INTERNATIONAL ISO/IEC
STANDARD 24751-4

First edition
2023-02

Information technology <

Individualized adaptability and
accessibility in e-learning, education
and training —

Part 4:

"Access for allV framework for
individualized accessibility
and registry server application
programming interface (API)

Reference number

A\ ISO/IEC 24751-4:2023(E)

1SO|IEC

A4 ®

© ISO/IEC 2023


https://standardsiso.com/api/?name=bb3fd58545676712e5cd0da903f8e70d

ISO/IEC 24751-4:2023(E)

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2023

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © ISO/IEC 2023 - All rights reserved


https://www.iso.org
https://standardsiso.com/api/?name=bb3fd58545676712e5cd0da903f8e70d

ISO/IEC 24751-4:2023(E)

Contents Page
FFOT@WOTM.........cccocveveveesesee st iv
IIMEIOMUICTION ...t v
1 SCOPI@ ... 1
2 NOIMATIVE FEEETEIICES ..........cccoo e 1
3 Terms and definitions ..., 1
4 Symbols and abbreviated terms.. 3
5 L0701 100 3 4 = 1) U OSSPSR 4 Do SIS SRS 3
6 Access for All framework
6.1 O] 1<) Y OO RRS. €
6.2 Basic principles...
6.3 Use cases.....
6.4 Preference concept.
6.5 Resource concept.....
6.6 CONEEXE CONECOPL it g
Y, (000 1 Lol=3 01 o o o3 1] o g /OO SO SOOI NS 5
7.1 LT<] 0 =) U OSSR SN S 5
7.2 Requirements on regiStries ...l Moo e, 6
7.3 Requirements on concept SUDMISSIONS ....... s 6
9 REST QrCRIt@CEULE ... S0 sssssesssssessssssssss s e 7
8.1 General w7
8.2 Request and reSponse ParameterSii oo e 7
8.3 RESPONSE COURS ..ot 8
8.4 Security considerations. .8
8.5 Authentication................ .8
8.6 MIME type ... o .8
8.7 Other general requirements 9
g Registry API (JSON MaAPPIIIGZ) ..o | 9
9.1 General
9.2 Concept reCOr@ (JSON fOIMAL) ..o 9
9.3 CREATE COINCEPE TECOTT. ..ottt
9.4 UPDATE ¢oncept record ...
9.5 DELETE concept record.....
9.6 GETI_¢onceptrecord....
9.7 GET list of concept records
BIDLIOGIAPIIY ... | 20
© ISO/IEC 2023 - All rights reserved iii


https://standardsiso.com/api/?name=bb3fd58545676712e5cd0da903f8e70d

ISO/IEC 24751-4:2023(E)

Foreword

ISO (the

International Organization for Standardization) and IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical

activity.

ISO and IEC technical committees collaborate in fields of mutual interest. Other international

organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.
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cedures used to develop this document and those intended for its further maintenance
cribed in the ISO/IEC Directives, Part 1. In particular, the different approval (criterip
for the different types of document should be noted. This document was drafted ip
nce with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives dr

Attention is drawn to the possibility that some of the elements of this document mdy be the subjec
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www.is¢.org/iso/foreword.html. In the IEC, see wwwigc.ch/understanding-standards.

[.ch/members_experts/refdocs).
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t rights. ISO and IEC shall not be held responsible for identifying d@ny“or all such patent
etails of any patent rights identified during the development of the. decument will be in thee
tion and/or on the ISO list of patent declarations received (see wwxvis0.org/patents) or the [EC
tent declarations received (see https://patents.iec.ch).

e name used in this document is information given for the‘convenience of users and does nqt
e an endorsement.

bxplanation of the voluntary nature of standards,.the meaning of ISO specific terms anfd
ons related to conformity assessment, as well-as information about ISO's adherence t|
ld Trade Organization (WTO) principles inythe Technical Barriers to Trade (TBT) se

[CH=]

This do
Subcom

This firs

fument was prepared by Joint TechnicalCommittee ISO/IEC JTC 1, Information technolog]
mittee SC 36, Information technology for\léarning, education and training.

-~

t edition cancels and replaces ISO/IEC TS 24751-4:2019, which has been technically revised.

The mai‘[n changes are as follows:

— req
— new

—  new
bee

A list of

Any fee

irements on registries and/concept submissions have been added to the scope;

terms have been defined in Clause 3;

D

clauses on the-Access for All framework (Clause 6) and the concept registry (Clause 7) hav
n added.

hl] partsdn)the ISO/IEC 24751 series can be found on the ISO and IEC websites.

dback(or questions on this document should be directed to the user’s national standard

body. A

= wn

eomplete listing of these bodies can be found at www.iso.org/members.html an

www.ieC.cii/national-cominittees.
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Introduction

This document introduces the AccessForAll (AfA) concept registry as warranted by the AfA framework
whose basic principles are introduced in subclause 6.2.

The AfA framework follows an inclusive approach to participation in life by individuals. This inclusivity
focuses on addressing the usability of all resources based on individual requests and requirements
which would thus reverse the current practice of favouring the majority.

[lypically, services and products are designed for the largest possible customer base. Lhis leaves
many marginal, or minority needs unmet. Nevertheless, many products and services can-be|ladapted
tp accommodate individual requirements. The expression of unmet requirements can also prgmpt the
diversification of available resources, increasing the pool of choices available to individuals.

The AfA approach recognizes that anyone can experience a mismatch between, personal neefls and a
resource (including service, environment, experience or product). The approach,addresses accdssibility
fbr persons with disabilities as integral to the spectrum of human diversity, and an impetus for more
flexibility, responsiveness, and inclusion for everyone.

wul

veryone can benefit from designs that match their personally uniqué heeds and preferences. Inclusive
ystems respect individual needs and preferences.

(%)

or individualized accessibility, the needs and preferences jof individual users need to be dg¢scribed
h a concise and machine-readable manner. User interfaces and their components can then r¢ad such
ersonal AfA preference statements and accommodate them in their adaptations. In additign, other
spects of the context of use need to be described so thatuser interfaces and their components can take
he user's tasks, their equipment and their environmént into account. Also, user interface r¢sources
eed to be described so that AfA services can identify the most appropriate resources for a|specific
ontext of use.

Q 9 o O Ty =

or all descriptions, vocabularies are instrummental to allow for a strict semanticand machine-reddability.
herefore, this document specifies an AfA concept registry for AfA concepts for the descriptign of AfA
reference statements, other aspects.of the context of use and user interface resources. For gach AfA
oncept, a concept record contains\a globally unique identifier and other characteristics of|the AfA
oncept.

Q O T =1

n AfA concept registry needs to be globally accessible through a well-defined API and format rules
eed to exist for the exchange of AfA concept records. This document specifies a RESTful API for an
fA concept registry service (a.k.a. registry server) and a JSON format for AfA concept records to be
xchanged through €he AfA concept registry API.

(ol e e~

he following use Cases are meant to illustrate the benefits of the AfA framework and its standardized
fA concept registry including API and concept record format. This list of use cases is not peant to
estrict further uses of this document in any way.

o e - |

—+ Afperson using an AfA concept registry (e.g., a developer of an assistive technology golution)
reglsters an AfA concept on aregistry server. ThlS can be fac111tated by either a web interf:

on the person S computer. The thlrd -party development appllcatlon has some advantages over the
web interface since it allows for a tighter integration of development platform and registry server.
[t requires the definition of a concept registry API and of the format of AfA concept record.

— Aninfrastructure component (e.g., a tool for setting up AfA preference statements or an AfA service)
looks up an AfA concept on aregistry server. Thus, the definition of an AfA concept can be presented
to the user or the range of allowed values of an AfA concept can be considered for the identification
of matching AfA resources.

— A syntax checker (e.g., special lint tool) verifies the contents of a new AfA preference statement by
validating against the AfA concept records on a registry server. By this procedure, invalid values for

© ISO/IEC 2023 - All rights reserved v
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Vi

AfA
noti

concepts can be detected. In case of an invalid AfA preference statement, the syntax checker can
fy the user about the error or make automatic corrections.

NOTE1 A syntax checker could be part of a service managing AfA preference statements, checking every
incoming AfA preference statement for syntax errors before storing it.

Two services managing AfA preference statements synchronize their AfA preference statements.
This could be a full synchronization over all contained AfA preference statements, or it could affect
only a part of the statements. To avoid the distribution of invalid content, incoming statements can
be verified against the AfA concept records of an AfA concept registry server (e.g., to detect invalid

valy

Twd
ovel

NOT]
and
defi
regi
ina

techinology solutions would likely want to have their own registry server for experimentation purposes.

es), and erroneous statements can be skipped or automatically corrected.

—

AfA concept registry servers synchronize their entries. This could be a full synchronizatio
all contained AfA concept records or it could affect only a part of the entries.

E 2 Itis possible to run multiple registry servers globally. Some organizations have built, for securit
privacy reasons, self-contained digital infrastructures (such as intranets) with only very few and wel|-
hed gateways to the external internet. Such organizations would possibly prefer)to have their ow,
btry server running in their infrastructure, and have it synchronize with some global registry serve
secured way from time to time. Also, organizations that develop adaptive uSel interfaces or assistiv

<

D = S
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Information technology — Individualized adaptability and
accessibility in e-learning, education and training —

Part 4:

access ity

A

[API)

1 Scope

This document specifies an AfA concept registry service, in particular:
-~ requirements on registries;

—+ requirements on concept submissions;

-+ adata format (in JSON) for the exchange of registry entri€s (AfA concept records) between|registry
Servers;

—+ a set of RESTful operations for AfA concept registry servers to allow for the manipulation of AfA
concept registry entries by external clients othé¥ than server-internal web interfaces.

Normative references

| NS

—

he following documents are referred*to’ in the text in such a way that some or all of their] content
onstitutes requirements of this document. For dated references, only the edition cited applies. For
yndated references, the latest edition of the referenced document (including any amendments)|applies.

Q

IBO/IEC 10646, Information technology — Universal coded character set (UCS)

IETF BCP 47, Tags for Identifying Languages

IETF RFC 2046, Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types
IETF RFC 39864 Uniform Resource Identifier (URI): Generic Syntax

IETF RFC 3987, Internationalized Resource Identifiers (IRIs)

IETF REC 7159, The JavaScript Object Notation (JSON) Data Interchange Format

[E'FP RFC 7231, Hypertext Transfer Protocol (HTTP/1.1): Semantics and Content

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

© ISO/IEC 2023 - All rights reserved 1
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31

access for all

AfA

approach to providing accessibility in a computer-mediated environment in which the digital resources
and their method of delivery are matched to the needs and preferences of the user

[SOURCE: ISO/IEC 2382-36:2019, 3.8.1]

3.2

AfA concept

globally|identifiable unique combination of characteristics relating to context, individual preference(s
and respurce(s) relevant for the personalized interaction for AccessForAll (3.1) and individualize|
accessibllity (3.12)

T

Note 1 to entry: The registration of an AfA concept captures its unique identifier, label(s), definitions(s|
domain(g), and value space in an AfA concept record.

Note 2 fo entry: The defined terms “AfA” and “individualized accessibility” incorporate the concepts of
individuglized needs and matching of resources.

3.3
AfA concept record
data or flile associated with an AfA concept (3.2) in an AfA concept registry. (3.4)

EXAMPLE AfA concept identifier, its label(s), definition(s), domain(s),-afid value space.

3.4
AfA concept registry
electronic directory of AfA concept records (3.3)

3.5
AfA concept value space
compongnt of an AfA concept record (3.3) providing the specifications of the values associated with ap
AfA condept (3.2)

3.6
AfA connfext concept
situatiof or circumstance for which.an AfA preference statement (3.8) applies

Note 1 toentry: A minimal set of AfAjpreference concepts can be a single preference value.

3.7
AfA preference concept
persona set of values.based on a sub-set of registered AfA concepts (3.2)

[72)

Note 1 t¢ entry: Thecollection of AfA preference concepts provides the potential choices of preference valug
that can pe declared’by an individual in an AfA preference statement.

3.8

AfA preterence statement

user defined set of AfA preference concepts (3.7), and where appropriate, incorporating the AfA context
concept (3.6) and resources to which the set applies

Note 1 to entry: A minimal set of AfA preference concepts can be a single preference value.

3.9

AfA resource concept

AccessForAll (3.1) approach using an AfA concept (3.2) to deliver a resource that satisfies the user’s
requirements

Note 1 to entry: A resource can include but is not limited to activities, configurations, content, environment,
experience, interface, product, service, technology.

2 © ISO/IEC 2023 - All rights reserved
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3.10
AfA concept registry server
AfA service (3.11) running an AfA concept registry (3.4)

3.11

AfA service

system that supports individuals in determining and declaring personal AfA preference concepts (3.7)
found in AfA preference statements (3.8), and delivers the matching resource

3.12

ipdividualized accessibility
de-learning> facility of an IT system-based learning environment to address the needs of.dn individual
as learner (through adaptation, reaggregation and substitution)

Note 1 to entry: Accessibility is determined by the flexibility of the education environment (with rgspect to
presentation, control methods, structure, access model and learner supports) and the availability of efjuivalent
cpntent deemed to be adequate alternatives.

[FOURCE: ISO/IEC 2382-36:2019, 3.8.7]

4 Symbols and abbreviated terms

AfA AccessForAll

API application programming interface

IRI internationalized resource identifier (IETFRFC 3987)

HTTP hypertext transfer protocol (IETF RF€ 7230, IETF RFC 7231)

HTTPS HTTP secure (IETF RFC 7230, IETF RFC 2731)

JEON JavaScript object notation([ETF RFC 7159)

MIME multi-purpose internetmail extensions (IETF RFC 2046)
REST representationalkstate transfer [10]

URI uniform resoutce indicator (IETF RFC 3986)

5 Conformance

oy

conformingAfA concept registry shall have the following characteristics:

- it shall'meet all requirements on registries, as specified in subclause 7.2;

-it'shall accept only concept submissions that meet all requirements, as specified in subclaulse 7.3.

A conforming AfA concept registry server shall meet all of the following requirements:

— REST architecture, as specified in Clause 8;

— The JSON mapping for the registry API, as specified in Clause 9.

A conforming AfA concept registry server may support additional format mappings for the registry API.
NOTE The requirements and recommendations for a registry server in this document apply to its API and

data formats for parameters in the API. Nothing in this document is meant to constrain the design, data structure
and implementation of the internal parts of a registry server, including its database of AfA concepts.

© ISO/IEC 2023 - All rights reserved 3


https://standardsiso.com/api/?name=bb3fd58545676712e5cd0da903f8e70d

ISO/IEC 24751-4:2023(E)

6 Access for All framework

6.1 General

This document assumes an AccessForAll (AfA) framework that enables:

AfA is in large part motivated by the goal of addressing currently unmet or poorly mét preference
(where the term preferences encompasses the range from critical needs to preferred<configuration).
This goql is in part satisfied by registries, which are open to any individual or organiZation, to registg
possiblelAfA concepts, including concepts associated with unanticipated, emerging,or new preferences.
These rpgistered concepts might then be used to express individual preferences within a broad
diversity of AfA implementing services.

An AfA ¢oncept registry is intended to provide a living directory of possible AfA concepts (preferencg
context And resource concepts).

NOTE An AfA conceptregistry is not used for individuals to declare‘or store personal preferences or persong

preferenge sets (AfA preference statement). For this purpose, a usefscontext service (a.k.a. preference server)
specified in ISO/IEC 24752-8.

6.2 Basic principles

The AfA|framework is designed with the following basic principles in mind:

individuals to discover, explore, refine, prioritize, and request their personally unique preference
statements, for a given context;

dev :]npnrc toattach metadatatoresources to facilitate m::fr‘hing to AfA prnfnrnnrn statements;

AfA|] services to satisfy the individual preferences by delivering a matching resource, e.g, by
finding, assembling, developing, recruiting, or using other strategies to deliver products, seérvices,
configurations, or environments that match the preferences.

[72)

—

N

wn —

[72)

Desgription ofresource functionality,notusers.The AfAapproachrecognizesthatthe preference
of a[person are a declaration of functiohal requirements or preferences relative to resources. The
are not a description of a personal deficit, medical condition, or disability. An AfA approach give
prigrity to the individual, and their understanding of their own preferences.

n <<

Flexible use of registered(AfA concepts. AfA concepts shall be freely available for use in multiple
ways, including to create preference statements (using AfA preference concepts), describe contextls
whdre preference statéments apply (using AfA context concepts), and describe resources fqr
matching preferences(using AfA resource concepts).

Extensibility. <The AfA approach enables practices that continuously improve the matching qf
resqurces tglusers’ individual preferences in general or in specific contexts. It does not limit thie
divdrsity.of "‘preference concepts, associated human understandable labels, or strategies fdr
addressing the preferences. An AfA concept registry supports the inclusion of preference concepts
not préviously considered.

Accessibility of Processes and Services. The AfA approach is in part intended to address the lack
of representation and the barriers to participation experienced by individuals with minority or
uncommon needs and preferences. This exclusion can occur even in processes or services specifically
intended to meet the needs of underserved individuals. To break the cycle of exclusion and lack of
participation, AfA processes and services must themselves adhere to individualized accessibility
principles and practices.

Internationalization: An AfA concept may have multiple human-readable labels (in an unlimited
number of languages) but is still globally identifiable by its IRI. On the example of preferences, more
than one person may have the same requirement in mind, but they may use different languages and
labels to refer to the same preference concept.

© ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=bb3fd58545676712e5cd0da903f8e70d

ISO/IEC 24751-4:2023(E)

6.3 Use cases
AfA concepts are used by AfA services in terms of:

— AfA preference concepts: Enable individuals to create AfA preference statements or r

equests,

(this includes discovering, exploring, evaluating and refining an understanding of the preferences

that work best for them in a given context to achieve a given goal);

— AfA context concepts: Identify situations and circumstances for which AfA preference statements

apply;

+ AfAresource concepts: Identify resources that match AfA preference concepts (including
limited to, through the application of resource metadata);

-+ Match making: Match resources to personally declared AfA preference statements.

o

4 Preference concept

fA preference concepts are possible user preferences that an individual may.choose to express |
references through an AfA preference statement. The extensible cataleguing of possible pre
hat a user may wish to express will help to guide producers and developers in addressing c

c oo

dre currently excluded or marginalized.

A preference concept’s type is "PreferenceStatement”.

6.5 Resource concept

AfA resource concepts describe candidate resources for matching or satisfying with an AfA pr

domponents, symbols, images, subtitles, audi®’descriptions, or custom settings. Resource conc
dlso be used to describe specific techniques and processes for adaptations.

An AfA service that matches preferengce statements to resources in a specific context can mal
resource concepts.

A resource concept’s type is ResourceDescription”.

6.6 Context concept

fA context concepts-describe situations and circumstances of user interface usages. They can
b identify whether a specific preference statement applies in a specific context or not. They cal
sed to specify-the applicability of resources and resource concepts.

oo

oY

contexteoncept’s type is "ContextDescription”.

, but not

bersonal
ferences
urrently

nmet user requirements. This in turn supports innovation and ‘greater inclusion of individyals that

cference

sfatement in a specific context. Candidate reseurces are user interface resources such as user interface

epts can

re use of

be used
h also be

7 ““Concept registry

7.1 General

The primary purpose of an AfA concept registry is twofold:

— To enable the extensibility of AfA concepts and the registration of new or unanticipated concepts;

— To support clarity and interoperability of AfA concepts, as used by users of user interfaces and

suppliers and producers of resources and AfA services.

© ISO/IEC 2023 - All rights reserved
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AfA concept registries should be distinguished from other AfA services. AfA concept registries do
not deliver matches for personal preferences or the means for creating and storing AfA preference
statements.

An AfA concept registry will gather, store, maintain and publish AfA concepts, their definitions, the
different labels used to refer to them, an assigned identifier (IRI), as well as other optional information
associated with a preference concept.

7.2 Requirements on registries

Registrips shall accept all registrations of AfA concepts and additional information that are submitte

in good
faith’.

faith. Published registry policies may define and publish a process for determining ‘in géo

A registiry shall allow free, remote, electronic interrogation of the registry by any individuals o
organisdtions and allow free use of AfA concepts. Registry policies may limit inapproptiate access, by

this sha

1 be published in the policy and shall be consistent with the provisions in this document.

Registrdtions shall be enabled online, such as by e-mail or via a Web-based €erm, and may also b
accepted by facsimile or paper copy according to the policy of the particular registry.

Where g contribution is rejected for some reason, and the person making the’submission is contactabl¢

the regi

and proyide an opportunity to appeal the rejection (unless the rejection was due to technical reason$

stry authority shall notify the submitter including the reason why the contribution is rejecte

e.g., synfax error or missing information). Published registry policies shall define an appeals proceg

where r

bjections are anticipated.

Where 1jegistries include policies for approval/rejection of submissions based on their content, thes

shall be

Registri

defined and published in accessible forms.

bs shall provide security for all AfA concepts and other registrations and shall publish thei

security] policies. This includes frequency and means of backup, archival, continuity and successio

plans.

As thesq registries are intended to serve-thée purpose of improving accessibility, registries that have
human interface shall ensure those user interfaces are accessible.

It is ass

registrig

imed that many using thevegistries will not be technology specialists, so it is expected thd

cases, sych assistance may bé very comprehensive.

7.3 Requirements.on‘concept submissions

A conce

t submission‘shall include the following information items:

1) agleballyunique identifier (IRI) for the concept (as specified by IETF RFC 3987);

2) natyrabhlanguage names (termLabels) for the concept in at least one natural language;

s will support users with plain language applications to help them use the registry. In some

[eVpen

— =

D

h

=

Py

[72)

=

—

3) natural language definitions (i.e., descriptions) of the Concept in at least one natural language;

4) contact information (owner) for the submitter (to facilitate addressing any issues with the
submission);

5) type of concept: "PreferenceStatement”, "ContextDescription”, or "ResourceDescription".

A concept submission may include the following information items:

6) value space (valueSpace) -the potential values associated with the preference concept;

7) relation to other preference concepts (transformationOf, refines);

© ISO/IEC 2023 - All rights reserve
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8) notes;
9) examples.

In all cases, natural language shall be accompanied by a language indicator. An IRI shall be ass
each registration of a new AfA concept.

8 REST architecture

igned to

8.1 General

The interface specified in this document is based on the representational state transfer
architecture (Fielding, 2000; Richardson et al., 2015). Hereby, an established relationship be
resource service and a client is provided that is easy to implement, test and maintainh.on both s

According to REST, HTTP methods (see IETF RFC 7231) are used to manipulatexREST resource
are located on a resource service:

— POST creates a new resource with a new URI.

-  GET retrieves a resource.

—  PUT modifies a resource.

— DELETE deletes a resource.

=z

OTE These methods are called "HTTP methods" according to IETF RFC 7231 but are applicable fi
as well. In fact, the use of HTTPS offers a more secure protocol for service implementations (see 6.4).

Hach operation has one or multiple request patameters, and one or multiple response param
pecified in 8.2 to 8.7.

wn

8.2 Request and response parameters

The request and response paraniefers for an operation in this subclause are made up of infg
ems, each with a specific type. Complex types are Object and Array, primitive types are String,

=il

lwul

ach request and responseé parameter, as used for the operations in this subclause, shall hay
fpur different categories:

1) URI path. The parameter is submitted as URI path in a request (as specified in IETF RFC 3

EXAMPELEY1  In the operation "PUT /api/record/C12345", the parameter conceptld (value "C1
contained in the path of the URI.

1) VURIFquery parameter. The parameter is submitted as one of the query parameters of thg
specified in IETF RFC 3986).

oolean, URI (as specified ittdETF RFC 3986) and the null value (as specified in IETF RFC 7159),

(REST)
tween a
des.

bs which

r HTTPS

peters, as

rmation
Number,

e one of

D86).
P345") is

URI (as

EXAMPLE 2 In the operation "GET /api/records?type=PreferenceStatement&offset=1&limit=1", the
parameters type (value "PreferenceStatement"), offset (value 1) and limit (value 1) are URI query parameters.

3) HTTP header field. The parameter is submitted as content of an HTTP header field (as specified in

IETF RFC 7231).

EXAMPLE 3  In the following HTTP response header, the parameter record (value "https://example.com/

api/record/R12345") is submitted as content of the field "Location".

HTTP/1.1 200 OK
Location: https://example.com/api/record/R12345
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https://example.com/api/record/R12345
https://example.com/api/record/R12345
https://standardsiso.com/api/?name=bb3fd58545676712e5cd0da903f8e70d

ISO/IEC 24751-4:2023(E)

4) Message body. The parameter is submitted as content of the request/response body, whereby the
body's MIME type is specified through the content-Type HTTP header field (as specified in IETF

RFC
EXA

7231).

MPLE 4  In the following HTTP response body (JSON format), the parameter totalRows (value 1) is
submitted as the field "totalRows" in the unnamed response object.

"ok": true,
"totalRows": 1

}

In addit
request
the parg
to the p|
content
propriet

8.3 R«
Format

NOTE 1
can makgq

In case ¢f an error response code, the registry server shall retiirn a textual description of the error g

respons

NOTE 2
informat

8.4 Se

A registiry server should take measures for a level of security that is appropriate for the specific

sensitiv
technolg

A regist]
operatig

A client

8.5 Authentication

Aregist
EXAMPL

jon to the request and response parameters specified in this subclause, other (propsietary
and response parameters may be added to any operation, as long as they do not interfere wit
meters as specified in this document. Also, additional (proprietary) information may be adde
arameters specified in this document, as long as they do not interfere with thé)parameter
as specified in this document. If a registry server or client does not know the\meaning of suc
ary information, it shall ignore it.

psponse codes

hind semantics of HTTP response codes shall adhere to IETF RFC.7231.

Clause 7 lists only the most important HTTP codes for every opération. Nevertheless, a registry serve
use of the full range of HTTP response codes as listed in IETF-REC 7231.
e body (see parameter error message in the response bodies in Clause 7).

Textual descriptions of error messages are important for debugging. They include all relevar
on for developers sending requests to the registry'server.

curity considerations

ty of the data. The employed ™ Security mechanisms should be based on state-of-the-aj
gies.

ry service should provide an HTTPS-based interface (as specified in IETF RFC 7230) for a
ns. For sensitive resqurces and operations, no HTTP-based interface should be provided.

Ehould use HTTRSfor communication with a resource service.

'y server may apply access restrictions to its operations, based on client privileges.

F A service can store ownership information for every REST resource. For example, only owner

(creators) ora REST resource are allowed o modily and delete 1T.

—

(i

t

—_—

%)

If a registry server requires authentication, basic authentication (as specified in IETF RFC 2617) or an
authentication mechanism with an equal or higher security level should be supported.

8.6 MIME type

For all operations in Clause 7, the following requirements shall be met:

— A service shall support request bodies in the JSON format. The format (MIME type, see IETF
RFC 2046) of the request body is indicated by the content-Type field value in the HTTP request
header (as specified in IETF RFC 7231).

© ISO/IEC 2023 - All rights reserve
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— A service shall indicate its response format (MIME type, as specified in IETF RFC 2046) by the

content-Type field value in the HTTP response header (as specified in [IETF RFC 7231).

— A service shall respect a client's preferred response body format (MIME type, as specified in IETF
RFC 2046), as specified by the accept field value in the HTTP request header (as specified in IETF
RFC 7231). At a minimum, a service shall support the JSON mapping, as specified in Clause 7.

A service may support additional formats for requests and responses. In this case, the additional

formats shall be specified by different MIME types (not listed in this document).

8.7 Other general requirements

Hor all operations in Clause 7, the following requirements shall be met:

—+ Ifusedinside a URI for a GET request, reserved characters (as specified in REC'3986:2005
2.2) shall be percent-encoded (as specified in IETF RFC 3986:2005, section 211}

1+ The encoding of request and response shall be UTF-8 (as specified in ISO/IEC 10646).

—+ The header fields of request and response shall comply with IETF REE7231.

(Ve

Registry API (JSON mapping)

9.1 General

he message body (if applicable) and responsebody (if applicable) shall comply to JSON (as spq

K
He met.
T
IETF RFC 7159), except for error responses-which shall be plain text.

The MIME type (as specified in IETF RFC.2046) for the JSON format shall be "application/json".
The null value shall be mapped to theJSON null value (as specified in IETF RFC 7159).

—

he root object of any request body shall be an unnamed object (hereafter referred to as the
bject).

(@)

—

he root object of any response body shall be an unnamed object (hereafter referred to as the
bject).

o

—

he MIME type-(ds/specified in IETF RFC 2046) for an error response message (in plain text)
Lext/plain”.

-l

Vhere types are specified for parameters, these shall refer to IETF RFC 71509.

Hor.any request or response body defined in this clause, proprietary information may be 4

section

or ]SON-formatted requests and responses of a registry server, the requirements in this clayise shall

cified in

request

response

shall be

dded as

additional parameters, or extra fields of an object, even within a nested object, as long as the ad

Iditional

parameters and fields do not interfere with the information items specified in this clause.

9.2 Conceptrecord (JSON format)

For the JSON representation of a concept record object, when used as a parameter in the registry
AP], the following shall apply:

— A concept record object shall be a JSON object.

server’s

— Concept record shall have a concept1d member (String without reserved characters for URIs, see

IETF RFC 3986), carrying a locally (i.e. within a registry server) unique identifier for the
conceptId shall be immutable, i.e. it cannot be modified in an update operation (see 9.4).

© ISO/IEC 2023 - All rights reserved
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NOTE1 The concatenation of the registry server domain, the path for getting a concept record (see 9.6)
and the concept1dyields a globally unique identifier (URI, cf. IETF RFC 3986) for a concept.

EXAMPLE1 A concept with conceptId “common_fontSize”, stored on a registry server with (sub-
) domain name “terms.gpii.eu”, would have the globally unique URI “https://terms.gpii.eu/api/record/
common _fontSize” (assuming that the HTTPS protocol is used for accessing the registry server).

Concept record shall have a type member (String), carrying either one of the following values:
“PreferenceStatement”, “ContextDescription”, “ResourceDescription”. type shall be immutable, i.e.,

it cannot be modified in an update operation (see 9.4).

Congept record shall have a subtype member (String), carrying either one of the following valtes:

"terpm", "transform". subtype shall be immutable, i.e., it cannot be modified in an update operatio
(se€g9.4).

=]

Congept record may have an origin member (String), carrying either one of the following values:

corhmon", "application-specific”, or any other value. origin shall be immutable, i.e.;"it cannot b
modified in an update operation (see 9.4).

[}

Congept record shall have a definition member (Array). The array shall havé.one or more unnamed
objdcts, each with two members: 1anguage and value. The 1anguage membershall identify alanguage
(as $pecified in [ETF BCP 47) which may be null. The value member shall’bear a textual definitiop
(String) of the conceptin the pertinent language. definition may contain multiple objects referrinig
to the same language.

Congept record shall have a termLabel member (Array). The array shall have one or more unnamed
objgcts, each with two members: 1anguage and value. The 1angtuage member shall identify alanguage
(as gpecified in [ETF BCP 47) which may be null. The va1d¢umember shall bear a linguistic expressiopn
(Strjng) for the concept in the pertinent language. terniabel may contain multiple objects referring
to tlhe same language.

Congept record shall have a datatype member (QBject), carrying either one of the following values:

"Boplean”, "Number", "String". datatype shall be immutable, i.e., it cannot be modified in an updat
operation (see 9.4).

D

=

Congept record shall have an ownermember, carrying the contact information of the owner(s) ¢
the oncept, to facilitate addressing any issues with the record. The type of the owner member i
impJementation specific.

[72)

NOTE 2  Initially, the submitter of a record is the owner. The submitter can extend the ownership to othe
partjies, or pass it on to othérparties, in which case the owner member is updated.

—

Congept record mayChave a valuespace member (Object), carrying a formal data type definitiop
such as the JSON,Schema format (as specified in JSON Schema, JSON Schema Validation, JSON Hypei
Sche¢ma). valuegspace shall be immutable, i.e., it cannot be modified in an update operation (see 9.4).

Congept record may have a transformationof member (Array). If present, the transformationd
arrdy shall'consist of one or more Strings, each representing a globally unique identifier (conceptld
of alconcept record.

=

R

Concept record may have a refines member (Array), carrying the identifiers of other concepts that
concept refines. If present, the refines array shall consist of one or more Strings, each representing
a globally unique identifier (concept1d) of a concept.

Concept record may have a domains member (Array). The array shall have one or more unnamed
objects, each with two members: 1anguage and value. The 1anguage member shall identify alanguage
(as specified in IETF BCP 47) which may be null. The value member shall carry a textual description
of the domain / application area (String) on the concept in the pertinent language. domains may
contain multiple objects referring to the same language.

Conceptrecord may have anotes member (Array). The array shall have one or more unnamed objects,
each with two members: 1anguage and value. The 1anguage member shall identify a language (as
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specified in IETF BCP 47) which may be null. The value member shall carry a textual note (String)
on the concept in the pertinent language. notes may contain multiple objects referring to the same

language.

Concept record may have an examples member (Array). The array shall have one or more unnamed
objects, each with two members: language and value. The language member shall identify a
language (as specified in I[ETF BCP 47) which may be null. The vaiue member shall bear a textual
representation (String) of an example for the concept in the pertinent language. examples may

contain multiple objects referring to the same language.

The order of the members in concept record shall not be significant.

Concept record may include additional members, as long as they do not interfere with\the n
specified in this subclause. If additional members carry a human-readable expression, a |

code should be added (which may be null).

NOTE 3
ISO/IEC 24751-1.

The above list of concept record members is based on a concept's "basiclattributes”, as sp

EXAMPLE 2 A conceptrecord in JSON format.
"conceptId": "http://example.com/api/record/C12345",
"type": "NeedAndPreference",
"subtype": "term",
"origin": "common",
"definition": [
{
"language": "en",
"value": "Font size in points"
by
{
"language": "fr",
"value": "Taille des caracterés”en points"
}
I
"termLabel": [
{
"language": "en",
"value": "font-sige'
}
I
"datatype": "Number")
"valueSpace": {
"Sschema": Uhttp://json-schema.org/draft-04/schema#",
"descriptdon™: "JSON schema for font-size type",
"type" :{™Mirlteger",
"mininfum™: 1,
"maximdm": 100
by
"tragsformationOf": [
"ec22222",
"C33333"
]
"refines": [
"Cc44444m,
"C55555"
I
"notes": [
{
"language": "en",
"value": "This record was created as an example."
}
I
"examples": [
{
"language": "en",
"value": "Font size applies to computers, tablets, smartphones, kiosks,

© ISO/IEC 2023 - All rights reserved
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}
I

"owner": [
"Max Mustermann"

]
}

NOTE4  The following JSON schema is available for automatic validation of a concept record in JSON format:
http://openurc.org/ns/creg/concept-record.schema.json.

9.3 le!F'
For credting a new record of a concept, a registry shall implement the method posT on endpoint+/api

ATW?rnnrppfrprnrd

/
record, With the request parameters as listed in Table 1, and response codes and parameters aglisted
in Table|2.

Table 1 — Request parameters for creating a concept record
POST /4pi/record /C) -
Parameter name Category Type Description
concept record request body | concept concept record shall be the (unhamed) request object. con-
(mandatory) record ceptld may be missing or emipty, in which case the server
object shall provide this information in its response.
(see 9.2)

EXAMPLE1 A CREATE conceptrecord request in JSON format.

POST /api

Content|Type: application/json
Accept:| application/Jjson

{

"typ=" .
"subfpype": "term",
"origin": "common",

"deffin

{

"terpL

1,
"datpt

"valpé
"

/record HTTP/1.1

"NeedAndPreference",

ition": [

"language": "en",

"value": "Font size in Points"

{

"language": "fr",

"value": "Taille des“caractéres en points"

abel": [
"language¥ ™~ "en",

"value:\("font-size"

yvpel: "Number",
Space": {

"de

Thema T hrttpT7/ 7/ TSorr-Schema - org/arat t—047/sciemai™;
scription”: "JSON schema for font-size type",

"type": "integer",

"mi
"ma

by

nimum": 1,
ximum": 100

"owner": [ "Max Mustermann" ]

}

NOTE 1

The following JSON Schema is available for automatic validation of a CREATE concept record request

in JSON format: http://openurc.org/ns/creg/CREATE-concept-record.request.schema.json.

12
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Table 2 — Response codes and parameters for creating a concept record

Response code: 201 Created (Success)

Parameter name Category Type Description
Unique URI for the created concept record on the server.
conceptUri HTTP: header It shall have the following format: "https://host/api/
(mandatory) f1.eld" Loca- |URI record/conceptld" (with host being the domain name and
tion optional port, and conceptld being an implementation-spe-
cific unique ID for the concept record).
concept concept record shall be the value of the member redord in
foncept record response record the response object.
mandatory) body object
(see 9.2)

Response code: 400 Bad Request (Invalid concept)

N

e

Jontent-Type:

)
Ls

TTP/1.1 201 Created
ocation: http://example.com/api/record/R12345
application/Jjson

rror message entire re- String Human readable text describing the'error and its chuse.
sponse body
Response code: 404 Not Found Ve /U
rror message entire re- String Human readable text describing the error and its cpuse.
sponse body
HXAMPLE 2 A CREATE concept term record response in JSON format:

"record": {
"conceptId": "R12345",
"type": "NeedAndPreference",
"subtype": "term",
"origin": "common",
"definition": [
{
"language": "en",
"value": "Font size 4p' points"
}y
{
"language": "fk")
"value": "Taillle des caractéres en points"
}
I
"termLabedn [
{
"langifage": "en",
"vyadtue": "font-size"

"datatype": "Number",

"valueSpace": {
"Sachema- "hf‘fp' dson—-schema org/draft-04 chema#"
"description": "JSON schema for font-size type",
"type": "integer",
"minimum": 1,
"maximum": 100
b

"owner": [ "Max Mustermann" ]

}

NOTE 2

The following JSON Schema is available for automatic validation of a CREATE concept record response

in JSON format: http://openurc.org/ns/creg/CREATE-concept-record.response.schema.json.

© ISO/IEC 2023 - All rights reserved
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9.4 UPDATE concept record

For updating a record of a concept, a registry shall implement the method puT on endpoint /api/record/
conceptId, with the request parameters as listed in Table 3, and response codes and parameters as

listed in Table 4.

Table 3 — Request parameters for creating a concept record

PUT /api/record/conceptId

Paranreterramnre €ategory Type Description
conceptifd URI path String Server-unique identifier of an existing concept record.
concept fecord request body | concept concept record shall be the (unnamed) request objett.
(mandatory) g%c.(e)zctl All contents of the existing concept with conceptld on the
) server will be overwritten by the contents ofrequest pa-
(see 9.2)
rameter concept record.
EXAMPLE1 An UPDATE record request in JSON format.

PUT /apf/record/R12345 HTTP/1.1
Content|Type: application/json
Accept:| application/Jjson

{
"congeptId":
"typg": "NeedAndPreference",
"subfype": "term",

"origin": "common",
"deffinition": [
{

'language": "en",

'value": "Font size in points"

'language": "fr",

'value":

'language": "de",
'value": "SchriftgroBe ia\Runkten"

"termLabel": [

'language": "enp'y
'value": "fontssize"

14

"datptype": ("Number",
"valheSpace!\V {
"Bschema" :
"Hescxiption":
"Eype": "integer",

"http://example.com/api/record/R12345",

"Taille des caracteres ‘@n points"

"http://json-schema.org/draft-04/schema#",
"JSON schema for font-size type",

"minimum": 1,
"maximum": 100

by

"owner": [ "Max Mustermann" ]

}
NOTE 1

The following JSON Schema is available for automatic validation of an UPDATE concept record request

in JSON format: http://openurc.org/ns/creg/UPDATE-concept-record.request.schema.json.

14
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Table 4 — Response codes and parameters for updating a concept record

Response code: 200 OK

Parameter name Category Type Description
Unique URI for the updated concept record on the server.
conceptUri HTTP: header It shall have the following format: "https://host/api/
(mandatory) f1.eld" Loca- |URI record/conceptld" (with host being the domain name and
tion optional port, and conceptld being an implementation-spe-
cific unique ID for the concept record).
concept concept shall be the value of member record of thejre-
foncept record response record sponse object.
mandatory) body object
(see 9.2)

Response code: 400 Bad Request (Invalid parameters)

N

s

TTP/1.1 200 OK

[

"record": {
"conceptId":

"subtype":
"definition":

{

by
{

}
1,
"t&rmLabel":

{

}

"language":
"value":

ocation: /api/record/R12345
Jontent-Type: application/json

"http://example.com/api/record/R12345",
"type": "NeedAndPreference",
"term",
"origin": "common",

[

"language": "en",
"value":

"language":\"fr",
"value™":

"langhage": "de",
"yYalde":

[

llenll,

"Font sizg in points"

"font-size"

rror message entire re- String Human readable text describing the'error and its chuse.
sponse body
Response code: 404 Not Found Ve /U
rror message entire re- String Human readable text describing the error and its cpuse.
sponse body
HXAMPLE 2 An UPDATE concept record response.

"Taille des caracteres en points"

"SchriftgroBe in Punkten"

]

"valueSpace":
"Sschema":

"description":
"integer",

lltype" -

"minimum" :

"maximum" :
b

"owner": [

’
"datatype": "Number",

{

"http://json-schema.org/draft-04/schema#",

1,
100

"Max Mustermann"

]

© ISO/IEC 2023 - All rights reserved
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}

NOTE 2 The following JSON Schema is available for automatic validation of an UPDATE concept record
response in JSON format: http://openurc.org/ns/creg/UPDATE-concept-record.response.schema.json.

9.5 DELETE concept record

NOTE1 This operation is optional, since a registry server can opt to not implement the delete operation on
concept records for reasons of traceability and URL stability.

For delgting a Tecord of a CONCepT, a Tegistry may implement the metnod DELETE ON endpoint /api
record/foncept1d, with the request parameters as listed in Table 5, and response codes and parametei]
as listed/in Table 6.

2SS

NOTE 2 | The internal result of this operation in the registry is implementation-specific. A registry’can flag
concept ifecord for deletion (so it can be recovered later) or remove it instantly.

<)

If a regigtry does not implement the method bELETE, it should return the response code404 on request
to the efjdpoint /api/record.

[72)

Table 5 — Request parameters for deleting a conceptrecord

DELETE|/api/record/conceptId rs\\\-
Parameter name Category Type Description
conceptid URI path String Server-unique identifier of an existing concept record.

EXAMPLE1 A DELETE concept record request. Note that no request body is supplied.

DELETE (api/record/R12345 HTTP/1.1
Accept:| application/json

Table 6 — Response codes and paranieters for updating a concept record

Response code: 204 No Content (Deletion en,a(tf?'d)

Parameter name Category Type Description

(no parameter)
Response code: 404 Not Found (lrwﬁﬂ\} ID)

error mdssage entire re- String Human readable text describing the error and its cause.
sponse body

EXAMPLE 2 A DELETE concept record response. Note that proprietary content could be supplied as respong
body.

[¢)

HTTP/1.L 204 No,.Ce@ntent
Content|Type: @dpplication/json

9.6 GET conceptrecord

For retrieving a record of a concept, a registry shall implement the method ceT on endpoint /api/
record/conceptId, with the request parameters as listed in Table 7, and response codes and parameters
as listed in Table 8.

Table 7 — Request parameters for retrieving a concept record

GET /api/record/conceptId

Parameter name Category Type Description

conceptld URI path String Server-unique identifier of an existing concept record.

EXAMPLE1 A GET conceptrecord request. Note that there is no request body.

16 © ISO/IEC 2023 - All rights reserved
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