311enb 1o spuny ‘Aydeadoss 0y
Jurriagea) apjowe.red uoo9|
-[02 a1ej e jqdIuswugisse oy,
oureg 19p10 Lon da4ado LN
-10dd NI.LHOIY SSAD20V -d0¥d NI LHIIY SS400V
oureg I9qUINNSS900y pajuul Lon a4ad LN
-@@YdNI.LHOIY SSADIV -INON SSHAIJV AALINIT -d0¥d NI LHOIY SS400V
oureg I9qUINNSS920Y Lon YIdIWNN SSHIIV LN
-d0dd NILHOIY SSADIOV -d0dd NI LHOIY SS400V
PI Lon ar "L.ONaodd LN
-d0dd NI.LHOIY'SSA90V YVd AANPISSY-d4d 3ey3d|-d0dd NI .LHOIY SSADIV
03 paugdissgIysL ssad0e a3
auijap 03 13y3adol padnoad
auwes SLNHWATI HT1dVAITVAIIeJO
19s a3 ul JPpIo a[qissod s
Suipnpur ‘L3NA0Y¥d ¥V
AIANDISSV{dud e jo 11ed e
Se LNHWH|d 4T1dVAITVA V
sweg PaIOL1ISRYAN[IGOIN 10 {o[qeINS JINITSSI0OV A4.LOY.LSHY JNITSSIOOV
ALITIGON Y04 ATAV.LINS
suwreg uone.In(Ia[[eAeL[BUOISEIDIQ JINITSSIOIV NOLLYYNd JINITSSIOIV
YATTIAVELTYNOISYII0
suwreg UOIIRIN(IB[[0ARLLPOIILIISIYAN[IGOIN JNITSSIOIV NOLLYYNA YHTTIAV Y.L JNITSSIDIV
A4LOTYLSTd ALI'TIION
suwreg uoneInia[eAeiLuanbaig JINITSSI0IV NOLLYYNd JNITSSIDIV
HATTIAVIL LNIQOTYA
swes aouelsig JINITSSI0IV HONWLSIA JNITSSIDIV
Quies uondriossq JNITSSHOOV NOILLdIdISHG JANITSSIOIV
Quies uoneingimnejaq JINITSSID0V NOLLYYNA L1NVA4d |#1pydLn e Sump pasn aq Aew JINITSSID0V
NuiLsty J, ‘ufa1sAs 11odsueny
o1qnd’aa fpaear 10 ssadoe
03 1o8uasspd e 10j A3IqIS
sod-frereds) [eorsfyd sy,
axedwo) INqLIVY X7 L3N QuwreN sse[) Xj LN 1do nL INqLMy n.L uonruyad AL QuwreN sse[) N.L
1'D9IqelL

© ISO 2015 - All rights reserved

54


https://standardsiso.com/api/?name=8c4095c9c893c065e6536ff1606f41e7

2015(E)

ISO/TR 17185-2

suwreg

QLUEAL
13y

AL

2y

ST eale Ule

‘paoerd
190 B Ul 901AISS

110dsueay fpy Suisiued.uo
Jo Aypiqisupdsad ay3 yorym
Isapun uoipesiuegio ayy,

ALTYOHLNV

suwreg

junowy

LINN HO1Yd 40 LNAONWV

LNNONWV

‘9sand o1y
Asuow jo 1y

Sunsisuod |

‘039 pJaed

onjeA e uo pjlun jo yunouwe

013}09[d UE UO
nowe ue :SLINM

gD14d JO afifea palols e ul

JNd0Ydd 44vV4 vV

LINN HO1Yd 40 LNOONWVY

sureg

ANOZ AAILLVY.LSININAY

‘ALTdOHLNY

ue Aq paSepiew ea.e ay3 10
‘Kyrediorunfu e ‘4310 e ‘uotd
-1 & 401L19Ip B JO Bale Ay,

ANOZ dALLVY.LSININAY

sureg

saruq

LNAN
-dINOTATOIHAA TVNLIV

SLINN

"ATOIHAA]

[enprarpur ue ur

a[qe[reae A[[pnyoe ad A 1e[non
-1ed ejojuagudmba jo wayr uy

LNAN
-dINDE ATOIHAA TYNLIV

awes

sjun

ENINDINDI
LNIOd dOLS/TYNLOY

SLINN

-I0Jul ‘syeas

(Aedsip uonyew
(193[oys 9sod ‘8-9)

LNIOd dO.L§ [enplalpur ueje
aqerreae A pnioe ad Ay .1emon
-Ied ejojuagudmba jo war uy

LNANdINDI
LNIOd dOLS TVNLOV

Qureg

uoneAndyjoadAy,

LNIOd NOLLVALLDV

NOILLVALLDV 40 ddAL

LNIOd NOLLVALLDV

sureg

9po)

LNIOd NOLLVALLDV

4d02

93 .10j pap
-dinbg 31 9

[0.J3U0D ®€ {

uoneAnoe
ou 9q Aew Juawl
ossed a[o1yaa e

uaym poajepllde si ssad0ad

Ioym LNIOd V

LNIOd NOLLVALLOV

sureg

aureN

dOIddd ONLLNNOJIV

HNVN

‘S9

SAVA ONILY
-9q [eatany

od.and Suryunoo

-Oe 10J pash aq [[IM Yo1ym

Ad0 0M] U3aM)
I SNONUIIUO0D Y

dOIddd ONLLNNOJIV

awieg

LNANWITE 34N.L
-OMY.LS 34Vd d4SSAD0V

‘LNHINATH

'S9SSHIIIV

A41104.LN0D jo pasodwos

J4NLONYLS

AUV € Jo psn pajepifea y

LNANWITE 340.L
-ONY.LS 44V d4SSI00V

suwreg

ANOZ SSH00V

dO.LS 1e[nJ
SSHDOV Au
-p PYI YO

‘oyes a3 s1 LNIOd

nred e 03 YNI'T
I9A0D 0] uoljea

UM 10J INOZ V

ANOZ SS400V

daedwo)

INqLINY X7 L2N

aweN sse[) X1.LIN

1do WL

INqLINY L

:o_“:_::wn_ NL

aweN sse[) N.L

fponttrttos} T-yo1qeL

55

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=8c4095c9c893c065e6536ff1606f41e7

2015(E)

ISO/TR 17185-2

Qures uondrsaq JOHLINW DNIDYVHD NOILLdIYISad JOH.LINW ONIDYVHD
Pl AOH.LIW DNIDYVHD ar '039 JudW AOHLINW HNIDYVHI
-Aed-sod ‘(§sed) uonjensida.
uondwnsudd INOYIM Jusw
-Aed-a.1d ‘papo anfea e uoqap
Swe yum juswfed-aad ‘(Aeme
s -MOIY3}) UQIIB[[80UED YIIM
jJuawAed-a4d :uoryeso[3unod
-de a3 pue poylaw yuswhed
a3 03 Surpfoade sLHNA0Yd
ddVd Jo UOIESJISSE]D ¥
dures ALITIOVA VA4 ALITIOVA MVAdd
dueN ALITIOVA XVIdd HINVN | 'SolI[IoB]JUPWYSD.LJ2.1 pUue 9] ALITIOVA MVadd
Quwreg -103 9ARY SIJALIp 1aym aoeld
Aue .10 ¥{s0ry ‘0Jed ‘UIIUed ¥
oureg Ad>uednaog NI ADNVdNID0 NI
~LHOI'TV ANV ONId¥ YOod ~LHOI'TV ANV DONIA4V0d
awreg S.Iap.leodjO-lequinN ONi SYIAYY0od 40 Y4dWNN ONI
~LHOI'TV ANV ONIAYVOd ~LHOI'TV ANV DNIA4VvV0d
sIay1yjoLequinN ONI SYALHOITV A0 HHdINNN 'dO.LS d4a¥0D ONI
auwresg ~LHOI'TV ANV ONId¥VOd -4y B 3uLIMp LNIOd dO.LS [<LHOI'TY ANV ONIQYVOd
e je Junysdie pue Surp.ieoq
s1a8uassed|jo sioqunu ay],
oureg uoneanquoneredard 0014 NOIL 00714
“VdNd NOILLVYVdddd
ures uoneInq3urysiury 00714 NOILVYNA INIHSINIA 00714
PI 00714 ar 19405 3q 03 0014
sey DOTd|e jo portad sy,
D019 mdu e jo 11e3s ay)
sy1ew Sunjped 193je LNIOd
swe ONINYVJ ejwoay aanjredsp
S juenbasqny Auy \LNIOd ONI
SIYVvd erespfed oy uinjarjxeu
sy [un Surjired Joije LNIOd
INIAUVd e paAed[ I oW} oY}
w1y a[o1yda e jo sIom ayy,
LNIOd NODViHd "paaed0|s1 A¢ Suissed sapryaa LNIOd NODViHd
Swe JO UOWIAIRP d1IRWOINE Y]
S 1310ddnsJo) 90149p Je[IWIS
HO-HO3ESGE 9.10UM LNIOd V
aredwo) 9INQLINY X LN QureN sse[) XqLaN 1do nL MLV N.L uontuyyadq WL QureN sse[) W.L
(ponuijuos) 19 alqeL,

© ISO 2015 - All rights reserved

56


https://standardsiso.com/api/?name=8c4095c9c893c065e6536ff1606f41e7

2015(E)

ISO/TR 17185-2

sureg

Qouelsiq

NOILLDANNOD

JONVLSIA

JANITNOILLDANNOD

sureg

uonydriosaq

NOILLDANNOD

NOILdIYISdd

JNITNOILOANNOD

sureg

Q

TOTFe TG TG

NULLJANNUJ

NUILLV dITU L IITvVaad

uo Surpuads
03 A1eSS904d
jJua1ayy1q d
0} Iayjoue
-suea}o1qng
0] Jo8uass
-sod ([ened

ssed jo puny ay3
P {UI] SIY3 19A0D
u aq Aew sawny
L1} 93} anunIu0d
03 9[21yaa 110d
9uo wo.j agueyd
bd e 10j L3171q1S
s) 1ea1sAyd ay,

JANITNOILLDINNOD

auwieg

NOILLDA[
-04d TUNLYAA XTTdINOD

XATdNOD
j98ae) e Ul

‘194e[ 921N

-vVdd X31d
:90uapuods

‘HINLYIA
LNIOd "80 :10he]
lA317us ue ojuo -
PS ay3 ur gYN.L
INOD U0 wWo.y -
1100 PIIUSLIO UY

NOILLDA[
-0dd TYNLVIL XITdNOD

sureg

PI

J4NLVId XdTdINOD

al

sHYNLVA
(SYNIT'SLN
dTdNISIo U
-ejsureqy e
uoneurqug
39 ‘squN.l
Iayjo 1o/
ATdNIS J9

(sYadv do.LS)
XdTdIWOD pue
10d) sTINLYHA
O1jeuIquIod :uom
SLNIOd dO.LSjo
D yIYY dOLS ®
Va4 X4TdIN0D

ue sgYNLvVId
9je30133e uy

J4NLVId X4TdINOD

suwreg

uonydriosaq

NOILDdS NOWIWO9

NOILdIYIS3d

NOILD4S NOWIWOD

sureg

PI

NOILDHS NOWIWOD

al

BSNO
'SLNIOd dOJJ
Ajuowrwrod
pa[[o1auod
Kew sxANY
uoresiuo.y
pue [a[[el
SNYH.LLVd 4

JOs3LNOY?
110dsuea) of

[LD3S NOWINOD
SPUESHNITPasn
01 309dsat y3im
pue pauueld aq
nol J1A¥4S jo
JuAs ay3 areym
d ur Surog auie
LANYNO[ [B1240s
13 9.10yM d.I0M)U
(iqnd e jo yred y

NOILLDHS NOWWOD

suwreg

J03oeq[enueul

dT14048d TVIDOYIWINOD

d0J0Vd TVIONVNIA

dT14048d TVIOYANINOD

aweg

J030€,juonndwnsuo)

dT1404d TVIDOYdIWINOD

>

Y0.LIVA NOLLdIWNSNOD

dT140dd TVIDOYdIWINOD

suwreg

PI

dT1404d TVIDOIdWINOD

alr

Buimojre 1o
aseyod.and j

'SJUNOISIP
pasn uayyo ‘(0319
junowe ‘asn jo

£ouanbauy) Joyerado aya yym

Suon