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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 wark ISO collaborates closely with the
Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

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

The main task of technical committees is to prepare International Standards. DraftyInternationpl Standards
adopjed by the technical committees are circulated to the member bodies fer\Woting. Publigation as an
Interpational Standard requires approval by at least 75 % of the member bodies-casting a vote.

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

ISO 14817 was prepared by Technical Committee ISO/TC 204, Ttansport information and control systems.
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Introduction

0.1 Background

This International Standard has been developed by ISO/TC 204/WG 1, Architecture, in order to provide a
framework for the documentation and registration of data that passes through system interfaces within the

araolrTiao

Intelligent Tramsport-Syster7 Transportinformatiormarnd-Contro-Systerms (1T S/ t€Sdommaim:

The Internatipnal Standard is designed to maximize interoperability and facilitate information reuse,

This Internat|onal Standard defines the registration process for ITS/TICS. It further defines the Data Dictipnary
and the Data Registry content and Data Registry management procedures.

Vision statement

This International Standard envisions common use and maximum intereperability of data withih the
ITS/TICS sector by the creation and maintenance of an ITS/TICS Data,Registry, supported by intgrface
and plication specific ITS/TICS Data Dictionaries, created and.‘maintained in a common and
interoperable form, and to ensure the minimization of duplicationvby clear rules for data copcept
definition and Data Registry management.

Mission stalement

The miission is to develop a standard to define the pringiples and concepts; scope; field of application;
rules and procedures; definition and concept of operation for a central ITS/TICS Data Registry and
ITS/TICS functional Data Dictionaries; and to make provision for the migration of data from ITS[TICS
functignal Data Dictionaries to the central Regisiry so as to maximize interoperability and minjmize
prolifefation of similar (but inconsistently definéd) data entries.

This Internafjonal Standard defines the framework, formats, and procedures used to define informatiof and
information ¢xchanges within the ITS/TICS, sector. The standard is designed to be used by the ITS/TICS
community af large, but should be of special'interest to application developers, equipment providers, and|Data
Registry managers.

This Internafional Standard speGifies a set of meta attributes for ITS/TICS Data Dictionaries, as wegll as
associated cpnventions and schemes, that enables the description, standardization and management |of all
exchanged ITS/TICS data.-Through consistent use of these common structures and associated conveiptions
S via
data
ecific

(s) of
the ISO ITS/TICS System Architecture defined in the 1SO 14813 Standardization deliverables, particularly
ISO 14813 Parts 2 and 3. This does not preclude the application of the Data Registry using alternative
International, Regional or National System Architecture methodologies or techniques, indeed, a common Data
Registry will ease migration and interoperability between such approaches.

The ITS/TICS data concepts that populate the ITS/TICS Data Registry may originate from a Computer-Aided
Software Engineering (CASE) tool implementation of the ISO 14813 TICS Reference Architecture, from
International Standards for ITS, from National implementations for ITS, or from the submission by relevant
users. Data Dictionary entries are not limited to those generated by object oriented methodologies.
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Document overview

This clause provides an overview of this International Standard. Clause 1 identifies the scope of this
International Standard. Clause 2 identifies requirements for conformance to this International Standard.
Clause 3 identifies references required for proper implementation of this International Standard. Clause 4
defines terms used in this International Standard and Clause 5 lists the abbreviations.

The requirements for the ITS/TICS central Data Registry and ITS/TICS Data Dictionaries begin in Clause 6
with an overview of the concept of operations for the ITS/TICS Data Registry and ITS/TICS Data Dictionaries.
A framework describing the registration of different types of data concepts in the ITS/TICS Data Registry and
the registration status levels are presented.

Claus
admi

e 7 identifies the fundamental ITS/TICS data concepts while Clause 8 identifies~.th
histrative meta attributes used to document them. Clause 9 describes the naming conventio

abbreviation conventions used. Clause 10 states the requirements for the data concepts a

attrib

Claus
interr
and [

The
introd
and
ITS/T
requi
Anne
desc
modq
data

Lites contained in the ITS/TICS Data Registry and ITS/TICS Data Dictionaries.

e 11 provides a reference model for national, regional and international relationships and
ationalization aspects associated with national and regional requirements for the ITS/TICS [
Data Dictionary environment.

bnnexes to this International Standard describe the specific details’ for implementing the
uced in Clauses 6 through 11. Annex A details ITS/TICS funefional operating procedures fq
harmonization of data concepts. Annex B prescribes the ‘detailed definitions and descri
ICS Data Registry and Data Dictionary meta attributes. Annex C prescribes the m
rements for data concepts contained in the ITS/TICS™Data Registry and ITS/TICS Data
x D specifies the naming and name abbreviation cenventions and the process for convert

I, along with examples. Annex F describes thg ASN.1 information object specification for
concept with examples.

The bibliography includes a list of documentsirelated to this International Standard.

¥

p basic and
ns and name
hd the meta

summarizes
Data Registry

requirements
r registration
ptions of the
eta attribute
Dictionaries.
ng ITS/TICS

iptive names to ASN.1 names. Annex E contains“the rules for data representation in ap information

an ITS/TICS
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Transport information and control systems — Requirements for
an ITS/TICS central Data Registry and ITS/TICS Data
Dictionaries

1 $cope
This [International Standard specifies the framework, formats, and procedures used, to defing information
exchanges within the Intelligent Transport System/Transport Information and Centrol Systemjs (ITS/TICS)
sectdr. It defines the content of the ITS/TICS central Data Registry and Data 'Dictionaries, the¢ registration
procgss to enter data concepts into the Data Registry. Throughout the text, the Data Registry should be taken
to mgan the ITS/TICS central Data Registry.

Specifically, this International Standard specifies:

— framework used to identify and define all information exchanges;

— framework used to extend standardized information-exchanges to support local custonfizations and
¢ombinations;

— ipformation modelling method for defining ITS/TICS data concepts, when used;

— ;peta attributes used to describe, standardize and manage each of the data concepts defingd within this
amework;

— requirements used to record these definitions; and
— frmal procedures used to-register these definitions within the Data Registry.
The Pata Registry described herein supports, and is designed to include, data concepts usirlg alternative

International, Regional-‘or” National System Architecture methodologies or techniques. A common Data
Registry will ease migration and interoperability between such approaches.

2 Conformance

2.1 | Gonformance considerations

This International Standard prescribes a conceptual model, but not a physical implementation. Therefore, the
meta model need not be physically implemented exactly as specified. However, it should be possible to map
unambiguously to and from the implementation and the meta model.

Regional and National Data Registries/Dictionaries have the option of adopting data concept definitions from
the ITS/TICS Data Registry/Dictionaries, but are not required to do so. However, in the case of exchanging
information internationally in application programs, claiming conformance with this or other international
Standards in ITS/TICS sector, it is a requirement to use only data concepts that have already been registered
in the ITS/TICS Data Registry.

© 1SO 2002 — Al rights reserved 1
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2.2 Strictl

y conforming implementations

A strictly conforming implementation shall be a strictly conforming metadata set.

A strictly conforming implementation:

a) shall support all mandatory, optional and conditional data concept attributes (see Annex C);

b) shall not

c) shall not

use, test, access, or probe for any extensions to data concept attributes;

exceed limits nor minimum-maximum values specified by this International Standard; and

d) shall n

2.3 Confa

A conforming

A conforming

a)

b) as perm
concept

c) as perm
Internati

d) may inte
defined

3 Norma

The followin
references,
document (in

ISO/IEC 882
notation

ISO/IEC 882
specification

ISO/IEC 983

i

unspecified, undefined, or implementation-defined behaviour.

shall support all mandatory, optional and conditional data concept attributesc(see Annex C);

interpret nor allow the production of data concept attributes that are dependent .orn

rming implementations

implementation shall be a conforming metadata set.

implementation:

itted by the implementation, may exceed use, test, access, or probe for extensions to
attributes;

itted by the implementation, may exceed limits or minimum-maximum values specified b
bnal Standard; and

rpret or allow the production of data concept atiributes that are dependent on implement
behaviour.

tive references

j referenced documents are \indispensable for the application of this document. For
bnly the edition cited applies. For undated references, the latest edition of the refere
cluding any amendments) applies.

1-1:1998, Information’technology — Abstract Syntax Notation One (ASN.1): Specification of

1-2:1998, Information technology — Abstract Syntax Notation One (ASN.1): Information (

1-1:4993, Information technology — Open Systems Interconnection — Procedures fo

any

data

y this

htion-

Hated
nced

basic

bject

I the

operation of

DShRegistration Authorities: General procedures

ISO 1000:1992, S/ Units and recommendations for use of their multiples and of certain other units

ISO/IEC Directives, Part 1, 4th Edition, 2001

4 Terms

and definitions

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

NOTE

Definitions of Data Registry and Data Dictionary meta attributes are given in Annex B.

© ISO 2002 — All rights re

served
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41
association
data concept; structural relationship

4.2
classification scheme
scheme for the arrangement or division of objects into groups by functional area

4.3
data
representations of static or dynamic objects in a formalized manner suitable for communication, interpretation,

dataconcept
any of a group of Data Dictionary structures defined in this International Standard (i.e. abject clgss, property,
valug domain, data element concept, data element, data frame, message, interface dialogue,| association)
referfing to abstractions or things in the natural world that can be identified with explicit boyindaries and
meaning and whose properties and behaviour all follow the same rules

4.5
datajconcept instance
individual occurrence of a data concept

4.6
Data|Dictionary
DD
organized and constructed (electronic data base) compilation of descriptions of data concepts thpt provides a
consistent means for documenting, storing and retrieving the syntactical form (i.e. representatiopal form) and
the meaning and connotation of each data concept

4.7
data jelement
data concept; some single unit of information of interest (such as a fact, proposition, observation, etc.) about
somg (entity) class of interest (e.g. a.person, place, process, property, concept, association, |state, event)
considered to be indivisible in a particular context

NOTH A data element is_represented by an object class, a property of the represented object class and a value
domajn.

4.8
data jelement concept
data [concept; an expression of the inherent concept embodied in a data element without regard to the value
domain(s) by-which it can be physically represented

NOTH A data element concept is represented by an object class and a property of that object class.
49
data frame

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

NOTE This data concept type may be used to specify groups of data elements for other purposes as well.
410
data model

description of the organization of data in a manner that reflects an information structure

NOTE See also information model.

© 1SO 2002 — Al rights reserved 3
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411

Data Registry

DR

store of data, characterized in a consistent manner, as determined according to the provisions of this
International Standard, used for a specific purpose (in this case ITS/TICS)

NOTE The data registration process provides a determination of the ITS Data Dictionary items accepted into the
ITS/TICS Data Registry. The Data Registry contains not only data about data concepts in terms of their names and
representational forms but also substantial data about the semantics or meaning associated with the data concepts. A
Data Registry may contain data that assists information interchange and reuse, both from the perspective of human users
and for machine-interpretation of data concepts. The Data Registry is comprised of items only from ITS/TICS Data
Dictionaries, showing their source; however, not all ITS/TICS Data Dictionary items shall necessarily be submitted for
inclusion, or agcepted, into the Data Reqistry.

412

data registr
organization
the Data Reg

r
| element or an individual appointed by ISO/TC 204 to undertake the day-to-day'managem
istry process

ent of

413
data registration process
process by which data is formally described and provided to an approved location.in the Data Registry

NOTE TH
of this Internat

is process is effected under the control of the ITS/TICS data registrdr,in accordance with the requirements

onal Standard.

414

data type
classification
upon the opHq

of the collection of letters, digits, and/or symbols used to encode values of a data element hased

rations that can be performed on the data element

4.15

identifier

means of desgignating or referring to a specific data‘concept instance

4.16

generalizatipn

specializatiop/generalization relationship-in which an object class of a specialized element (child) is
substituted for a generalized element (parent)

417

information model

graphical regresentation_that logically organizes various data concepts by depicting key relationships apnong
the data cong¢epts

EXAMPLE Anfinformation model might specify that a Vehicle may be described by a variety of properties, sufh as:
Make, Model,|Year, and Vehicle Identification Number. Likewise a Collision might be described by properties such as

has a

Time of Occu

[rebce, Severity, and Number of Vehicles Involved. Finally, the model might depict that a Collision

many-to-many relationship to a Vehicle.

NOTE 1 Within the scope of this International Standard, information models are depicted using UML Class Diagrams.
NOTE 2  This International Standard uses the term information model in order to reflect the fact that relationships give
the data a context and thereby transforms data into information. Some groups use the term data model. See also data
model.

4.18

interface dialogue
data concept; collection of all the temporal sequences of messages, including variants such as multiple
responses, that are used to accomplish the services that the interface dialogue provides

© ISO 2002 — All rights reserved
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419

message

data concept; grouping of data elements and/or data frames, as well as associated message metadata, that is
used to convey a complete unit of information

NOTE For the purposes of this International Standard, a message is an abstract description; it is not a specific
instance.

4.20

message instance

occurrence of a message containing the actual values for the data elements and, in some cases, data about
the message

4.21
metal
word|denoting a description that is one level of abstraction above the concept being destribed

4.22
meta attribute
any documenting characteristic of a data concept

4.23
metadata
data that defines and describes other data

4.24
name
indexical term used by humans as a means of identifying'data elements and other data concepts

4.25
obje¢t class
data [concept; construct used to represent any-kind of object (also referred to as an entity) withip a ITS/TICS
informpation environment

4.26
property
data poncept; documenting characteristic of an object class used to group and differentiate indiviqual objects

4.27
semantics
meaning, including concept(s), associated with a given data concept

4.28
syntax
strucjure of expressions in a language and the rules governing the structure of a language

4.29
value domain

data concept; expression of a specific and explicit representation of some information about something of
interest within the ITS/TICS domain

5 Symbols and abbreviated terms

ASN.1 Abstract Syntax Notation One

ANSI American National Standards Institute

CASE Computer-Aided Software Engineering

CCC (ITS/TICS Data Registry) Change Control Committee

© 1SO 2002 — Al rights reserved 5
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DCI Data Concept Identifier
DD Data Dictionary
DR Data Registry

ExCom (ITS/TICS Data Registry) Executive Committee

ID identification

IEC International Electrotechnical Commission
I0S Information Object Specification

ISO International Organization for Standardization
ITS Intelligent Transport System(s)

N/A npt applicable

oID opject identifier

oSl Qpen System Interconnection

TC Tlechnical Committee

TICS Transport Information and Control System(s)
UML Unified Modeling Language

URL Uniform Resource Locator

6 Concept of operation

6.1 Sumnary

The scope df ITS/TICS applications covers numerous ISO/TC 204 functional areas as well as nationdl and
regional IT§/TICS organizations, each having’ an established group of stakeholders. The international
integration ITS/TICS applications is one of the major development issues, so that data defined and
gathered in pne of these functional areas™(e.g. traffic management, traveller information) can be applied in
another. For [this type of interoperability the definition of data that can persist across different functional areas
must be standardized. The ITS/TIGS\Data Registry and ITS/TICS Data Dictionaries meet this requirement.

The ITS/TICB Data Registry/Data Dictionary system supports the harmonization of data concepts (e.g| data
elements) from different stakeholder groups. The ITS/TICS stakeholder community is large and diverge as
evidenced by the numberof working groups within ISO/TC 204 and the number of national or regiongl ITS
bodies partigpating. The'definition of key data elements will arise from numerous sources. Moreover, different
groups will Have an-intérest in the definition of the same data concept, which could lead to the prospgct of
duplicate or gsimilar definitions being developed.

The architec i¢gation
of ISO/TC 204 working group (functional area) Data Dictionaries that support the data definition process of
ISO/TC 204 working groups, as well as national or regional ITS Data Dictionaries that document their data
definitions. In addition, the central ITS/TICS Data Registry supports standardization and harmonization
processes that facilitate the different working groups and national or regional authorities to share data element
definitions and avoid duplication.

The complete ITS/TICS distributed system will be very large, both in geographic extent and in the number and
diversity of the application areas, inevitably leading to the independent development of sub-systems. In this
context, a second major purpose of the ITS/TICS Data Dictionaries and the ITS/TICS Data Registry is to
document and register information at interfaces. This process provides the main foundation for interoperability,
by also focusing on those data elements which cross an interface, but which are not necessarily harmonized
throughout ITS/TICS. The semantics of data elements may documented by recording the associations of the
information models in which they participate.

6 © ISO 2002 — All rights reserved
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The operational concept of the data registration is described in the following subclauses. See Annex A for
specific procedural details.

NOTE

6.2

There may be regional and national variations of this concept of operations.

Framework

The overall framework for the ITS/TICS Data Registry and ITS/TICS Data Dictionaries is presented in Figure 1.
It illustrates the relationships among the:

TS/TICS architectures (and information models),

Fore
Regis
or m
opers

The
ITS/T

refer¢gnced.) Each data concept in a Data Dictionary should reference one or more flows o

betw
archi
acco
Regi

interd

Each
entity
Dictiq
exch

The

TS/TICS Data Dictionaries (that are intended to include all data concepts),
[he ITS/TICS Data Registry, and

TS/TICS Applications.

ach of these physical elements, the diagram also lists their key functions.-For Data Dictiona

tional elements.

TS/TICS Data Dictionaries shall contain data concepts based on information flows docu
ICS Architecture. (Note that there may be multiple architectures, each with multiple vers

ben specific objects documented in a specific xversion of an ITS/TICS Architecture,
ecture being as defined in ISO/TR 14813-2:2000[’]. Regional and National architectu
modated, This includes the application of the.registry using data concepts from alternative
nal or National system architecture methodologies or techniques. This will ease nj
perability between such approaches.

referenced flow should be characterized by a source entity, information exchanged an
. The referenced architecture defines the information exchange requirements and the r
nary further defines the syntax;and semantics of the data representation of that architectur
hnge requirement.

Stan

Dictignaries are the responsibility of their respective SDOs, regional or National bodies. Each D3
shall |be associated)with a data steward and/or data submitter, using the process defined in this
Stanglard, to submit data concepts from their respective Data Dictionaries to the ITS/TICS D

Furt

rathef than.invent new data concepts. The use of such registered data concepts will help to avoid
in data concepts.

Data Dictionaries in, Figure 1 may be developed, for example, by ISO/TC 204 or regiona
ards Developmen{—Organizations (SDOs), public agencies, or private companies.

rmore,-these Data Dictionaries should use registered data concepts from the ITS/TICS L

ies, the Data

try and the applications it further identifies the key stakeholders or stakeholder groups that [participate in
anage their operations. Finally, the diagram illustrates the information exchanged befween these

ented in an
ons that are
f information
the primary
es are also
nternational,
igration and

H destination
blevant Data
e information

| or National
These Data
ta Dictionary
International
ata Registry.
ata Registry
redundancy

The ITS/TICS Data Registry shall be the repository for submitted data concepts. Through the efforts of the
data stewards, the registrar and the Data Registry change control committee (CCC) support identification of
harmonization opportunities, recommendations for harmonization, and promotion of data concepts to higher
quality levels where warranted. Finally, the Data Registry can provide data concepts to developers and other
users for use in ITS/TICS applications.

Developers and other users should use data concepts from the Data Registry at the highest (Preferred) quality
level. The data concepts at this level are described unambiguously, harmonized across ITS/TICS sectors, and
are considered representative of published data standards.

Table 1 presents a summary of the distinguishing characteristics between Data Dictionary and a Data Registry
within the ITS/TICS sector.
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Procedures
ITSITICS 'JS/T'CS Submitted ITS/TICS Standardized/
( ?ntextl data concepts, Data Registry harmonized
« Architecture(s) information data concepts
semantics « Registration
* Information lTS/Tl(?S
Models Data Dictionary /I + Harmonization ITS/TICS
’ application
- Data semantics Registered | | 5. otion ppicat
data concepts
~Data syntax N
Application specific data concepts >
-) -
Standards and Stewards Registrar Developers
applications and and and
developpers submitters CCe users

Figure 1 — ITS/TICS Data Registry operational framework

Table 1 — Data Dictionary/Data'Registry distinguishing characteristics

ITS/TICS Data Dictionary ITS/TICS Data Registry
Multiple Data Dictionari€s. One (International) Data Registry
Covers single functional area Covers multiple functional areas

Managed by a/functional area steward Managed by the CCC

Harmonized ‘within the functional area Harmonized across the ITS/TICS sector

Unique\ID within functional area Unique ID across the ITS/TICS sector

6.3 Organizational roles

6.3.1 Overview

Organizational roles associated with the ITS/TICS data registration process shall be established. The
organizational roles shall include the ITS/TICS DR Executive Committee (ExCom), the ITS/TICS Change
Control Committee (CCC), the ITS/TICS Registrar, ITS/TICS Stewards and ITS/TICS Submitters. A summary
of each role is provided in this clause. Annex A provides a description of the purpose, specific responsibilities,
and membership or selection criteria for each role.

Figure 2 provides a high level view of how these organizational roles are related within the context of the
ITS/TICS Data Registry.
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ExCom

Registrar Change Control Committee

Stewards

Read-only User |-

ITS/TICS
Data Registry

6.3.2

The
Anne

6.3.3

The |
for f4
and 3

6.3.4

An T
or hi
desc
funct
Stew
multi

Submitters

Registration Authority

TS/TICS Registration Authority shall be in. accordance with the ISO/IEC Directives, P
X H.

Registrar

TS/TICS Registrar shall be an organizational element, expert in data registration processes
cilitating the registration of ITS/TICS data concepts and making those data concepts wide

5 designatedisepresentative. Stewards are responsible for the accuracy, reliability, and
iptive metadata for data concepts at a registration status level of Qualified or above within

Figure 2 — Organizational roles to the ITS/TICS Data Registry and their relationshjips

art 1 (2001),

, responsible
y accessible

G Convenor
currency of
an assigned

vailable to the ITS/TICS community. The ITS/TICS registration authority shall appoint the Re¢gistrar.
Steward
S/TICS Steward shall be an organizational element of the ITS/TICS community such as a V)

onal, regional or national area. Stewards are approved by a process defined by the registrafjon authority.

t cut across

brds. are' responsible for data within ITS/TICS sectors and may have responsibilities the

worl

)

ble- ITS/TICS functions (e.g. value domains such as date, time, location, codes of the conlmtries of the

6.3.5

Submitter

An ITS/TICS Submitter shall be an organizational element recommended by an ITS/TICS Steward and
approved by a process defined by the ITS/TICS registration authority. A submitter is authorized to identify and
report data concepts suitable for registration. Such Submitters may be Stewards or National Bodies.
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6.3.6 Read-only user

An ITS/TICS Read-only User shall be an organizational element or individual that is approved to review the
contents of the ITS/TICS Data Registry. A read-only user submits a request for access. Access is approved by
the CCC or organizational element designated by the ExCom. A read-only user has access to all the ITS/TICS
sector contents in the Registry, but is not permitted to submit, alter, or delete contents.

6.3.7 ITSITICS change control committee

The ITS/TICS Change Control Committee (CCC) shall be the organizational element that is constituted to
provide technical direction and harmonization of data contents for the ITS/TICS Data Registry. The structure,
staffing, prodedures, and membership of the CCC are determined by the ITS/TICS ExCom. The membegrship
of the CCC should include the ITS/TICS Stewards.

6.3.8 ITS/T|ICS executive committee

The ITS/TICH Executive Committee (ExCom) shall be an organizational element established by ISO/T{ 204.
It shall be |[responsible for administering responsibilities and authority delegatedy by the 1SO/T{ 204.
Responsibilities of the ExCom shall include overall metadata registration policies and-business direction pf the
ITS/TICS Data Registry. Reporting responsibilities to TC 204 shall be specified. Approval of ExCom
procedures and practices shall be subject to review and approval by TC 204, of.its designated organizational
component.

6.4 Regisftration status levels

6.4.1 Summary of registration status levels

Registration |status levels shall apply to individual data coficepts that have been entered into the ITS/TICS
Data Registry. Data concept registration status levels shall be of five levels: Card, Draft, Recorded, Quadlified,
and Preferrefl. The relationships among these status leyels, along with the requirements for a data concept to
achieve a pafticular registration status level, are presented in Table 2.

Table 2 — ITS/TICS registration status levels and criteria

Data concept status level Status criteria

Preferred Change Control Committee confirmation that a data concept is
preferred for use in the ITS/TICS community.

Qualified Change Control Committee confirmation that all mandatory
attributes are completed and conform to quality requirements.

Recorded All mandatory meta attributes for the data concept have been
input.

Dyaft At least the meta attributes Descriptive Name and Submitter

Organization have been completed.

Card At least the meta attributes of Descriptive Name, Submitter
Organization, Submitter Phone Number have been completed.

While the general intent is to progress as many data concepts as possible from Draft to the Preferred
registration status, progression to a status higher than Recorded or Qualified may not be appropriate. That is,
necessary meta attribute documentation for a data concept may not be available to establish required
documentation for the Recorded status, may not be of the quality necessary for the Qualified status, or
identification as Preferred data concept may not be appropriate. Such data concepts shall be held at their
current status level in the Registry to facilitate understanding of and access to these data concepts by the
ITS/TICS community.
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6.4.2 Description of registration status levels

The status level of a data concept entry shall be based upon the completeness of the data entered, its
accuracy, and its conformance to the established format and syntax. The registration status levels shall be as
listed below.

a)

b)

c)

e)

b)

c)

d)

Card - A data concept in the Card status shall indicate that the Submitter wishes to make the ITS/TICS

community aware of the existence of a data concept in their local domain. A data concept in

the status of

Card in the ITS/TICS Data Registry shall be maintained under version control within the submitters Data
Dictionary. The Submitter may remove a data concept in the status of Card from the Registry at any time.
The mlnlmum meta attrlbute documentatlon for the Card status in the ITS/TICS Registry shall be:

Draft - A data concept in the Draft status shall indicate that the submitter wishes to p
progression up the ITS/TICS Data Registry registration levels. Data concepts inpthe Draft §
aintained under version control, which means that updates will completely ‘replace the
ithout retaining a record of the original. The Submitter may request the reticement of a da
the Draft status at any time, which will completely remove the data conceptyfrom the active
inimum meta attribute documentation for the Draft status is Descriptive Name an

Organization Name.

ecorded - A data concept in the Recorded status shall indicatethat the Submitter has com

Sthmitter Email

opose it for
atus are not
priginal entry
a concept in
Registry. The
d Submitter

leted entries

in all mandatory meta attributes. A data concept in the Recorded status implies that the dataIconcept may

e shared across ITS domains. The contents of the mandatory meta attributes may not confi

equirements. The Submitter may retire a data concept in'the registration status of Recordeg

Data concepts in Recorded registration status or higher.are maintained under version control

Qualified - A data concept in the Qualified status shall indicate that the CCC has confir

andatory meta attributes are complete and conform to applicable quality requirements. In t
a data concept is not approved by the CCGfor the Qualified registration status level, it shall
Recorded registration status level.

Preferred - A data concept in the Rreferred status indicates that the CCC confirms that the

¢onform to the ITS/TICS requirements.

Procedures

TS/TICS Registration Authority shall establish the necessary procedures to accomplish
onal activities:

bubmissian)of data concepts for registration — Submitters shall submit data concepts for
[TS/TICS-Data Registry. These data concepts may be recorded as Card or Draft registrati
e Submitter deems appropriate. A registration status of Card implies usage restricted to th
omain while being posted for informational purposes. The Draft status implies that the sub

ip preferred for use in the ITS/TICS community. The descriptive name and ASN.1 name

rm to quality
at any time.

med that the
he event that
remain at the

Hata concept
shall both

the following

entry into the
bn status, as
b Submitter’s

itter intends
ewards may

progress data concepts in the Draft status to the Recorded reglstratlon status by completing all

mandatory meta attributes required of that data concept.

Progression of data concepts — Submitters shall progress data concepts to Recorded status.
Progression of data concept to registration status of Qualified or higher shall require the sponsorship of a

Steward and approval of the Change Control Committee.

Harmonization of data concepts — The objective of harmonization is to resolve any potentia

| duplicate or

overlapping of data concepts. Procedures shall be established to facilitate data concept harmonization

and reuse.

Modification of data concepts — Procedures shall be established to change data concepts.
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e) Retirement of data concepts - Procedures shall be established to retire data concepts.

f)  Administrative processing - The ITS/TICS Data Registrar may assign administrative registration statuses
in order to track an interim state of a data concept.

NOTE This clause introduces the requirements for procedures associated with the ITS/TICS Data Registry and
ITS/TICS Data Dictionaries. These procedures require organizational participation of certain roles, as specified in 6.3, in
dealing with data concepts to be registered in the ITS/TICS Data Registry, as identified in Clause 7. Annex A provides
representative procedures to address these functional requirements. Annex F provides guidance on the documentation of
data concepts in preparation for submission to the Data Registry for registration.

6.6 Version control

6.6.1 Version maintenance

This subclauge presents the requirements for synchronization of the meta attribute structures.of.the ITS|TICS
Data Dictionaries and ITS/TICS Data Registry.

Configuration versions of the ITS/TICS Data Registry shall be maintained for meta attributes.
A “Current ersion” and a “Development Version” shall be established and maintained for attributes ¢f the
ITS/TICS Data Registry. If TC204 working groups, regional and National bodies’want to maintain consisfency

of their Data| Dictionary meta attributes with those of the ITS/TICS Data Registry, the versioning proceflures
below shall gpply.

6.6.2 Currént version

The current fersion shall consist of those attributes approved by the CCC for current use in ITS/TICS|Data
Dictionaries @and the ITS/TICS Data Registry.

6.6.3 Development version
The development version shall consist of thosexmeta attributes under development, together with perfinent
current versipn meta attributes, for use in ITS/TICS Data Dictionaries and the ITS/TICS Data Registry ds the
next current yersion. The CCC controls the release of each development version as the new current vers|on. If

TC204 Workjng Groups or regional or natienal bodies elect to keep their Data Dictionaries synchronizeq with
the ITS/TICY Data Registry, they shall'corivert to the next version of the ITS/TICS Data Registry.

7 Data cpncepts

NOTE The term “data‘cencept(s)” is used throughout the document to mean “types of data concept(s)”.

7.1 Summary of:data concepts

This clause ldefines and explains the nine data concepts applicable to this International Standard. |Data
concepts refer to abstractions and things in the natural world that can be identified with explicit boundaries
and meaning. The properties and behavior of these fundamental constructs all follow the same set of rules.
Within ITS/TICS, there may be data concepts to represent, for example, a Bus Route and relevant information
about it.

Data concepts include interface dialogue, message, data frame, object class, association, property, data
element concept, value domain, and data element. See F.4 for an ASN.1 Information Object Specification
(I0S) for an ITS/TICS data concept. Figure 3 presents a framework for data concepts and how they relate to
one another. For illustration purposes, the braces, i.e. “{” and “}", portray the particular relationships among
the data concepts. The numeric annotation associated with each brace indicates the number of each data
concept that may be realized. For example, there may be from 2 to n messages within an interface dialog,
where n is any integer number. As another example, a message may consist of 0 to n data elements and 0 to
n data frames.
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Figure 4 presents interface data concepts and their relationships. Information interchange between two
ITS/TICS system components shall be characterized from the top down as an interface dialogue or a set
thereof. Interface dialogues shall be a set of messages whose order and timing for transmission is predicated
upon a defined operational concept or scenario containing timing information. Messages shall be a collection
of data elements and/or data frames which contain the substantial data to be exchanged.

Figure 5 presents model data concepts and their relationships. In support of the information interchange data
concepts, additional data concepts for modeling are provided. These modelling concepts support the
realization of the organization of the various data concepts by characterizing key relationships among the data

concepts. See Annex E.

\

Interface dialogue

Traveller<-Exchange-bus-information->1SP

ITS/TICS

system component

Message

2.n <

yyy:message

Figure 3 — ITS/TICS data concepts framework
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Figure 4 — ITS/TICS interface data concepts
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ObjectClass

Property

Data element concept

Value domain

7.2 Interface dialogue

An interface|dialogue shall be a temporal sequence of messages, including variants, among two or
system components that are used to accomplish a service/observable result. In Figure 3 the interface dia
example is “[raveller<-Exchange-bus-information->ISP”

7.3 Message

A message ghall be a structured grouping of data elements and/or data frames. In Figure 3 the meg
example is ‘When-will-bus-number-nnn-arrive-at-intersection-yyy:message.” See F.7 for an example A

Information ¢

7.4 Dataframe

A data framg
with a singlg
message sp

ASN.1 Infornpation Object Specification-of a data frame.

7.5 Objedt class

Do ! +
Udld TICITICTIU

Figure 5 — ITS/TICS model data concepts

Dbject Specification of a message.

shall be a structured grouping of(data elements primarily for the purpose of referring to a
name to efficiently reuse such groups of data elements that commonly appear togethe
pcification. In Figure 3 the data‘frame example is “Intersection:frame.” See F.6 for an exa

An object
semantics
Modifiers th
concepts us
“Vehicle”.

cl
vjthin a given_domain of discourse about which there is a need to represent some inform

ss shall be a.description of a set of objects that share the same properties, relationship

t qualify orfurther specialize the object class may be used. An object class is one of three
bd to characterize a data element. In Figure 3, the object classes illustrated are “Bus

more
ogue

sage
SN.1

jroup
in a
mple

5 and
ation.
data
and

7.6 Association

An association shall be a structured relationship between two object classes. A particular type of association
is called a composition in which an object of the “whole” class is in a “whole/part” relationship with objects of
the “parts” class. Modifiers may be used to show a composition. In Figure 3, the association example is
“Bus<<specialization>>Vehicle.”

When an object class participates in an association, it has a specific role that it plays in that relationship. See

Annex E fori

14

nformation modeling considerations.

© ISO 2002 — All rights reserved


https://standardsiso.com/api/?name=eabff71af98e033369d8b10107bd5c88

ISO 14817:2002(E)

7.7 Property

A property shall indicate information of interest that applies to one or more object classes. The information of
interest might be a fact, proposition, or observation about each object of the class. A property is one of three
data concepts used to characterize a data element. In Figure 3, the property example is “identification”.

7.8 Data element concept

A data element concept shall consist of a object class and a property. While in a form similar to a data
element, a data element concept is devoid of a value domain or representation. In Figure 3, the data element
concept example is “Bus.identification”.

7.9 | Value domain

A value domain shall be a term that indicates, precisely and unambiguously, the format'and syntpctic form for
data [concept instance values. A value domain is one of three data concepts uséd, to characjerize a data
element. In Figure 3, the value domain example is “:identifier”.

7.10| Data element

A data element shall be a formalized representation of some information (i.e., a property;|e.g., a fact,
propgsition, or an observation) about an object class (e.g. a person; place, process, concept| association,
state| or event), with an explicit value domain. A data element (a data concept) shall be characterjzed by three
data poncepts (see Figure 3): object class, property, and an explicit value domain descriptive nanpe (and value
dom3in reference, where applicable, describing the physicahform of the information). In Figurg 3, the data
element example is “Bus.identification:identifier”. SeecF5 for an example ASN.1 Informption Object
Spedjfication of a data element.

8 Data concept meta attributes
8.1 | Basic meta attributes of data concepts

8.1.1| Meta attribute categories

The basic meta attribute categories of identification, definitional, relational and representational $hall be used
in the ITS/TICS Data Registry and ITS/TICS Data Dictionaries. The definition of each meta attribute is
provifled in Annex B. See*Annex C for meta attribute applicability to various data concepts.

NOTH These_basic meta attributes may be represented in one or more (meta) data models to reflect mpre completely
the rglationships-among the data. While selected meta attributes are based upon ASN.1 syntax for data fepresentation,
alternptive (meta)/data models may result in alternative syntax. Consequently, additional meta attributes td support other
syntaxes (e;g.~CORBA IDL, EDIFACT Graphical Syntax, XML Schema) may be added in future revisipns and some
existirlug mandatory attributes may become optional.

8.1.2 Identification meta attributes

Identification attributes shall differentiate one data concept from another. For example, the Data Concept
Identifier together with Data Concept Version is a unique identification “tag” for a data concept within the
ITS/TICS Data Registry. The ASN.1 Object identifier is also a unique identifier for each data concept. Other
identification meta attributes may be used, e.g. Descriptive name and Synonymous Descriptive Name, for
identification purposes but may be less precise. See B.2.

The identification meta attributes shall be as identified below.
— Data concept identifier

— Data concept version
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— Descriptive name

— Synonymous descriptive names
— Symbolic names

— ASN.1 name

— ASN.1 object identifier

— Uniform resource locator

8.1.3 Defirlitional meta attributes

Definitional meta attributes shall describe the semantic aspects of a data concept. These meta attributeg

may

directly addrgss semantic meanings (e.g. Definition, Remarks) or indirectly provide insights into. the semantic

aspects of a data concept (e.g. Descriptive Name Context, Source, Data Concept Type). Sge-B.3.

The definitiopal meta attributes shall be as identified below.
— Definitiop
— Descriptjve name context
— Symboli¢ name usage
— Source
— Architecture reference
— Architecfure name

— Architecjure version
— Data cofcept type

— Remarks
— Context
— Standarg
— Metadatp source
— Priority

— Frequency/message mode

— Delivery verification

— Data quality

8.1.4 Relational meta attributes

Relational meta attributes shall document associations among or between data concepts. See B 4.

The relational attributes shall be as identified below.
—  Precursor

—  Successor

16
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— Synonym

— Abstract

— Roles

— Multiplicity

— Association constraints

— Aggregate

or us
The
— 1

O

8.2

Admi
For ¢
ident

The

ole key

eferenced messages
eferenced data frames
eferenced data elements
eferenced object classes

eferenced associations

Representational meta attributes

sentational meta attributes shall describe requirements for physical representation of data ¢lements and

domains. These meta attributes shall define how data elements or value domains appear
r interfaces, and constrain allowable processing.activities. See B.5.

presentational meta attributes shall be as identified below.
Data type
Format
Unit of measure

alid value rule

Administrative-meta attributes
histrative meta attributes shall describe management and control aspects associated with a
fies thesstatus level of a data concept

hdministrative meta attributes identified below shall be used in the ITS/TICS Data Registr

n databases

data concept.

xample, {Cast Change User identifies the user that last changed a data concept. Registration Status

y to facilitate

admi

Tistrative Tmamagement of 1T S/TC S dataconcepts—Theseadmimistrative metaattributesar

the ITS/TICS Data Dictionaries. See B.6 for definitions of these administrative meta attributes.

— Registration status

— Date registered

— Last change date

— Last change user

— Registrar organization name

— Registrar phone number
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Steward

Steward

organization name

phone number

Submitter organization name

Submitter phone number

— User

— View

— Related
— Security|
9 Datac
9.1
Descriptive

descriptive n
These requir

The descript
often serves
names, and
environment
multiple tern
separators s
colon, left ca

The descript

9.2 Data ¢

Descriptive n
separators. T

Descijiptive names

groups

class

pncept names

hames shall be formulated when developing data concepts’, Requirements for devel
bmes for data concepts, their component parts, and their abbréviations are described in Ann
bments shall apply to the entire ITS/TICS data environment.

ve name shall be a name that represents the meaning of a data concept. The descriptive
as a synopsis of the data concept's definition. Abbreviated names are used primarily as ph
bre also referred to as symbolic names, internal names, or access names in application data
s that provide a more complete characterization of the data concept being named,
hall be used in various combinations to.enhance readability. Use of these separators: p
ret, right caret, and dash is defined in Adnex D.

ve name shall be unique.

toncept descriptive name formats

ames shall be constructed by combining the relevant component descriptive names with sp
he formats are shown/Table 3.

Table{3— Descriptive name formats for ITS/TICS data concepts

Data.concept Descriptive name format

Obj

pct class ObjectClassTerm

bping
ex D.

hame
sical
base

5 and application program interfaces or messages. When names are formulated by combining

then
Briod,

ecific

Pro

borfy pronertvyTerm
2 Ll o 24

Value domain

value-domain-term

Data element concept

ObjectClassTerm.propertyTerm

Data element

ObjectClassTerm.property Term:value-domain-term

Data frame

DataFrameTerm:frame

Message

MessageTerm:message

Interface dialogue

SourceName<-InterfaceDialog->DestinationName

Association

RoleAObjectClassTerm <<associationtype>>RoleBObjectClassTerm
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10 Meta attribute requirements for ITS/TICS data concepts

The ITS/TICS Data Registry and ITS/TICS Data Dictionaries shall consist of meta attributes for each data
concept as delineated in Annex B. Annex C specifies the applicability of the meta-attribute to each data
concept. C.2 provides specific requirements for the ITS/TICS Data Registry. C.3 provides specific
requirements for an ITS/TICS Data Dictionary.

NOTE

for use in ITS/TICS application Data Dictionaries, although such use is encouraged.

11 International refationships

This
Data
requi
data
exanm

The meta attributes specified for the ITS/TICS Data Registry and ITS/TICS Data Dictionaries are not required

nternational Standard recognizes that while the ITS/TICS sector is global in scope, National

and regional

Dictionaries and data registries are developed according to individual National andgl/or regional

'ements as well as National and regional conditions. These National and regional. Data Dic
registries take into consideration the cultural conventions relevant to the community of
ple, the Data Dictionary may contain data in the local language and may employ the loca

ford

te, time, currency, etc. However, the global economy within a multimodal transport environn

data |portability. In order to maximize data portability and minimize data conversion to achieve

ITS/MICS

(Inte
Dictiq

Figun
data
shall
have

information interchange, explicit relationships shall
national) Data Registry/Data Dictionaries and the National @nd regional data registrie
naries.

between the International ITS/TICS DR/DD and the-National and/or Regional environme
provide for a National application's direct access tothe ITS/TICS DR/DD to acquire data ¢
been internationally harmonized. Method 2 shall provide for a direct exchange of data conc

the International DR/DD and the National/Regional(®D/DR. Method 3 shall provide for an exch

conc

ppts through a conversion process that recognizes established cultural conventions.

be established between the

fionaries and
interest. For
conventions
nent requires
international
ITS/TICS
s and Data

e 6 presents a top level view of that relationship. One of three methods shall be employed in exchanging

nt. Method 1
oncepts that
ppts between
ange of data
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- Natignal DR/DD

DR Data Redistry
DD Data Dictionary

AP Applicatign Program

20

International
Method 2 rdrihe Method 2
7 ITSITICS X
7
5 DR/DD AN
/ \\
ethod 3 Method 3\ \

' Method 1 - :
- Natigna l f Regional 5

Data porting

| /I Network

Regional DR/DD:

Higure 6 — Reference model for national, regional and international relationships
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Annex A
(informative)

ITS/TICS functional operating procedures

Introduction

nnex defines the overall concept of nlnpmtinne for the ITS/TICS Data Rpgiefry It iden

ifies specific

ITS/]
Data
proce
and 1
(and

A.2

A.2.1
The
inforr
The |
a) |
NOTH
b) I
c) ¥k
d)
e) |
f) 4
9) 1

h) 4

ICS roles and responsibilities and provides specific functional operating procedures for
Registry and interactions with the ITS/TICS DR functional or national Data Diction
dures support standardization and harmonization processes that facilitate the different wg
ational or regional authorities sharing data concepts. See 6.3 for organizational roles'and rg
their relationships), and 6.4 for registration status levels definitions.

Roles and responsibilities associated with the ITS/TICS-Data Registry

Registrar
Registrar provides a single individual point-of-contactsrésponsible for managing and
nation about ITS/TICS data in the Registry, under thecauthority of the ITS/TICS Registrat
Registrar is responsible for:
Mlonitoring and managing the Registry contents.

The Registry is established, operated, and maintained by the ITS/TICS Registration Authority.

Enforcing policies, procedures, and formats for populating and using the Registry.
Proposing procedures and standard-formats for the Registry to the ITS/TICS DR CCC for cor
Recording current registration)status for data concepts in the Registry.
Fnsuring access for authorized users to contents in the Registry.
\ssisting in the progression of data concepts through the registration status levels.

\ssisting in the'identification and resolution of duplicate or overlapping data concepts in the F

\cting-an direction from the ITS/TICS Registration Authority.

e use of the
aries. These
rking groups
sponsibilities

maintaining
on Authority.

sideration.

Registry.

i

Fffecting registration of ITS/TICS data concepts in external data registries or Data Dictionarigs.

(2]

j)  Enforcing data registration procedures for submitting data concepts to the Registry, e.g.

— How to prepare, submit, and process submissions of data concepts.

— How the Registry is used to avoid duplicate data concept submissions to the Registry.

— How the Registry is used to effect harmonization of data across Data Dictionaries of

organizations.

— How external registries are used as a source of data concepts for reuse in the Registry.
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k) Maintaining a separate document recording the appropriate contact information for all members of the
CCC and the ExCom.

I) Adding new users or organizational entities that may become authorized to access the ITS/TICS Data

Registry

m) Maintaining other controlled word lists of the ITS/TICS Data Registry.

A.2.2 Stewards

Stewards provide specific expert points of contact responsible for coordinating the identification, organization,

and establisH
Stewards arg
a) Co-ordin

b) Ensuring

c) Co-ordin
concept
d) Reviewi
conflicts

e) Ensuring
level, re

ment of registered data for use throughout the ITS/TICS enterprise within an assigned area
responsible for:

ating the identification and documentation of data concepts within their assigned area.

that appropriate data concepts in their assigned area are properly registered:

ating with other Stewards to attempt to prevent or resolve duplicated” efforts in defining

D -

ng all data concepts once they are in the Recorded status)to’ identify and attempt to re
among data concepts with other Stewards’ responsible areas.

the quality of meta attributes for data concepts they propose for the Qualified registration 5
Ising standardized data from external data registries‘where applicable.

f)  Proposing Preferred registration status level data concepts in their assigned area.

g) Ensuring

that data registration procedures and formrats are followed within their assigned functional g

h) Recommending Submitters to the Registration*Authority.

A.2.3 Subr

Submitters 4
environment
concepts foll

A Submitter

hitters

re organization elements“that are familiar with or engaged in development and opera
5. Submitters maintain;eurrent data concepts and are engaged to describe and submit new
pwing the ITS/TICS data registration requirements.

s responsibléfor:

a) Identifying himself'to the Registrar in writing.

data

solve

tatus

rea.

lional
data

b) Identifyivrg and documenting data concepts appropriate for registration in the Registry.

c) Submitting data concepts to the Registry.

d) Ensuring the completeness of mandatory meta attributes for ITS/TICS data concepts proposed for the
Recorded registration status level.

A.2.4 Read-only users

A Read-only User is an organizational element approved by the Registrar to review the contents of the
Registry. Read-only Users may not add to, delete from, or otherwise modify the contents of the Registry.
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A.2.5 Change control committee

The ITS/TICS DR CCC provides overall technical direction of, and resolution of technical issues associated

with,

the Registry, its contents and its technical operations.

The ITS/TICS DR CCC is responsible for:

a) Overall conduct of ITS/TICS registration operations.

b) Promoting the reuse and sharing of data in the ITS/TICS Registry within and across ITS/TICS functional-
areas, and among external interested parties to the ITS/TICS enterprise.

o
~

)
k)

1)

The
proce

rogressing data concepts through Registry registration Qualified and Preferred status levels.

entifying data concepts to be registered in external data registries or Data Dictionaries.
esolving technical issues associated with registered data concepts, e.g., overlap, duplicatio

pproving updates to data concepts previously placed in the Regisiry in the Qualified
gistration status levels.

roposing Registry policies to the ExCom for approval.

pproving authorized Submitters, Read-only Users, and types.of users, of the Registry.
pproving Registry content, procedures, and formats.

ubmitting management-related recommendations\and issues to the ExCom.

cting on directions from the ExCom.

eeting periodically in face-to-face meetings, with additional meetings and teleconferer
eeded.

CCC will normally fulfil its responsibilities via consensus building in accordance with ar
dure. Intransigent issues may be resolved by an established procedure.

A.2.6 Executive Committee (ExCom)

The

TS/TICS ExComyis responsible for overall policy and business direction for the ITS/TICS

inclu
a)

b)

e:
stablishing overall Registry policies.

esolution of all business management issues pertaining to the Registry, e.g. copyrights,

N, etc.

or Preferred

ces held as

established

Registry, to

stewardship,

inding, ExCom membership, etc

c) Ensuring the long-term success and performance of the Registry.

d) Establishing and updating the Registry charter and strategic plans.

e) Meeting at least semi-annually in face-to-face meetings, with additional meetings and/or teleconferences
held as needed.

The ExCom will normally fulfil its responsibilities via consensus building. Intransigent issues may be resolved
by simple majority vote, one vote per member organization.
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A.3 Registration concept of operations

A.3.1 Overview

The operational procedures for the ITS/TICS DR is summarized in this subclause. These procedures describe
registration and harmonization practices for the ITS/TICS Data Registry. See 6.3 for organizational roles and
responsibilities (and their relationships), and 6.4 for registration status levels definitions. This clause describes
the registration activities associated with Submitters, Stewards, and the registrar and CCC roles. Figure A.1
summarizes these functional activities.

Confirms/resolves
quality ‘of.data Qualified
mm registration proposal

Checks quality of
candidate and

I ITS DataRegistry
|
Subniitter I Steward Registrar/CCC [
|
I - Stewardship
| Confirms 3 e B
| concurrence of a;eaf & dwew
| ITS/TICS Stewards [oreme
I as preferred
| Proposes data Acknowledges. i
| P status and submits Provisionally
I
I prefered status ITSITICS stewards
I
I
I
I
I
I
I

I
|
|
|
|
|
|
|
|
|
|
I
concept for I for review by Preferred
|
|
|
I
|
|
|
|
I
|
|

reviews appropriate gr ov;;{ogalLV
external registries : uaiie
1 Confirms/resolves
I completeness of Recorded
Submitg data  { registration proposal
concept to | Request
regisfry \ Recorded
| |
Identifies and I | Card/Draft H
documents
data copcept I I Registrafion

status

progressijon?®

—— |dentifiegs-path of lead responsibility

a Timing of Tegistration status progression S entirely dependent upon the data Submitter/Steward.Card s not subject
to progression.

Figure A.1 — Registration functional activities

A.3.2 Registration initiation

All Submitters accomplish the Submitter registration activities in the same way in accordance with these
functional operation procedures so that data concepts are consistently and accurately registered. The
responsibility of the Submitter is to propose and document data concepts for registration in the registration
status of Draft; and, if desired, propose data concepts for the registration status of Recorded. A Submitter
acquires an understanding of ITS/TICS data concepts, their context and sources, and their significance in the
course of accomplishing normal operational, design, development, or management activities.
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3 Quality review

The responsibility of the Steward, for data concepts in an assigned functional area, is to ensure that quality
registration candidates are passed to the registrar for presentation to the CCC to be considered as Qualified
data concepts. Stewards also may recommend data concepts for Preferred registration status.

A3.

4 Registry administration

The responsibility of the registrar is to co-ordinate the Registry environment and manage the Registry, making
its contents as widely accessible as feasible. Administrative levels are established to track the progression of
a data concept in the transition from one status level to the next.

a) rovisionally Qualified - A data concept in the Provisionally Qualified status indicates that &|Steward has
onfirmed that the mandatory meta attributes are complete and conform to applicable npeta attribute
uality requirements. The Steward is authorized to promote data concepts at the Recorded|status to the
dministrative status of Provisionally Qualified at such time as the Steward,believes that all quality
quirements have been achieved. Steward Organization Name is mandatoryand the ASN.[ Name shall
e unique in the ITS/TICS Data Registry for data concepts at Provisionally>Qualified or higher quality
tatus.
b) rovisionally Preferred - A data concept in the Provisionally Preferfed status indicates that a Steward
roposes the data concept as Preferred for general use in the ITS/TICS community; howevet, certification
f Preferred status of the data concept by the CCC is not yét complete. The Steward is authorized to
romote data concepts from the Qualified level to the Provisionally Preferred at such time ag the Steward
elieves the data concept should be a preferred data concept.
c) etired - A data concept in the Retired status indicates that the CCC has approved the dath concept as
o longer recommended for use in the ITS/TICS,community. Data concepts in the retiregl status also
includes data concepts in the Recorded status’that the Submitter has retired. Such data foncepts are
fetained in the Registry archival storage fagility for historic reference purposes. The Retired status
identifies data concepts no longer considered appropriate for use in the ITS/TICS community. Retired
data concepts should include a reference (e.g. Successor meta attribute) to replacement data concepts
vhen appropriate. Edits of Retired dataconcepts are not permitted.
A.4 |ITS/TICS data registration procedures
A.4.1 Overview
The ITS/TICS data.registration procedures are described in the following subclauses. The step ifentifications
are ysed in Figures A.2 and A.3 which is an illustration of this part of the procedure. They are|illustrated in
Figures A.2 and*A.3
A.4.2 Card or Draft status data concepts
Step 1: Submitter identifies data concepts appropriate for these status levels in the course of normal

activities. Submitter prepares a registration proposal documenting as many meta attributes as possible
described in the standard. Submitter validates the ASN.1 module definitions through the use of an ASN.1
syntax checker. Submitter initiates this status for data concepts they submit to the Registry.

Step 2a: Submitter reviews data concepts to determine whether the data concept should be progressed
from a Draft registration status. If the data concept is not to be progressed, it is held in the Registry in its
current status level.

Step 3a: Steward also reviews data concepts at least quarterly to determine, in co-ordination with an
appropriate Submitter whether a data concept should be progressed from a Draft registration status. If the
data concept is not to be progressed, it is held in the Registry in its current status level.
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concept is heldl in its last approved registration status. “Hold” is not an additional registration status level.
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Figure A.2 — ITSATICS data registration process flow, Part 1
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lupdate Quality Change
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Review,, |
Y Refine i Re¢corded
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NOTE Where the above diagram identifies’a data concept going to a “hold” condition, this means|that that data

concgpt is held in its last approved registration)status. “Hold” is not an additional registration status level.

Figure A:3— ITS/TICS data registration process flow, Part 2

A.4.3 Recorded data concepts

Step|2b: Submittet determines that a data concept should be progressed to Recorded registfation status.
The [Submitter confirms that mandatory meta attributes are complete, updating the meta gttributes as
necegsary (Step,2c). The Submitter then requests Recorded status for the data concept.

Step|3b:, \Steward determines that a data concept should be progressed to Recorded registratign status. For
such ng the meta
attrib

NOTE 1 Placement of any data concept from any national, regional, or ISO/TC 204 functional working group into the
ITS/TICS Data Registry at Card or Draft Registration Status levels is entirely dependent upon the appropriate
Submitter/Steward authority deciding to do so. Further, progression to any higher registration status level is also entirely
dependent upon the interest of a Submitter or Steward to progress any such data concept. This means that it is up to the
Submitter and/or Steward to propose promotion of data concepts when and if they choose to do so. No time line is
specified in this International Standard by which any registration status progression must happen.

NOTE 2  Any data concepts registered in the ITS/TICS Data Registry are presumed to be retained for informational
purposes regardless as to whether they are ever proposed for progression so that the ITS/TICS community can be aware
of data concepts for possible reuse. Warning: data concepts at the Card or Draft registration status levels can be removed
without notice by the original submitter.
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Step 4: Upon request for Recorded registration status from either a Submitter or a Steward, the ITS/TICS
Data Registry system checks that the mandatory meta attributes of the data concepts are present and
changes the registration status to Recorded for data concepts with entries containing all mandatory meta
attributes. If any mandatory meta attribute is missing an entry, the ITS/TICS Data Registry notifies the
requester of the missing meta attribute(s).

A.4.4 Qualified data concepts

Step 5: The Steward, for those data concepts appropriate for progression to the Qualified registration
status level, reviews the meta attributes for conformance to quality requirements of this International Standard
and any other requirements as may be agreed to by the CCC as published as an ITS/TICS technical data
managemenf policy. If the mefa attributes do not meet these quality requirements, the Steward assisis the
Submitter in[achieving the quality requirements (Step 5a) by referring the Submitter to appropriate~policies,
procedures, gind guidelines.

Step 6: he Steward checks pertinent external data registries or other external Data\ Dictionarips to
determine if p data concept has already identified in another domain, outside of ITS, that.fulfils the nedds of
the ITS/TIC$ community and is satisfactory to the original Submitter. The extent of this check of exfernal
sources of data concepts depends upon the Steward’s knowledge of potential appréptiate external soyrces.
The Steward may consult with the Registrar, who will maintain and publish, at”least quarterly, external
registries or Data Dictionaries that have been found useful to the ITS/TICS community.

An overview [of the external review process for Stewards is illustrated in Figuré.A.4

Step 7: I an external data concept is so identified (see Figure A.4); that external data concept is put
forward and feused in lieu of the specific data concept proposed by the Submitter. The Steward will conplete
the following| minimal meta attributes for the external data concepts reused in the ITS/TICS Data Registry:
Descriptive Name, Definition, Registrar Organization Name and*Registrar Phone Number (entries are mgdde to
record the ekternal registrar or other data authority information), Synonymous Descriptive Name (the| data
concept’'s ngdme in its native form as submitted by the Submitter), and Source (Enter the word “Extefnal”).
External datad concepts may be progressed up the registration status levels with only these minimal |meta
attributes completed. Once the data concept has had~all appropriate meta attributes completed to quality
requirementq, the Steward updates the data registration status level for that data concept to the Provisipnally
Qualified stafus.

Step 8: Tlhe Registrar reviews all Provisienally Qualified registration status data concepts at least qudrterly
to re-verify ¢ompleteness of mandatory“meta attributes and to confirm quality requirements of the [meta
attributes for[the data concept(s), inclading uniqueness of its identifier, quality of its descriptive name, a$ well
as uniqueness of its ASN.1 name.

If quality reqliirements are met;.the registrar shall progress the data concept to the Qualified status.

If quality reqlirements are_noet met, the registrar supports the Steward and the Submitter in taking any agtions
necessary td bring the-meta attributes of the data concept to quality standards, if possible. If not, the| data
concept is retained ‘on/ hold at the Recorded registration status level. Once such quality standard$ are
achieved for|approptiate meta attributes, the Registrar submits a listing of such data concepts proposgd for
Qualified reglistration status, together with all supporting meta attributes, to the CCC periodically for the[CCC
face-to-face meetings (or to the CCC electronic interim meetings, as directed) for approval as Qualified data
concepts. If data concepts are not approved by the CCC to the Qualified registration status level, they are
reverted to the Recorded registration status.
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When data elements from foreign registries are reused in the ITS/TICS Registry, they may go i
bgressed to Recorded registration status in their native form (provided minimum meta attributes for
pts are completed).

Figure A.4 — External Data Dictionary/Data Registry relationships

b Preferred data concepts

9:
pf possibly progressing a data concept to the registration status level of Preferred. For any d
entified, the Steward updates the registration status level to Provisionally Preferred and
trar with a short statement as to.why such data concepts should be progressed to t
ration status level.

10: The Registrar reviews.all 'data concepts in the Provisionally Preferred registration s
sed for the Preferred registration status, together with their meta attributes and the Steward
b CCC periodically atthe CCC face-to-face meetings (or to the CCC electronic interim
ed) for approval-as~”Preferred data. A key focus of review by the Registrar and the
fication and resolution of overlapping or redundant data concepts among the Stewards. T
changes the<registration status level of approved data concepts to Preferred. If data con
ved by the CCC to the Preferred registration status level, they revert to the Qualified regist
lity requirements are met, the registrar shall progress the data concept to the Preferred statt

resolution as to Preferred registration status level may result in confirmation of the candid

Pref

h as Draft and
external data

Stewards will review Qualified registration status level data concepts at least quarferly with the

ata concepts
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atus at least
ata concepts
's statement,
meetings, as
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epts are not
ration status.
S

hte as a new

e candidate

rred _data r‘nnr‘npf, a new version of a prm/imlcly Preferred data r‘nnr‘npf, or rnhngnifinn of {

as already established in the Preferred status. In this case, or if the registered data concept has been
previously established as a Preferred data concept in the Registry, the Steward and Submitter, as well as
associated systems developers, will reuse such data concepts in their application development efforts. This
resolution may also re-assign responsibility for the registered data concept to another Steward.

Once a registered data concept is established in the Preferred status and if recognition of the Preferred data
concept is desirable in external registries, the Registrar will forward such Preferred data concepts to
appropriate external registrars.
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A.5 Change management procedures

A.5.1 Sum

The configur

mary

ations of the contents of application Data Dictionaries or functional-area Data Dictionaries are the

responsibility of the managers or administrators of those dictionaries. They may be informally managed using
these change management procedures.

A.5.2 Change procedures for data concepts in the Registry

Procedures
except that t
than the orig

Steward for dlata concepts at registration status of Qualified or higher, may edit a data concept, The ITS

Data Regist
changes to
Registration
conflicts betv
the Registraf
any conflicts
Qualified ang
change in sq
administrativ
determine w|
version chan

A.5.3 Retin

In the event
followed as fi

A data concs
be supersed
might have f
linked to the
date of supe
in the Regist

The status o
in the Qualif
registration s

Retired datad

for—propeosing—changes—to—a—data—concepiin—the—Registry—are-the-same—as—for-new—propesals,
he Steward will involve the original Submitter of the data concept in the event a Submitter |other
nal Submitter is proposing changes. Only the original Submitter of a data concept, or responsible
TICS
f any
in a
5 any
ed to
diate
Dts at
ntive
ge to
s will
ant a

y will automatically notify Stewards recorded in the Relevant Groups meta jattribute o
Jata concepts in a Registration Status of Recorded by email. Changes to data concepts
Status of Qualified or higher may not be made without CCC approval. The Steward mediate
een Submitters associated with a proposed change. Similarly, when the proposal is forwarg
, other relevant Stewards will be involved in review of the proposal and:the Registrar will me
between the Stewards. The registrar reports data concept change proposals for data conce
above to the CCC with appropriate change of version or a new,data concept due to substa
mantics or representational form of the data concept. Mere refifement of semantics, chan
b meta attributes, or change of registration status do not result'in version changes. Stewarg
hether or not the semantics of a data concept have changed significantly enough to warr
ge. Additions to code set values should result in version‘Changes.

ement procedures for data concepts in the Registry
a data concept in the Registry is proposed-for retirement, generally the same procedures are
br data concept registration change propasals.

pt in the Registry might be proposed:for retirement for a number of reasons, for example it
bd by a new data concept, it might-be replaced by entirely new data concept in the Registry
een inappropriately placed in the'Registry. Retired data concepts (except those in Card) will be
superseding data concept/if any, by the Submitter or Steward in such a way that the eff¢ctive
seding data is recorded (with'Last Change Date) and a mapping of the old and new data copcept
y is preserved.

might
, or it

a data concept proposed for retirement is changed to Retired by the registrar for data congepts
ed registration‘status or higher after presentation to the CCC. The Submitter may change the
tatus of data_concepts at the Recorded levels to Retired at any time, without review by the CCC.

concepts”are retained in the Registry, or the Registry archival storage, to provide historic

contextual understanding of such data concepts. When data concepts are moved to Registry archival stdrage,

their data co

ncept'identifier and descriptive name will be retained in the Registry itself.

A.5.4 Change management procedures

A541 Ap

The change
configuration

A.5.4.2

plicability

management procedures of this section are applicable to the Registry and, optionally, for certain
items in the functional-area Data Dictionaries.

Identifying configuration items

The purpose of configuration item identification is to explicitly specify what data concepts are subject to
change management.
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ITS/TICS Data Dictionary configuration items are of two types: ITS/TICS data concepts, and meta attribute
data concepts of the IT/TICS Data Registry, and (optionally) functional-area Data Dictionaries. Both types of
configuration items are managed in accordance with these procedures.

A.5.4.3 ITS/TICS data concepts

Formal change management of ITS/TICS data concepts is accomplished only for managing changes to
ITS/TICS data concepts at the Recorded, Qualified or Preferred registration quality levels. Changes to data
concepts in the administrative registration status levels of the Retired status are not permitted. Data concepts
at the Card registration quality level are not formally change managed in terms of CCC involvement or
approval actions. Card entries are managed in their respective Data Dictionaries using ITS/TICS meta
attribpites:

ITS/MICS data concept configuration items are the data concepts documented in the~Regisfry: i.e., data
elements, data element concepts, object classes, properties, value domains, messades, ¢lata frames,
interface dialogues, and associations. Configuration identification numbers for these"configuration items are
their data concept identifier plus data concept version number.

ITS/MICS data concepts in the functional-area Data Dictionaries or application Data Dictiongries are not
formally change managed under the CCC, although they may be managed by the functiongl-area Data
Dictignary authority using these procedures.

A.5.4.4 Meta attribute data concepts

Meta| data configuration items are the meta attributes used to document ITS/TICS data corjcepts in the
Registry and in functional-area Data Dictionaries. All meta attributes are change managed for the|Registry and
functlonal-area Data Dictionaries. Configuration identification numbers for meta attribute configlration items
are their data concept identifiers and version numbers:

Formial change management of meta attribute configuration items in the functional-area Data Dicfionaries may
be nécessary to ensure compatibility of, and“thus interoperability among, functional-area Datq Dictionaries
and the Registry.

The Registry should include among its meta attribute configuration items all meta attributes, including any
extensions therein that are approved by the CCC for inclusion in the Registry.

A.5.% Controlling configuration items

A.5.9.1 Baselines

Change control (.of{the ITS/TICS Registry and (optionally) ITS/TICS functional-area Data Djctionaries is
achigved by controlling changes to configuration items and sets of configuration items egdtablished as
baselines. Sueh’ control is exercised by the CCC. Proposals for configuration item changes must pe submitted
to the Registrar in time sufficient to prepare a baseline.

A.5.5.2  Configuration item baseline

Baselines are maintained for meta attribute data concepts only. Other ITS/TICS DR data concepts are not
baselined.

A “Current Baseline” and a “Development Baseline” are established and maintained for meta attributes of the
ITS/TICS Registry and (optionally) ITS/TICS functional-area Data Dictionaries. The Registry and (optionally)
ITS/TICS functional-area Data Dictionaries should operate on the Current Baseline and synchronously
implement the Development Baseline as a new Current Baseline when the Development Baseline approved
by the CCC as the new Current Baseline.

The CCC controls the release of each Development Baseline as the new Current Baseline for both ITS/TICS
Registry meta attributes and (optionally) ITS/TICS functional-area Data Dictionary meta attributes.
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A.5.5.3 Configuration item change control

Changes or additions to meta attribute configuration items are requested in accordance with the following
procedures:

a) Stewards and the Registrar collect, evaluate, and document requests for meta attribute configuration item
changes or additions, including changes to the standard values of the meta attributes under controlled
word list control such as Keyword, Data Concept Type, and Relationship Type.

b) Stewards forward such documented requests to the Registrar along with a recommendation as to the
merits of each proposal.

c) The Registrar presents such proposals to the CCC, along with a recommendation on the dispasition of
each prgposal.

d) The CCC decides the disposition of each proposal.

e) The Redistrar notifies the functional-area Stewards of the disposition of each proposal,

A.5.6 Reparting configuration status

The Registrar records and reports to the CCC the current status of meta attribute configuration item basglines
and ITS/TIC$ data concept change requests at least semi-annually in their face-to-face meetings, or in| their
interim electionic meetings if so directed.

A.5.7 Auditing configuration items

The Registrar is responsible for audits of meta attributei™Current Baseline. In implementation of this

responsibility, the Registrar will periodically accomplish the following at least annually:

a) Evaluatg the Registry’s meta attributes against.the*meta attribute Current Baseline configuration itenjs.

b) Optionally, evaluate each functional-area_Data Dictionary meta attribute against the meta attfibute
Current Baseline configuration items.

The Registrar should provide a repert-to the CCC of the results of all such evaluations, togethen with

recommenddd corrective actions, if appropriate.

A.6 ITS/TICS data harmonization and reuse procedures

A.6.1 Introduction

These procedures ‘detail how the CCC and the Stewards execute their responsibilities as identified ip A.2

regarding identification, reconciliation, and documentation of data concept overlaps and duplications afross

Stewards’ cognizant areas (and reuse of data concepts among Stewards’ cognizant areas). See Figure A.5.

Eventually the ITS/TICS Registry will contain the following data concepts: Interface dialogues, data elements,
messages, and data frames, as well as data element concepts, object classes, properties, value domains, and
associations. Each data concept will be described by meta attributes.

Initially, the ITS/TICS Registry is expected to contain only data elements; however, its contents may be
expanded to include other data concepts, as noted above.

The Stewards and Data Registry Manager shall bring to the attention of the ITS/TICS CCC instances where it
appears that duplications of data concepts have been proposed.
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Figure A.5 — Harmonization procedure flow
A.6.2 Identification and Resolution of ITS/TICS Data Issues

Procegdures for identification and resolution of ITS/TICS data concept issues will begin with a Steward’s data
elements. As the ITS/TICS Registry is populated with other data concepts, harmonization of these data
concepts can be addressed.

Identification of potential data concept issues may be accomplished by Stewards, the Registrar, or as
specifically focused by CCC directives, as follows:

Step 0: The CCC may further direct the Registrar to focus analysis efforts within particular domain areas
(e.g., location reference or incident management) or data concept (e.g., value domains).

Step 0a: Stewards may review the Registry contents for potential data concept issues.

Step Ob: Stewards report any potential data concept issues to the Registrar, specifying the data concept
identifiers of the data concepts of concern.
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Step 1: The Registrar will use the capabilities of the Registry to identify potential overlapping or redundant
data concepts. Identification of potential data concept issues will result from analysis by the Registrar of data
element names, definitions, common property/object/representation terms, and common or similar value
domains.

Step 2: The Registrar will prepare a summary listing of potential data concept issues together with all
documenting meta attributes for each data concept on the summary listing. See Table A.1 for an example
listing. The listing will contain any new potential data element issues identified since the last check pointed
version as well as any open data element issues from past months--including the latest harmonization status
for previously identified data element issues. This summary listing will include the following meta attributes:
Data Concept ldentifier, Steward’s ldentifier (if any), Descriptive Name, Definition, Value domain term,
Remarks (wherein—harmonization—status—rems are—maintained,—and—View—{wherein—the—Steward(s)
associated With the data element issue is (are) identified). The listing will identify the lead Stewarf (by
underlining dne of the Stewards in the “View” meta attribute) that is expected to lead the resolutioneffofts as
well as any Pteward(s) associated with the potential data element issue. Note that there may be.occasions
wherein ther¢ is no “lead Steward” identified, if it proves useful to have a third party take the lead on the issue.
Note, also, that the lead Steward may be changed with the consent of all other Stewards inyolved in thg data
issue at hand by natification to the Registrar of the agreed upon new lead Steward.

Step 3: he Registrar will post the listing to the ITS/TICS Data Registry web site(

Step 4: he ITS/TICS Data Registry Secretary will announce availability ,of ‘the issues listing via email to
the Stewardq and other CCC members.

Step 5: pon receipt of this periodic listing, each lead Steward will analyse the potential data elgment
issues in their listing, consulting with any other Steward(s) associated with the data element at issue (as
appropriate),|and determine an appropriate resolution of the data-element issue. The first step in this prgcess
is for each of the Stewards involved in a set of data concepts at'issue to understand the semantics of thg data
concepts at issue. If the semantics are not equivalent then the*data concepts should remain separate. If they
are equivalent or significantly equivalent, then the Stewards’should agree to use one of them, modify gne of
them for joinf use, or mutually agree to a new data concept to supersede those data concepts at issue.|After
achieving semantic resolutions, the Stewards then _should address the Value Domain (if appropriate) ¢f the
data concepts at issue. The intent of this examination is to agree on a mutual solution to these dimensigns of
the data congepts at issue.

Resolution may be that one data concept:is selected and other data concepts reference the selected| data
concept as quperseding, the data coneepts at issue are merged into a new data element and the othel data
concepts at jssue reference the new ‘data concept as superseding, or the data concepts at issue ar¢g kept
separate ang independent.

Each lead Steward may report to the Registrar the status of data element resolutions as soon ag that
resolution is determined, ifchiding any interim resolution status (such as how the resolution will be deterrined
or inability td achieve resolution). This report will be accomplished by electronically returning only the eptries
that have been changed in the summary listing to the Registrar with a resolution status note inserted in the
Remarks column foreeach data concept. The resolution status note will refer to the Data Concept Identifier of
each data cqneept ‘at issue and state the harmonization status associated with that data concept. It will also
state the effdctive date of the harmaonization sta hese notes will be placed in the beqinning of the remarks
section of the listing for each data element at issue. Each lead DD Steward will make such a report to the
Registrar incrementally as issues are resolved or by the end of the third month of each quarter as a minimum.

Step 5a: Each Steward associated with the data issue resolution at hand is responsible for obtaining
appropriate approval of their standards committee(s) (in accordance with their own internal procedures) for
data element issue resolutions that require any changes or additions to their Steward’s data elements. Interim
resolution statuses are anticipated while the Stewards work with their own particular standards committees, if
any.

Step 6: Two weeks before any CCC meeting, the Registrar will distribute a summary listing of all data
concepts at potential issue together with the current resolution status for each data concept and a complete
statement of all meta attributes for each data concept at issue. This listing will be electronically distributed to
all Stewards.
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Step 7: Stewards may report any issues they have with this listing to the ITS/TICS Registrar by one week
before the CCC meeting in order that a complete packet can be prepared for the CCC meeting reflecting the
most current status of harmonization issues. The Registrar will forward the master listing and any remarks
received from the Stewards to the ITS/TICS CCC Secretary by one week before the CCC meeting.

Step 8: The ITS/TICS CCC Secretary will distribute the harmonization listing to the CCC members.

Step 9: The CCC will review the harmonization results and issue directions to the Registrar. For those
data concepts at issue for which harmonization has been achieved between the relevant Stewards, the CCC
will review and approve the Stewards’ harmonization status, or require such additional harmonization actions
as may be approprlate The CCC WI|| reV|ew those data concepts ati issue that the reIevant Stewards have not
been

issug, together W|th |ts current harmonlzatlon status, on the harmonlzatlon Ilst|ng until su¢h _time as final
resolytion is accomplished, appropriate standards committees have approved of the resolution, and the CCC
has approved the final harmonization status. These data concepts will be included, in/the next listing of
harmpnization issued at Step 2.
Step|10: Data elements having such final harmonization approval will be remoyved from the harmonization
listing and retained in an archive file as a permanent record of the issue resolution. The Registrar will ensure
that all harmonization statuses for all data concepts at issue are posted to-the appropriate data concepts in
the ITS/TICS Registry.
Table A.1 — Example harmonization summarization listing
D3ta DD Value
contept - Descriptive name Definition domain Remarks View
. s Identifier
identifier term
15 CPT_DayofWeek_ A day of the week code Char format; ADUS Transit
cd to be the same. Dave
to provide transform
to/from 479
479 15 ATIS_DayOfWeek_ | Describes the Day of code Bit map format; NTCIP Traveler
code the Week, including a to be the same. Dave Information
Holiday option to provide transform
to/from 15
49 CPT_PTVehiclelD_ [A unique number number | TCIP to consider Transit
nbr assigned by the transit collapsing with 350;
agency to each of their code as RCT?
vehicles
350 IM_ResponseUnit Identification number number | TCIP to consider Transit
ID_nbr of a vehicle (transit or collapsing with 49;
non-transit) code as RCT?
504 208 VEHICLE_Identity |ldentity of vehicle number | ATIS to include “VIN” in | | Traveler
number definition; code as RCT | [ Information
3274 3274 ORGANIZATION. A unique identifiers of  |identifier Traffic
RESOQURCE an organization’s Manage-
Vehicle_identifier vehicle associated with ment
a roadway event.
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A.6.3 Reuse of ITS/TICS Data Concepts

Reuse of ITS/TICS Data Concepts, will be occasioned by one of three situations:

1) Reuse will result from the agreement among a number of Stewards that a particular data element (or
other data concept) is the superseding data element (or concept) for their purposes [and appropriate
standards committee actions are engaged by the appropriate Steward(s) to accomplish this result].

2) A standards committee is looking for an existing data concept to reuse in their own environment.

3) An application system developer, or other third party (state, city, etc.), may identify potential data issues.

In the first dase, agreement among the affected Stewards requires that whomever may be involved in a
particular hafmonization accomplish the necessary procedural matters to effect the resolution as to, redse of
the data element or other data concept within their associated standards committee environments.

In the second case, Stewards should review the Registry for possible data concepts to reuse’in their domain.
Stewards may access the ITS/TICS Data Registry to search for potential reusable data’concepts, requesting
the assistange, if appropriate, of the Registrar.

In the third case, a developer or other third party should review the contents. of the Registry to identify
potential data for reuse, requesting the assistance of the Registrar, if desired:
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Annex B
(normative)

Contents of the ITS/TICS Data Registry and ITS/TICS Data Dictionaries:

B.1

Meta attribute definitions

Introduction

The definitions for the meta attributes of the ITS/TICS Data Registry and ITS/TICS Data Dictionallies are given

in this annex. Meta attributes in the identification category shall serve to identify data concepts’fr
of perspectives, e.g., a unique data concept identifier, a unique ASN.1 name, a unique descrip
URL.| Meta attributes in the definitional category shall provide definitional information. about a g

Rela
shall
prese

See
requi

The

herei
of su
word

The proposal and adoption of meta attribute definitions shall be a managed process. The Stewa

Regis
dupli

NOTH
the rg
altern
synta

attribytes may become optional.

B.2

B.2.]

Defin
ITS/T
ASN

jonal meta attributes shall define relationships among data concepts. Representational m
document the representation aspects of data concepts. Administrative meta ‘attributes sha
nt administrative information relating to data concepts.

Annex C (Contents of the ITS/TICS Data Registry and ITS/TICS, Data Dictionaries: M
rements for data concepts) for requirements relating meta attributes'to data concepts.

names for the meta attributes defined in this annex are speeific to the meta attribute defini
h and are to be so defined solely within the context of Annex B and the related Annex C. The
ch terms (e.g. Remarks) throughout the rest of the Standard is the common, less specific

try Registrar shall bring to the attention-'of the ITS/TICS CCC instances where it
cations of data concepts have been propaesed.

These basic meta attributes may be\répresented in one or more (meta) data models to reflect m

ptive (meta) data models may result in alternative syntax. Consequently, additional meta attributes td
es (e.g. CORBA IDL, EDIFACT;.XML Schema) may be added in future revisions and some exist

Identificationmeta attributes

Data concept identifier

ition: An~unambiguous unique identifier allocated, by the Registrar, to every data cong
ICS. Data Registry, the Data Concept Identifier (DCI) shall be a INTEGER UNIQUE in acc

bm a number
tive name, a
ata concept.
bta attributes
Il be used to

eta attribute

fions defined
general use
usage of the

rds and Data
bppears that

bre completely

lationships among the data. While selected meta attributes are based upon ASN.1 syntax for data fepresentation,

support other
ng mandatory

ept. For the
pordance with
shall not be

1Cspecification depending on the Registrar. Alpha/alphanumeric/ASCII character strings

acce

aple.

Description: The value of this meta-attribute is automatically assigned for data concepts entered into the
ITS/TICS Data Registry.

B.2.2 Data concept version

Definition: An integer reference to a revision or refinement of a data concept that does not change its semantic
content, or, if appropriate, its representational form.

Description: Versions are established to record minor, non-semantic/representational changes to a data
concept. Changes in the administrative meta attributes do not result in a version change. The value of this
meta-attribute is automatically assigned for data concepts entered into the ITS/TICS Data Registry.
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B.2.3 Descriptive name

Definition: A descriptive word or group of words that labels a data concept. Descriptive names shall be
constructed in accordance with requirements of Clause 9.

Description: Descriptive names represent the meaning of the data concept and facilitate semantic
understanding.

B.2.4 Synonymous descriptive names

Definition: Names assigned to a data concept that differ from its descriptive name, but represents the same

data concept.

Description:
semantically
if they are eq
only be sem
elements re
elements. Sy

NOTE Sy
when the cont
same data elg

Data Dictionar
as the primaryf

B.2.5 Sym
Definition: Th

B.2.6 ASN

he type of data concept specifies what “same” means. At a minimum, the data concepts mu
equivalent. For instance, two data element concepts may have differently worded-definitions
uivalent semantically, their names are synonymous. Data elements, on the otherthand, mu
antically equivalent but they also must have identical value domains. For |instance, two
bresenting a date as “Gregorian date” and “Julian date” are two different, but related,

honymous descriptive names should be introduced only where necessary. They may be of use, for ins

nonymous descriptive names do not need to conform to the naming copventions in Clause 9.

st be
; but,
5t not
data
data

ance,

ents of several functional-area Data Dictionaries are synthesized into the ITS/TICS Data Registry,

y, but with different descriptive names. It may be useful to choose ‘one of these names (or a “neutral”
descriptive name, and to show one or more of the other names as'synonymous descriptive name(s).

bolic names

e names for a data concept as used in application programs.

1 name

Definition: The ASN.1 Name shall be the name;of a data concept expressed as a valid “typereferenc

defined in 11
Description:

NOTE In
names to ASN

B.2.7 ASN

Definition: A

Fhe name of a data concept.expressed in ASN.1 syntax.

ormation on ASN.1 paming conventions and conversion from ITS/TICS Data Dictionary data el
.1 names can be found-in Annex D.

1 object identifier

unique<ASN.1 object identifier in accordance with ISO/IEC 8824-1.

Description:

a
ment (from the perspective of its semantics and value domains) oécurs in more than one function{-area

d the

ame)

e’ as

.2 of ISO/IEC 8824-1:1999. The ASN.1 name should be unique within the ITS/TICS community.

bment

A\r-OID that shall be assigned once to each specified data concept.

B.2.8 Uniform resource locator

Definition: A Uniform Resource Locator (URL) is a representation of the location and access method for a
resource available via the Internet.

Description: If data concept, which is subjected by URL, is not included in ITS/TICS Data Registry and/or Data
Dictionary, the URL indicates location and access method of the data concept.
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B.3 Definitional meta attributes

B.3.1 Definition

Definition: A statement in natural-language text that expresses the essential meaning of a data
assists humans in differentiating the data concept from all other data concepts.

B.3.2 Descriptive name context

concept and

Definition: A designation of the ITS/TICS functional area within which the descriptive name is relevant.

iption: Legal values for this meta attribute are the names of the functional areas (subsys
ICS architecture. Multiple descriptive name contexts are allowed.

Symbolic name usage

Source
infition: The source document or other reference that was used to-develop the pertinent data ¢

iption: The source is a reference to the original document (e.g., white paper, architecture
efines the requirement for the data concept. For value*domains the source shall be the
ibes the concept (e.g. for most measurements the saurce is ISO 1000).

B.3.% Architecture reference

Definjtion: The name of one or more ITS/TICS Architecture “architecture flow’(s) with c
archifecture source (subsystem or terminator) and architecture destination (subsystem or ter
which this data concept can be meaningfully‘categorized wholly or in part.

Desd
archi
Archi

ription: For classification of data* concepts, the legal values for Architecture Reference
ecture flow names with scorresponding source and destination given in a framewa
tecture, for example a publishied version of the ITS/TICS Reference Architecture.

In us
namg
fram
Sub

archi

b for example, in a_ Data Registry data concept entry screen, the triple of architecture flow r
and destination dame should be selected from a valid value list derived from the specified
work ITS architecture. The list should be optionally sorted (as selected by the Data
itter): sourcey, destination, architecture flow name; or destination, source, architecture fl
ecture flowshame, source, destination; or architecture flow name, destination, source.

Othe
class|

schemes may be used in addition to this classification scheme (for instance, there migh
fication scheme based on treating the data concepts as objects in a communications conte

inition: The name(s) of the application(s) within which the data element symbolic name is used.

ems) for the

bncept.

or standard)
standard that

brresponding
minator) into

shall be the
rk ITS/TICS

ame, source
ersion of the
Steward or
bw name; or

t be another
xt). For each

Archi
the data concept to be complete.

¢y Raf. $lo ball A | Y ey Nl ol A | Y 4+ \L H £ l
CUOTC MNTICTTTITOT OTCTT STTaim T dlT AT iarT INal e armfu airr AAMCImtCUtul T VeTSTUTT TUT Ul

B.3.6 Architecture name

Definition: The designator (e.g., the title or number) of an ITS/TICS or other Architecture that
Architecture reference(s).

B.3.7 Architecture version

ssification of

contains the

Definition: The version number of an ITS/TICS or other Architecture that contains the Architecture reference(s).
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B.3.8 Data concept type

Definition: A categorization of the kind of data concept.
Description: Legal values for data concept type are:

a) Object class

b) Property

¢) Value domain

d) Data elgment concept
e) Data elgment
f) Data frajne

g) Messag

D

h) Interface dialogue

i)  Associafion

B.3.9 Remarks

Definition: Comments or other information pertinent to the data ¢ancept.

Description: TThis meta attribute is unconstrained as to its textual content.

B.3.10 Context

Definition: Particular circumstances surrounding.the data concept.

B.3.11 Standard

Definition: The alphanumeric designation of the standard, or other reference, that defines and describgs the
data concepfl. Acronyms or identifiers may be used.

Description: [The standard)will nominally be the functional Data Dictionary standard that defines the| data
concept

B.3.12 Metadata source

Definition: Indicates-where the metadata resides-that is used to describe and interpret the data concents. the
. 134 e}
values of which comprise the Data Concept Instance data in the message.

The default source shall be “direct,” which assumes the receiving system knows what all the data being sent
means, based on the data elements all being specified in an ITS/TICS Data Dictionary and/or the ITS/TICS
Data Registry.

“Indirect” means instances of the message contain data corresponding to at least some data elements not
“directly” known to the receiving system, but which are specified in other (external to ISO/TC 204) systems in
an compatible format. In this case, in the message specification the source of the metadata shall be specified
for any data element not found in the ITS/TICS Data Dictionary and/or the ITS/TICS Data Registry. This shall
be specified as a reference to some foreign source (for example, a Data Dictionary or registry that is not within
the ITS/TICS community).

40 © 1SO 2002 — All rights reserved


https://standardsiso.com/api/?name=eabff71af98e033369d8b10107bd5c88

ISO 14817:2002(E)

“‘Embedded” means that the message instances include, as part of their message, the metadata for any data
elements which are not found in an ITS/TICS functional-area Data Dictionary and/or the ITS/TICS Data
Registry, or which are not indirectly referenced in some foreign source. In this case, the metadata shall be
specified in the message specification, if known at the time the specification is produced. In cases where the
metadata is not known in advance (i.e., ad hoc messages, where the data and its metadata cannot be
determined until the message instance is created), a placeholder (“embedded”) shall be specified for such
data. The message instance must then contain an embedded specification of its data elements. How this is
accomplished varies by message implementation environment, for example, a self-describing data system.

Description: The value of this meta attribute shall be specified as “direct/indirect/embedded,” with reference
data or embedded metadata being specified, as appropriate.

EXAM

B.3.]

Defin

scheme and/or the priority of the message may be specified.

NOTE

may Ilbe others specific to particular messages or message groups. Knowledgelof such schemes should

accoy
NOTE

mess
would

Desc

scheine and/or the priority of the message. Default is-no priority.

EXANM

—  Priority, urgent versus as time permits
—  Priority, urgent/normal/low

—  Priority, 1-10 (10 highest priority)

—

B.3.]

Defin

indicates the-message mode for periodic messages.

Desd

PLE Direct

3 Priority

ition: Indicates whether or not a message should receive priority treatment. If applicable

1 There may be one global ITS/TICS priority scheme applicable to all ITS/TICS “broadcast” me
nt during message specification.

2  Wireless messages might be good candidates for a “réund robin” priority scheme wher
hges are transmitted every time, and less important messages.as time permits. The priority schen
be two-valued: urgent versus as time permits.

Fiption: Specify priority/no priority. If “priority,” this meta attribute may also be used to speci

PLE

No priority

4 Frequency/message mode

ition: Indicates the expected timing or rate of occurrence of an instance of this message.

Fiption: Indicates whether a message instance is “periodic/event driven/user driven.” If perig

, the priority

5sages. There
be taken into

eby important
e in this case

fy the priority

Additionally,

dic guidance

ha“firavidad hy tha macoana davalanare ac 0 tha franiinnay Ar ranan ~Af fraiinnaine A

le selections

may

DT PToOVIGCO Oy T icooag O C v CTopCro oo totr T COuC Ty O ot o o quCiCIio o IvioTtP

is allowed, for example “periodic and event driven.”

EXAMPLE

— Periodic, 20 seconds

— Event driven

— User driven
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B.3.15 Delivery verification

Definition: Indicates whether instances of this message shall/may require that delivery to the intended
recipient be confirmed. May include retry criteria.

Description: If used, specify, “shall” or “may.” The message developers should provide guidance to the

implementer
EXAMPLE

Shall, crit

as to how this meta attribute is to be used.

ical for financial transactions, retry for four hours.

Shall, att

B.3.16 Data quality

Definition: In
Description:
items may b
quantitative.
question are
EXAMPLE (fo
Performa
Accuracy
Data gen
Reliability

services
approprig

B.4 Relational meta attributes

B.4.1 Modeling-related meta-attributes

The first thre
stereotype a
i.e. they are
relationship
representatid

empt delivery while “Traffic_incident” is true.

licates that data should have a data quality description.

p required to describe data quality, with some items being qualitative\(e‘g., free text) and @
of the required quality for the intended purpose.

measured data such as sensor outputs)

nce in the time domain: measurement timing or cycle.

- number of significant digits, rate of error, or range of measurement.

eration method: method of measurement, includingiinstrument name.

: Levels 1/2/3, where Level 1 indicates that-data loss is not allowed at all, and that the data are ug
hat have a heavy responsibility such aslifesaving; Level 2 indicates that lost data should be comper
tely, although some data loss is allowed; Level 3 indicates that some data loss is allowed.

e relational meta attributes (Precursor, Successor, Synonym) are introduced to identify c
Esociation-refationships (extensions in the vocabulary of the UML) that operate at the meta

used _te define associations between data concepts, not between their instantiations
may, be*described by the other meta attributes defined here. Refer to Figure B.1 for
n,of\among selected data concepts.

This meta attribute shall be used to specify the details of data quality for'a.data element. Mdiltiple

thers

These items should be clearly defined so that data users can determine whether the data in

ed by
sated

ertain
evel,
Any
UML
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B.4.]
Defin

Desd
conc

B.4.]
Defin

Desdl
conc

B.4.4

Defin

Desc

® Precursor

8 Successor

I Synonym

ition: Assémantically similar data concept

Figure B.1 — Meta attribute relationships

ition: A historical, semantically similar data congept, which this data concept has replaced on

Fiption: Multiples allowed. Applies to all data concepts. This shall be the Descriptive Nam
bpt that has been replaced.

Fiption: Multiples allowed. Applies to all data concepts. This shall be the Descriptive Nam
bpt that has replaged. the data concept to which this meta-attribute applies.

ription: Multiples Allowed. Applies to all data concepts. This shall be the Descriptive

DataConcept
Association
name Role Class
constraints 0..n I >
isAggregate | :
|
I
I
l 1..h
RoleAttributes
Role Key DataElemgent
nare Conceft
multiplicity 0.n N
isNavigable

is replacing.

b of the data

ition: A newer, semanticallyssimilar data concept, which has replaced or is replacing this data concept.

b of the data

Name of the

syno

B.4.5 Abstract

1ymous data concept.

Definition: An indication (true or false) of whether the object class has member objects. Abstract object

classes cannot be instantiated, but they may have non-abstract specializations.

Description. This meta attribute only applies to object classes. Must be defined once for each object class.
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B.4.6 Roles

Definition: Identifies the object classes in an association and the “face name” that each object class presents
to the other object classes(s) involved in the association.

Description: “

<object class[1] name>",“<role[1] name>", “<object class[2] name>",“<role[2] name>", ....

In the case of a generalization relationship, <role[1] name> = parent, <role[2] name> = child.

Applies only to the association data concept.

B.4.7 Multi
Definition: TH

Description:

object class and association.

B.4.8 Assd

Definition: Tlhe constraints meta attribute identifies any special constraints placed on an association. T

constraints ir
implicit
ordered
changes
addOnly
frozen -
XOr - €X&

Description:

B.4.9 Aggregate

Definition: In
false, the ass

Description:

plicity
e number of instances of the subject data concept that are associated with a given data‘con

A specification of the range of all allowable cardinalities a data concept may assume. Appl

ciation Constraints

clude the following terms as defined in UML, and may consist{of,other terms deemed appro
relationship is only conceptual

- set of objects at one end of association are in an explicit order

ble - links may be added, removed, and changed

- new links may be added from an object.én the opposite end of the association

ink may not be modified or deleted

ctly one set for each associated object class

A\pplies only to the association data concept.

licates whethér_the object class designates a “whole” in a “whole-part” association. If the va
ociation is_net'a whole-part.

A\ simplée true or false. Applies only to the association data concept

Cept

es to

hese
Driate.

ue is

NOTE Ag

gregation is a special kind of association in which one object class represents a larger thing (the “W

hole”)

which consists of smaller things (the “parts”).

B.4.10 Role Key

Definition: The mechanism by which the role player object class in an association is identified as a specific
instance of the subject object class.

Description: Shall be specified if the role is navigable. An ordered list of data elements defined the object class
of the association. Applies only to the association data concept.

NOTE A

44

role is the face that an object class presents to an object class at the other end of an association.
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B.4.11 Referenced messages
Definition: A set of messages which are employed in an interface dialogue.

Description: The messages shall be identified by using the ASN.1 object ID meta attribute for the related
messages. Applies only to the interface dialogue data concept. Multiples allowed.

NOTE When ASN.1 encoding rules are applied, there is a guarantee that values of a message will be unambiguously
transferred. When an interface dialogue needs to use a set of messages, unambiguity can be preserved by defining a
single message which is a “CHOICE” of the messages in the set.

B.4.12 Referenced data frames

Definition: A set of data frames which are involved in elaborating other data concepts such ag information
dialogue and messages. Multiples allowed.

Description: The data frames shall be identified by using their ASN.1 object ID meta.attribute.

B.4.13 Referenced data elements

Definition: A set of data elements which are involved in elaborating other data concepts such as ¢lata frame or
mesgage.

Descfiption: The data elements shall be identified by using their ASN.1 object ID meta attribyte. Multiples
allowgd.

B.4.14 Referenced object classes
Definjition: A set of object classes which are involved in elaborating other data concepts such as gssociations.

Description: The object classes shall be identified by using the ASN.1 object ID meta attribyte. Multiples
allowgd.

B.4.15 Referenced associations
Definition: A set of associations which are involved in elaborating an interface dialogue.

Description: The associations shall be identified by using their ASN.1 object ID meta attributes. Multiples
allowgd.

B.5 |Representational meta attributes

B.5.1 (Data type

Definition: The logical representation of the data concept as expressed as a valid data concept instance of an
ASN.1 data type.

Description: The form of this meta attribute for messages, data frames, data elements and value domains is
specified in the following sub-clauses.

B.5.1.1 Description for messages

The text of this meta-attribute shall consist of a complete and syntactically correct ASN.1 module definition.
The module identifier for this module is provided by the definer of the module, and is not the same as the
ASN.1 Object Identifier meta-attribute that identifies the registration entry. The module definition may contain
IMPORT statements, but these shall reference only modules defined in the Data Registry as either data
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elements or as data frames. It may contain multiple ASN.1 type definitions. The first type definition defines the
message and shall be exported. Any other type definitions shall not be exported, and shall be referenced
(directly or indirectly) by that first type definition. Within each type definition, only imported type references and
the ASN.1 constructors “SEQUENCE”, “SEQUENCE OF” and “CHOICE” shall be used.

The contents of a message shall be specified by elaborating which data elements (including data frames
composed of groups of data elements, and in some cases, other data concept types) are grouped or
packaged into which messages, under what conditions and, where applicable, in what order. The instantiation
of these data elements shall comprise the actual message for a message instance. The specifications shall be
expressed in ASN.1 syntax as per ISO/IEC 8824-1 and ISO/IEC 8824-2. The specifications shall use only the
data elements, data frames composed of data elements and in speC|f|caIIy predetermined cases other data
concept typgs—spesiied—ir—HSHHCSData—Dictionaries—Execeptions—are—made—for—data—elemen din
external Datp chtlonarles (handled indirectly, by reference) as weII as those cases where metadata is
embedded in| the instance of the message (handled by noting that there will be embedded metadata).

Message specifications should use only data elements (which are low-level data concepts considered afomic
in some confext for some purpose) and data frames. However, more complex data structureés can be spegified
in a message by building up groups of data elements using ASN.1 constructors. I€ommonly occlirring
sequences dr other groupings of data elements may be handled through the use of\the “data frame’l data
concept.

The packagipg or grouping of data concepts (data elements, data frames, and/or other data concept types)
into messages may involve specifying any or all of the following:

— The data concepts comprising the message, including their ordering or sequence, where applicable
— Repeatdbility of data concepts within a sequence, or of segments of sequences, comprising the mesgage

— Optionally, default values and conditionality (i.e. dependency) among data concepts comprising the
message.

Repeating sgquences of data concepts are allowed'as part of a message specification.

B.5.1.2 Description for data frames

The text of this meta-attribute shall consist of a complete and syntactically correct ASN.1 module definition.
The module [identifier for this module\is provided by the definer of the module, and is not the same gs the
ASN.1 Objegt Identifier meta-attribute ‘that identifies the registration entry. The module definition may cqntain
IMPORT statements, but these 'shall reference only modules defined in the Data Registry as either| data
elements or @s data frames. lt'shall contain a single ASN.1 type definition. This type definition defines thd data
frame and ghall be exported. Within that type definition, only imported type references and the ASN.1
constructors ['SEQUENGCEY; “SEQUENCE OF” and “CHOICE” shall be used.

B.5.1.3 Defscription for data elements

The text of this-meta-attribute shall consist of a complete and syntactically correct ASN.1 module definition.
The module identifier for this module is provided by the definer of the module, and is not the same as the
ASN.1 Object Identifier meta-attribute that identifies the registration entry. The module definition may contain
IMPORT statements, but these shall reference only modules defined in the Data Registry as value domains.
The module shall contain a single ASN.1 type definition. This type definition defines the data element and
shall be exported. Within that type definition, only the ASN.1 constructors “SEQUENCE”, “SEQUENCE OF”
and “CHOICE” shall be used, together with the “base ASN.1 types” defined below, possibly with a constraint
applied to them or to uses of the “SEQUENCE OF” construction.

Within this context, the term “base ASN.1 type” shall mean one of the following data types, which are a subset
of the ASN.1 types specified in ISO/IEC 8824-1. The data types are listed here with the formal definitions
given in ISO/IEC 8824-1.

NOTE The following notation conforms to the rules as specified in ISO/IEC 8824-1:1998, Clause 5.
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| TS-DD- Type :: =

| TS-DD-Bui l ti nType |
| TS- DD- Ref erencedType |
| TS- DD- Const r ai nedType

| TS-DD-BuiltinType :: =

Bool eanType -- see | SO'| EC 8824-1, d ause 17

I nt eger Type -- see | SO I EC 8824-1, dause 18
Enurer at edType -- see | SO'I EC 8824-1, O ause 19
Real Type -- see | SO | EC 8824-1, O ause 20
BitStringType -- see | SO I EC 8824-1, d ause 21
Cctet StringType -- see | SO | EC 8824-1, d ause 22
Nul | Type -- see | SO | EC 8824-1, d ause 23
TaggedType -- see | SO | EC 8824-1, d ause 30
Qoj eftTdentifier Type -- see TSOTEC 8824-1, TJause 31
BMPSEri ng -- see | SO'I EC 8824-1, C ause 36

| A5Sfring -- see | SO IEC 8824-1, d ause 36
NumeficString -- see |SOIEC 8824-1, d ause 36
UTF8pBt ri ng -- see | SO | EC 8824-1, d ause 36

| TS- PD- Ref erencedType :: =

typef ef erence | -- see ISOIEC 8824-1, C ause 11.2
Ext ef nal t yper ef erence | -- see I SO I EC 8824-1, d ause 13.4
Genefal i zedTi ne | -- see ISOIEC 8824-1, C ause 41
oj egt Descri ptor -- see | SO | EC 8824-1, d ause 43

| TS- PD- Constrai nedType :: =
| TS- pD- Type Constrai nt -- see | SO| EC 8824-1, C ause 44.5
-- for definition of consbraint

If the] Type is a “typereference” or “Externaltypereference,” the typereference shall be the ASNJ1 Name of a
defined Reference value domain.

Fixed point decimal may be represented by an integertype if the definition meta attribute indicajes the offset
of the decimal.

Float|ng point decimal may be derived from real-type.

UTF8String shall be used for the character string type in the case of international informatign exchange.
BMPBtring and IA5String may be used in“regional/country Data Registry/Data Dictionary.

BMPBtring type and IA5String(type are subsets of UTF8String type. Use of constraints tq restrict the
alphgbets of BMPString (for Unicode) and IA5String (for ASCII) may result in more efficient encoxing than use
of UTF8String, while if ng ¢onstraint is present UTF8String may result in more efficient epcoding than
BMPBtring.

Permissible ranges-of values, lists of values for enumerated types, or rules for determining valid yalues for the
valug domains of-data elements shall be specified for the data elements as part of the metadata gbout them in
an ITIS/TICS functional-area Data Dictionary and/or the ITS/TICS Data Registry as well as being present in the
ASNJ1 moddle*definition.

Data|types and size-related constraints shall be specified for the data elements as part of the mgtadata about
them T an tTS/TTCS functional-area Data Dictionary and/or the 1T S/TICS Data Registry. Pfacing limits on the
size of integers, the length of strings, and the number of iterations in a SEQUENCE OF, typically with an
extension marker to allow for expansion in a later version, are likely to result in more efficient bits-on-the-line.

Any metadata related to data elements in a message specification that is in addition to the information in an
ITS/TICS functional-area Data Dictionary and/or the ITS/TICS Data Registry should be maintained in
coordination with the Data Dictionary and/or registry to ensure consistency.

NOTE Submitters of version 1 ASN.1 definitions are strongly encouraged to provide extension markers where
appropriate. For example, in an element “vehicle-type ENUMERATED {unknown, car, heavy-goods-vehicle, public-
service-vehicle, ...} the ellipsis should certainly be included to indicate possible additions in version 2.
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B.5.1.4 Description for value domains

The text of this meta-attribute shall consist of a complete and syntactically correct ASN.1 module definition.
The module identifier for this module is provided by the definer of the module, and is not the same as the
ASN.1 Module Identifier meta-attribute that identifies the registration entry. The module definition shall not
contain an IMPORT statement. The module shall contain a single ASN.1 type definition. This type definition
defines the value domain and shall be exported. Within that type definition, only the ASN.1 constructors
“SEQUENCE”, “SEQUENCE OF” and “CHOICE” shall be used, together with the “base ASN.1 types” defined
in B.5.1.3, possibly with a constraint applied to them or to uses of the “SEQUENCE OF” construction.

The definition of a value domain differs from the definition of a data element only in that the semantics
associated i in i n the

definition of

B.5.2 Format

Definition: A
data. The fo
valid value ru

Description:

B.5.3 Unit

Definition: U
or units of iss
Description:

of extent, qu
with a data c

B.5.4 Valid

Definition: A
element or 4
accordance

1 data element.

natural language description of the logical layout of the data concept in relationtfo interchan
mat meta attribute shall not be interpreted to override the restrictions in either the data ty
le meta attribute.

he specific layout depends upon the data type of the value domain,

of measure

nits shall be defined in accordance with ISO 1000. For wnits of enumeration, such as equig
ue the standard measure shall be defined using this meta attribute.

ndicates the appropriate measurement framework (i.e., approved names for standard mea
antity, amount, distance, dimensions, capacity;,etc.) for the measurement numbers assoq
bncept.

value rule

natural language text definition of the rule(s) by which permissible legal instances of a
value domain are identified«In~no case shall the valid Value Rule allow values that are
vith the Data Type meta atttibute.

ge of
pe or

ment

Sures
iated

data
hot in

\While the precise abstract data exchange format is defined by the Data Type meta attriblite, a
ule may be used.\to) further constrain valid values (e.g., due to relationships to other| data
to provide a naturablanguage text definition of the data format.

Description:
valid value
concepts) or

B.6 Administrative meta attributes

B.6.1 Regirtration status

Definition: An administrative or qualitative level assigned to a data concept according to its status in a
qualitative hierarchy (or interim administrative status in between qualitative levels).

Description: Legal values for the qualitative registration status levels are Card, Draft, Recorded, Qualified, and
Preferred.. Legal values for the administrative registration status levels are Provisionally Qualified,
Provisionally Preferred and Retired.

B.6.2 Date registered

Definition: The date that a data concept is initially entered into the ITS/TICS Data Registry, regardless of its
registration status at the time it was entered.

Description: The value of this meta attribute is assigned automatically by the ITS/TICS Data Registry.
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B.6.3 Last change date
Definition: The date that the last version of the data concept was recorded in the ITS/TICS Data Registry.

Description: The value of this meta attribute is assigned automatically by the ITS/TICS Data Registry.

B.6.4 Last change user
Definition: The access name of the person who made the last change to the data concept.

Description: The value of this meta attribute is assigned automatically by the ITS/TICS Data Registry.

B.6.% Registrar organization name
Definition: The reference to the authority under which the data concept was registered;
Description: When a functional-area Data Dictionary reuses a data concept from a.foreign Data Dictionary, the

sourge authority for the external data concept is recorded in this meta attfibute, otherwise the ITS/TICS
regisfration authority is recorded.

B.6.6 Registrar phone number

Definjtion: The telephone number [country code, city code, area code, exchange number, telephone number,
exterjsion number] of the authorized registrar.

Description: When a functional-area Data Dictionary reus€s a data concept from a foreign Data Dictionary, the

sourge authority for the foreign data concept is recorded in this meta attribute, otherwise the ITS/TICS
regisfration authority is recorded.

B.6.7 Steward organization name
Definjition: A reference to the authority hiaving responsibility for a data concept.

Description: This is the organization\assigned responsibility for managing data concepts within a|defined data
subjgct area.

B.6.8 Steward phonemumber

Definition: The telephone number [country code, city code, area code, exchange number, telephone number,
exterjsion number]0f the authorized data steward.

B.6.9 Submitter organization name

Definjtion: A reference to the authority having responsibility for submitting a data concept |proposal for
registration.

Description: This is the organization assigned responsibility for identifying, documenting, and proposing data
concepts for registration.

B.6.10 Submitter phone number

Definition: The telephone number [country code, city code, area code, exchange number, telephone number,
extension number] of the responsible submitter organization.
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B.6.11 User

Definition: An access name of a person who is authorized read-only access to the Data Dictionary or Data
Registry.

Description: The values of this meta attribute are maintained via a controlled word list of authorized users.

B.6.12 View

Definition: A logical grouping of the Data Dictionary or Data Registry contents by data subject area, functional
area, standard, application, application, or other demarcation.

B.6.13 Related groups

Definition: A|designation of the ITS/TICS data stewards that may be impacted by changes)to.a given| data
concept.

B.6.14 Secyrity class

Definition: Allevel of degree of protection of information against unauthorized aecess, associated with g data
concept.

Description: Buch protection relates to the degree of access permissible for a data concept.

NOTE Mepst security issues are envisioned as being specific to the use of a data element within an application
context, but |f there are general security criteria pertinent to a data element or other data concept, su¢ch as
read/write/update rights..

EXAMPLE Personal privacy issues, proprietary data, financial data, etc.
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Annex C
(normative)

Contents of the ITS/TICS Data Registry and ITS/TICS Data Dictionaries:

CA

Meta attribute requirements for data concepts

Introduction

This fannex presents a set of tables that delineate the requirements for inclusion of meta-attn
ITS/TICS Data Registry for each data concept. A second set of tables delineate the requirementg

of m

in th
Dictiq

Rowsg
namse
colun
Dictidg

data

Each
mand
partig

The
othe

NOTE

C.2

ta attributes in an ITS/TICS Data Dictionary for each data concept. The definition, ofithe m
s annex are to be found in Annex B (Contents of the ITS/TICS Data Registry: and IT
naries: Meta attribute definitions).

denote the meta attributes required for each data concept. The first column of each row
of the meta attribute. The clause number, wherein the meta attributetis) defined, is given i
n. The next nine columns list the data concepts that may be documented in a Data Regis
nary. The last column is for any notes pertinent to the meta attribute and its relationship t
concepts.

atory, optional, contingent, indicative, automatically assigned, or not applicable for the data
ular column. These codes are as follows:

M” = mandatory. Mandatory meta attributes are: required for the referenced data con
xception.

‘10” = optional. Optional meta attributes ‘may be implemented if desired by the function
ictionary.

‘IC” = contingent. Contingent meta-attributes are those that depend upon the implemer
ptional meta-attribute. They_are required when the optional meta-attribute upon which th
implemented.
‘I” = indicative. Indicative, meta attributes depend upon an “if” condition that is independent
meta-attribute. If theif~Condition is applicable, then the “I” coded meta-attribute is mandato

if is not applicable;

[

A” = Assigned:~The value of this meta attribute is automatically assigned for data concepts
he ITS/TICS/Data Registry.

N/A” =,not applicable.

ibutes in the
for inclusion
bta attributes
S/TICS Data

provides the
h the second
try or a Data
b each of the

cell of the table contains a code that indicates whether ‘the meta attribute on a parfjcular row is

concept in a

cept, without

pl-area Data

tation of an
by depend is

of any other
y; otherwise,

entered into

mote’column of each table explains the nature of each contingent or indicative meta attribute

and provides

r explanatory information.

Meta attribute requirements for the ITS/TICS Data Registry

Only single values are permitted for each meta attribute unless specifically identified as “Multiples Allowed”.

Table C.1 defines which of the basic meta attributes are required for data concepts in the ITS/TICS Data
Registry. Data registries are intended to document all data concepts for an enterprise.

Table C.2 shows the administrative meta attribute requirements for data concepts in the ITS/TICS Data
Registry.
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Table C.1 — Basic meta attributes for the ITS/TICS Data Registry

Data concepts

(/] [ [=
] 7]
> r— - [ [T I) o
Meta attribute % S £ g £ 563 §8& E 2 |1 83| & Notes
° + o =€ [mE L ®E w » t o 5
Q o S0 S5 os ] 8 (s o
S| 5| & |”c| w8l mw| g | 2|25 8
® | 8 a = <
Data concept B.2.1 A A A A A A A A A | The value of this
identifier meta attribute is
maintained
autunlatiua”y by
the ITS/TICS |Data
Registry:
Data concept| B.2.2 A A A A A A A A A | The value of this
version meta-attributg is
maintained
automatically |by
the ITS/TICS |Data
Registry.
Descriptive B.2.3 M M M M M M M M M —
name 2
Synonymous B.2.4 (0] (0] (0] (0] (0] (0] (@) (0] O [Multiples alloyved
descriptive ngmes
Symbolic nanes B.25 | N/A N/A N/A N/A (0] (0] o o N/A [ Multiples alloyved
ASN.1 name P B.2.6 | N/A N/A M N/A M M M M N/A —
ASN.1 object B.2.7 M M M M M M M M M
identifier
Uniform resolrce | B.2.8
locator
Definition @ B.3.1 M M M M M M M M M —
Descriptive name | B.3.2 M M M M M M M M M | Multiples alloyved
context @
Symbolic nanje B.3.3 | N/A N/A N/A N/A C C C C N/A [“C” = Required
usage when B.2.5 ig
optioned.
Multiples alloyved
Source B.3.4 (0] (0] (0] (0] (0] (0] (0] (0] O | Multiples alloyved
Architecture B.3.5 (0] (0] (0] (0] (0] O M M O | One or more
reference ® framework
ITS/TICS
architecture
reference(s) is
required for
messages and
dialogues.
Multiples allowed
Architecture B.3.6 C C C C C C M M C [“C” = Required
name® when B.3.5 is
optioned.
Multiples allowed
corresponding to
multiple instances
of B.3.5
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Data concepts

7] c
[}] n Q
(2} > ot - S ] Q0 .0
Meta attribute 3 S t g S 1593 5 8 2 83| ® Notes
S ‘5 o | SE[SEE BE u- 3 £ 0 i)
2 9o S |>38|P2g|R2 | & o | 23| 9
Architecture B.3.7 C C C C C C M M C |“C” = Required
version P when B.3.5is
optioned.
Muftiples allowed
eorrgsponding to
multiple instances
of B..5
Data|concept type | B.3.8 M M M M M M M M M —
Remgrks B.3.9 (0] (0] (0] (0] (0] (0] (0] Q (0] —
Contgxt B.3.10 (0] (0] (0] (0] (0] (0] (0] O (0]
Stanglard B.3.11 (0] (0] M (0] M M M (0] (0] —
Metadata source |[B.3.12( N/A N/A N/A N/A N/A N/A M N/A N/A —
Priorlty B.3.13| N/A N/A N/A N/A N/A N/X M N/A N/A —
Fregpiency/ B.3.14 | N/A N/A N/A N/A N/A NFA M N/A N/A
mesgage mode
Delivery B.3.15( N/A N/A N/A N/A N/A N/A (0] N/A N/A
verifigation
Data|quality B.3.16 N/A N/A N/A (@) (0] N/A N/A N/A N/A
Precpirsor © B.4.2 (0] (0] (0] (0) (0] (0] (0] (0] (0] Multiples allowed
Successor © B.4.3 (0] (0] (0] (0] (0] (0] (0] (0] (0] Multiples allowed
Syngnym © B.4.4 0] 0] O (0] (0] (0] 0] (0] O |Multiples allowed
Abstiact © B.4.5 M N/A N/A N/A N/A N/A N/A N/A N/A
Roleg ¢ B.4.6 | N/A N/A N/A N/A N/A N/A N/A N/A M
Multiplicity © B.4.7 0] N/A N/A N/A N/A N/A N/A N/A M
Assogiation B.4.8 | (N/A N/A N/A N/A N/A N/A N/A N/A (0]
Condtraints ©
Aggregate © B4.9/( N/A N/A N/A N/A N/A N/A N/A N/A M
Role|Key °© B4.10 N/A N/A N/A N/A N/A N/A N/A N/A (0]
Refefenced B.4.11| N/A N/A N/A N/A N/A N/A N/A M N/A | Multiples allowed
mesgages °
Refefenced'data |[B.4.12| N/A N/A N/A N/A (0] (0] M (0] N/A | Multiples allowed
framgs-©
Referenced data |[B.4.13 C N/A N/A N/A @) M M 0] N/A | Multiples allowed
elements ¢ “C” = required
when any
referenced
association exists
Referenced object |B.4.14| O N/A N/A (0] (0] N/A N/A M M | Multiples allowed
classes °
Referenced B.4.15( N/A N/A N/A (0] (0] N/A N/A C N/A | Multiples allowed
associations © wn _ .
C” = Required
when any
referenced
association exists
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Table C.1 (continued)

Data concepts

(/] [ [=
] 7]
> r— - [ [T I) o
Meta attribute % S £ g £ 563 §8& E 2 |1 83| & Notes
° - o =€ |® E Of ® € IS 0 h= o Q
Q o S |lnoe§| s © 8 (s o
S| & | & |”c| w8l mw| g | 2|25 8
- 0
» ) Q <
Data type @ B.5.1 | N/A N/A M N/A M M M 0] N/A [ Defined per ISO
8824, ASN.1
Format B.5.2 | N/A N/A M N/A N/A N/A N/A N/A —
Unit of measyre B.5.3 | N/A N/A M N/A M N/A N/A N/A N/A —
Valid value rule B.5.4 | N/A N/A M N/A M N/A N/A N/A N/A | The validvalye
rule may be
expressed as|a
range, a list, ¢r a
function/algorjthm.

¢ Data modglling requirement

@  Considerefd a minimum essential meta attribute

b Vectors inferface specifics to architecture/ information model.

Table C.2 — Administrative meta attributes for the\ITS/TICS Data Registry

Data concepts

(] c
[}] n Q
> P - () Qo o
Meta attriblte % S £ o £ 86386 E > 82| & Notes
S 5 o | SE|SEQBE | w 2 | 2 0
S 9 S |>8193g8/°2| = o | 28| 9
> 18" 8| = |f°] ¢
Registration gqtatus | B.6.1 M M M M M M M M M —
Date registered B.6.2 A A A A A | The value of this
meta attributq is
maintained
automatically |by
the registry.
Last change ¢ate | B.6.3 A A A A A A A A A The value of this
meta-attributg is
maintained
automatically |by
the registry.
Last change lrser B.6.4 A A A A A A A A A The value of this
meta-attributd is
maintained
automatically by
the registry.
Registrar B.6.5 M M M M M M M M M —
organization name
Registrar phone B.6.6 M M M M M M M M M —
number
Steward B.6.7 M M M M M M M M M Required for data
organization name concepts at
registration quality
level of Qualified
or higher

54

© ISO 2002 — All rights reserved



https://standardsiso.com/api/?name=eabff71af98e033369d8b10107bd5c88

ISO 14817:2002(E)

Table C.2 (continued)

Data concepts

pd g > -~ g 2] [ 3] g
. [72] ] - - —
Meta attribute 3 S £ o s 563 =8 G S | 83| & Notes

S 5 2 | SE|SsEZ ©E L @ t o 7}

2 o 2 >0 0eg Qe s o 2s S

a ey o Q| wol w © = | £8 »

O o <

Steward phone B.6.8 M M M M M M M M  |Required for data

number concepts at
registration quality
tevehof Qualified

or higher
Subnpitter B.6.9 A A A A A A A A A —
orgaTization name
Subriwitter phone |B.6.10 M M M M M M M M M —
number
User B.6.11 A A A A A A A A A The Yalue of this
metaattribute is
mainfained
autornatically by
the ITS Data
Registry.
Multiples allowed
View| B.6.12| O o 0] (0] Q (0] (0] (0] (0] —
Related groups B.6.13 I I | | | | | | | “I” = Required

wher] a change in
a data concept
may |mpact other
ITS functional-
area[Data
Dictignaries

Multiples allowed

Security class B.6.14 (0] 0] (0] (0] (0] (0] (0] (0] o |[—

C.3 |Meta attribute requirements for ITS/TICS Data Dictionaries

Tablg C.3 defines which of the basic meta attributes are required for data concepts in ITB/TICS Data
Dictignaries=I+S/TICS Data Dictionaries are primarily intended to document data elements data frames and
ages,\although documentation of other data concepts, such as object classes, properties, value domains,
a_element concepts, may be included. A valid ITS/TICS Data Dictionary shall incorporate all mandatory
meta ; ; - itrorT; /TICS Data
Dictionary may include documentation of other data concepts, such as object classes, associations, properties,
value domains, or data element concepts.

Table C.4 shows the administrative attribution requirements for data concepts in ITS/TICS Data Dictionaries.
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Table C.3 — Basic meta attributes for ITS/TICS Data Dictionaries

Data concepts

2] O (=
] 7]
> r— - [ [T I) o
Meta attribute % S £ g £ 563 §8& E 2 |1 83| & Notes
° + o =€ [mE L ®E w » t o 5
Q o S0 S5 os © 8 (s o
S| 5| & |”c| w8l mw| g | 2|25 8
® | 8 a = <
Data concept B.2.1 (0] (0] (0] o o o o o O |ITS/TICS Data
identifier Dictionary
authorities should
ﬁll\]I thlb |||cta
attribute usef+|.
Data concept B.2.2 (0] (0] (0] O 0] 0] 0] 0] 0] ITS/TICS Dat
version Dictionary
authorities shpuld
find this meta
attribute usefil.
Descriptive B.2.3 M M M M M M M M M Required if data
name 2 concepts are
contained in the
Data Dictionayy.
Synonymous B.2.4 (0] (0] (0] (0] (0] (0] (@) (0] O [Multiples alloyved
descriptive ngmes
Symbolic nanes B.25 | N/A N/A N/A N/A (0] (0] o o N/A [ Multiples alloyved
ASN.1 name P B.2.6 | N/A N/A M N/A M M M M N/A —
ASN.1 object B.2.8 M M M M M M M M M
identifier
Uniform resolrce | B.2.9
locator
Definition @ B.3.1 M M M M M M M M M —
Descriptive name | B.3.2 M M M M M M M M M | Multiples alloyved
context @
Symbolic nanje B.3.3 | N/A N/A N/A N/A C C C C N/A [“C” = Required
usage when B.2.5 ig
optioned.
Multiples alloyved
Source B.3.4 (0] (0] (0] (0] (0] (0] (0] (0] O | Multiples alloyved.
Architecture B.3.5 (0] (0] (0] (0] (0] 0] 0] O O | One or more
reference ® framework
ITS/TICS
architecture
reference(s) is
required for
messages and
dialogues.
Multiples allowed
Architecture B.3.6 C C C C C C M M C [“C” = Required
name P when B.3.5 is
optioned.
Multiples allowed
corresponding to
multiple instances
of B.3.5
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Data concepts

(7] o c
[ 0N > — - [ [ ] o
Meta attribute % S £ o S 1aS5% 5 § 823 & Notes
o 3 o SE|SEE TE L. 8 t o ‘o
8 o o S0 |Qnog 0o s @ 2s 2
u?, oy o o wo w © = £ )
(@) Q <
Architecture B.3.7 C C C C C M M C |“C” = Required
version P when B.3.5is
optioned.
Muiltiples allowed
corrésponding to
multiple instances
of B..5
Data|concept type | B.3.8 M M M M M M M M M —
Remgrks B.3.9 (0] (0] (0] (0] (0] (0] (0] (6) (0] —
Contgxt B.3.10 (0] (0] (0] (0] (0] (0] (0] (0] (0]
Stanglard B.3.11 (0] (0] M (0] M M M (0] (0] —
Metadata source |B.3.12| N/A N/A N/A N/A N/A N/A M N/A N/A —
Priority B.3.13| N/A N/A N/A N/A N/A N/A M N/A N/A
Fregpiency/ B.3.14 | N/A N/A N/A N/A N/A N/A M N/A N/A
mesgage mode
Delivery B.3.15( N/A N/A N/A N/A N/A N/A (0] N/A N/A
verifigation
Data|quality B.3.16 N/A N/A N/A 0] (0] N/A N/A N/A N/A
Precpirsor © B.4.2 (0] (0] Q (0] (0] (0] (0] (0] (0] Multiples allowed
Succgessor © B.4.3 (0] (0] 0] (0] (0] (0] (0] (0] (0] Multiples allowed
Syngnym © B.4.4 0] (0] 0] (0] (0] (0] 0] (0] O |Multiples allowed
Abstiact © B.4.5 M N/A N/A N/A N/A N/A N/A N/A N/A
Roleg ¢ B.4.6 | N/A N/A N/A N/A N/A N/A N/A N/A M
Multiplicity © B.4.7. (0] N/A N/A N/A N/A N/A N/A N/A M
Assoiation B4.8"| N/A N/A N/A N/A N/A N/A N/A N/A (0]
Condtraints ¢
Aggregate © B.4.9 | N/A N/A N/A N/A N/A N/A N/A N/A M
Role|Key ° B.4.10( N/A N/A N/A N/A N/A N/A N/A N/A M
Refefeneed B.4.11| N/A N/A N/A N/A N/A N/A N/A M N/A | Multiples allowed
messages C
Referenced data |B.4.12| N/A N/A N/A N/A (0] (0] M (0] N/A | Multiples allowed
frames ¢
Referenced data |B.4.13 C N/A N/A N/A (0] M M (0] N/A | Multiples allowed
elements © “C” = required
when any
referenced
association exists
Referenced object | B.4.14 (0] N/A N/A (0] (0] N/A N/A M M | Multiples allowed
classes ©
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Table C.3 (continued)

Data concepts
(/] [ [=
] 7]
> r— - [ [T I) o
Meta attribute % S £ g s 563 §8& E > 82| ® Notes
S 5 o |SE|SEQ BE | w 2 | €29 0
S| & | & |>8|°ag “a| £ | ¢ |28 3
s | 8| " g o) &

Referenced B.4.15| N/A N/A N/A N/A N/A N/A N/A C N/A | Multiples allowed

associations ° e = ,

C” = Required
when any
referenced
association ekists

Data type 2 B.5.1 N/A N/A M N/A M M M o N/A | Defined per
SO, 8824, A9N.1

Format B.5.2 | N/A N/A M N/A M N/A N/A N/A N/A —

Unit of measyre B.5.3 | N/A N/A M N/A M N/A N/A N/A N/A —

Valid value rdle B.54 | N/A N/A M N/A M N/A N/A N/A N/A | The valid valye
rule may be
expressed as|a
range, a list, ¢r a
function/algorthm.

@  Consideref a minimum essential meta attribute.

b Vectors inferface specifics to architecture/ information model.

¢ Data modglling requirement.

Table C.4 — Administrative meta attributes for ITS/TICS Data Dictionaries

Data concepts

[ c
[}] n Q
> P - o [ ] 0
Meta attribute % S £ IS eSS w5 & © | 82| & Notes
© - S -~ ol = el » + 3 —
° 5 o s £ |8 £ 2| ® £ L @ o o
S| 8| g1FaPegce| £ | & |22 ¢
@ 8 o (&) g = =0 2
Registration gtatus | B.6.1 (0] (0] (0] O o o o o O |Required if data
conceptis in @&n
ITS registratign
status of Working
draft, Qualifiefd, or
Preferred.
Date register¢d B.6.2 (0] (0] (0] (@) 0] 0] 0] 0] O |ITS/TICS Datp
Dictionary

atthoritres—should
find this meta
attribute useful.

Last change date | B.6.3 o o o o o o o (0] O |ITS/TICS Data
Dictionary
authorities should
find this meta
attribute useful.

Last change user | B.6.4 0] 0] 0] 0] 0] 0] 0] (0] O |ITS/TICS Data
Dictionary
authorities should
find this meta
attribute useful.
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Table C.4 (continued)

Data concepts

) 3 ) c
. 0 © > c| 8 =€ E g 8g| 2
Meta attribute 2 S T *F|sco &8 G 2 g5 = Notes
S 5 2 | SE|SsEZ ©E L @ t o 7}
e} [ e > 0 nogl oo s b o ® 8
a ) o a wo w © = £ ]
O o <
Registrar B.6.5 0] 0] 0] (0] (0] (0] (0] O |Required if
organization name external registrar

is the source.

Regisgtrar phone B.6.6 0] 0] (0] (0] (0] (0] O 0] O —
numiper

Stewgard B.6.7 o o o o o o o O O —
orgaiization name

Stemfrd phone B.6.8 0o 0o 0o O 0o 0o O 0] O —
number

Submitter B.6.9 o o 0o 0o O O O (6] O —
orgapization name

Subrttitterphone B610] o | o | o |l ol o | o4 | o] o —
numper

User B.6.11 (0] (0] (0] (0] (0] O (0] (0] (0] ITS/MICS Data
Dictignary
authgrities should
find this meta
attribute useful.
Multiples allowed.

View| B.6.12| O @) o 0 0} 0o O 0] 0] —

Related groups B.6.13 I I | | | | | | | “I” = Required
wher] a change in
a data concept
may |mpact other
ITS functional-
area[Data
Dictignaries.

Multiples allowed

Security class B.64%| O (0] (0] (0] (0] (0] (0] (0] (0] —
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Annex D
(normative)

Data concept names

D.1 Data concept descriptive name format

D.1.1 Ovenview

Formulation jof descriptive names shall be accomplished by first formulating the terms associated with the
most elemental concepts. For example, a data element name consists of a object class term, a\property term,
and a valu¢ domain term. Careful formulation of the names of data concept components prorotes
consistency pf descriptive names and helps prevent development of duplicate descriptive.names (i.e., pame
names for the different data concepts).

A number of general requirements apply to all data concept descriptive namesZProper names, sppces,
prepositions,| and conjunctions, or special characters (other than those noted\below) are not allowed in
descriptive dpta concept names.

D.1.2 Objegt class descriptive name format

An object clgss descriptive name indicates the object class relevant to the data concept. The structure ¢f the
object class ¢lescriptive name shall be

ObjectClassTerm

The object class descriptive name shall be constructed:as a series of one or more words, designed to qpickly
convey the gssential meaning of the object class-16 the reader as a singular noun. Each word withih the
descriptive name shall start with an initial upper:case letter followed by lower-case letters. The words|shall
immediately [follow one another without any-space. Hyphens shall only be used when their absencel may
cause confusion to the reader; in this case, the second part of the hyphenated word shall start with a Ipwer-
case letter. The maximum length of a object class descriptive name shall be 64 characters.

The object class descriptive namelshould only consist of alpha and numeric characters. Other than hyphen,
no other chafacter or space is permitted. The use of hyphen is discouraged because of potential conflict$ with
any conversipn rules.

The intent off the ITS/TICS Data Registry is meant to convey information in an understandable format. While
names may [follow an. object-oriented, class hierarchical naming convention, the order of qualifiers ih the
object class ferm is_not prescribed. The allocation of qualifiers between the object class and property terns is
also not presicribed:

D.1.3 Property descriptive name format

A property descriptive name indicates the information of interest about an object class. The information of
interest might be a fact, proposition, or observation about the object class. The structure of the property
descriptive name shall be

propertyTerm
The property descriptive name shall be constructed as a series of one or more words, designed to quickly
convey the essential meaning of the property to the reader. An object may have multiple instances of the

property, in which case it shall be in the plural form of a noun; otherwise it shall be in singular noun form. The
initial word of the descriptive name shall be lower-case letters. Any subsequent words within the descriptive
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name shall start with an initial upper-case letter followed by lower-case letters. The words shall
follow one another without any space. Hyphens shall never be used in the first word and shall on

immediately
ly be used in

subsequent words when their absence may cause confusion to the reader; in this case, the second part of the

hyphenated word shall start with a lower-case letter. The maximum length of a property descriptiv
be 64 characters.

e name shall

The property descriptive name should only consist of alpha and numeric characters. Other than hyphen, no
other character or space is permitted. The use of hyphen is discouraged because of potential conflicts with

any conversion rules.

) and from its

D.1.4 Value domain descriptive name format
A Vdalue domain descriptive name is a name that indicates, precisely and unambiguously, th¢ format and
syntdctic form for value domain instance values. The explicit value domain applicable’to a data glement using
this yalue domain term should be specified in its value domain meta attribute.“The structure|of the value
domain descriptive name shall be

alue-domain-term
The palue domain descriptive name shall be constructed as a_ series of one or more words,| designed to

quickly convey the format in which the information is represented:“Each word shall be in all lowe
with lhhyphens separating words. The first word of the value domain descriptive name shall be ong
identffied in this subclause in order to identify the general nature of value domain. The remainin
uniquely characterize the specific value domain. The maximum length of a value domain desq
shall pe 32 characters.

The
doma

value domain descriptive name need not include text that uniquely characterizes the s
in if other fields in the ITS/TICS Data Registry convey that information.

The
nami
term

alue domain terms and their abbreviations, as listed below, should be the value domain te
ng value domains themselves. Use-of any other value domain terms should be avoided. A
Abbreviation should not be further‘abbreviated.

amount (amt): A numeric quahtification of a monetary value expressed in monetary units, such 3
centd. An example explicit value domain for this value domain term should be $$$$.cc, where $$4
dollags to whatever nunibeér of significant digits is required, and “cc” represents cents. For 1
numeric values, use the“fquantity” value domain term.

code (cd): An alphanumeric character or symbol (or a string of characters or symbols) that
specific meaning,'e.qg., “T” for “True” and “F” for “False”.

NOT
ISO

Example value domains: ANSI X3.38-1988, ISO 3166-1:1997, ISO 3166-2:1998, 1SO 316
1841977 are all of the representation class “code”.

r-case letters
of the terms
) words shall
riptive name

pecific value

rms used for
alue domain

s dollars and
$ represents
on-monetary

represents a

5-3:1999, and

date (dt): A specific calendar day expressed in numeric format. The value domain reference specified for date

should apply. No other value domains should be used for the date value domain term.
identifier (id): A value used to uniquely identify a Data Concept Instance of an object class.
image (img): A graphical or pictorial item, such as a map, diagram, picture, motion picture,

example explicit value domain applicable to a data element using this value domain term should
in its value domain meta-attribute (e.g., jpeg, mpeg, gif).

© 1SO 2002 — Al rights reserved
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location (Ictn): A three dimensional geographical point on, under, or above the earth. The value domain
reference specified for latitude/longitude/altitude should apply. No other value domains should be used for the
location value domain term.

number (nbr): A non-computational numeric or alphanumeric string used to designate an item, e.g., a serial
number, telephone number, street number, apartment number, or social security number. The explicit value
domain for the representation class “number” is ISO 10646.

percent (pct): A ratio of two quantities expressed in numeric format as a decimal number multiplied by 100.
An example explicit value domain for the representation class “percent” is 999.999, with however many
significant digits are necessary for each of the whole number and decimal fraction portions of the number.

aro

Such percen

quantity (qt

o naciivia or nacativa inta~nro
S arcPoSTv e oOrcgatve Tyt ror

): A non-monetary numeric value subject to computational manipulations. An example’e

value domain for the representation class “quantity” is the set of all real or imaginary numbers.

rate (rt): An
per hour,” “g
or negative |

specified in t

sound (snd)
to a data elg

«, ”

wav.

text (txt): A
document, m

UTC (utc): A
optionally, s¢
apply. No oth

GPS (gps): /
the night of
periodically

Limeric unit of measure expressing the ratio of a quantity to another quantity, farnexample,
bllons per hour,” and “dollars per day.” An example explicit value domain forfate” is the po
htegers. The specific ratio for a data element using this representationalyclass term shou
ne valid value rule meta-attribute.

An audio sequence with explicit beginning and end. An example explicit value domain appli
ment using this value domain term should be specified in itsvalue domain meta-attribute

n alphanumeric string (formatted or unformatted), e.g:,~a street name, or the contents
essage, or other file. An example explicit value domaini-for “text” is ISO 10646.

specific point in UTC-based time in a calendat: day expressed in terms of hours, minutes
conds and decimal seconds. The value domain reference specified for UTC-based time s
er value domain term for that value domainreference should be used.

\ specific point in GPS time in a calendar day expressed in terms of seconds since midnig
5 January 1980/morning of 6 January 1980. GPS may differ from UTC as UTC is corr
vith an integer number of leap. seconds. The value domain reference specified for GPS-k

plicit

miles
sitive
Id be

cable
e.g.,

of a

and,
hould

ht on
bcted
ased

time should apply. No other value domain‘term for that value domain reference should be used. Alterngtively

employ Glob

D.1.5 Data

A data elem
the data elen

ObjectC

D.1.6 Data

bl Navigation Satellite System (GNSS/gnss) as the value domain reference.

element concept-descriptive name format

nent concept.descriptive name shall be

assTerm.propertyTerm

pnt concept descriptive name is a name that identifies a data element concept. The structdre of

element descriptive name format

A data element descriptive name is a name that identifies a data element. The structure of the data element
descriptive name shall be

ObjectClassTerm.propertyTerm:value-domain-term

D.1.7 Data

frame descriptive name format

A data frame descriptive name is a name that summarizes the contents of the data frame. The structure of the
data frame descriptive name shall be

DataFrameTerm:frame
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The structure is identical to that of the object class descriptive name, except that it may be plural and that it

shall

be followed by the string literal “:frame”.

D.1.8 Message descriptive name format

A message descriptive name is a name that captures the essence of the purpose of the message. The
structure of the message descriptive name shall be

MessageTerm:message

The structure is identical to that of the object class descriptive name, except that it may be plural and that it

shall

D.A.

Anin
It sha
that s

q
v

D.1.1

An a
struc

f

D.1.1

The
struc

The
regis
conc
data
ident

All O
main

lbe tollowed by the string literal :message’.

Interface dialogue descriptive name format
terface dialogue descriptive name is a name that captures the essence of the purpose of th
Il be based upon the architectural subsystems which support the interface,dialogue and a
ubsystem. The structure of the interface dialogue descriptive name shall be

bourceName<-InterfaceDialogue->DestinationName

0 Association descriptive name format

Esociation descriptive name is a name that captures the e€ssence of the purpose of an ass
ure of the association descriptive name is

RoleAObjectclassTerm<<associationtype>> RoleBObjectclassTerm

1 Context descriptive name term format

context descriptive name term identifies-the document within which the data concept is ig
ure of the context descriptive name term shall be

Drganizationldentifier-Documentidentifier

context descriptive namelterm shall consist of an organization identifier and a document i
rar shall assign a globally unique organization identifier to any organization wishing to
ppts. The organizationy shall then assign a document identifier to each document from whic
fiers are then.combined, separated by a hyphen. For example, the context descriptive name

SO-1481%

rganizationldentifiers shall be defined as 3-6 uppercase, alphabetic (A-Z) characters. The 1

e interaction.
N identifier of

pciation. The

entified. The

jentifier. The
register data
N it proposes

concepts and shalb ensure that each document identifier is unique within its organization. These two

S

egistrar shall
S.

aima list of agreed upon Organizationldentifiers and include them in the operating proceduré

All Documentationldentifiers shall be defined as 3-8 uppercase alphabetic (A-Z) or numeric characters, or
spaces. No special extra delimiters are permitted.

D.1.12 Fully-qualified descriptive name formats

Because there is a large number of independent groups that may develop data concepts, it would be
problematic to require globally unique descriptive names for every data concept. Instead, this International
Standard only requires a descriptive name to be unique within the scope of the defining standard or document.
In addition, any standard or document that defines one or more data concepts to be stored in the ITS/TICS
Data Registry is required to have a context descriptive name.
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Whenever a reference is made to a data concept that is formally defined in another document, the reference
shall use the fully qualified descriptive name. The fully qualified descriptive name of any data concept is
obtained by concatenating the context descriptive name with a double colon and the descriptive name of the

data concept

. Thus the structure of a fully qualified descriptive name for an object class would be

Organizationldentifier-Documentldentifier::ObjectClassTerm

D.2 Abbreviations and acronyms

Abbreviations and acronyms are often required for readability. They shall only be used when the intended

audience of
names shall

D.3 Conv

D.3.1 Overn

The convent
in ITS/TICS
may differ s
specification
converted to

hedocument shoutd—atready be famitrar withthe terms—The mmaximur fengthof abbre
be 162 characters (inclusive of separators).

prting ITS/TICS descriptive names to ASN.1 names

view

on for developing descriptive names for data elements and other data concept types repres
Data Dictionaries is given above. Data element names developed ‘using this naming convs

bmewhat from the names for those data elements when they,“are represented in a mes

ASN.1 names using the guidelines described in this clause. The ASN.1-conforming name

be represented in an ITS/TICS Data Dictionary using the meta attributé called ASN.1 Name, which is a

attribute mari

D.3.2 Use

The ASN.1 n

The set

bf ASN.1 syntax

aming rules are as follows:

bf characters from which names canbe’formed in ASN.1 are: A-Z, a-z, hyphen, 0-9.

Typereferences are names that must start-with a capital letter.

datory for all value domains, data elements, data frami€s, messages, and interface dialogue$

iated

ented
ntion
sage

using ASN.1 syntax and associated naming rules. The descriptive data element names céan be

shall
meta

D.

way

— Identifiefs are names that must start-with a lower case letter.
— A name((i.e., a typereference-or-an identifier) cannot contain two or more contiguous hyphens, nor start or
end with| a hyphen. Note that ASN.1 names are case-sensitive.
—  While ng maximum lehgth is placed on names by ASN.1; this International Standard limits names b
of this annex.
In the followipg example
Persorlnel Info ::= SEQUENCE {
name PersomiNante;
age Age,
addr ess HomeAddr ess
}
Per sonNane = VisibleString (SIZE(1..64))
Age = | NTEGER (0. . 160)
HomeAddr ess = VisibleString (SIZE(1..100))

or alternatively,

Personnel I nfo ::= SEQUENCE {
name VisibleString (S| ZE(1..64)),
age I NTEGER (0. . 160),
addr ess VisibleString (SIZE(1..100))
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Personnellnfo, PersonName, Age, and HomeAddress are typereferences; name, age, and address are
identifiers. The typereferences for field names — properties, in ITS/TICS Data Dictionary terminology — may
be omitted, as they serve only an intermediary purpose.

NOTE For ITS/TICS messages, the data types and field size metadata are given in the Data Dictionary.

An equivalent of this example in the C programming language would be:

typedef char Per sonNane[ 65] ;
typedef unsigned short Age;
typedef char HonmeAddr ess[ 101] ;
typedef—struct—<

Per sonNanme nane,;

Age age;

HomeAddr ess addr ess;

} Per sonnel | nf o;

The process for converting from the descriptive name for a data concept in an ITS/T.I€S Data Digtionary to an
ASN/J1-conforming name is as follows:

The pbject class term from the Data Dictionary descriptive name is verified’as the first letter ¢f each word
uppefcase and the rest lowercase. Any hyphens in terms, as well as all underscores used as sepprators in the
case |of modifiers, are removed. The modifier(s) should be placed in front of the primary object clgss term. The
term [may become a separate ASN.1 typereference, and/or when,fieeded to avoid ambiguity, may be applied
as pgrt of the typereference created for the property term. In the latter case, the period between the class term
and the property term is removed. A hyphen may be placed.between the class term and the property term,
inclugling for use as a substitute for a removed underscore.

The property term from the Data Dictionary descriptive name is converted to all lowercase. Hyphens are
addef between compound words in terms formed. ffom compound words (unless such hyphensg are already
presgnt). The term becomes an ASN.1 identifier. ‘An optional intermediate state may be shown if the property
term fis explicitly specified in ASN.1 as being afield name or identifier in a sequence. At a minimum it may be
treat¢d as a field name or identifier in a sequence associated with its class. The property term i represented
in thg same form as it was in the Data-'‘Dictionary, but in this case becomes an ASN.1 typereference. The
typergference for its associated class term may be prepended to the property term to avoid ambiguity; it is
then [used essentially as a qualifierix\and may become an indistinguishable part of the typerefefence for the
rty term (unless a hyphen is/added between the class term and the property term). The typgreference for
the pfoperty term is mapped t@ the identifier for that same term.

The yalue domain name and the data type are not used.
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E.2 Inforn

Information modeling is, hérein described through the use of an example. A single example is used i

annex to pre

2002(E)

Annex E
(informative)

Data representation in an information model

Introduction

e
between various pieces of data as well as its syntactic representation. Any disagreement
nships is likely an indication of differing semantic meanings of the data, which must‘be resc
en developing the consensus about these relationships, parties should remember’that a cor
g of data across an interface does not require identical implementations internalto'a system

btionships defined for an interface should be designed to support a superset of all inforn
ace functions and may additionally provide other features not associated with the interface
fiate design of a system is dependent on all of the functional requiréments of that system wi
nition being just one requirement. As such, each system will likely use its own implement

me other technique and are then translated as needed into.the generic representation defin
definition.

ny system designers must understand the intérface definition, it is critical that it i
Experience suggests that one of the best human-readable ways to express these relation
e use of information models. These information models may then be converted into com
nats as needed.

efines guidelines for producing informiation models within the ITS/TICS domain. They are |

e Unified Modeling Language.

tutorial of UML with transport‘applications is available in ISO/TR 14813-4:2000. See also the specifi
ISO/IEC 19501-1 (to be published).

hation modeling example

sent the\basic philosophy as well as to demonstrate the rules and guidelines defined b

International

defined in thT Public Transport Feature of the Geographic Data File standard (GDF 4.0, ISO 14825).

Standard. The example describes a generic relationship between a Stop Point and a Lin

nmon

ation

eds across the interface. However, any given system may support_ohly’a small subset ¢f the

. The
h the
htion-
bject
bd by

well
ships
puter

ased

concepts defined in subclause 6.4,*and illustrated in the example below using the graphical

cation

N this
y this
e, as

In GDF, all elements regarding the public transport network are grouped in a feature theme call Public
Transport. This theme contains all the public transport basic features which can be related with a geometrical
position. A Stop Point is a point where passengers can board or alight a public transport vehicle. A Line is a
group of Routes which is known by a common name or number. In its simplest form, the relationship between
Stop Point and Line could be viewed as a simple association between two object classes as shown in

Figure E.1.
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The figure depicts two object classes: StopPoint and Line, denoted as rectangles with the object class name
in the top partition. A line connecting the two rectangles represents an association and the adornments at
each end of the line characterize that association. The figure also depicts four properties that have been
assigned to object class StopPoint which are stopldentifier, stopType, nationallD, and lines. Three of the
properties are included in the attribute partition of the object class rectangle while the fourth property (lines) is
placed next to the object class Line to denote the role performed by the Line object class in association with
the StopPoint object class. There are three properties assigned to Line: lineName, lineOperator, and stops.
Two of the properties are included in the object class rectangle while the third (stops) is placed next to the
object class StopPoint to denote the role performed by the StopPoint object class in association with the Line
object class. The “stops” property of Line may have a number of instances (i.e., a Line is associated with n
StopPoints)

part g

The

(stop
com
Line.
an

purpq

An a
the i
semg
the f

may have only a few other StopPoints between its origin and destination. At the same t
t 1200-1” is on two other Routes which act as feeder routes. Thus, “Regent Stree
taneously registered with three Routes, while many or all of the StopPoints on the feeder rq
f just one Route.

comprehensive model also indicates that Line identifies{StopPoint through the assigr
Number), while StopPoint connects to its various Routeés by routeNumber and ling

Finally, the model indicates that the maximumRouteTfavelTime is only relevant in the mod
ses.
ternative third view of this model is depicted in Figure E.3. This diagram allows a system {
nformation defined in Figure E.2, but.it does not provide the reader with some of the r

ntic relationships. For example, Figureé E.3 omits any relationship between the first routeDe
rst routeOrigin. This does not mean that none exists, but the model does not call ou

n-Demand Route, in which case, averageServicelnterval is also recorded for travellef

blic transport
nships. This
| information
examples of
Xpress route
me, “Regent
t 1200-1” is
utes may be

ed identifier
eName. The

rehensive model also indicates that a given Route (instance) may be associated with nong or only one

el if Route is
information

o store all of
nore specific
stination and
t this detail.

Nongtheless, an implementer could easily develop a system based on the third model while applying the rules
defingd in the second model and‘be*able to successfully provide the same data as provided ir] Figures E.1
and E.2.
Thus| Figure E.1 and E.3-are valid implementation models for the information model defined lyy Figure E.2
(althqugh the system implementing Figure E.1 would only support a subset of the defined infofmation). The
intent behind information’ modeling is to precisely define the data and relationships so that all pa]ties involved
undefstand the inteht’of the model but an implementation of the model is allowed to simplify the design in
ordern to meet other system requirements.
StopPoint Line
O i o +stops +tines T

DLU}JIUCI nerT.oun IU mremNaltic

stopType n 0..n | lineOperator

nationallD

Figure E.1 — Simple information model
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StopPoint ‘ Route
+routes )
stopldentifier:String | *StoPS oD routeNumber | +routes +line Line
stopType stopNumber'— rollijrtseNgaeer routeDgspnann stopNumber lineName
nationallD - routeOrigin 1 0..1 | lineOperator
0..n | operationDays
routeName
Time Table On-DemandRoute
averagesServicelnterval
maximumRouteTravelTime
Figure E.2 — Comprehensive information model
StopPoint
sfopldentifier:String
stopType _ Line
natlor,llaIIDb +stops *lines i eName
rqute umber n 0..n | lineOperator
rquteDestination
rduteOrigin
operatingDays
rquteName
Figure E.3 — Implementation information model
Table’E.1 — StopPoint relationships
ObjectClass StopPoint Route Line
Property: stopldentifier routeOrigin routeName lineName
Value Domain: String String String String
Instance: Regent Street 1200-1 | Green Square | Green Square inbound express | Penfield Station
Instance: Regent Street 1200-1 | Templestowe | Templestowe-Lipton Templestowe Distrigt
Instance: Regent Street 1200-1 | Londfield Longfield-Templestowe Templestowe Distrigt
Instance: Lavender Lane 200-1 |Templestowe | Templestowe-Lipton Templestowe District
Instance: Fountain Circuit 400-2 |Londfield Longfield-Templestowe Templestowe District
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E.3 Information interchange example

The Data Registry process defined within this International Standard is consistent to enable implementation(s)
of the ISO ITS/TICS architecture as defined in ISO/TR 14813 Parts 2 and 3. However, this does not preclude
the application of the ITS/TICS Data Registry using alternative International, Regional or National System
Architecture methodologies or techniques, indeed, a common Data Registry will ease migration and
interoperability between such approaches. The data concepts to be entered in a Data Dictionary or Data
Registry will be traceable to some ITS system architecture. The Reference model architectures for the TICS
sector defined in ISO 14813 include a methodology for developing an architecture (see ISO 14813-2,
Annex A). The example below sketches how data concepts would arise in that methodology and illustrates
some of the important meta attributes to be recognised for a Data Dictionary or Data Registry.

The cliata modelling meta attributes required to document data concepts in a Data Dictionary-on fPata Registry
are llsted in the tables in Annex C. The most important data modelling meta attributes \applicable to an
Information Dialogue are illustrated by the following example. The example is based on-the senmantics of the
information model of Figure E.2.

The pxample information dialogue is derived from the public transport use case diagram in [ISO 14813-2
Figure 19. A small part of that diagram is reproduced in Figure E.4. Figure E4 depicts the provigion of public

transport information to a traveller.

Traveller Fixed route
public transport

NOTE The graphic symbols are from the Unified Modeling Language. The stick figure denotes ah actor — an
external system or user — that obtains or participates’in the functionality of the ITS system. The ellipse dehotes a unit of
functipnality called a use case. A use case delivers meaningful results to one or more actors.

Figure E.4 > Public transport use case diagram (subset)

The interface dialogue pertaining to an information interchange between travellers and a bus fixed route public
transport service could support many types of queries pertaining to routes and timetables. This i$ depicted by
the high level interaction in 1SO 14813-3 Figure 51 labelled “access public transport runnijng data”. In
Figure E.5 a UML interaction diagram is shown that would support the specific query “where ddes route 2 of
the Henfield linetstop?” The interaction diagram is representing the interface dialogue betweeh one object
class| instance'\(a'traveller at a particular travel terminal) and another object class instance (Pepfield Line, a
partiqular public transport line). By definition the UML interaction diagram represents time runrjing vertically
down the'diagram. Additional examples pertinent to the proposed interface would require further ¢laboration of
Tablg EZ5 and corresponding elaboration of the TimeTable object class in Figure E.2.

The referenced data concepts of the example are described in Table E.2. The cells in Table E.2 correspond to
instances of key mandatory meta attributes specified in Table C.1 relating to the interface dialogue. The
values in each cell (e.g. “id1”) denote unique identifiers for data concept instances. These values would be
implemented using one of the meta attributes defined in Table C.1 that are unique data concept identifiers (e.g.
data concept identifier or ASN.1 object identifier). Using a top down approach, the interface dialogue,
Traveller<<BusQuery>>ISP, references messages with Data Concept IDs (DCIDs) of m1 and m2. Message
m1, RouteRequest():message, references a single data element whose DCID is de2 and whose Descriptive
Name is Route.routeNumber:identifier. Route.routeNumber:identifier references the object class whose DCID
is c2 and whose Descriptive Name is Route. This then may be related back to Figure E.2 where routeNumber
is identified as a property of the object class Route. In like fashion, the relationships surrounding message m2
may be traced. Additional model information is contained in the association data concepts a1 and a2 which
represent the relationships among the three object classes presented in Figure E.2.
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Traveller

atTravelTerminal :

RouteRequest(routeNumber)

PenfieldLine:Fixed
RoutePublicTransport

StopList(routeNumber,stopldentifier,stopNumber,nationallD)

—_— -

Figure E.5 — Interaction diagram for bus query

NOTE The interface dialogue may be a sequence of a set of messages and a set 6f’messages. Time runs vetftically

down the diagfam.
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Table E.2 — Interface dialogue meta attributes
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id1 Interface Traveller<- |Enables the c1,c2,c3 a1, a2 m1, m2
Dialogue BusQuery-> |information service
ISP provider to satisfy the
query: what are the
stop points on a
route?
m1 Message | RouteRequest | Enables remote de2
‘message |traveller support to
pose the query: what
are the stop points on
a route?
m2 Message Stop Enables the de2, de3,
List:message |information service de4, deb
provider to issue the
results of the query:
what are the stop
points on a route?
de1 Data Line.lineName | The name of a public c1
Element ‘text transport Line
de2 Data Route. An identifier of a c2
Element routeNumber: | Route on a public
identifier transport Line
de3 Data StopPoint.stop | An identifier in a c3
Element Identifier: limited context.for a
identifier public transport Stop
Point
ded Data StopPoint.stop | An ordéring of a public c3
Element Number: transport StopPoint in
number a'Route
de5 Data StopPoint:/ | A national identifier for c3
Element nationallD: |a public transport
identifier StopPoint
c1 Object Line The object class used de1
Class to describe all public
transport lines
c2 Object Route The object class used de2
Class to describe all public
transport routes
c3 Objest StepPoint—The-objest-class-used——de3d-de4;
Class to describe all public de5
transport stop points
a1l | Association Line Aggregation of public c1,c2 rk1
<-aggregate-> | transport Routes in a
Route Line
a2 | Association Route<- Relates a Route to its c2,c3 rk2
composition-> | Stop Points
StopPoint
rk1 | (association <Route> Identifies a Route in de2
attribute) the association a1
rk2 | (association | <StopPoint> |ldentifies a StopPoint de4
attribute) in the association a2
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E.4 Guide for Information Modeling

E.4.1 ITS/TICS data used in interchanges should be represented in an information model

In order to achieve interoperability, a common understanding of the semantic relationships among data is
critical. Experience suggests that information models provide a useful tool in documenting these relationships.
As such, all data concepts should be documented within an information model prior to being promoted to the

Qualified reg

E.4.2 UML

istration status.

class diagrams should be used to depict the information models

Over time, tI|1ere have been a variety of modeling techniques developed for depicting relationships a

data. The U
widely recogd
UML to depi
This requiren

E.4.3 Use
diagrams

This annex 4
ITS/TICS stg
between the
UML diagran
the informati
Registry.

Nonetheless

IL has merged the concepts found in many of these techniques and has now become:the
nized methodology for documenting relationships. As such, the ITS/TICS domain [should
Ct the data concepts recorded in any ITS/TICS Data Dictionary and the ITS/TICS Data Reg
hent includes the depiction of associations and specializations.

bnly the subset of the UML identified in this annex when developing the UML

stablishes a baseline of features that are considered appropriate for various target audiendg
ndards. It also serves as a guide in how to read the notations and a rulebook in how to

mong
most

use
istry.

es of
map

Data Dictionary format and the UML. Authors of ITS/TICS standards should remember that the

s are intended to provide an overview of the information,domain; the full detailed semant
bn domain is always incorporated into the contents of the Data Dictionary and the ITS/TICS

if the developers of a standard discover a gpecial need to use other notations, the st

cs of
Data

bject

standard sh¢uld include explanatory text in order to explain the semantics implied by the diagrampmatic
technique.
NOTE THe UML is a very comprehensive, robust'language and many readers of ITS/TICS standards may fot be

familiar with it
not to confuse

E.4.4 Each

The UML cla
than one dia

The class n4g
classes sho

The attribute

5 more sophisticated features. Consequently, some of the more complex notations should be avoided
readers or discourage stakeholders from reading and using the standards.

object class definedshould be represented in at least one UML class diagram

5s diagram may display’more than one object class and a given object class may appear in
jram.

me compartment should be present for all object classes shown in the diagram. Abstract ¢
Id be depicted with their class names in italics.

5 andioperations compartments of a UML class diagram may be omitted for any object class

SO as

more

bject

If an object g

Iass is a specialization of another object class, the relationship should be depicted in at leas

t one

UML class diagram. The Data Dictionary specialization is identical to a UML specialization. The diagram may
show multiple levels of specialization, but it is not required.

E.4.5 All component data element concepts of the object class should be identified within a

UML class

diagram

Data element concepts should be depicted as either attributes of the subject class or role names for classes
associated with the subject class. The attribute/role name should be identical to the descriptive name of the
property described by the data element concept.

A data element concept that is depicted as an attribute and has a multiplicity that may exceed one (1) should
be depicted as an array by including a pair of square brackets (“[]’) after the attribute name.
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NOTE While each data element concept must be depicted in at least one UML class diagram, it is not a requirement
to depict all data element concepts for a given object class in a single UML diagram. This flexibility is provided such that
the domain experts are able to structure the class diagrams for maximum readability; which may be best achieved by
showing this information in a series of diagrams rather than in a single diagram. There may also be cases where attributes
only apply in certain cases.

E.4.6 The value domain may be displayed when there is a single representation

If a data element concept is only associated with a single data element (i.e. representational form), the value
domain for that data element may be indicated in the UML class diagram. Otherwise, the class diagram
should not depict any value domain for the data element concept.

Whe||1 shown, a value domain should be indicated as the UML data type of the associatéd fattribute (i.e.
converting the data element concept representation into a data element representation)=Th¢ type name
should be identical to the descriptive name of the associated value domain.

NOTH It follows that data elements correspond to class-attribute-type triples in UML.

E.4.7T Each association should be depicted in at least one UML class diagram
Assofiations should be depicted as UML associations.

Roles should be depicted with aggregation adornments, as appropfiate. If the aggregation propefty of the role
is trug, the class diagram should depict the role as a diamond. If the multiplicity attribute is set t¢ “composite”
or “transient-composite,” the diamond should be filled in; otherwise the diamond should be hollow

Roleg should be depicted with role name adornments, :@s-appropriate. If a given role is navigable, the role
name adornment should be shown on the class diagram. The role name should be identical to| the property
term [of the role.

Roles should be depicted with Multiplicity adernments, as appropriate. The multiplicity adornment should
always be displayed, unless the multiplicity~has a value of “composite”. The UML multiplicity should be the
samg as the multiplicity defined in the, Data Dictionary and Data Registry, except for “transienf-composite,”
which has a UML multiplicity of “0..1”

Roles may be depicted with navigation adornments (i.e. an open arrow).

A nole may be depicted in(any class diagram. These can be useful in providing additional inforfnation to the
reader.

Consfraints may be-depicted.

E.4.8 Tables.should be defined as a pair of associated object classes

A logiical table should be defined using a table object class that provides information about the thIe contents
and an-associated entry object class that defines the contents of each record within the table.

The contents of a table, i.e., the entries, may be accessed by multiple table object classes. Each access path
should identify the key used to identify specific entries in a table.

E.4.9 Other guides on developing data (independent of modeling)

E.4.9.1 Property rules

The naming and semantics of a property should be general enough to allow use of the property with more
than one object class since a property is not restricted to a single object class. The naming and semantics
should also be general enough to allow use of the property with more than one value domain, since a property
is not restricted to a single value domain.
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