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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document contains information on the perceived state of the art of semantic technology as it
pertains to information exchange in financial services. It is informative, not normative.

This document reports on semantic enrichment of the ISO 20022 conceptual model.

The ISO 20022 series defines a scalable, methodical process to ensure consistent descriptions of
messages throughout the financial services industry.

jos)

eyond its primary purpose of providing an operational model of elements, messages ind their
apsociated workflows, there is a further requirement for metadata to add an understanding of the
njeaning of their content and context.
T

he advent of semantic technology enables the enrichment of an ISO 20022 modelr€pository:

- inarepository,annotatingrepository concepts with metadata using semanticmarkup or corstraints;

- outside a repository, using references to repository concepts.

This is illustrated by demonstrating how the provenance of changes’'to a model repository can be
tracked using the W3C PROV-0 ontology specificationl10l.

I a repository, each concept can be annotated with semantic markup to indicate it is a synonym of
alconcept in another model or that it as an external codesset. Semantic markup can also be|used for
tagging of names and definitions in other languages. €onstraints enable the formal specififation in
lqgical languages of relationships between concepts.

Outside a repository, the resource description framework (RDF) can be used to reference r¢pository
bncepts with internationalised resource identifiers (IRIs) constructed from object identifiefs (OIDs),
uhiversally unique identifiers (UUIDs) or their names with the namespace of the schema, model,
nmletamodel or registration authority website. This is illustrated with the provenance ontology (Prov-0),
which can be used to track changes to concepts in a repository.

(@)
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Financial services — Semantic technology —

Part 3:

Semantic enrichment of the ISO 20022 conceptual model

[y

Scope

5

odel. It reports on existing and proposed practices to enrich a model:

- inarepository,annotating repository concepts with metadata using semantic markup or con

— outside a repository, using references to repository concepts, such asthe provenance of ch

Normative references

2
The following documents are referred to in the text in suclr,a ‘way that some or all of theit
C
u

hdated references, the latest edition of the referenced doeument (including any amendments]

1§0 20022-1, Financial services — Universal financial industry message scheme — Part 1: Metam

3] Terms and definitions

Q]

bply.

§0 and IEC maintain terminology databases for use in standardization at the following addres

[

- 1SO Online browsing platform: available at https://www.iso.org/obp

- [EC Electropedia: available at https://www.electropedia.org/

31
Pmantic
r¢lated to distific meaning

%]

Npte 1 to entxy: As each word can have several meanings, the purpose of semantics is to clarify the exac
of a word-in'a context to refer to a particular concept.

3{2

his document examines semantic enrichment to support the maintenance of the ISO20022 conceptual

straints;

anges.

content

nstitutes requirements of this document. For dated reférences, only the edition cited applies. For

applies.
bdel

br the purposes of this document, the terms and definitions given in ISO 20022-1 and the following

Ses:

meaning

prnvnn ance

information on the place and time of origin, derivation or generation of a resource or a record or proof

of authenticity or of past ownership
[SOURCE: ISO/IEC 11179-7:2019, 3.1.10]

3.3
pedigree
relationship to an authoritative source
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4 Semantic markup

4.1 Synonyms

The ISO 20022 metamodel specifies that any repository concept can have semantic markup. Semantic
markup has been used by the Registration Authority to state that a concept is a synonym of another
concept in another model. For the type name "synonym", its element names are "name" and "context".

For example: The messageElement "PriceDetails" is a synonym of value ":90a:" in context "ISO 15022".

4.2 Multilingual support

Semanti¢ markup can be used to provide translated property values on any repository: concet.
For the fype name "translation”, its element names are "language" and the name of pther textupl
features|of the repository concept including and not limited to: name, definition, example,“expressiop,
meaningWhenFalse, meaningWhenTrue, unitCode and messageTypeDescription.

The valuk of the language tag is a code conforming with IETF’s Best Current Practiee 47.18] It compris¢s
sub-tags|from the IANA Language Subtag Registry.[11] This permits extensions for transliteration and
private yse.

When the model is represented using RDF, the translations become named properties of the repository
concept whose string value is the named elements value, appended{with the language element valu.
Constraipts on the graph can be used to restrict the occurrence of{a string to one per distinct language
tag.
For exanpple: a messageElement with the name "PriceDetails’ has semantic markup of type "translation"
for 1angrmage "zh-Hans" with the name "#/i#%H44H", and Latin transliteration of the Mandarin dialeft
using pinlyin would be represented in Terse Triple Language (TTL, Turtle) as:

[ a is040022:messageElement ;
i5020(Q22:name "PriceDetails"@en , "MI&EH4H"@zh-Hans , "Jiagé mingxi"@zh-Latn-pinyin ;

-]

4.3 External code sets

Semanti¢ markup has been usedi'by the Registration Authority to state that a CodeSet |s
validatedl externally to generatéd—syntax message scheme. For the semantic markup type namdd
"ExternglCodeSetAttribute"”, its,element "IsExternalCodeSet" has the value "true".

CodeSet$ and Codes can incliide provenance information in semantic markup. For the semantic markyp
type narhed "External€odeAttribute”, its elements record the Requestor, Status, LastUpDatedDate anjd
Creation]Date.

5 Constraints

The ISO 20022 metamaodel specifies that any repasitory concept can have constraints, which each have
an expression and a language of expression. Expressions written in logical languages can be generated
into artifacts which validate the definition of messages, the sequence of messages and the configuration
of messaging participants.

For example, in order to create a variant message definition that allows only a subset of features of the
original, it is simply a matter of adding constraints to check that only those features are used. This has
the benefit of simply being able to reuse software that supports the original message definition as is,
with undesired features disabled.

Options include, but are not limited to:

— CL: Common Logic, which is a first-order logical language;

2 © IS0 2023 - All rights reserved
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— OCL: Object Constraint Language, associated with UML;
— SHACL: the SHApes Constraint Language, for validating RDF graphs against a set of condit

— XPath: a query language using XML technologies.

6 Metamodel resource identifiers

6.1 Internationalised resource identifiers

ions;

IRIs can be used to reference the metamodel, its metaclasses and their properties.

2 Metamodel as specified

The ISO URN namespacel8! can be used to reference the repository and its metatlass speci

ications.

Fragments naming the property can be appended to each metaclass, as ISO-20022-1 does not specify

the properties as individual document elements.

M¢taModel-Specification-IRI "iso:std:1s0:20022:-1:ed-2:v1zen”
M¢taClass—-Specification-IRI MetaModel-Specification-IRIsdoeelement
M¢taProperty-Specification-IRI ::= MetaClass-Specification=IRI "#" property-name

EXAMPLE A reference to the 'code’ property of B.2.1.5 Metaclass CodeSet can be represented as IR

iko:std:1s0:20022:-1:ed-2:vl:en:clause:B.2.1.5#code€

.3 Metamodel as implemented

he IRI of the metamodel can be followed byza fragment separator then the name of a concej
in then be followed by a separator and preperty. As concept names are unique in the metam

6
The specified metamodel can be implemented in a*variety of ways and can vary from the spec
T
c
cpncept's parent or package names can be-omitted from the IRI .

Mg¢taModel-Implementation-IRI MetaModel-name-IRI

M¢taClass-Implementation-IRI MetaModel-Implementation-IRI "#" MetaClass-name
M

M

it/

btaProperty-Implementation-IRI ::= MetaClass-Implementation-IRI property-separatoj
FtaProperty—-name

which uses a slash as a s¢parator becomes IRI:

ufn:iso:std:is0y20022:2013:ecore#CodeSet/Code

7| Model resource identifiers

711 <Internationalised resource identifiers

ification.
bt, which
odel, the

EXAMPLE A reference( to the 'code’ property of B.2.1.5 Metaclass CodeSet, in the ecore implefentation

|
different schemes to the same concept.

7.2 OID (object identifier)

fers under

The ISO 20022 metamodel specifies that any repository concept can have an object identifier as:

An ITU-T X.660 | ISO/IEC 9834 series OID (object identifier).

This can be assigned and recorded with the object in its registry.

They can be referenced using the [URN OID namespace]. For example, to reference ISO 20022, use:

© IS0 2023 - All rights reserved
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urn:0id:1.0.20022

7.3 UUID (universally unique identifier)
UUIDs can be generated for any part of the model. Options include:
a) UUID version 4 - generation of random identifier, recorded with the repository concept.

b) UUID version 5 - generation of identifier based on hash of namespace and canonical name.
Once generated, the canonical name must not change in order to preserve identity.

See ISO/JEC 9834-8.

urn:uuiq:358badd7-5£28-4a20-96e3-delbl72£83c0

7.4 Tool-specific identification schemes

Repositdries can be developed using tools that provide their own identification scheme. As these are
not part jof the ISO 20022 metamodel, they are referenced by query rather than byfragment.

Repositdry-Concept-Query-IRI ::=
Repgdsitory-IRI Query-Separator ID-Scheme Equality-Separatof)ID-Value

One sucH scheme is xmi:id - XML Metadata Interchange identification.

?xmi:id$ aNmaeNp-Ed-ak6NoX 4Aeg 1957291337

resolved|with a base of "urn:my:iso20022repository" is also amrabsolute IRI:

urn:my:3s020022repository?xmi:id=_aNmaeNp-Ed-ak6No¥%Aeg 1957291337

7.5 Rdpository concept name IRIs

The ISO 20022 metamodel has constraints that'require unique names of top-level entries in the data
dictionaty or the business process catalogug:Further constraints require descendants of the top-levgl
entries tp be named uniquely in the context.of their parent. This enables the definition of semantic IR|s
in humap languages.

An IRI fpr a repository concept can comprise an IRI of its data dictionary or its business process

catalogup, followed by a separator, followed by a name of the repository concept. The name of the

concept ¢omprises names of the concept's ancestors and itself, with separators.

Repositqdry-Concept-IRI 4*= ( Data-Dictionary-IRI | Business-Process-Catalogue-IRI )
Fragnent-Separatof ‘Repository-Concept-Name

Repositdry-Concept&Namne ::=
( Andestor-Contept-Name Name-Separator )* Concept-Name

EXAMPLE

urn:my: 1s020022repository:dictionary#NoReasonCode.NoReason

NOTE A repository can offer a joint IRI where concept names are unique across both its data dictionary and
business process catalogue. For example:

urn:my:iso20022repository#NoReasonCode.NoReason

7.6 Language-specific IRIs

Each ISO 20022 repository can have several IRIs to support multiple languages and versions,
using either of the following:

a) aquery component

4 © IS0 2023 - All rights reserved
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Repository-Concept-Query-IRI ::=
Repository-IRI Query-Separator Language-Scheme Equality-Separator Language-Tag (
Fragment-Separator Repository-Concept-Name )

EXAMPLE
urn:my:1iso20022repository?language=en#NoReasonCode.NoReason
b) apathsegment

Repository-Concept-Query-IRI ::=

Repositorv-TRT Tanguage-Tag Path-Separator ( Fragment-Separator Repositor —Concept-
Ngme )

EKXAMPLE

oy

Ftps://1s020022.plus/semantic/repository/en/#NoReasonCode.NoReason

717 1SO 20022-4 schema references

XML schema generated using [SO 20022-4 sets the target namespace to the.URN of the schema.
I XML, each element name is qualified by the namespace of message.dn'\translating to RDF, a hash
"#" can be appended to the namespace to select a fragment and use the-post-schema validation
nformation set to get the type which provides the context for theielement name. For example:

—e

ufn:iso:std:iso0:20022:tech:xsd:auth.016.001.01#SecuritiiesTransactionReport4.TxId

The name of the element as implemented is the value of ‘an "xmltag" property on a messageElement,
which, though not defined in ISO 20022, holds an obfuscated abbreviation of the element's nanpe.

Ig order for these to refer to model resource identifiers, a set of links for each message definition
jdicates how each schema IRI corresponds with a'model IRI.

—

<prn:iso:std:iso0:20022:tech:xsd:auth.QN6.001.01#SecuritiesTransactionReport4.TxId>
v1l:sameAs <urn:my:iso20022repository?xmi:id= KJ36MYG-EeaalK9UbuVGFw>

©]

718 Informative IRIs

Whereas the IRIs described previously can reference the same individual item (owl:sameAs), other IRIs
cqn be used to provide information about concepts in the repository (rdfs:seeAlso).

EKXAMPLE

[«

Fn:my:iso20022repository#NoReasonCode rdfs:seeAlso https://www.1s020022.0rg/
FandardsrepositOry/type/NoReasonCode

)]

719 Prefixes
T

he follewing prefixes have been used for generating English and numeric identifiers:

@

ba€eé <https://1s020022.plus/semantic/repository/>
@prefix 1: <https://www.1s0200Z27.0rg/standardsrepository/type/>
@prefix en: <?language=ent#>

@prefix x: <?xmi:id=>
@prefix O: <urn:0id:1.0.20022>
@prefix U: <urn:uuid:358badd7-5£28-4a20-96e3-delbl72£83c0>

© IS0 2023 - All rights reserved 5
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8 Tracking provenance and pedigree

8.1 Introduction

In order for users of the ISO 20022 series to have the ability to accurately and unambiguously track
changes made to a repository, there is a need for both provenance (from where did this information
come?) and pedigree (e.g. what changes occurred, why, when, by whom?). Happily, there is an existing
W3C specification that exists which provides exactly this: PROV-0, the PROV Ontology.[1%] Further, the
specification works seamlessly with the artifacts that are specified in the ISO 20022 series.

This clay
how the
W3C sps
uses a si

8.2 Th

PROV-0
to captu
as an art
model pj
the spec

8.3 IS¢

Machine
reposito
baseline
minor rqg
changes
require {
captured

8.4 Pr
Prov-O h

a) Age
(pr

# Agent
iso:Simg
foaf
foaf
foaf
prov

se will serve to lay out the requirements around the tracking process from the perspectiye
tracking is captured in the W3C-compliant data. One qualification does need to be noted:'th
cification does not formally draw the distinction between provenance and pedigree, Rather,
hgle model that captures both concepts under the heading of PROV-0.

e PROV-0 model

s the machine-readable artifact (or set of artifacts) that expresses the key toncepts necessat
'e the provenance of another artifact (or set of artifacts). In the present'case, PROV-0 will sery
ifact that captures the provenance data about an ISO 20022 modeL-As it happens, the PROVA
ovides much more than is necessary for our purposes. As such, we'will only rely on a subset
fication in what follows.

D 20022 provenance requirements and PROV-0O.mappings

-readable repositories for ISO 20022 are published by the Registration Authority. Ead
'y can serve as a baseline which will be subject-to change and modification over time.
can be thought of as a major release. Changes to a baseline document can be thought of 3
leases. The Registration Authority is responsible for governing these changes. In addition {
to the repositories over time, there is a-néed to address larger-scale changes which wou
i major release. The goal in what follows-is to specify how all of these items and events can |
in PROV-O.

ov-0 core components
as three core concepts, as.illustrated in Figure 1:

t: actors associated(in ‘the process, including the organisation (prov:Agent) and individu
:Person) representing this organisation.

Example in Auytle

nSmith a prov:Agent, prov:Person;
givenName ("Simon"""xsd:string;
familyNawe"Smith"""xsd:string;
mboxtmailto: Simon@example.org>;
actedOnBehalfOf :ISITC;

bf
le

it

y
e
0
bf

b) Activity: tasks in the associated workflow.

# Activity Example in Turtle
iso:ChangeRequestSubmission a prov:Activity;

prov:

generated

<https://www.1is020022.0rg/maintenance/catalogue-change-requests?search=939>;
prov:wasAssociatedWith iso:SimonSmith;

prov:
prov:

startedAtTime "2020-07-22T09:00z2"""xsd:dateTime;
endedAtTime "2020-07-22T09:00Z"""xsd:dateTime;

c) Entity: documents and other artefacts (prov:Entity) resulting from the completion of an activity.

© IS0 2023 - All rights reserved
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# Entity Example in Turtle
<https://www.1is020022.0rg/maintenance/catalogue-change-requests?search=939> a prov:Entity;
prov:wasAssociatedWith :SimonSmith;

Prov-0 Core Concepts

«https://www.w3.org/TR/prov-o/»

Core (‘nnrppfc

_______ A hl A
r | | l
: o - |
(G ) 1 . :
| I | | I |
' | | | ' I
' ! ' ! ! [
| ! | ! | !
] | I 1 I I
I | I I I I
! | ' | ! [
} T T I 5 I
I | I I I I
N S Y < O S N
I | I I I I
: Submitter I I |Change Request| | I | Change Request| |
| | : (CR) Submission| | : |
| | |
- J - J —
| | [ | ' [
L ! ! A
| | | | | |
I _ _ | I I Conceptual |
I Registration | I CR Assessment : I Standard I
| Authority (RA) | | I | I
| | | Component
\ )l \ /) \ J |
| I | | I |
B o i N R o N T A
| | |
| |
| Staudards | I : I Realised I
| |Evaluation Group I etc. |
I (SEG) : I : I Component :
R ) I\ J N
I | I I I I
: I ' ' '
————————— e o e e o e o — ——d b e e o o — e d

Figure 1 — ISO 20022 change request Prov-0 core concepts

8.5 IS0 20022 change request process

The ISO 20022 series provides a searchable catalogue that can be used to track the progress of change
requests (https://www.is020022.org/maintenance/catalogue-change-requests). Based on this change
request catalogue, it is possible to derive an appropriate high-level Prov-O workflow, as illustrated in

Figure 2.

©1S0 2023 - All rights reserved 7
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Submitter SEG+ RA Entity References

ChangeReques'tSubmissionO

my--

1
! N
| Change
1 Change Request
! Hand X Assessment Request
1 andover to 1
\ I_—,_| SEG() X
! 1
: Change Pl{equest :
! Review 1
1 L )l
: : ChangeRequestAcceptance() '
| : Original
| : Repository Component
Modification

o A

1
I <<Use>>
1

New

Component
Version

Figure 2 — ISO 20022 change reéquest workflow

An examiple of this process workflow has been providéd in Annex A.
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Annex A
(informative)

ISO 20022 change request provenance represented in Prov-0

The fn]]m/ving mmmp]p showsthelifecvcle ofthe Fn]lnwing core cancepts th rnngh the entire maintenance
process, as illustrated in Table A.1.
Table A.1 — ISO 20022 change request Prov-0 example

Activity Agent Entity
(hange request submission Submitter CR 0939
(hange request assessment RA CR 0939
HA handover to SEG RA CR 0939
(hange request review SEG CR 0939
(hange request acceptance SEG CR 0939
Hepository modification RA Creation of ExposureTyp¢6Code

based on ExposureTypgCode

FREHFE S F AR R R R NN T R R R R R
#] ISO 20022 Change Request Workflow
#
#|Agent: Activities - Entity References
# ___________
#| ChangeRequestSubmission - CR 0939
#|RA: Change Request Assessment - CR 0939
#|RA: RA-Handover to SEG - CR 0939
#| SEG: Change Request Review - CR 0939
#| SEG: Change Request Acceptance ~LCR 0939
#|RA: RepositoryModification —-ExposureType6Code based on ExposureTypeCode
SR R R 2

brefix rdfs: <https://wuWew3.0rg/2000/01/rdf-schema#> .
brefix xsd: <https://www.w3.0rg/2001/XMLSchema#> .
brefix owl: <https:/MNMwww.w3.0rg/2002/07/owl#> .

brefix dcterms: <https://purl.org/dc/terms/>

brefix prov: <htfes://www.w3.org/ns/prov/>

brefix foaf: <{Etp://xmlns.com/foaf/0.1/> .

brefix iso: <hBtps://iso.org#> .

Agents

50: ISITC

alp¥ov:Agent, prov:0Organization;
foaf:name "International Securities Association for Institutional Trade Communi

ation";

foaf:homenage "hitog://igite oro/".
T = T =

1s0:IS020022RA

a prov:Agent, prov:0Organization;
foaf:name "ISO 20022 - Registration Authority";
foaf:homepage "https://www.1s020022.0rg/";

150:15020022SecuritiesSEG

#

a prov:Agent, prov:0Organization;
foaf:name "ISO 20022 - Securities SEG and Derivatives SubSEG";
foaf:homepage "https://www.is020022.org/securities-seg-and-derivatives-subseg";

Persons

A E A
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iso:AnthonyNOther
a prov:Agent, prov:Person;
foaf:givenName "Tony"""xsd:string;
foaf:familyName"Other"""xsd:string;
foaf:mbox <mailto:Tony@example.org>;
prov:actedOnBehalfOf iso:ISO20022RA;

iso:SimonSmith
a prov:Agent, prov:Person;
foaf:givenName "Simon"""xsd:string;
foaf:familyName"Smith""*"xsd:string;
foaf:mbox <mailto:Simon@example.org>;
provijactedOnBehalfOf iso0:ISITC;

# Activities
FHEHHHR RS
iso:CharjgeRequestSubmission a prov:Activity;
provigenerated <https://www.1s020022.0org/maintenance/catalogue-change-
requestg?search=939>;
prov{wasAssociatedWith iso:SimonSmith;
provistartedAtTime "2020-07-22T09:00:00Z"""xsd:dateTime;
proviendedAtTime "2020-07-22T09:00:00z2"""xsd:dateTime;

iso:RA-GhangeRequestAssessment a prov:Activity;
provjused <https://www.iso20022.org/maintenance/catalogue-change-requests?search=939>;
proviwasAssociatedWith i1s0:IS020022RA;
iso:gtatus "Pending";
provistartedAtTime "2020-07-22T09:00:00Z2"""xsd:dateTime;
proviendededAtTime "2020-07-23T00:00:00Z"""xsd:dateTime;

iso:RA-HandoverToSEG a prov:Activity;
prov]used <https://www.1s020022.org/maintenance/ddtalogue-change-requests?search=939>;
proviwasStartedBy iso:RA-ChangeRequestAssessmenby
proviwasAssociatedWith i1s0:IS020022RA;
iso:gtatus "Forwarded to SEG";
provistartedAtTime "2020-07-22T09:00:00Z2"<{xksd:dateTime;
proviendededAtTime "2020-07-23T09:00:00Z"""xsd:dateTime;

iso:SEG{ChangeRequestReview a prov:ACtivity;
provjused <https://www.iso20022.0rg/maintenance/catalogue-change-requests?search=939>;
proviwasStartedBy iso:RA-HandowerToSEG;
proviwasAssociatedWith iso:#8020022SecuritiesSEG;
iso:3$EGReview "Consider""fxsd:string;
iso:gtatus "To be considered"""xsd:string;
provistartedAtTime "2020-07-23T09:00:00Z2"""xsd:dateTime;
proviendededAtTime "2020-08-19T09:00:00Z"""xsd:dateTime;

iso:SEG{ChangeRequestAcceptance a prov:Activity;
provjused <https¢//www.iso20022.org/maintenance/catalogue-change-requests?search=939>;
proviwasStartedBy iso:SEG-ChangeRequestReview;
proviwasAssoCc¥atedWith 1s0:I5020022SecuritiesSEG;
iso:$EGRewdiew "Accepted"”"xsd:string;
prov]stédxtedAtTime "2020-08-19T09:00:00Z"""xsd:dateTime;
proviemdededAtTime "2020-08-19T09:00:00Z"""xsd:dateTime;

iso:RA-RepositoryModification a prov:Activity;
prov:generated <https://www.1s020022.0rg/standardsrepository/type/ExposureType6Code>;
prov:used <https://www.1s020022.0org/standardsrepository/type/ExposureTypeCode>;
iso:status "Closed"""xsd:string;
prov:wasStartedBy iso:SEG-ChangeRequestAcceptance;
prov:wasAssociatedWith i1s0:IS020022RA;
prov:startedAtTime "2020-09-07T09:00:00Z"""xsd:dateTime;
prov:endededAtTime "2020-09-07T09:00:00Z"""xsd:dateTime;

# Entities

FHAHHEH S
<https://www.1s020022.0org/maintenance/catalogue-change-requests?search=939> a prov:Entity;
dcterms:title "Change Request to enhance ExposureTypeCode - Short sale

WAA

exposure xsd:string;
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