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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
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Introduction

The objective of this Technical Report is to provide user guidance for the harmonisation of data concepts
where there are similarities in definitions, including semantics.

iples for the
d.

usually be
achieved given sufficient investment of knowledge and resources. Nevertheless this. generally leads to
duplication and other unnecessary, futile and even useless work being undertaken. Fhis also asgumes that
thgre is an unlimited resource available to achieve the desired interoperability, whereas, in pragtice, time,
buglget and shortage of skilled resources often cause compromise. Additionally,/intefoperability in pne aspect
is sometimes achieved by the lack or loss of interoperability in another. Harm@nisation is intended to reduce
thg nugatory work, increase efficiency and thereby reduce the incidence of errors and faults.

This Technical Report describes a proposed process for harmonisationi<of*data concepts to arrive gt preferred
definitions for use in formal standards, specifications, technical repoerts’and information models. Thie proposal
is based on consideration of a harmonisation process used by international groups involved in trahsport and
logistics information and control systems.

Harmonisation provides a means to improve efficiency*and effectiveness of ITS, by helping fto remove
duplication, inefficiency, ambiguity and confusion, and.‘thereby improve clarity, comprehension, pafety and
efficiency.

© 1SO 2012 - All rights reserved Vv
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TECHNICAL REPORT

ISO/TR 25100:2012(E)

Intelligent transport systems — Systems architecture —
Harmonization of ITS data concepts

1 | Scope

Th|s Technical Report provides guidance on the harmonisation of data concepts that are being mpnaged by
dafa registry and data dictionaries such as those described in ISO 14817:2002.

This Technical Report describes processes for harmonisation of such data concepts to arrive af preferred
delLinitions for use in formal standards, specifications, technical reports and inférmation models. It i$ based on
comsideration of a harmonisation process used by international groups involved in the ITS sector|and in the
wider sector of transport and logistics information and control systems.

2 | Terms, definitions and abbreviated terms

2.1 Terms and definitions

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

2141

attribute

data concept that represents a single property of an entity

2.1.2

data concept

definition of a kind of data representing a concept in the subject domain that can be identified

with explicit boundaries and.meaning and whose properties and behaviour all follow the same

rules

NQTE This Technical-Report assumes that data concepts, however they are represented, may have striicture, such
that individual property definitions are grouped into aggregate entities representing larger-grained concepts in| the subject
domain, and these ‘entities may have relationships to one another; this basic idea is common to most| description
languages and metamodels including UML, XML and entity-relationship notations.

213

entity.

dataleoncept that may have attributes and relationships to other entities

NOTE This Technical Report follows common usage of the term “entity” where the words “entity kind” or “entity class”
would be more accurate.

214

harmonisation of data concepts
process of reconciling differences in semantics, structure and syntax of similar data concepts

NOTE

Harmonisation may include the establishment of a single pervasive definition for each data concept (i.e.

standardization), but can also encompass flexible approaches in which definitions can be understood to grow closer
without becoming identical.

© 1SO 2012 — All rights reserved
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215
ontology

rigorous conceptual schema representing the subject domain

2.1.6

relationship

property of a data concept that defines its relation to another data concept

2.1.7

standardization of data concepts

process of

ncfnhliching a cingln standard definition for data nnnnnpfe

2.1.8
taxonomy
classificati

2.2 Abg

221
ACC
aggregate

2.2.2
ASCC

bn scheme for a subject domain

reviated terms

core component

associatiof core component

223
ASN.1
abstract sy

2.2.4
BCC
basic core

225
BIE

ntax notation one

component

business ipformation entity

2.2.6
BRS
business r

2.2.7
CcC
core com

bquirement spegification

bonent

2.2.8

CCC

change control committee [ISO 14817 (2002)]

2.29
CCTS

Core Components Technical Specification

2.210
cv

controlled vocabulary

© 1SO 2012 — All rights reserved
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221
DEN
Dictionary Entry Name

2.2.12
ETL
Extract, Transform and Load

2213
IEC

International-Electrotechnical Commission

uirements specification mapping

2.2.19
TBG17
"Trade and Business Processes Group.working group 17', UN/CEFACT

2.2.20
TG
teghnical committee

2.2.21
TICS
trahsport information & control system

2.2.22
TIH
TrgvekInformation Highway (UK)

2.2.23
UML
Unified Modeling Language (ISO/IEC 19501)

2.2.24
UN
United Nations

2.2.25

UN/CEFACT
United Nations Centre for Trade Facilitation and Electronic Business

© 1SO 2012 - All rights reserved 3
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2.2.26
WD

working draft

2.2.27
WG

working group

2.2.28
XML
eXtensibl

Markun | anauaqge.
Lud ~J J

3 Back

Developm
frequently

for harmonisation of these synonymous concepts has been acknowledged to enhanée-interoperability

reusability

Current ap
for each (
programs
the numbe

3.1 Pro

The first ig
which wor
opportunity
implement

3.2 Semantic differences

A second
subtle sem

ground issues

ent of information systems and networks supporting business processes for transport and logisfics

encounters multiple similar data concepts, any or all of which may be in widespread use. The n¢
but there are significant issues to be overcome.

proaches to achieve the data interoperability are principally to write ad<hOc data interface progra

ed
nd

ms

air of communicating systems. Experience shows that development and maintenance of thg¢se

s expensive in terms of both time and money. The total effort required increases with the squareg
r of communicating systems.

brietary data concepts

of

sue is that many data concepts are proprietary orcare deeply embedded in proprietary systems,

k well within their intended domain but are net‘freely accessible for broader use. There is
cost for a system whenever there is a\similar but nevertheless separately defined 2
2d concept in use in another domain that is-not applied to the subject system.

an
nd

ssue is where the concepts are subjects of widely used standards, but are not identical and have

antic differences in their useyIn this case the standards development organisations have gener

Blly

for

been protgctive of their own approaches, based on concern about the cost of enforced changes on already
deployed bystems. This has resulted in diminished success in harmonisation processes (in the USA
example).

Semantic fplashes are where similar or overlapping concepts are used with different detailed semantics
different standards.

3.3 Strycturaldifferences

Structural

clashes are caused by the heterogeneity of representation which is possible with many techniqu

eSS,

such as XML representation. For example, using XML format the same concept can be expressed in several
different ways. ISO 24531 provides assistance in these respects for the use of XML in the ITS sector.

XML Schema enables constraining of XML documents but this was designed for constraining the content of
XML documents not for the conceptual representation. Within XML, structural clashes are mainly caused by
the different usage of specific constructs, e.g. by a different usage of attributes rather than embedded
elements or by expressing concepts in enumeration values.

Usually freely designed XML documents used for specific application purposes do not provide sufficient
information about the semantics of the data. The semantics of XML elements used by web applications is
hard-coded into the applications and is typically not available in machine processable form. This applies also

© 1SO 2012 — All rights reserved
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to documents with available structural schemata (XML Schema), which in most cases define the syntactical
structure of XML documents without explicit specification of their meaning.

Recording all standardised data using ASN.1, as specified in ISO 14813-6, provides assistance for defining
structure and semantics, but of course does not prevent two independently designed structures from clashing.

Other forms of representation allow similar clashes to exist.

3.4 Difficulty of application of existing data concepts

WHen addressing a new application domain there should be a desire 1o reuse concepts that alreaply exist as
prgprietary or open standards, but the mechanism to render them usable may be unclear. Thig generally
requits from semantic differences or uncertainty in the application of the concept, or begcause|significant
domain knowledge is required for the successful reuse of a data concept from a different” domiin. It can
appear easier to an engineer to design a new concept rather than verify that an existing One is exadtly suitable.
Ex|sting concepts tend to come within structures that are not optimal for further new applicdtions, and
unnecessary surplus structure discourages re-use.

3.5 Report of investigation

'Hgrmonisation' is often touted as the means to resolve these issues; but has been much more| difficult to
aclieve than expected. This Technical Report is based on an on-going investigation being carrjed out on
behalf of ISO/TC 204 working group WG1 (Intelligent Transpori'.Systems [ITS] Architecture, Taxonomy,
Tefminology and data modelling), into various approaches uSed for harmonisation. This Technical Report
prgsents tentative conclusions regarding the effectiveness :0f the approaches for general use in intelligent
trahsport systems, and the wider sector of transport and logistics.

4 | Harmonisation — General discussion

4.1 Introduction to harmonisation

ovérlaps. However, successful achievement of the harmonisation process remains a problem in mgny areas.
Mgmbers of ISO/TC 204 WG1 have been considering this matter for some time and propose solutjons to the
requirement for effective harmonisation at syntactic, relationship and semantic levels. These sglutions for
hafmonisation are provided inthis Technical Report.

Harmonisation in this context is the process of resolving differences in data definitions that havF semantic

Progress in this respect has also been achieved in the 'United Nations Office for Trade Facilltation and
Elgctronic Business TUN/CEFACT] by the 'Trade and Business Processes Working Group' [TBG], gpecifically
TB|G17, as discussed in a subsequent section.

Harmonisatien is easier to achieve if a single organisation owns all of the systems or specificafjions being
haymonised. Harmonisation is particularly difficult in a mature domain where there are already ¢stablished
implementations and standards but no single controlling authority to enforce the use of one particular standard.
Nevertheless even within a loosely aligned community, a harmonisation process can still be valuable in
signalling preferred representations and providing aids to translation or migration.

4.2 lllustration of the need for harmonisation

It is helpful to consider the nature of the problem to be resolved. Take for example the need for integrated use
of travel information in an advanced national traveller information service. One class of information for the
traveller information system will be timetables for various travel services. To take an example from Australia
where two timetables are to be merged but the times of service departure are expressed differently:

— Travel service A departure time format: local time in New South Wales (time zone universal coordinated
time + 10 hours) 12-hour clock, subject to daylight savings time (Concept A);

© 1SO 2012 - All rights reserved 5
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— Travel service B departure time format: 24 hour clock based on Western Australia (time zone universal
coordinated time + 8hrs) and not subject to daylight saving time (Concept B).

Of course, if the travel service were totally local, and travellers had no mobility, the only criteria would be local
custom. However, as the object of travel is mobility, and we may expect one traveller to move from one
locality to another, we may expect one travel provider to be providing travel information to traveller information
systems elsewhere, and in these days of Internet we may also expect direct enquiries from elsewhere; there is
therefore a significant benefit to be gained from harmonisation. An analyst can understand that both services
have an implementation of the same underlying concept — the departure time of a travel service — and can
therefore take steps to harmonlse It will be apparent that there is a need for a series of conversions and

or a third referred) optlon could be the use of a standard t|me such as UTC wrth the conversion to the time
format as preferred by the person making the inquiry (query) to be made at the time of a query.

4.3 Challenges in harmonisation

For a single underlying domain concept, there are many types of difference that can‘arise between the
expressiors of that concept in two different systems.

The follow|ng example is from a European project (Harmonise) for the 'Conceptual Nermalisation of XML Data
for Interopgrability in Tourism'.

This proje¢t studies problems in using XML data in the tourist industry, and while much of its harmonisatjon
resolution Js very specific to XML it provides a methodology that in proeess (if not in detail) is similar to thgse
described |in this Technical Report, and provides some good examples of the problems involved. These gre
shown clearly in Tables 1 and 2 below.

Table 1 — Sample of differences

Diff¢grent naming PostCode vs. PostalCode
Diff¢rent position Postcode in Addressrather than in Contactinfo
Different scope TelephonePrefix and TelephoneNumber separated vs. as single concept

In the wider industry there is a need to-resolve these differences to achieve interoperability. Harmonisation is
possible because an observer can still-see that, for example, “postcode” and “postalcode” are still expressions
of the same domain concept.

The example in Table 2 shows\three valid but different ways of expressing the concept PostalCode in XML.
Table 2 — Structural heterogeneity of XML

<Contactlnformation>
<Addrness{PostalCode="X-1220">
Wannpby/Street 59, Dreamtown</Address>
</Contactinformation>

<ContactInformation>
<Address>
<Street>Wannaby Street 59</Street>
<City>Dreamtown</City>
<PostalCode>X-1220</PostalCode>
</Address>
</Contactinformation>

<Contactinformation>

6 © 1SO 2012 — Al rights reserved
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<Address>
Wannaby Street 59,
<PostalCode>X-1220</PostalCode>
Dreamtown
</Address>
</Contactinformation>

The post code example shows some differences that can arise in the expression of one attribute within
aggregate entities. In general there will be a set of entities partially corresponding to another set of entities.

Even where two systems or specifications apparently have similar scope when viewed at a high”l
mgdy be entities present in one system that are entirely missing in the other.

In @n example from highway location referencing in the UK, one data model included the follo
comcepts:

RoadSection |- Link |- RoadsidePoint

whijle another system used:

Section Section_LRP

pvel, there

wing three

There was an approximate semantic equivalence, between “RoadSection” and “Section”, andl between
“Sg¢ction_LRP” (which stands for Location Reference Point) and “RoadsidePoint”, but there was no
for[“Link” — due to differing requirements and “business rules about segmentation of the road ne
harmonisation between the two models has-io resolve the issue of how to resolve the relation
“Se¢ctions” to the “Points”, which in the second model is direct but in the first model is through the in

equivalent
work. Any
ship of the
termediate
Jifferences

actic level.
Cepts were
Ctures and
e detailed

A well established approach to deal with the issues raised above is to standardize on a single fo

rmat to be

used in all applications. This can be very effective. However there may be forces which make complete

standardization difficult. Often the same concepts occur in different business contexts, but the reali

sation of a

concept that suits one business context may be very unsuitable for another business context. Harmonisation

processes recognise this by trying to reconcile differences to a practical level without always enforci
of a single standard realisation of each concept in all business contexts.

ng the use

The processes are clearly related, for example the outputs of harmonisation may subsequently be used as
standards, but harmonisation is always focussed on reconciling differences across more than one set of

definitions, whereas standardization may simply be the establishment of a single set of definitions.

© 1SO 2012 - All rights reserved
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Harmonisation increases interoperability, which need not be all or nothing: for example some parts of
harmonised specifications could produce limited interoperability, perhaps with some special work needed in
order to exchange data successfully; the better the alignment between the specifications the less special work

is needed.

4.4.2 Harmonisation by recognising underlying concepts

Harmonisation was possible and worthwhile in the above examples because the data models or other data
specifications were an expression of overlapping concepts from the subject domain. The scope and structure
of each model has been influenced by specific business contexts and other contextual factors, but each does

reflect con
formats, a
semantics
semantic s
that, despi
the subjec

In simple
model exp
example o

In more c(
ontology,

between t
Admittedly

C - nt
h analyst is able to attempt to understand similarities because the descriptions show that, the
overlap — both models are talking about the same domain concepts. The analyst is able to identify
imilarities because he/she has a mental reference model of the subject domain, and-can idenify
fe the differences that may exist, the data definitions in each set are a representation(of-concepts in
domain.

cases it is possible to proceed to harmonisation directly without making the ©ackground referemce
icit. In these cases one data model will be changed to make it more similar\to.another. The extreme
f this is complete standardization, where the two contexts come to use exactly the same model.

mplex situations there is value in making the background reference model explicit in the forn] of
.e. a rigorous conceptual schema representing the subject domain. The difference in natpre
e background ontology and the data specifications underggding harmonisation must be stresspd.
the data specifications may already be seen as attemptsat rigorous expressions of the subject

domain, biit they are shaped by their specific business contexts. The ontology used in harmonisation shopld

be more in
the under
specificatid

refined hafmonisation approach used by the UK Highways’Agency; both are described in Clause 5.

dependent of business context. A harmonisation process can then use this reference ontology in
standing and also the recording of the similarities and differences between different dpta
ns. These ideas are developed more fully in the UN/JCEFACT Core Components approach, and the
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/ harmonisation
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reférence set P

ure 1 shows that data concepts from two.semantically overlapping data specifications (labelled
5 example) can be harmonised to produce ‘P’, a preferred or reference set of concepts.

rmonisation is typically more than\a simple superset operation. If the original sets A and B ha
ependently then they may intclude differing versions of the same underlying concepts, and
onciled to a single preferred,version in P. In some harmonisation contexts, some or all of th
eed for P will be fed backK into the specifications A and B which become more interoperable.

b term "harmonisation) is used in a narrow sense to describe the process of selecting P by corn
i B, and also in_@wider sense where it also includes any adjustment of A and B to achieve
h P.

nd B in their original states may differ from each other and from P:

for valid reasons of optimisation for their different business contexts;

Figure 1— Data concepts from specifications A and B are harmonised producing preferijed or

A and B in

e evolved
these are
e changes

sidering A
a better fit

In cases where there is no strong justification for the difference.

The ideal goal of the overall harmonisation process is for all differences of the second kind to be removed,
and for the only remaining differences between A/B and P to be clearly justified for the specific business
context of A or B.

These process concepts and definitions may be understood more clearly by studying the specific examples in
Clause 5.
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4.4.3 Harmonisation and metadata registries

A harmonisation process is usually used with a metadata registry. The harmonisation process is used to
increase the consistency of the registry contents. A and B are submissions to the registry, and the outcome P
is also stored in the registry. In some contexts A and B will be replaced by P in the registry, while in other
contexts A and B may be retained to support legacy systems.

A metadata registry imposes a structure (or "metamodel") for metadata. There are multiple registry standards
and implementations with differences in metamodel. Most basic concepts of harmonisation are independent of
the registry structure and could be |nstant|ated with most registry |mplementat|ons However some
harmonisation . 1= = ol ore s on
the type of metadata reglstry used

A metadata registry may also impose a process for registration. The harmonisation processes déscribed in
this TR arp typically an extra level of detail that is not covered within defined registration precesses. They
could be apapted to work together with most registry processes.

4.5 Steps in the harmonisation process

This subclause illustrates steps in the harmonisation process by continuing the simple example with the dpta
specifications labelled ‘A’ and ‘B’, although a harmonisation process may involve’ more than two input dpta
specifications, and may require more complex analysis at each step. Subclause 5.5 shows how these st¢ps
are instanfjated in a specific harmonisation process.

In generalffor a pair of data concepts from (A, B) harmonisation is the selection of preferred concept P baged
on the attributes, relationships and semantics for individual data cencepts in A and B.

P = h(A,B) where h is the harmonisation preference function

with concgpt P. In other contexts, concept P is retained*as a reference that should be used as the target|for

In some h{rmonisation contexts it may be possible to chahge concept A and/or concept B immediately to align
future dev

lopments.

The follow|ng steps must all be performed. They are not independent and are likely to be applied in multip
iterations.

e

4.5.1 Derive entity boundaries — including names and semantics
Simple illugtration: h( entity name-A, entity name B ) = entity name P

Harmonisgtion will identify"a-preferred or reference entity with a name. However, in generating the namgq, a
process off 'conceptual nermalisation' [Harmonise Project] is an intrinsic part of the harmonisation process.|By
agreeing g preferred-name, a basis for the data concept is agreed at a highly abstracted level, without getting
concerned| with the.structure of the concept. However, it should be noted that the subsequent harmonisafjon
of detailed| attributes and relationships puts a test on the results of the present step, as the full semanticqg of
the entity |include the semantics of its attributes and relationships. The harmonisation of attributes 4nd
relationships-may cause a refinement to the harmonised entity boundaries

4.5.2 Derive relationships — including role names and semantics
Simple illustration: h( relationship A, relationship B) = relationship P

Relationships in A and B will lead to corresponding relationships between preferred or reference concepts in P.
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4.5.3 Derive attributes — including names, semantics and datatypes

Simple illustration: h( attribute A, attribute B ) = attribute P

Attributes in A and B will lead to corresponding attributes of preferred or reference concept in P. Where two
different attributes are semantically equivalent, a single preferred attribute must be chosen. In some cases
attributes with related but different semantics may indicate the need for a new entity to hold the attributes.

4.6 Other work related to harmonisation

4.4.1 Extract, Transform and Load (ETL)

Th
en
as

da
de
tra

4.6

Th
an
Lik
tra

countered in enterprise data management, and is the focus of the "transform" step of.the-techni

a warehouse, not to harmonise models for future systems developments.”Despite sign
elopment we are not aware of a clear open standard approach to developing and specify
hsforms for ETL.

.2 MOF QVT (Meta-Object Facility Queries Views and Transformations)

b Object Management Group have developed and publishedMeta-Object Facility (MOF) “Que
i Transformations” (QVT). It offers a graphical notation to éxtend UML, including transformatio

hsformation where metamodels are different, e.g. UML 0 relational database renditions of effg

b idea of resolving differences in data sets covering related concepts but using different-models is also

jue known

Extract, Transform and Load (ETL). There are a number of ETL frameworks which.allow the specification
of fransformations from one data model to another. However the main focus of ETL.isto establish a

consistent
ficant tool
ing model

ries Views
N symbols.

e ETL, QVT can be used to resolve differences in models."\However, it seems focussed on mod¢l-to-model

ctively the

same domain model. It does not provide a process for-hafmonisation of similar but different data compcepts.

5.1

Th

5.1.

5.1

Current approaches to harmonisation in ITS international standards

Four approaches
b four approaches to harmonisation in the ITS sector discovered in our investigation are describe

1 1S0O 14817 approach

TC204 WG1 déveloped ISO 14817:2002, which primarily specifies a data registry, but it al
a harmonisatien process that uses the registry framework.

.2 ISO/IEC,20943 approach

The™ ISO/IEC 20943 series reports on "Procedures for achieving metadata regist
consistency" and is being developed in six parts, two of which have been published. Thg

0 below:

50 outlines

[y content
se reports

expand on the ISO/IEC 11179 series of standards for metadata registries.

5.1

.3 UN/CEFACT TBG17 approach

The approach developed within UN/CEFACT TBG17 is described in [TBG17 CCL (2008)]. The
purpose of TBG17 is to be responsible for consistency and harmonisation of business process models

and core components across business domains and sectors.

.4 Highways Agency approach

This approach is taken by the Highways Agency (UK) to support its information exchanges with

partner organisations.
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52 ISO

14817 harmonisation

ISO 14817:2002 was based on an earlier edition of the ISO/IEC 11179 series, customising it for the domain of
Intelligent Transport Systems.

ISO 14817:2002 describes its harmonisation process in A.6 in Annex A ITS/TICS Functional operating
procedures (for the ITS data registry and data dictionaries).

ISO 14817:2002, A.6.1 Introduction states, "These procedures detail how the CCC and the Stewards execute
their responsibilities...regarding identification, reconciliation and documentation of data concept overlaps and

duplications—=

ISO 14817:2002, A.6.2 describes a ten-step process for identification and resolution of harmonisatiofinissu
The steps pre summarised below.

5.2.1 Stgps

Steps 1 t@ 4: The Registrar uses the capabilities of the Registry to identify potential oyettapping or redund
data concgpts. A listing of potential issues is prepared and distributed.

Step 5: St

'The first

understandl the semantics of the data concepts at issue. If the semantics are not equivalent then the d

concepts 3
agree to U
supersede
address th
agree on g

The Resol
concept ag

bwards analyse their assigned issues and determine appropriate reselutions.
step in this process is for each of the Stewards involved in-a¢set of data concepts at issue

hould remain separate. If they are equivalent or significantly*equivalent, then the Stewards sho|
se one of them, modify one of them for joint use, or.mutually agree to a new data concepf
those data concepts at issue. After achieving semantic resolutions, the Stewards then sho
e Value Domain (if appropriate) of the data concepts' at issue. The intent of this examination is
mutual solution to these dimensions of the data_concepts at issue.

Ltion may be that one data concept is selected and other data concepts reference the selected d
superseding, the data concepts at issué.are merged into a new data element and the other d

concepts

separate gnd independent.’
The Stewdrd reports the resolutions to the'Registrar.
Steps 6 and 7: Proposed harmonisations are distributed, with opportunity for further debate.

Steps 8 and 9: The Change Control Committee review and approve harmonisations and review issues.

Step 10: T}

5.2.2 Su

An Austral

t issue reference the new data concept as superseding, or the data concepts at issue are k

he Registry isTupdated.

ccess of\practical application of the process

an_prototype ITS data registry (supported by ITS Australia and other funding) operated for a b

ant

to
pta
uld
to
uld
to

ata
ata
et

rief

period but

chHieved limited progress indata harmonisation

The UK Highways Agency implemented an extended ISO 14817 registry. The registration process was found
to be helpful, but not sufficient on its own to achieve harmonisation of multiple overlapping concepts, and a
complementary process was defined as further described in 5.5 below.

12
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ISO/IEC 20943 approach

The ISO/IEC 20943 series consists of six parts, of which two have been published (as Technical Reports):

Part 1:Data elements;

Part 3:Value domains.

Additionally, Part 5: Semantic metadata mapping procedure, is particularly relevant to harmonisation and has
reached working draft stage.

Alllparts assume that the metadata adheres to the metamodel defined in ISO/IEC 11179-3.

5.3.1 Part 1:Data elements

Th(s part describes two alternative approaches for populating a metadata registry: bottom-up and top-down.
The "bottom-up approach” involves harvesting data element definitions from<system interfaces], and then
inferring the abstract data element concepts. (The Highways Agency appreach described in 5.5 can also be
desgcribed as "bottom-up").

To|quote the most relevant section of Part 1:

".. the registrar should perform content research to determine the following:

» | Is the data element described in an existing International; National, or organizational standard?

» | Does a data element exist in the registry, or a federation of registries, that has the potentigl for being
reysed?

The practitioner will determine if a data element might be adapted to meet new requirements, pr if some
attfibutes of an existing data element (e.g.; value domain, data element concept, or conceptual domain) might
be[reused with the new data element. Content research should include a search of conceptual domains, data

ele
thg

ment concepts, and value domain§, as well as data elements, to identify attributes that might be
data element to be registered, If a standard data element exists that can be used as a model t

relevant to
b meet the

particular specifications for a_few purpose, some of its associated metadata items may be feused for
registration of the new data element.

The result of this step is confirmation that a new data element is needed, or a decision to modify gr reuse an
existing data element or-some of its attributes."

After the data elemients are well described, the abstract data element concepts are derived. A sgingle data
elgment concept'may be related to several data elements with different representations.

The "top=down approach" is a planned approach to defining metadata, as opposed to being in r¢sponse to
an eX|stmg system mterface In ISO/IEC 20943 1 the top -down approach proceeds in an object-oriented way,
reg efore data

ele

ments and representatlons

There should be little need for harmonisation because the top-down registration should not create any
competing concepts.

5.3.2 Part 3:Value domains

Part 3 allows for the registration of similar but different value domains. When considering registration of a new
value domain, the registrar should determine whether any existing conceptual domain is appropriate, and if so,
the sets of value meanings should be checked and any new value meanings added. There is no guidance for
what to do if a pair of value meanings is similar but different.
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Part 3 also allows the approach where two conceptual domains remain separate but each relate to a new
common super-ordinate conceptual domain with no enumerated values.

5.3.3 Part 5:Semantic metadata mapping procedure

This part is in progress at the time of writing. Working drafts describe how to map between overlapping
metadata sets describing similar concepts. The mapping is performed specifically for the purpose of
supporting the identification of a recommended set of data elements which may be a new combination of the
existing metadata sets.

A three-stggeprocess s outlined:
1. Identify the metadata sets that will be in scope for mapping.
2. Group data elements by object class. An approach noted as helpful is to take one metadata set as

"primary" and to follow its groupings. For each object class, list the corresponding elements within
each metadata set.

3. Find common domain element concepts within each object group. Identify the\"type of heterogeneity
that exists for each specific data element. Derive a set of recommended data.elements from the
capdidates.

There are pix categories of heterogeneity:

ame, no difference;

ierarchical difference;

bxical difference;

S
H

— Domain difference;
L
Syyntactic difference;
Complicated difference;

Some catggories have further sub-types:

Part 3 alsg recognises that value_domains must be harmonised and identifies three kinds of conversions and
three kindg of structural rearrangement.

Although Fart 3 gives a preeess to identify sets of corresponding data elements, and identifies the kindg of

difference |between theSe“velements, it does not include any guidance on how to choose between the
competing|alternatives once the differences have been identified.

5.4 TBG17 Business process & core components

5.4.1 Fundamentalidea of core components

UN/CEFACT has published the “Core Components Technical Specification”, part of the ebXML Framework.
The key idea that supports harmonisation is the separation of “core components”, which have no specific
business context, from “business information entities”, which apply in specific business contexts. Core
components can therefore be viewed as an example of the background ontology described in 4.4 of this
Technical Report.

Core components have some similarity to the idea of "data element concepts" in ISO/IEC 11179-3: both are
abstractions away from specific business contexts. However, core components are still closer to
implementations than data element concepts; for example core components have datatypes and can have
structure similar to that used in implementations.

14 © 1SO 2012 — Al rights reserved


https://standardsiso.com/api/?name=319ec26d41acdbdf7b9978129a02736c

ISO/TR 25100:2012(E)

5.4.2 Harmonisation team submission guidelines and procedures

The Core Components Technical Specification does not provide fully comprehensive guidance for the
harmonisation process. Recognising this, UN/CEFACT TBG 17 developed “Core Components Library
Submission Guidelines and Procedures” to guide the maintenance of its "Core Components Library".

A normal submission to TBG17 consists of core components and business information entities, plus a
supporting business requirement specification. TBG17 then harmonises each set among domains to ensure
that the harmonised set may be used across different business process domains.

Important-steps-inthe-process-are-
Ra-St8pS—HIH8P+ H-S-

—| To ensure that submissions are well-formed, using a checklist;

—| To harmonise core components;

—| To edit business information entities based on harmonised core components;
—| To harmonise business information entities.

Supmitters must supply all details in a detailed template form, which“appears to prevent syibmissions
comsisting solely of existing electronic models or schema.

Ei

dure 2, reproduced from the TBG17 guidelines, illustrates the process of harmonisation of core components.

i BRS

Assess the‘Info. Model

1‘ v

Characterize Core Concept

Business Process

Information Model
Structure

Al Harmonize BCCs
the
ACC l

Harmonize ASCCs

'

Harmonize ACC

® oors >

Figure 2 — TBG17 Core Component Harmonisation

A similar process exists for harmonisation of business information entities.

The TBG17 Core Components Library has a defined version control process, with a release going through
four stages as contents go through the harmonisation process.
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5.4.3 Harmonisation rules

To guide the individual steps of these processes, the submission procedures document contains a section on
"Harmonization Rules and Guidelines", items which TBG17 has learned through the experience of
Harmonization. Many of these rules are concerned with metamodel conventions, adding extra constraints to
the general metamodel of the Core Components Technical Specification, but two rules in particular give
guidance for the actual harmonisation part of the process:

— "The submission SHOULD NOT include BCCs [basic core components] which are generic in nature
where they are not backed by a busmess reqwrement (submlssmn) and where they have no clear
busin
possibyle. Note that business domaln quallﬂcatlon occurs at the BIE Ievel in context "

— "The Oxford English Dictionary in conjunction with the TBG17 Controlled Vocabulary SHOULD.be uged
as reference source for meanings of words in definitions and DEN (Dictionary Entry Name) Terms."

An earlier |(2004) version of the same guidelines gave additional specific and interesting guidance and rules
on the subject of harmonisation, but these appear to have been withdrawn:

— "Harmonisation should ensure that a single semantic concept is captured.-in_one and only one Cpre
Comppnent structure. This may conflict with different views on that concept-in different contexts ang it
confligts with the emergence of new submissions."

— "Ifitig agreed, that there is a need to have two or more core compenent structures for the same semantic
concept, then the core components library administration has to make sure that they refer to each othef in
order fo guarantee that any further development will be a consistent one."

The earlief version also included a concept of simplified "detived" core components that referred to mpre
complex cpre components; this concept appears to have been dropped.

5.4.4 Sutcess of practical application of the process

TBG17 hap established a library of around 2000(core components and business information entities, althoygh
most have[not required harmonisation due to/being unique.

5.5 Highways Agency (UK) — Core*Components Analysis of the ITS Metadata Registry

5.5.1 Basis

The UK Highways Agency-has also derived a process of Core Components Analysis to encourgge
harmonisation of data cencepts. The process is based on the idea from the UN/CEFACT Core Components
specificatign that “core.,Components” have no specific business context, while “business information entities”
apply in specific business contexts. The process was initially developed independently from the UN/CEFACT
TBG 17 guidance;-but produced many similarities to that guidance. However, it differs in scope and in detail
from the process applied by UN/CEFACT. The UN/CEFACT process aims to ensure global interoperability.
The Highways Agency approach is more focussed on incremental improvements to legacy systems and
specifications:.

The process uses the extended ISO 14817 metadata registry implementation (which can be viewed
at www.itsregistry.org.uk, with the relationship to ISO 14817 explained at www.itsreqgistry.org.uk/14817.html).
The submitted data definitions all have their individual business contexts and they can be seen as context-
specific instantiations of a single set of underlying concepts, the core components, as shown in the example of
Figure 3.

16 © 1SO 2012 — All rights reserved


http://www.itsregistry.org.uk/
http://www.itsregistry.org.uk/14817.html
https://standardsiso.com/api/?name=319ec26d41acdbdf7b9978129a02736c

ISO/TR 25100:2012(E)

TrafficConditions Similar LinkFlowReport
-linkld l - — — 7bu T = — — _|-linkid
-gccupancy different -occupancy
-averageSpeed Tl
-journeyTime
- dependencies with i
. justification for differences 4
: given husiness context s
T — A
N - oy
- /
4\._‘ )
! i
Care Components
| L
TrafficConditions
-linkld
-journeyTime E
-averagesSpeed
-accupancy
-Tlowy

Figure 3 — Core.component example

5.8.2 Derivation of core components

The set of core components is derived through analysis of the existing registered models. The procgss aims to
belas objective as possible to avoid the;possibility of the core components being yet another compgting model.
core components are not introduced unless justified by existing models. The engineer should resist the
temptation of “fixing” the registered models unless there are other registered models or established design
rules to justify the improvement. Therefore, while UN/CEFACT Core Components are supposed to be
pendent of business context, the core components of the Highways Agency’s metadata registry| do have a
brgad business contexi.that is the superset of all the business contexts of the submitted models. |This helps
ensure that any analysis’effort is constrained to be focussed on Highways Agency business needs. For this
regson the core components analysis process is also referred to as "simple ontology", because it is|analogous
to fthe agile pregramming practice of "simple design", where the design is only extended in rgsponse to
ingremental cutrent requirements and not future requirements.

The outputs of the analysis process are the set of core components plus the mappings from registefed models
to core'components. Each link observed between a registered item and a core component has assqciated text
attempting to explain and justify the differences. If there are legitimate justifications for the shape ofjthe model,
those will be declared, but if the model contains poor design or sloppy thinking, these should also be exposed
because a good business justification cannot be agreed. This gives a powerful way to provide objective review
feedback and improve the quality of submitted models, since there is often no genuine justification and the
submitter can understand and agree this. Furthermore, the improvements made through this process are in
line with requirements brought by other models, and any changes should bring the submission closer to the
others.

5.5.3 Contrast with UN/CEFACT process

The Highways Agency process is therefore slightly different from the UN/CEFACT process (depicted in
Figure 4), which starts with business requirements and then derives the core components and specific
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business information entities. The business requirements may or may not have been derived from existing
systems.

Not part of scope of

poeeesnnnnnooaa- , UN/CEFACT

1 existing | process, but may

| svstems | lead to proposals

"""""""" \ for CCs and BIEs Core
Components

8 _ Mapping: BIEs are
N analysis simply domain-

business % specific profiles of
CCs.

requirements ]
Business

Information
Entities

Figure 4 — Core components analysis process of UN/CEFACT

s
systems or > Core
specifications Components
These have-similarities to The analysis process also
BIEs — they\have business yields a mapping between the
context<and'can be traced to existing systems and the core
core-components — but they components.

may.have large differences
from those core components.

Figure 5 — Core components analysis process of Highways Agency

In the UN/CEFACT approach, the “Business Information Entities” may be created at the same time as the
core components and may differ from the existing legacy systems.

In the Highways Agency approach (depicted in Figure 5) the existing data specifications are expressed

alongside the core components and shown to be context-specific instantiations of those components, but
because the existing specifications were designed before the core components, the mappings allowed
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between them to have to be much more flexible than the mappings allowed by the UN/CEFACT Core
Components metamodel.

In the UN/CEFACT approach, the newly derived BIEs provide an explicit target for the future evolution of
legacy systems. In the Highways Agency approach, this target is not so explicit, but it is suggested by the
combination of the core components and the words of the mappings. In the Highways Agency context, the
business case for the effort in creating explicit ideal BIEs is not clear as the stakeholders for the submitted
specifications may not be receptive. Instead, the process looks case by case on the feedback that can be
given to stakeholders of existing systems. A compensating advantage of the process is that the mappings
from legacy systems to core components are explicit.

As| the Highways Agency core components are created in response to multiple independently |developed
sygtems or specifications, perhaps containing flawed design, the differences between those systems and the
cofe components are greater than those allowed by the UN/CEFACT Core Components metamogel, so the
mgpping has to be more flexible. The mappings are expressed as UML dependencies) ‘and epch model
elgment from existing specifications may have one or more dependencies to any model-elements |n the core
components model.

5.9.4 Rules guiding the analysis

The core components analysis is performed for a given subject matter,area where harmonisation ip that area
is of particular business benefit to the Highways Agency. All registered-definitions in the subject matter area
arg considered. The main steps are similar to those defined in 4.5.

1. Build up an outline conceptual schema by including.concepts one by one from individuallregistered
data definitions. Show how each submitted entity maps to the core component entities.

2. Fill in the attributes of the core components by considering each submitted attribute. Show how each
submitted attribute maps to its corresponding core component. This may lead to an altergtion of the
entity boundaries from the first step.

The core components provide background ‘entology. For that purpose alone, the core components could be
expressed in an abstract way. However, to-encourage harmonisation it is desirable for the construgts used in
cofe components to have a similar levelhof abstraction to the constructs used in submitted modelg. The core
commponent attributes, therefore, use ‘specific concrete datatypes, and the analysis process follows a guiding
rule:

—| If the core components) were implemented, they should be able to represent any data currently
representable by the submitted models (within the chosen scope areas of the core components) with the
added condition «that it would be permissible to have empty attributes and associations ih the core
components implementation.

If {he submitted>models are similar in approach, then it can be relatively straightforward to cfeate core
components, If'the subject matter area involves a complex taxonomy, then it may be worthwhile dgfining how
thg submitted items map to a conceptual taxonomy before proceeding to the full conceptual schéma. If the
sulbmitted models take radically different approaches because of justified business requirements} it can be
difficult to objectively choose the best way to represent the core components.

The following rules supplement the guiding rule above in the selection of core components. It is interesting
that UN/CEFACT TBG 17 also evolved very similar rules independently.

— Choose the most general mechanism that preserves all the semantics of the original structure.
— While a specific model may allow the representation of a single concept in two ways, for example to allow
backwards compatibility, the core components should not give the choice - as long as an implementation

of a single mechanism would be capable of conveying the same semantics.

— All names must follow a stated detailed style policy. When submitted styles differ, the choices of core
component names are therefore made objectively.
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Core components analysis can be time consuming, and in particular the registration of the mappings can
produce high maintenance if the registered models are not stable. The approach of the Highways Agency
project is to proceed with core components analysis only in subject matter areas where further modelling or
translation work of relevance to the Highways Agency is imminent or on going. Mappings for submitted
models are registered only when those submitted models are relatively stable.

5.5.5 Portraying mappings between entities

The Highways Agency approach has developed similar ways of portraying the mappings to those developed
by TBG 17. Figure 5 shows an example of the mapping of entities and relationships, and Figure 6 shows an

example o ; ; in,
it can be useful to analyse the taxonomy before proceeding to the full conceptual schema. Figure 7 shows{an
example of taxonomy mapping. In all these figures the core components are the shaded elements_shown|as
targets of the dependency arrows, while the submitted models are the clear white elements from which fhe
dependengy arrows originate.
SiteMeasurements |_0..1 - 0.1 |MeasurementCharacteristics
", v
1T 0 kil N B T
. -, |
. LN
= . “ I
T B S [
. =~ ~
1.7% T e A |
PhysicaiQuantity |~ - TrafficConditions | 1..] ~#Timestamp. |Timestamp
~ 1
-~ 1 0
L
S,
e
1
FFlow
Flow |- _ _ _ _ & ClassifiedFlow
Figure'6 — Mapping of entities and relationships
TrafficConditions MeasurementSite
+DelaydoainstErxrected ; unsignedShort = = ={-id : string
+Delavhoainstideal : unsignedsShort o -description ; string
+JourngyTime’; unsignedShaort = ' -creationDate : dateTime
+Link : ynsignedlong q— — -
+Occupancy:_unsigned8hnn g — — — — = Occupancy
+5peed  unsignedShort - — —
' L — =-0ccupancy  Percentage [0.1] d
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I
| AverageSpeed
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Figure 7 — Mapping of attributes (fragment)
20 © 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=319ec26d41acdbdf7b9978129a02736c

ISO/TR 25100:2012(E)

In Figures 6 and 7, a relatively simple model has been harmonised with other models with greater scope. At
least one of those other models used the term "averageVehicleSpeed" where the simple model used the term
"Speed". The intended semantics were actually the same, so the submitted "Speed" attribute is mapped to the
core component attribute "averageVehicleSpeed". The other differences are also due richer or more accurate
or precise modelling in the other models.

TrafficEquipmentStatus

———————— ={RoadinfrastructureFault

LevelOfSerice

Incident | -

F — — R —— %nhnurmalTrafﬁc'
o T ——

— (

. ':‘:-nha%g ion
OTAP Incident was o

a mixed collection o
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consistent -

semantic -

T

-

ObstructionHazards

SkidHazards RoadConditions

Figure 8 = Mapping of taxonomy (fragment)

Clgssification schemes (taxonomy) used for traffic events varies widely across different | submitted
specifications. Submitted models*™ typically use some kind of abstract traffic event class with specific
subclasses, and the same pattern is reflected in the core components. A single generic and |consistent
taonomy was chosen which’/could represent all cases, and the mapping from each submitted model was
explained using diagrams.such as Figure 8.

Earh dependencyyis given documentation (available in the registry) that states the business context, explains
thq differences to’the core components, and if possible justifies these differences.

5.9.6 Precise mappings

When-a submitted model element is simply a context-specific instantiation of a core component (which is
alwaysthe-caseinthe U h); i eara i elationship
between concepts and the mapping needs no further specification. For example as Figure 9 shows, an
instance of the specific registered class AxleSpacing with two values corresponds to an instance of the Core
Component AxleSpacing with identical values (the mapping of datatypes being specified elsewhere).

AxleSpacing AxleSpacing
+axlaSpacing : MetresAsFloat d -~ T~ _ " T T T T T T T-axespacing: Metres q
+axleSpacingSequenceldentifier : NanMegativelnteged “|-axleSpacingSequenceldentifier : nonMegativelntegerd

Figure 9 — Simple mappings need no further explanation

© 1SO 2012 — Al rights reserved 21


https://standardsiso.com/api/?name=319ec26d41acdbdf7b9978129a02736c

ISO/TR 25100:2012(E)

However, as explained above, the Highways Agency core components are created in response to multiple
independently developed systems or specifications, and the differences between those systems and the core
components are greater than those allowed by the UN/CEFACT Core Components metamodel, so the
mapping has to be more flexible.

At their simplest the mappings are simply pointers to related concepts. At their most precise the mappings
could carry sufficient detail to completely specify a translation from one format to another.

The Highways Agency has developed a supplementary notation that allows core component mappings to be

sufficiently precise and unambiguous that they specify a data translation. The types of translation operations
identified ge hnynnrl those identified in ISOQ/EC 20943.5

Recall thaf each UML class and attribute already has a UML dependency from the specific registeredamode] to
the core components model. To specify the transformation of values, we can label the dependehcy with a
statement constructed of up to four clauses:

—  from;
— wherg;
— to;

— with.
Figure 10 $hows examples of each of these clauses. The full mapping, i$ specified in Annex A.
The precise clauses remove ambiguities that would otherwise bespresent in the mappings. As a valuable sifle-
effect, the [rigour required to create the mappings often leads:{6, improvements in the core component modgls.
Although the core component derivation process is as objective as possible, it is easy to make a mistake
unless the|derivation process is rigorous.
The disadyantage is a high maintenance cost. If the’core component mappings for a submitted model are
registered and either that model or the core components change, the mapping must be updated or removgd.

The Highways Agency therefore decided to derive and register precise mappings only in the most important
cases.
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Figure 10 — Example of precise mappings

5.5.7 Success of practical application of the process
The only instantiation of this process is in the UK Highways Agency's ITS Metadata Registry.
At the time of writing there are a few hundred core components out of a registry population of over 20,000

model elements. Each core component subject area has been derived from mapping at least two overlapping
submissions, with up to eight submissions in the area of traffic events.
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The process of derivation of core components and mappings has produced feedback to submitters to improve
quality, and in some cases there have been resubmissions with improved quality. The resulting models have
increased value and reduced costs for their users. However, registry feedback is not always acted upon by
submitters because as yet the registry has no official mandate to enforce quality levels.

The core components analysis has made it clear how an element in one model is related to a semantically
similar element in another model. This understanding can be used to develop translators and has already
been used to develop a translator between the European-funded DATEX Il specification and UTMC, the UK
urban traffic management standard.

The registpy-has-provided afocusfor activity on convergence of system interfaces-and-data-standards
been used by working groups dealing with data standards and technology convergence. However, progrg
on convergence directly attributable to the registry is restricted by the registry not yet having an. offigial
mandate t¢ be able to enforce recommendations.

6 Harmonisation approach for designers of data specifications

The procgsses and guidance defined in the four harmonisation approaches described in this report gre
intended fpr use by a central registration authority or harmonising committee, responsible for harmonisatjon
across multiple specifications, rather than for the writer of a single data specification. This clause proviges
guidance fpr the writer of a new data specification.

When designing a new data specification, the designer should seekrelevant existing data definitions
metadata fegistries and in published standards and specifications.

n
Even if thgre are no existing relevant application-level definitions, the designer should still seek to re-use the
following flom published standards and from existing metadata‘registries, rather than inventing new ones:
— Naming conventions (for example ISO/IEC 11179-5Naming and identification principles);

— Datatypes [for example ISO/IEC 11404 "General-Purpose Datatypes" (GPD)];

— Data definition and data modelling practice~and style rules and guidelines (for example ISO/IEC 1117p-4
Formylation of data definitions, and ISO/IEC 20943-1).

If however there is some overlap ,with existing data definitions, and yet a legitimate business reason| to
develop ngw definitions, the designershould seek existing core components in the application area.

6.1 Where there are relevant core components in a metadata registry or library
The designer should:

a) Explorge any<redistered mappings from the relevant core components to specific registered dpta
specifjcations:

b) Consideretement-by-etement-whetherthe-existing-data—specifications-are-stitabte-for-thenewpurpose:
— If so, re-use the element in the new data specification.
— If not, create a new context-specific instantiation of the core component, tailored for the new purpose.
c) Submit the resulting data specification to the metadata registry.
In some cases the core component may be conceptually similar to what is required for the new purpose, but
not exactly correct. In this case, the designer should build the necessary characteristics into the new

specification and when this is submitted for registration the registrar should generalise or re-factor the core
components to cover the new characteristics.

24 © 1SO 2012 — Al rights reserved


https://standardsiso.com/api/?name=319ec26d41acdbdf7b9978129a02736c

ISO/TR 25100:2012(E)

6.2 Where there is no relevant registry using core components

Ideally the designer can still evolve the data specification following the principles of core components. When a
designer considers an existing data concept for re-use, but decides that it is not quite right for the new
requirements, this may be because both are specific instantiations of a single domain concept where each
business context brings slightly different requirements.

Ideally for the ITS community, the designer can make these core components explicit.

For example in Figure 11, there is a requirement for a data element (in core components terminology a

t oot idantioal to tha Avictina Aota Aloamaant A Tha nl:-ni h
CHOTTOCT OO toO T CATStg—data Creme v re—ugo gner as

bu ST-V-V-V-SET-E P22 V=t TP~ WP~U=1 1 SWAN VV] 2H PN S PSS 1A ¥ P~V -V
OSSO atoTTCraty v irnCr o Strat; oo

a rlew element B in mind, but recognises that both A and B are context-specific versions of a single|concept C.

Core Component C

=
1

/ M,
Existing Element A Hew Element B

Figure 11 — Deriving new data elements and core components

The core component should be a simple generalisation that describes the underlying domain semaptics of the
ass$ociated data elements. The new element should be.the simplest specialisation of the core component for
thg new business context. Its semantics and syntaxmay even be identical to those of the core comgonent.

There may be benefit in making the core.components known to the maintainers of the original data
specification. They may see some ways to improve or generalise their specification in a future versipn in order
to harmonise with the new specification.

If the core components can be published and maintained in a metadata registry, the thinking of the flesigner is
mgde available to potential users and future designers who can then understand the relatjon of the
spécifications, how they can interoperate, and how to achieve harmonisation with further new specifjcations.

7 | Harmonisation-as a means to improve efficiency

In |WG1's research of many initiatives around the world to tackle the problem of inconsistent data
regresentation \in order to develop this Technical Report, it was interesting to see that in many of the projects
thg resultantvcosts of inconsistent/incompatible data representation were considered so obvioys that the
benefits ‘Wwere assumed rather than clearly stated. And indeed they are very obvious and can be simmarised
in just.a-few points:

Inconsistent data definition (semantic difference in use of a name) causes

— Data to be misinterpreted (with the consequent and potentially life threatening bad decisions taken on the
basis of incorrect information).

Inconsistent data representation causes:
— Data to be unusable (with the resultant costs for finding / capturing alternative data).

— Data to be misinterpreted (with the consequent and potentially life threatening bad decisions taken on the
basis of incorrect information).
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— Data t

o be reformatted where a conversion can be reliably made.

— Lack of interoperability of data concepts.

— Lack of mobility of data across services (and the consequent limitation in the potential provision of such
services).

— (significant) duplication and repetition of the cost of developing and defining data concepts for the same
semantic objective and also the consequent time delays incurred.

Harmonisgti

duplication
efficiency.

— Servid
— Datai
— Datai

— Data
enabl

— Data ¢

— Avoid
data d

8 Conc¢lusions and recommendations

The busingss value of the harmonisation of data‘cencepts rests in the provision of services that are delive
d as agreed; the efficient and unambiguous communication of data; the provision of data tha is

on time ar
unambigud
improve th
using com
the duplic3

The harma
— Agree
diction

metan

— Agree

, inefficiency, ambiguity and confusion, and thereby improve clarity, comprehension, safety|d
The net result of data harmonisation can be summarised as follows:

es are delivered on time and as agreed.
5 communicated effectively (unambiguously) to the service.
5 unambiguously comprehensible to the receiver.

ay be available to other not directly related services to improve their performance, or indeed e
them to occur at all.

oncepts can be stored and addressed using common data registries and data dictionaries.

hnce of the costs and time delays incurred by the duplication of developing and defining multi
oncepts with the same semantic objective.

usly comprehensible to the receiver; the availability of data to other indirectly related serviceg
eir performance, or indeed evén enable them to occur at all; data concept storage and address
mon data registries and dataydictionaries; and avoidance of the costs and time delays incurred
tion of developing and defining multiple data concepts with the same semantic objective.

nisation process has-to satisfy semantics as well as structure. The harmonisation process must:
the form inwhich the data in general will be defined in standards, data registries and d
aries (normally ASN.1 data definition modules in respect of ISO TC204); in other words agree

hodel.

the{meaning of each data concept that is intended to be harmonised and give it a name.

ve
nd

en

red

to
ng
by

ata
the

— Agree

— Agree

the structure and content of the data concept.

the format(s) in which the data will be encoded (XML, EBXML, human readable, binary, etc.).

This report has compared four approaches: The ISO 14817 approach (built on ISO/IEC 11179), the
ISO/IEC 20943 approach (also built on ISO/IEC 11179), UN/CEFACT TBG17, and the Highways Agency
approach. Each brings its strengths to data harmonisation. We recommend the strengths of an underlying
ISO 14817 or ISO/IEC 11179 metadata registry. ISO/IEC 20943 usefully enhances the ISO/IEC 11179
specification, but may require additional measures to deal systematically with competing concepts with
complicated differences. The two most highly developed and practically used processes are both based on
the idea of UN/CEFACT Core Components and this report therefore recommends the use of Core
Components for harmonisation.
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