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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

A |
VOTI\T

[he procedures used to develop this document and those intended for its further aain
hire described in the ISO/IEC Directives, Part 1. In particular, the different approval

fenance
criteria

heeded for the different types of document should be noted. This documentywas drafted in

Lives or

hccordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.is@.0rg/direc
www.iec.ch/members_experts/refdocs).

Attention is drawn to the possibility that some of the elements of this document may be the
bf patent rights. ISO and IEC shall not be held responsible for identifying any or all such
Fights. Details of any patent rights identified during the development\0f'the document will b
ntroduction and/or on the ISO list of patent declarations received (sée www.iso.org/patents) or
ist of patent declarations received (see https://patents.iec.ch).

Any trade name used in this document is information given/for-the convenience of users and d
ronstitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific ter
bxpressions related to conformity assessment, as\well as information about ISO's adher
the World Trade Organization (WTO) principles’ in the Technical Barriers to Trade (TH
wvww.iso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

['his document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information tec
bubcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

A list of all parts in the ISO/IEC 21000 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national stg
pbody. A complete listings-of these bodies can be found at www.iso.org/members.htj
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Introduction

The M

oving Picture Experts Group (MPEG) standards include a set of RDF ontologies for the

codification of intellectual property (IP) rights information related to media. The ISO/IEC 21000-19
Media Value Chain Ontology (MVCO) which facilitates rights tracking for fair, timely, and transparent
payment of royalties by capturing user roles and their permissible actions on a particular IP entity.
The ISO/IEC 21000-19/AMD1 Audio Value Chain Ontology (AVCO) which extends MVCO functionality

related

The IS@/
contradts to digital ones related to exploitation of IP rights, payments and notifications. With respec

to the

ISO/IE( 21000-20 Contract Expression Language (CEL).

Furthefmore, the axioms in these XML schemas and RDF ontologies can drive the execution”of rights

related

where {ransparency and interoperability are favored toward fair trade of music andumnedia. Thus, the
aim of this document is to provide the means (e.g. protocols and application programming interfaces]
for conperting these XML and RDF media contracts to smart contracts exectutable on existing DLT
envirorjments.

By doinlg this conversion in a standard way for several smart contract lahguages it is going to ensure
that MHEG schemas and ontologies prevail as the interlingua for transferring verified contractual datz
from one DLT to another.

Vi

to the description of IP entities in the audio domain (e.g. multitrack audio and time segments).

ARC 219NNN D1 N1 C ot ot Moot A V. falan) aiol, £ o3l:e 4 FaN PEPSEN roian £ ooy 43
TG ZTUOU0UZT McUTa GOt aCt T OTItOTo gy (VTGO wWIITUIT TatTirtatCS— I CUTTvVCT STOTT UT ITdaT T atr

atter, an equivalent standard has also been developed but using XML schemas, known”ag

workflows in controlled environments, for example, Distributed Ledger Technologies (DLTs)
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Information technology — Multimedia framework (MPEG-
21) —

Part 23:
Smart-ContractsforMedia

. Scope

[his document specifies the means (e.g. protocols and application programming interfages) for
converting MPEG-21 XML and RDF media contracts (ISO/IEC 21000-19, ,ISO/IEC 21000-20, and
SO/IEC 21000-21) to smart contracts executable on existing DLT environments.

P Normative references

[he following documents are referred to in the text in such acway that some or all of their [content
constitutes requirements of this document. For dated refererices, only the edition cited applies. For
indated references, the latest edition of the referenced docurent (including any amendments) applies.

SO/IEC 21000-19, Information technology — Multimediq framework (MPEG-21) — Part 19: Medja Value
Chain Ontology

SO/IEC 21000-20, Information technology — Multimedia framework (MPEG-21) — Part 20: (ontract
Expression Language

SO/IEC 21000-21, Information technology — Multimedia framework (MPEG-21) — Part 21 Media
Contract ontology

B Terms, definitions, symbols, and abbreviated terms

8.1 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
SO and IEC maintain terminology databases for use in standardization at the following addresges:

— 1SO Onlitte browsing platform: available at https://www.iso.org/obp

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

8 1.1

LT
distributed ledger technology
distributed network of computers, ideally organized in a decentralized way, mutually agreeing on a
common state while tolerating failures (including malicious behavior) to some extent

3.1.2
smart contract
code deployed in a DLT or the source code from which such code was compiled

Note 1 to entry: The execution of smart contract instructions is distributed among the nodes of the DLT in which
it is deployed to. This execution is triggered via a DLT transaction and produces a change in the DLT state.

© ISO/IEC 2022 - All rights reserved 1
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3.1.3

smart contract language

programming language used for creating the code of a smart contract, that is then compiled in another
code deployable to a specific DLT

3.14

smart contract template

source code of a smart contract written using a specific smart contract language for defining a common
behavior.

3.1.5
smart ¢ontract specification
set of irfformation needed for the deployment of a smart contract and for populating the data structures
that thq smart contract instructions are interacting with

3.1.6
DLT adfdress
product of a cryptographic schema operation used to represent identities in a DLT

3.1.7
DLT goyernance
specifidation indicating the set of rules followed by the specific DLT protetol

3.1.8

token
object dtored in a DLT and managed through one or more smart€ontracts, representing unique tangiblg
or intargible media assets, possessions, and accountable item$s

3.19
fungible token
token being changeable with other tokens

3.1.10
non-fupgible token
token being non interchangeable with othet tokens

3.1.11
MPEG-21 CEL/MCO contract
contradt represented using ISOAEC 21000-19, ISO/IEC 21000-20 and ISO/IEC 21000-21 elements

3.1.12
media fontractual objects
set of nlachine-readabte ebjects extracted from a specific MPEG-21 CEL/MCO contract

3.1.13
smart ¢ontract for media

deploydd smart contract that is the result of the conversion process from a specific MPEG-21 CEL/MCd
contradt

3.1.14

parser

software component that extracts a set of media contractual objects from an MPEG-21 CEL/MCO
contract or a smart contract for media

3.1.15

generator

software component that from a set of media contractual objects generates an MPEG-21 CEL/MCO
contract or a smart contract specification

2 © ISO/IEC 2022 - All rights reserved
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3.1.16
DLT tokens and payments manager
component deploying a smart contract for media on a specific DLT

3.1.17

contract developer

actor providing the means to generate an MPEG-21 CEL/MCO contract or a smart contract in a specific
smart contract language (e.g. smart contract templates)

3.1.18
DLT system engineer

hctor providing the information needed to deploy a smart contract in a specific DLT (e.g. DETladdresses
hnd governance)

3.2 Abbreviated terms

MVCO media value chain ontology

AVCO audio value chain ontology

CEL contract expression language

MCO media contract ontology

CEL/MCO ISO/IEC 21000-19, ISO/IEC 21000-20, and)}SO/IEC 21000-21
P intellectual property

API application programming interfdce

1 Conventions

1.1 Classes representation

[he following conventions derive from the Object-Oriented Programming paradigm. In this sense
Application Programming Interfaces (APIs) are represented in terms of Classes definitions and Qbjects.

An Object is an instantiation of a Class while a Class contains the following properties:
— Name of the repfesented object.
— Type of the represented object. An object Type may be:

— Abstract which is only showing essential information with respect to an interface, but it cannot
bé implemented; or,

= Concrete which is a complete specification that can be implemented.

— Hierarchy with respect to the other objects; it also introduces the sub-class which is a class that
inherits the complete set of fields and methods of its super-class.

— Fields which describe the attributes associated to the represented object; Fields consist of a specific
Field Type and the number of Occurrences.

— Methods which are operations performed by manipulating the object Fields; Methods accept as
input a specific set of Parameter Types and provide as output a specific set of Return Types.

In the following, Table 1 shows the notation for representing Classes with respect to MPEG-21 CEL/
MCO objects, while Table 2 describes the Types used for Fields, Parameters and Returns.

© ISO/IEC 2022 - All rights reserved 3
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Table 1 — Classes notation with respect to MPEG-21 CEL/MCO

Name Type and Hierarchy
ClassNamel Abstract or Concrete, sub-class of|referenceToCELObject1 referenceToMCOObject1
ClassName2
Type Field and Description Occ.
FieldNameIType [FieldNamel U, Tor |referenceloCELUDjectZ referenceloMCUOUDjectZ
1,n (\('{)/

NS

Parameters Method and Description Retu

ParaméterTypel method1() Reﬂé‘s}lTypel

Table 2 — Types used for Fields, Parameters and RetuQS—’

Type Description O\

string A sequence of characters \J

ushort An unsigned integer number represented @rough 2 bytes

ulong Anunsigned integer number represg\@‘through 4 or 8 bytes

float A floating-point number, that is Wimber that can contain a
fractional part, represented th(&h 4 or 8 bytes

enum A set of enumerated name\r@ments

boolean A dyadic value with two'g‘&sible values, True and False

typeName [] [Anarray of elements\@“tgfpe typeName

map( A key value map g where the key of type typeName is used

typeNamel, to retrieve a val of type typeName2

typeName2) e

void A type u(e)“to represent "no data"

idref At used to represent a reference to a specific object, e.g.

stance. The form of classNameldrefis used to reference
cts thatinstantiate the class className, e.g. contractldref
efers to objects that instantiate the contract class.

%\J
4.2 Namespace p

Table 3|below sh the namespace prefixes for the MPEG-21 CEL/MCO standards and other related
schemals toge ith their references.

Table %O& pping of prefixes to namespaces for the MPEG-21 CEL/MCO standards and other

related schemas

Prefix Corresponding namespace References

dc https://purl.org/dc/elements/1.1 1SO 15836 [1]

dii urn:mpeg:mpeg21:2002:01-DII-NS# ISO/IEC 21000-3[2]
vcard http://www.w3.0rg/2006/vcard/ns# IETF RFC 2426[3]

mvco https: rl.oclc.org/NET/mvco.owl# ISO/IEC 21000-19

avco https://purl.oclc.org/NET/aumvco.owl# ISO/IEC 21000-19/Amd1
cel-core urn:mpeg:mpeg21:cel:core:2015# ISO/IEC 21000-20:2016
cel-ipre urn:mpeg:mpeg21:cel:ipre:2015# ISO/IEC 21000-20:2016

4 © ISO/IEC 2022 - All rights reserved
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Table 3 (continued)

Prefix Corresponding namespace References

cel-pane urn:mpeg:mpeg21:cel:pane:2015# ISO/IEC 21000-20:2016
cel-rele urn:mpeg:mpeg21:cel:rele:2015# ISO/IEC 21000-20:2016
mco-core urn:mpeg:mpeg21:mco:core:2015# ISO/IEC 21000-21:2017
mco-ipre urn:mpeg:mpeg21:mco:ipre:2015# ISO/IEC 21000-21:2017
mco-pane urn:mpeg:mpeg21:mco:pane:2015# ISO/IEC 21000-21:2017
mco-rele urn:mpeg:mpeg21:mco:rele:2015# ISO/IEC 21000-21:2017

b Overview

.1 General aspects

MPEG-21 CEL/MCO schemas and ontologies can be used by music and medialvalue chain stakeholders
[0 share and exchange, in an interoperable way, all metadata and contractual information copnected
[0 creative works, leading to transparent payment of royalties and réduced time spent searching for
fhe right data. The latter is due to inference and reasoning capabilities inherently associat¢d with
bntologies. That is, knowledge and data can be derived by evidence and logic based on rich s¢mantic
copyright models expressed by MPEG-21 CEL/MCO schemas~and ontologies. In this way, the data
lerived are unambiguously interpretable, facilitating effi¢ient processing in business-to-copsumer
[B2C) and business-to-business (B2B) music and media value chains.

Furthermore, for contractual music and media asset trading, smart contracts can be used to|encode
the terms and conditions of a contract. They validate contractual agreements between stakeholders
pefore a DLT value transfer is enabled. In other#ords, smart contracts could allow music and media
royalties to be administered almost instantanieously and manage usage allowances and restifictions.
Rather than passing through intermediaries/revenue from a stream or download could be distributed
hutomatically to rights holders, according*to agreed terms and conditions (e.g. splits), as soon as an
hsset is downloaded or streamed.

[herefore, the challenge is conyérting MPEG-21 CEL/MCO standardized schemas and ontolggies to
bmart contracts that can be executed on existing DLT environments, thus enriching DLT environments
ith inference and reasoning capabilities inherently associated with ontologies. Note that this process
Will increase trust amongmusic and media value chain stakeholders for sharing data in the ecqsystem
since the data will be cryptographically secured and verified on a DLT. By addressing this challenge in
h standard and agnosti¢ way, with respect to smart contract languages and thus DLT environments,
t would also ensure that MPEG-21 CEL/MCO schemas and ontologies prevail as the interlingua for
'ransferring verified contractual data from one DLT to another[4l,

5.2 Relationships between MPEG-21 CEL/MCO and DLTs

[his Subclause describes the relationships between MPEG-21 CEL/MCO elements and DLTs compjonents,
for_the conversion of MPEG-21 CEL/MCO contracts to smart contracts for media and vice versg. Smart
. TR . ) of the

conversion process from a specfic MPEG-21 CL/MCO contract.

For the description of above-mentioned relationships, the main elements identified for MPEG-21 CEL/
MCO are the contract, the party, the IP entity, and the deontic expression. The counterparts in a DLT-
based scenario have been identified as shown in Table 4.

© ISO/IEC 2022 - All rights reserved 5
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Table 4 — Relationships between MPEG-21 CEL/MCO elements and DLTs components

MPEG-21 CEL/MCO DLTs

Contract Smart contract for media
Party DLT address

IP entity Non-fungible token
Deontic expression Non-fungible token

Furthermore—in Fioure 1_as for examnle the relationshins between MPEG-21 MCQ and DITs are
7 o= =7 T 7 r

depictefl, albeit similar relationships apply between MPEG-21 CEL and DLTs. These relationships-arg
further|explained in the following.
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cancels
isAmmendmentOf
prevails

<«———hasParty @ supersedes

issuedIn

Textual
Clause

implements

DeonticExpression d
actedBy Permission|Obligation|Prohibition ndmequlreuw

permitsAction | obligatesAction | forbidsAction

actedOver

a) ISO/IEC 21000-21:2017 Media Contract Ontology

Party DLT Address

Smart Contract for
Media

A 4

DeonticExpression IPEntity
Token Token

\4

v

Textual
Clause and
Fact

b) Relationship between ISO/IEC 21000-21:2017 Media Contract Ontology and DLT$

Key

smart contract and/or token

O DLT4dentity
{j text
e £

refers to

Figure 1 — Relationships between MPEG-21 MCO elements and DLTs components

1) Contract - Smart contract for media: the MPEG-21 CEL/MCO contract element is the one that
includes or refers to the digitalized contractual information extracted from a narrative contract.
Whilst the smart contract for media is the result of the conversion process from the MPEG-21 CEL/
MCO contract. Thus, the counterpart of an instance of an MPEG-21 CEL/MCO contract is a unique
smart contract for media deployed on a specific DLT.

2) Party - DLT address: a Party element is the representation of the identity of a user or organization
bound by the narrative contract. Since identities in DLTs are represented through addresses, the

© ISO/IEC 2022 - All rights reserved 7
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Party element counterpart is a DLT address. Thus, a Party identity represented by a DLT address
may also be authenticated in the DLT and referenced in a smart contract for media.

3) IP entity - Non-fungible token: an [P Entity element is the representation of an asset, and the
reference to this asset can be stored on a DLT. This representation of an asset may be serialized
according to the concept of non-fungible tokens. Thus, in smart contracts an IP Entity may be
represented by a token. Then, the entire set of information related to a specific IP Entity is linkable
to the associated token. Two reasons support this approach:

i) the ]inkqu between IP Entities and related smart contracts for media is maintained at a hig]‘

level, particularly when DLTs offer append-only data storage and not a more complex one;

ii) | it makes feasible the process of auditing, exploiting at best the immutability feature of PLTs
the history of all operations executed over an IP Entity, indeed, can be found in one place.

4) Deopntic expression - Non-fungible token: a Deontic Expression encompasses the\properties of
an pgreed machine-readable contract clause regulating the actions of the Partieg (e.g. obligations
perimissions, and prohibitions). This representation of a clause may also be serialized according ta
thelconcept of non-fungible tokens. The reasons for supporting this approach are:

i) |it enables a unique way for storing clauses on DLTs, that is also ‘beneficial in terms of
interoperability, for sharing these clauses with other DLT-based applications;

ii) | it allows the transfer of value in the form of obligations, permissions and prohibitions, similarly
to how cryptocurrency transfers are done.

6 Bidirectional conversion between MPEG-21 CEL/MCO contracts and smart
contracts for media

This cljuse describes the bidirectional conversion firocesses between MPEG-21 CEL/MCO contractg
and smart contracts for media. In Figure 2 it is shown the forward conversion from MPEG-21 CEL/MC(Q
contradts to smart contracts for media, while,dn Figure 3 it is shown the backward conversion from
smart dontracts for media to MPEG-21 CEL/MCO contracts.

Both processes interact with several dactors and DLTs where a smart contract for media would be
(forwand conversion) or has been (backward conversion) deployed. In the following subclauses, a se
of interfelated components are deseribed, each of which consists of a grouping of related functionality
encapsiilated behind a well-defined interface (e.g. inputs and outputs).

The smprt contract for media may store instances of the MPEG-21 CEL/MCO contract elements either:
— in data structures-ofthe smart contract for media; or

— in pon-fungible.fokens referenced by the smart contract for media, which are stored on the sams
DLT but mafaged through a different smart contract.

By storfing«these elements in that way, this document also facilitates the backward conversion fromn
smart doftracts for media to MPEG-21 CEL/MCO contracts in the XML[2]/RDFIe] form. In turn, MPEG-21
CEL/MCOcontracts may be transformed {nto narrative contracts.
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Figure 2 — Conversion workflow from MPEG-21 CEL/MCO contracts to smart contracts for

media
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Figure'3 — Conversion workflow from smart contracts for media to MPEG-21 CEL/M(CO
contracts
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The process of conversion from an MPEG-21 CEL/MCO contract to a smart contract for media involves
the execution of several components and the interaction with three actors and a DLT. This process is
graphically illustrated in Figure 2.

6.1.1 MPEG-21 CEL/MCO parser

The MPEG-21 CEL/MCO parser component gets as input an MPEG-21 CEL/MCO contract, provided
by an MPEG-21 CEL/MCO contract developer, and produces a set of media contractual objects. It is
expected that the MPEG-21 CEL/MCO contract has been checked to be syntactically and semantically
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valid. Otherwise, the validation result provided by the MPEG-21 CEL/MCO parser returns two levels of
information:

1. Errors: syntactic or semantic errors are identified.
2. Warnings: elements of information that may be lost during the conversion process.
Input:

— MPEG-21 CEL/MCO contract: it consists of XML/RDF documents containing one or several MPEG-
21 CEL/MCO elements that represent a contract.

Output

— Megdia contractual objects: a structured set of information related to the deontic expressions
actjons, entities, and constraints extracted from an MPEG-21 CEL/MCO contract.

These media contractual objects are only dependent upon the MPEG-21 CEL/MCO istandards and aj
such arg agnostic with respect to any specific DLT.

6.1.2 |Smart contract generator

The snjart contract generator component produces a smart contract specification by combining
information related to an MPEG-21 CEL/MCO contract in the form of media contractual objects with
some specific smart contracts templates. This component is meant to be dependent on the smar
contradt language.

Inputs:

— Megdia contractual objects: a set of media contractual objects is needed to define the informatior
t}::Lis contained in the smart contract for media.

— Smfrt contract templates: the DLT smart contract developer (e.g. the person skilled in the specifid
DLT smart contract language) elaborates a‘set of specific smart contract templates to be utilized in
thelconversion process.

Output

— Smiart contract specificationza set of elements that represent the information needed by the DLI
tokens and payments manager'component to deploy the smart contract for media.

This smart contract specification includes information produced based on the objects found whilg
travers|ng the set of media-contractual objects. If MPEG-21 CEL/MCO obligations including payments
are fouhd, then the smart contract generator produces the information needed for creating revenus
functiohs for each party involved. For instance, if a party is obliged to share its revenue with anothej
party, then a smart contract method performs the revenue sharing function (e.g. royalties flow)
Moreover, foreach MPEG-21 CEL/MCO deontic expression and IP entity found in the media contractua
objects| the siart contract generator produces the information needed for creating a new non-fungiblg
token.

6.1.3 DLT tokens and payments manager

The purpose of the DLT tokens and payments manager component is to deploy the smart contract for
media that derives from a smart contract specification, a set of DLT addresses and a DLT governance
protocol. Both the DLT addresses and the DLT governance protocol are required for the operation in a
specific DLT environment and are provided by a DLT system engineer.

Inputs:

— Smart contract specification: this specification enables the creation of a smart contract for media
instance, which includes specific tokens and payments information.
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— DLT addresses: this input refers to the bindings between MPEG-21 CEL/MCO contract parties and
DLT addresses.

— DLT governance: the protocol the specific DLT adheres to that allows the DLT tokens and payments
manager component to update the ledger.

Output:

— Smart contract for media: the result of the execution of the DLT tokens and payments manager
component is the deployed smart contract for media.

[he DLT tokens and payments manager component performs some checks on whether(each token
referenced in the smart contract specification has already been in existence on the DLT. If this ignot the
Case, it creates a new token and stores its reference in the smart contract for media.

[he DLT tokens and payments manager component may store an MPEG-21 CEL/MCO elemg¢nt in a
roken, or store in a token an immutable reference of it and then the element itself outside of the DLT.
['he second mechanism is preferred when the element information needs to be kept private or when the
DLT disincentives data storage.

6.2 Conversion from smart contracts for media to MPEG-21)CEL/MCO contracts

[he process of conversion from a smart contract for media to ah MPEG-21 CEL/MCO contract involves
'he execution of two components and the interaction with & DET and a DLT smart contract deyeloper.
['his process is graphically illustrated in Figure 3.

b.2.1 Smart contract parser

['he smart contract parser is a component that fefches the data of a deployed smart contract foif media,
vhich uses to produce a set of media contractual objects.

nputs:
— Smart contract for media: the parser fetches the data from a deployed smart contract for media.

— Smart contract template: d template is required for decoding the data structures within thle smart
contract for media.

Dutput:

— Media contractual objects: a set of media contractual objects extracted from the infofmation
contained inthe-smart contract for media.

b.2.2 MPEG=21 CEL/MCO generator

[he MPEG<21 CEL/MCO generator is a component performing the backward operation with regpect to
the MPEG-21 CEL/MCO parser described previously. That is, the MPEG-21 CEL/MCO generator]|gets as
nputa set of media contractual objects and produces an MPEG-21 CEL/MCO contract.

Input:

— Media contractual objects: a set of media contractual objects extracted from the information
contained in the smart contract for media.

Output:

— MPEG-21 CEL/MCO contract: an XML/RDF document containing one or several MPEG-21 CEL/
MCO elements derived from the media contractual objects.
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7 Narrative contracts

One shortcoming is that, generally, there is no way to deduce from a smart contract the clauses that
the smart contract contains. Publishing the narrative contract does not ensure that the clauses of the
narrative contract correspond to the clauses of the smart contract. There should be a way that allows
the other party of the smart contract to know beyond doubt what the clauses stored in the smart
contract express.

Thus, an important feature of this document is that it offers the possibility to bind, through persistent
links, the-elauses—of-a—smart-contract-to—the—corresponding-ones—of-the-narrative-contract-and—vies
versa, d.g. the narrative clause x “user A pays $1 to user B” is bound to its counterpart smart contraci
clause ¥ “Transfer UserA UserB $1”. In the latter, if the beneficiary of the payment is not clear, the\link
to its cqrresponding narrative clause could be handy. In the following, the MPEG-21 CEL/MCO.-elements

enablinfnsuch bindings are further described.

For example, the narrative version of contracts is preserved in MPEG-21 CEL contracts,either in plain
text (cgl-core:TextVersion) or encrypted (cel-core:EncryptedTextVersion). Furthér -structuring is
possibl¢ by means of cel-core:TextClause and cel-core:TextParagraph (in clear text-oriencrypted). Thesg
text eldments can be referenced with the attribute 'idrefs' from the operative part of the contracts
maintajning the isomorphism (e.g. the one-to-one relationship between an“operative clause to its
narratiye counterpart) explicitly.

Equivalently, MPEG-21 MCO contracts also preserve the narrative version of the contract, either in g
complete form (using the mco-core:TextVersion property) or through a number of textual clause
which ¢an also be referenced from the operative part. These clauses are instances of the mco-core
TextuallClause, with mco-core:Text as a data property.

In that|way, the narrative version of a contract and its clauses is represented in MPEG-21 CEL/MCC
contradts, and these relationships are also maintained>all the way through the media contractua
objects|(textVersion and textClauses) to smart contracts and vice versa. In turn, this ensures the parties
signing|a smart contract to know beyond doubt what the clauses stored in the smart contract express
with reppect to the clauses of the narrative contract.

By doirlg this conversion in a standard wayfer several smart contract languages would ensure MPEG
21 CELYMCO contracts prevail as the intérlingua for transferring verified contractual data from one
DLT to another.

8 AP for media contractual objects

This ARI, by facilitating the Creation and handling of media contractual objects, is fundamental foj
the bidjrectional convetsion from MPEG-21 CEL/MCO contracts to smart contracts for media. Thus
this clause specifies-the media contractual objects API. This API has been derived and shall be used
in conjfinction withMPEG-21 XML and RDF media contracts (ISO/IEC 21000-19, ISO/IEC 21000-20
and ISQ/IEC 21000-21). The specific XML schemas and RDF ontologies contained in these standards;
are shown in Table 5. Furthermore, the presentation of this API follows the conventions (e.g. classeq
repres¢gntation and namespace prefixes) as described in Clause 4.

Table 5 — Schemas and ontologies contained in MPEG-21 CEL/MCO

MPEG-21 CEL/MCO Schemas and Ontologies
ISO/IEC 21000-19 Media Value Chain Ontology MVCO
ISO/IEC 21000-19/AMD1 Audio Value Chain Ontology AVCO
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Table 5 (continued)

MPEG-21 CEL/MCO

Schemas and Ontologies

ISO/IEC 21000-21:2017 Media Contract Ontology

MCO-CORE,
MCO Intellectual Property Rights Extension
(MCO-IPRE),
MCO Payments and Notifications Extension
(MCO-PANE),
MCO Right Expression Language Extension
(MCO-RELE)

ISO/IEC 21000-20:2016 Contract Expression Language

CEL-CORE,
CEL Intellectual Property Rights E iq
(CEL-IPRE), ()§S
CEL Payments and Notificatiq-lig',EXtension
7/

(CEL-PANE
ge Extensio
(CEL-

CEL Right Expression La

=]

B.1 Contract

B.1.1 Contract

Type and Hierarchy

o

O
¥
4

)

Concrete, sub-class of Encryptable

gél-core:Contract

mco-core:Contract

Field and Description
string identifier $ 1 cel-core:Contract Internationalized Re-
Uniquely identifies th@gﬁ- contractld (attribute) source Identifier
tract (@) (IETF Standard is RFC
X 3987)
Ne
string governinggQ& 0,1 |cel-core:Contract mco-core:
Indicating the jurisdiction governingLaw hasGoverningLaw
and a able law (attribute)
string C@Y 0,1 |cel-core:Contract mco-core:hasCourt
of@as exclusive jurisdiction court
.~/ over any dispute related to (attribute)
Q% the contract’s terms and
LON conditions
boolean ?“ isCourtJurisdictionExclu- [0,1 |isCourtJurisdictionEx- |mco-core:isCourt]
§ sive clusive urisdictionExclusiye
Stri &‘\ textVersion 0,1 |cel-coreTextVersion mco-core:TextVersion
% Whole narrative contract
text
string encryptedTextVersion 0,1 |cel-core: mco-core:encryptedCo
An encrypted version of the EncryptedTextVersion |ntractPart
whole narrative contract text
map (string, metadata 0,n |cel-core:Metadata Dub- | Dublin Core (ISO 15836)
string) o . lin Core (ISO 15836) or |or others
For giving information about others
the contract itself.
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Class CEL MCO
Name Type and Hierarchy
map (contractldref, |contractRelations 0,n |cel-core: mco-core:contractObje
Er(l)t;r;l)gcontractRela- Used to relate the contract ContractsRelated ctProperty
to other identified contracts.
The enum of the map value
must be one of the following:
0 = supersedes
1 = cancels
2 = prevailsOver
3 =isAmendmentOf
map( parties 0,n |cel-core:Party mco-core:Party
partyldiref, Party) N
Persons or organizations for
which the contract is binding
map( otherPersonUsers 0,n |cel-core:Person cel-core:User
personyserldref, Per- |Referenced Persons/Users
sonUser) for which the contract is not
binding
map( deontics 1,n |list of cel-core:Deb list of mco-core:
deontic|dref, Deontic) | Machine-readable operative nticStructyrdClause | DeonticExpression
parts of the contract used to
represent agreements
map( actions 1,n |listof cel-core:Act list of mco-core:
actionldref, Action) Specifies the rights that are w1'th1n a cel-core:Deo nge_rchctlon
. . nticStructuredClause |within a mco-core:
permitted / obligated / pro- DeonticExpression
hibited to parties P
map( objects 0,n |list of cel-core:Object |list of
objectldref, Object) Resources against which'the mco-core:actedOver
deontics will apply mco-core:IPEntity
mco-core:Service
map( facts 0,n |cel-core:Constraint mvco:Fact
factldrdf, Fact) Conditions, restrictions and
consttdints within each
deontic
map(textldref, Text- textClauses 1,n |listof list of
Clause) Text clauses to referenge cel-core:TextClause mco-core:TextualClause
from a deontic expression to
narrative contract excerpts
of which it makes the opera-
tive part
map (encryptedldrel, [encryptedContractParts |0, |cel-core: Tistof
string) For addressing the encryp- EncryptedContract mco-core:encryptedCo
. : ntractPart
tion needs regarding a part, cel-core:
or the entirety, of a contract EncryptedParty
document.
cel-core:
The key value of the map EncryptedClause
must be the identifier of the )
art cel-core:
part. EncryptedBlock

14
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Name Type and Hierarchy

map(deonticStruc- operativePart 0,n |cel-core:OperativePart |/
turedBlockldref, The contract part which con- cel-core:DeonticStruc
CELDeonticStruc- tains the deontic expressions turedBlock

turedBlock) of the operative part.

It embodies the set of related
deontic clauses grouped as
a nested structure (Specific

for CEL) r\q/q/

personuserldref[] signatories O,n |/ mco-core:iﬁ%‘}{edBy
A signatory of a contract ({;b ’
when different from a party Q’
(Specific for MCO) (\Q

||Parameters Method and Description !!eturn

void getldentifier() X N string
void getGoverningLaw() R - string
void getCourt() N string

Has exclusive jurisdictior@r any dispute

related to the contract’s térms and condi-

tions X\Q
void getIsCourt]urisdi&t’}gnExclusive() boolean
void getTextVersio‘&@‘ string
void getEncrygt@,ﬁextVersion() string

: N :
void getMetadata() map (string,
AN string)
string get’ﬂétadataBy() string
void S tContractRelations() map (contractldref, enum(cdn-
~ tractRelations))
contractldref (\V getContractRelationsBy() enum(contractRelations)
void N >~ getParties() map(partyldref, Parties)
partyldref (\(’) getPartyBy() Party
personuserl(@y getPersonUserBy() PersonUser
Q This method searches and possibly re-
% turns a PersonUser from the parties’ map
<X field

vGi’ﬂ getOtherPersonUsers() map(personuserldref, PersohUser)
personuserldref getOtherPersonUsersBy() PersonUser
void getDeontics() map(deonticldref, Deontic)
deonticldref getDeonticBy() Deontic
void getActions() map(actionldref, Action)
actionldref getActionBy/() Action
void getObjects() map(objectldref, Object)
objectldref getObjectBy() Object
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Parameters Method and Description Return

itemldref getltemBy() Item

This method searches and possibly re-
turns an Item from the objects map field

ipentityldref getIPEntityBy() [PEntity

This method searches and possibly re-

tyrnsan ]Dpnfify from-the n]'\jnr'fc map

field U

void getFacts() map(factldref, Fact) nQ v
factldrgf getFactBy() Fact ,-\OS v
void getTextClauses() map(textldref, TextCla-L@ek
textldref getTextClausesBy() TextClause (-\QV
void getEncryptedContractParts() map(encrypte \fl
string) C,
o
encryptedldref getEncryptedContractPartsBy() string \\<(/
void getOperativePart() map @MCStructuredBlock-
IdrefCELDeonticStructuredBlock)

deonticftructuredBlockldref |getDeonticStructuredBlock() C@DeonticStructuredBlock

This method returns information aboulé

deontic structured block Q
void getConstraints() Q\\ ) map(factldref, Fact)

This method consists in a call tgithe meth-

od getFacts() O
void getExpressions() N deonticldref[]

This methods consists&h a call to the

method getDeontie$()
void getSignatorig@“ personuserldref[]
string Contract()C)\\ void

This r@o‘d constructs a new object and

getsa@sinput only the identifier
string,rlnap(deonticldref,De- C&-)I‘lfact() void
o.ntlc), ap(actionldref,Ac- is method constructs a new object and
tion), mlap(textldref,Text- % . . .

“\“| gets as input all the required fields

Clause) -
string Qy setldentifier() void
string 0?0 setGoverningLaw() void
string SN Y setCourt() void
boolear f&\, setIsCourtjurisdictionExclusive() void
String he® setTextVersion () void
string setEncryptedTextVersion() void
map (string, string) setMetadata() void
string, string addMetadata() void
map(contractldref, enum(con- | setContractRelations() void
tractRelations))
contractldref, enum(con- addContractRelations() void
tractRelations)
map(partyldref, Parties) setParties() void
partyldref, Parties addParties() void
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Parameters Method and Description Return
map(deonticldref, Deontic) setDeontics() void
deonticldref, Deontic addDeontics() void
map(actionldref, Action) setActions() void
actionldref, Action addActions() void
map(objectldref, Object) setObjects() void
objectldref, Object addObjects() void a
map(factldref, Fact) setFacts() void (\('LV
||factIdref, Fact addFacts() void A~ ;
||map(textldref,TextClause) setTextClauses() void q/:)
||textldref,TextClause addTextClauses() void ‘(\Q'
map(encryptedldref, string) |setEncryptedContractParts() void Ar\\)v
encryptedldref, string addEncryptedContractParts() void ~ “ v
map(deonticStructuredBlock- |setOperativePart() void,~
Idref,CELDeonticStructured- (D\
Block) R
deonticStructuredBlock- addOperativePart() \\v void
Idref,CELDeonticStructured- O
Block <\Q
deonticStructuredBlockldref setDeonticStructuredBlog&Q - void
||map(factldref, Fact) setConstraints() k\>\\ void
factldref, Fact addConstraints() 0 void
deonticldref]] setExpressions() \\\) void
deonticldref addExpressio&@T void
personuserldref[] setSignatgrgiF\s‘() void
personuserldref addSig‘w}Fies() void
>
B.1.2 Encryptable .
Name Type andHierarchy
Encryptable A @ét cel-core: mco-core:e
C) EncryptedContract |ncryptedCo
<> ntractPart
Q_ cel-core:
?\ EncryptedParty
§ cel-core:
&v EncryptedClause
% cel-core:
EncryptedBIocK

Occ.

Field and Description

encryptedldref

encryptedRepresentation

A full version of the current contract part in
an encrypted representation

0,1
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Parameters Method and Description Return

void getEncryptedRepresentation() encryptedldref
8.2 Party

8.2.1 Party

Name Type and Hierarchy QE

Abstract, sub-class of Encryptable | cel-core:Party

_

Type Field and Description o\
string identifier 1 cel-core:Party I‘df.'ab'(i'/l}l‘v
Uniquely identifies the id (attribute] C)
party \Q/
string name 1 cel-core:Name O /
The name of the party ‘s\\
map (string, details 0,n cel-core:Details Q mco-core:hasVCard
string) To provide further de- xmins:vCard Q
tailed contact information \
map (string, metadata 0,n dc:descriptii!@\ Dublin Core (ISO 15836)
string) R . dc:identifiey or others
For giving information
about the contract itself. Dubli EOre (ISO 15836) or
ot
. ny
string address 0,1 Oc’él-core:Address mco-core:Address
Party address as free text \L\
deontic|dref[] |deonticsIssued C " |list of cel-core:Issuer list of mco-core:issuedBy
Machine-readable opera- 4 relations relations
tive parts of the con
issued by the par,'go
actionldlref[] |actionsIsSubj (.stJ 0,n cel-core:Act and cel-core:Subject |mco-core:actedBy for a
The acts t Q art relation within a cel-core:Deo | mco-core:GenericAction
K‘.? party nticStructuredClause in a mco-core:
may / m must not / : .
. PR DeonticExpression
did e e, specified in a
DeQl
Q'

D

Parameters Method and Description Return

void getldentifier() string

void getName() string

void getDetails() map (string,
string)

string getDetailBy() string

void getMetadata() map (string,
string)

string getMetadataBy() string

void getAddress() string
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Parameters Method and Description Return
void getDeonticslssued() deonticldref]]
void getActionsIsSubject() actionldref([]
string Party() void

This method constructs a new object and gets as input only the

identifier
String,; String Party() vOTd

This method constructs a new object and gets as input all the
required fields

string setldentifier() vq,i-gfb -
string setName() @X
map (string, string) setDetails() kQ\ oid
string, string addDetails() _ " |void
map (string, string) setMetadata() & void
string, string addMetadata() {-\\\v void
string setAddress() \%V void
deonticldref]] setDeonticsIssued() (s\\ N void
deonticldref addDeonticsIssued() AQ - void
actionldref]] setActionsIsSubject() QV void
actionldref addActionsIsSubject() c\\\\ ) void
®'\
B.2.2 Person/User N\

Name Type and Hierarchy . O

PersonUser Abstract, sub-class o ty cel-core:Person mco-core:Uspr

Type Field and Description Occ.

string signatur@ 0,1 dsig:Signature mco-core:Signature
Contwgﬂnding signature

Parame Method and Description Return
void _ = getSignature() string
s@g‘( PersonUser() void
T £l d 4 4 L 4 2| 'S H 4 | RN
TIITS THIITULITUU CUIIS LI UL LS A 1IT VY UUJULL daliru SCLD adS lllyuL Ulll)’ LIIC
identifier. This constructor invokes the superclass constructor.
string, string PersonUser() void
This method constructs a new object and gets as input all the
required fields. This constructor invokes the superclass con-
structor.
string setSignature() void
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8.2.3 CELPerson

Name Type and Hierarchy

CELPerson

Concrete, sub-class of PersonUser

cel-core:Person /

cel-core:Signatory

Type Field and Description Occ

/ /

Parameters Method and Description Reti
string CELPerson() \ﬂy.i\

This method constructs a new object and gets as input only
identifier. This constructor invokes the superclass constr).@o .

%)

string, $tring

CELPerson()

This method constructs a new object and gets as i

required fields. This constructor invokes the SUQ

structor. 0

bill the

8.2.4 |MCOUser

The user role. Th
0 = User (sim

1= Creato@ .

2=A r

3 -@stantiator
Q.

?“: Producer
§ 5 = Distributor

&v 6 = EndUser
% 7

vy
uUriccetiIve

User Concrete, sub-class of Person A\v / mco-core:User
Type Field and Description \\O Occ.
enum (1ole) role . O 1 / mvco:Creator

um value must be:

mvco:Adaptor
mvco:Instantiator
mvco:Producer
mvco:Distributor
mvco:EndUser

mvco:Collective

string socialTag 0,1 / mvco:hasSocialTag
personuserldref[] |actOnBehalfOf 0,n / mvco:actOnBehalfOf
personuserldref[] |belongsToCollective 0,n / mvco:belongsTo
mvco:Collective
ipentityldref[] isRightsOwnerOf 0,n / mvco:isRightsOwnerOf
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Parameters Method and Description Return
void getRole() enum (role)
void getSocialTag() string
void getActOnBehalfOf() personuserldref][]
void getBelongsToCollective() personuserldref][]
void getlsRightsOwnerOf() ipentityldref][]
string MCOUser() vold (1/
This method constructs a new object and gets as input only the Q"l/
identifier. This constructor invokes the superclass constructor. !
string, string, MCOUser() vqr‘i/b ’
enum (role) This method constructs a new object and gets as input all the Q)Q,
required fields. This constructor invokes the superclass con-Cy
structor. 0.
enum (role) setRole() ,O " lvoid
string setSocialTag() AW void
personuserldref][] setActOnBehalfOf() o\U‘ void
||personuser1dref addActOnBehalfOf() ’E\\J void
||personuserldref[] setBelongsToCollective() < ~ void
||personuser1dref addBelongsToCollective() (')Q\ void
||ipentityldref[] setlsRightsOwnerOf() \\\‘ void
lipentityldref addIsRightsOwnerOf() "7 void
\
&
.2.5 Organization N\
R
Name Type and Hierarchy,
Concrete, sub-clt‘)‘\‘bi’ Party cel-core: mco-core:
. Organization Organizatio

Field and
personuserldref sigl@(}ﬁ' 0,1 cel-core:Signatory |mco-core:
. . hasSignatory
natory person optionally given for an
{\“Organization
=

Parameters Method and Description Return
votd getSigmatory persomusertdref
string Organization() void

This method constructs a new object and gets as input only the

identifier. This constructor invokes the superclass constructor.
string, string Organization() void

This method constructs a new object and gets as input all the

required fields. This constructor invokes the superclass con-

structor.
personuserldref setSignatory() void
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8.3 Deontic

8.3.1 DeonticStructuredClause/DeonticExpression

Name Type and Hierarchy
Deontic Abstract, sub-class of Encrypt- cel-core:DeonticStruct mco-core:
able uredClause DeonticExpression
Type Field and Description Occ.
string identifier 1 cel-core:DeonticStruct rdf:about (.5(1/V
. . s uredClause ’
Uniquely identifies the . : (1/
deontic id (attribute) Q/
enum (tlype) type 1 cel-core: mco-coy} )~
_ . Statement, cel-core: Deo xpression, mco-
0 = Statement/Simple P .
ermission, @3)
1 = Permission cel-core: R mission,
2 = Obligation Obligation, %O\mco-core:
3 = Prohibition cel-core: N\ Obligation,
Prohibition @) mco-core:
{\<( Prohibition
textldref[] textClauses 0,n cel-core: Deontlc et mco-core:implements
uredClause
The text clauses that
represents idrefs [attrzb@é)
map (string, metadata 0,n cel-cor \Qv Dublin Core (ISO 15836)
string) For giving information ta or others
about the contract itself. Dﬁbhn Core (ISO 15836) or
» \,QJthers
actionldref act 4\\(}7 cel-core:Act mco-core:obligatesAction
Specifies the right that is C) mco-core:permitsAction
permitt ed / obllgate@( mco-core:forbidsAction
prohibited
partyldjref actedBySubiecC)V 1 cel-core:Act and cel-core:Subject |mco-core:actedBy for a
Party to whl@he deontic relation within a cel-core:Deo | mco-core:GenericAction
clause apl\fg nticStructuredClause in a mco-core:
P, DeonticExpression
objectlqref([] act ts 0,n cel-core:Object mco-core:actedOver
urces against which mvco:Action mco-core:
Y‘ e deontic expression [PEntity
‘&?\ will apply mco-core:Service
itemldrefﬂ) resultantObject 0,n cel-core:ResultantObject inverse of mvco:
ResultFrom
Resource resultant of
applying the act over the in the relation between
actObjects mvco:Action and mvco:
[PEntity
factldref(] constraints 0,n cel-core:Constraint mco-core:hasRequired
partyldref issuer 0,1 cel-core:Issuer mco-core:issuedBy
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Parameters Method and Description Return
void getldentifier() string
void getType() enum (type)
void getTextClauses() textldref[]
void getMetadata() map (string, string)
string getMetadataby() string A
void getAct() actionlmv
void getActedBySubject() party. ref
void getActObjects() objectidref[]
void getResultantObject() i 'mldref[]
void getConstraints() Ar\\)vfactldref[]
void getlssuer() . partyldref
string Deontic() X 7 void

This method constructs a new object and gets @\)ut only the

identifier. ) \%50
string, enum (type), Deontic() O\ ) void
actionldref, partyldref This method constructs a new object égets as input all the

required fields.
string setldentifier() c\\\\ . void
enum (type) setType() 0,.\‘, void
l[textidref[] setTextClauses() ES void
||textldref addTextClauses() “O;Q‘ void
map (string, string) setMetadata() ,\A\ void
string, string addMetadata\Q\v void
actionldref setAct() ’_Q\C)\ void
partyldref setActe,th}éubject() void
objectldref]] seg@@ﬁjects() void
objectldref pﬁdA&tObiects() void
itemIdref]] (setRetultantObject() void
litemIdref 0 |addRetultantObject() void
||factIdref[] Q‘O setConstraints() void
||factIdref &v addConstraints() void
Ipartyld\g )‘ setlssuer() void
3§vTextClause

Name Type and Hierarchy
TextClause Concrete cel-core:TextClause |mco-core:
TextualClause
ieles
Type Field and Description Occ.
string identifier 1 cel-core:TextClause |rdf:about
Uniquely identifies the party id (attribute)

© ISO/IEC 2022 - All rights reserved 23


https://standardsiso.com/api/?name=2af3df02596595888902f16086d79701

ISO/IEC 21000-23:2022(E)

Name Type and Hierarchy
textldref]] innerTextClauses 0,n cel-core:TextClause |/
TextClauses objects considered within this
one
map(textldref, |paragraphs 0,n cel-core: /
string) Containing the actual text TextParagraph
encrypfed- encryptedParagraphs U, T Cel-core:En 7
Idref[] Encrypted representation of a paragraph f;gf;g?ggﬁ an/q/
string text 0,1 / mco-coreﬂis’xy
Optional representation of the clause as a Q/
whole text instead of paragraph subdivision ~
Parameters Method and Description CA Return
void getldentifier() s\\"/ string
void getInnerTextClauses() < O textldref][]
void getParagraphs() Q\ map (textldref,
\\Q string)
string getParagraphsBy() Q » textldref
void getEncryptedParagraphs() X\Q encryptedldref(]
void getText() Q\'\ string
string setTextClause() A\Q)‘ void
This method constructs,@ew object and gets as input only the
identifier.
string setldentifier() ,.‘\\Q‘ void
textldref[] setlnnerText‘Clqh{es() void
textldref addlnner}:@\\‘:lauses() void
map(textldref, string) setParﬁl}a‘f)hs() void
textldref, string adg_l@agraphs() void
encrypfedldref(] &{QlcryptedParagraphs() void
encrypfedldref L "(’dencryptedParagraphs() void
string v\\(‘ setText() void
A}
8.3.3 |CE Qﬁiicsuucturedmock
Name Type and Hierarchy
CELDeontic- Concrete, sub-class of Encryptable cel-core:De /
Structured- onticStruc
Block turedBlock
pietds |
Type Field and Description Occ.
string identifier 1 cel-core:De /
Uniquely identifies the party ?Sicdséfscck
id (attribute)
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Name Type and Hierarchy
textldref]] textClauses 0,n cel-core:De /
. onticStruc
The text clauses that represent this block turedBlock
idrefs (attribute)
deonticStruc- |innerDeonticStructuredBlocks 0,n cel-core:De /
':Effgr?b(:k- DeonticStructuredBlock objects considered 2?:;%55‘?3,
= within this one a
deonticldref[] |deontics 0,n cel-core:Deo / Qq/V
Deontics within a block nticStruct (1/
uredClause Dy

Parameters Method and Description o Return
void getldentifier() A\\V string

void getTextClauses() \O)U textldref]]
void getinnerDeonticStructuredBlocks() N deonticStructpired-

¢ © BlockIdref[]
: p \) :
void getDeontics() AQ deonticldref[]
string CELDeonticStructureBlock() \\‘( void
This method constructs a new ?)‘b%ct and gets as input only the
identifier. 0(\6

string setldentifier() \\§\‘ void
textldref[] setTextClauses() “\\Q)‘ void
||textldref addTextClause - void
deonticStructured- setInnerDeonticStructuredBlocks() void
BlockIdref([] AN

deonticStructured- addlnnet‘D’eonticStructuredBlocks() void
BlockIdref :

deonticldref]] ;@gontics() void
deonticldref 'a MdDeontics() void

2
B.3.4 CELD(@DCStructuredClause

Name .\

Type and Hierarchy

tured-

CELDEONtic-
Sou

Concrete, sub-class of Deontic

cel-core:Deo

nticStructuredClause

1
ulidustc

Type Field and Description Occ.
string number 0,1 cel-core:Deo /
nticStructuredClause
number
(attribute)
string|[] context 0,n cel-core:Context /
Contextual information of any type that can
be added to a deontic structured clause
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Name Type and Hierarchy
map(condition- |preCondition 0,n cel-core:PreCondition |/
Idref, Pre-conditions of the deontic clause
CELCondition)
CELCondition |postCondition 0,1 cel-core: /
Post-condition of the deontic clause PostCondition
Parameters Method and Description Return n(b ‘
void getNumber() string v
void getContext() strki@-?
void getPreCondition() \(conditionl-
L ref,CELCondition)
conditi¢gnldref getPreConditionBy/() AW CELCondition
void getPostCondition() o\U\ CELCondition
string CELDeonticStructuredClause() $\\J void
This method constructs a new object and gets as il%ug)nly the
identifier. This constructor invokes the supercla nstructor.
string, ¢num (type), |CELDeonticStructuredClause() \\\( void
actionldref, party- This method constructs a new object and §é}s as input all the
Idref . . . .
required fields. This constructor inv he superclass construc-
tor. \
string setNumber() \Q)Q‘ void
string[] setContext() A\\‘ void
string addContext() \L\V void
map(copditionl- setPreCondition() ‘\\0\ void
dref,CELCondition) C)
conditi¢nldref,CEL- addPreCondi@() void
Conditipn (@)
CELCor{dition setPostCondition() void
8.3.5 |CELCondition q)\
Name \‘® e and Hierarchy
CELConditi 1?3 Concrete cel-core: /
& PreCondition cel
% -core:PostCondition

Type Field and Description Occ.
string identifier 1 cel-core: /
Uniquely identifies the condition PreCondition
cel-core:
PostCondition
id (attribute)
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Name

Type and Hierarchy

enum (action-
Status)

actionStatus

0 = ActionStarted

1 A i inY
L = ACLUIUVITIDUIIT

Indicates the status of the action in the de-
ontic clause to which the condition refers.
The enum value must be:

0,1

actionStatus (attrib- |/
ute)

string

withDelay

0,1

withDelay (attribute) |/

The elapsed time after which the deontic
clause has to be considered valid

string

validity

the time of validity of the deontic clause

0,1

validity (attribute) Q'//

Parameters Method and Description Return
void getldentifier() i O\ ) string
void getActionStatus() (\<( enum (action§tatus)
void getWithDelay() R QV string
void getValidity() R string
string CELCondition() \ void
This method constructs&& object and gets as input only the
identifier. . O)
string setldentifier() AQ\V void
enum (actionStatus) setActionStagn?é) void
string setWithDg{@ void
string setValigiigy{‘) void
B.3.6 MCODeonticExe)@%on
Name ) Type and Hierarchy
MCODeontiché();sion Concrete, sub-class of Deontic / mco-core:

Typel™

Field and Description cc.

DeonticExpressio
_. A 0

E\

/ / / /

Parameters Method and Description Return

void getRequiredFacts() map(factldref,
This method calls the super-method getConstraints(). Fact)

string MCODeonticExpression() void
This method constructs a new object and gets as input only the
identifier. This constructor invokes the superclass constructor.
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Parameters Method and Description Return
string, enum (type), MCODeonticExpression() void
actionldref, partyldref This method constructs a new object and gets as input all the
required fields. This constructor invokes the superclass con-
structor.
map(factldref, Fact) setRequiredFacts() void
Thicmothad calls the cuneramethad cetCanstraints()
bl il bl J
factldrgf, Fact addRequiredFacts() void ({/1/
This method calls the super-method addConstraints(). (']9
q°"
8.3.7 |Permission

ame

Type and Hierarchy

Nd

Permisgi

Abstract, sub-class of Deontic

cel-ipre:Permission

cens anted right

Type Field and Description Occ. s\‘

enum (§ype) |type 1 cel-core: Q O mco-core:
1 = Permission Permissi Permission
(super-class field override) i \\>\

float percentage 0,1 @Nore:Permission mco-ipre:hasPercentage
Indicates when the permission is %‘Ut;)centage (attrib-
shared with other parties A@

float incomePercentage g;‘f cel-core:Permission |mco-ipre:
Indicates when the income of the \O incomePercentage |hasIncomePercentage
exploitation of the permission to (attribute)
be shared AN

boolear] isExclusive L 0,1 cel-core:Permission | mco-ipre:isExclusive
Indicates if this ex@ion might LstE;(cluswe (attrib-
be granted by thgrf er to multiple
licensees in the.sdme context or not

boolear hasSublic@l{ight 0,1 cel-core:Permission |mco-ipre:
Indica %t is possible to subli- sublicenseRight (at- |hasSublicenseRight

ﬁ p tribute)

A

' Method and Description Return
void getPercentage() float
void getlncomePercentage() float
void getlsExclusive() boolean
void getHasSublicenseRight() boolean
string Permission() void
This method constructs a new object and gets as input only the
identifier. This constructor invokes the superclass constructor.
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Parameters Method and Description Return
string, actionldref, Permission() void
partyldref This method constructs a new object and gets as input all the

required fields. This constructor invokes the superclass con-

structor.
float setPercentage() void
float sefIncomePercentage() void
boolean setlsExclusive() void (\(1/
boolean setHasSublicenseRight() void qQV

Name

Type and Hierarchy

B.3.8 CELPermission

C

Permission

Concrete, sub-class of Permission, sub-class of
CELDeonticStructuredClause

Field and Description

cel-zp

Occ 0

I'mlSSlOIl

\QV

i&
Parameters Method and Descrlptlol\ Return

partyldref This method constructs a new object and gets as input all the
required fields. This constructor invokes the superclass con-
stru

string CELPermission() void
This method con ucts anew object and gets as input only the
identifier. Thliﬁxﬂstructor invokes the superclass constructor.

string, actionldref, CELPermlsigm() void

Name

3.3.9 MCOPerm;sOQﬁ

Fieldand B = aa:
MO oDeSCrIption

o Type and Hierarchy
MCOPE@s‘ion Concrete, sub-class of Permission, sub-class of / mvco:Permigsion
MCOPermission

/ /

Parameters

Method and Description

Return

string

MCOPermission()

This method constructs a new object and gets as input only the
identifier. This constructor invokes the superclass constructor.

void
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Parameters Method and Description Return
string, actionldref, MCOPermission() void
partyldref This method constructs a new object and gets as input all the
required fields. This constructor invokes the superclass con-
structor.
8.4 Action
8.4.1 ([Act/GenericAction/Action (1/

)

Name Type and Hierarchy (\g

Action

Concrete

N

m re:
C qu;KericAction

cel-core:Act

—)nvco:Action

<

5=Dub \\
6 = MoveContent . C)
7 = Render @ ’

8 = MakeAda on

9 = Mak C@y’ (Duplicate)
O

Type Field and Description Occ N

string identifier 1 cel-céss:;lct rdf:about
Uniquely identifies the action }@\Qa ttribute)

enum (tlype) type 1 Q cel-core mco-core
0 = Action (simple) \\}\.\ cel-ipre mco-ipre
1 = CreateWork \\9@ cel-pane mco-pane
2 = Distribute @ cel-rele mco-rele
3 = EndUserAction 4\0 mvco
4 = ModifyCopy \O

30
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Name Type and Hierarchy

10 = MakeAdaptationInstanceCopy

11 = MakeAdaptationManifestationCopy
12 = MakeWorkInstanceCopy

13 = MakeWorkManifestationCopy

14 = Makelnstance (Fixate)

15 = MakeAdaptationInstance (1,
16 = MakeWorkInstance (19(1/
17 = MakeManifestation q?.)

18 = MakeAdaptationManifestation QQ,

19 = MakeWorkManifestation y\Q P
20 = Produce C)q/
21 = PublicCommunication \\Q/

22 = Broadcast %O
23 =Download ‘\\
24 = Stream {<
25 = CommunicationToThePublic QQ
26 = PublicPerformance \§
27 = Synchronise (%4)

28 = GenericAction

29 = Reuse . Q)$

30 = ExploitIPRights
31= Transforn(}\
32 = Translate-
33= M@ utAndEdit
34 = MakeExcerpt
@= MakeRadioProduct
Q ’36 = Remix
?9" 37 = CreativeTransform
%Q 38 = Novelization
&?* 39 = Prequel
% 38 = Sequel
39 = Remake
40 = Spinoff
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Name

Type and Hierarchy

41 = RelAct

42 =Issue

43 = Obtain

44 = PossessProperty
45 = Revoke

46 = Rel-mx-Act
47 = Rel-sx-Act
48 = Adapt

49 = Delete

50 = Diminish
51 = Embed

52 = Enhance
53 = Enlarge

54 = Execute

55 = Install

56 = Modify

57 = Move

58 = Play (
59 = Print

60 = Reduce .
61 = Uninstall
62 = RightUri

63 = Trade

64 = Consume

65 = Matc C)
66 = Pr: e

67 ment

§3 Notify
9 = UserDefinedAction

f
Z,
7.
(N

N

actionldre%v
S

impliesAlso

Other actions implied

mvco:impliesAlso

personuserldref[]

rightGivenBy
The Persons/Users that provide the right

to perform the action

mvco:rightGivenBy

Parameters Method and Description Return

void getldentifier() string

void getType() enum (type)
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Parameters Method and Description Return
void getlmpliesAlso() actionldref[]
void getRightGivenBy() personuserldref[]
string Action() void
This method constructs a new object and gets as input only the
identifier.
Strimng, enmunT (ty pe) Action() vOTd

This method constructs a new object and gets as input all the
required fields.

string setldentifier() vq,iﬁfb -
enum (type) setType() @'15
actionldref]] setImpliesAlso() O fvoid
actionldref addImpliesAlso() _ > |void
personuserldref[] getRightGivenBy() o, void
personuserldref addRightGivenBy() r\\\v void
A\
N
B.4.2 Trade X
O
Name Type and Hierarchy N\
Trade Concrete, sub-class of Action \\y / mco-core:Trdde
Type Field and Description N Occ.
enum (type) type A\Q 1 / mco-core:
Trade

63 = Trade \O

(super-class field oy.géﬁe)
deonticldref sellsDeontic C)\‘ 1 / mco-ipre:

: sellsDeontic

Q-
C)O

||Parameters ! Method and Description Return

5
Y

void O getSellsDeontic() deonticldref
string Q?*\ Trade() void
% This method constructs a new object and gets as input only the
,(?‘ identifier. This constructor invokes the superclass constructor.
sﬁm‘g, deonticldref Trade() void
This method constructs a new object and gets as input all the
required fields. This constructor invokes the superclass con-
structor.
deonticldref setSellsDeontic() void

8.4.3 Provide

Name

Type and Hierarchy

Provide

Concrete, sub-class of Action

| cel-core:Provide

| mco-core:Provide
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m Type and Hierarchy

Type Field and Description Occ.
enum (type) type 1 / mco-core:
66 = Provide Provide
(super-class field override)
boolear] isOnLoan 0,1 cel-core:Provide mco-core:isOnLoa'xt/
ilst(Z;lLoan (attrib mq/Q
partyRef[] recipients 0,n cel-core:Provide mco-cor€) ~
recipients has@ient
(attribute) \'\Q

\(</C)

Parameters Method and Description % ! Return

void getlsOnLoan() & © boolean
void getRecipients() {)O\ partyRef[]
string Provide() \\‘ void

This method constructs a new object and gets as input only the

identifier. This constructor invoke&(«é’ superclass constructor.
boolear] setIsOnLoan() N - void
partyR¢f][] setRecipients() \‘\\6‘ void
partyRef addRecipients() o) void

R

8.4.4 [Payment C)\\
Name Type and Hierawa‘
Paymerft Concrete, sub s of Action cel-pane:Payment mco-pane:Payment

enum (ype) |ty - 1 cel-pane:Payment mco-pane:
Payment
@: Payment
N
P V‘(super-class field override)
partyldr " |beneficiaries 1,n cel-pane:Beneficiary | mco-pane:hasBeneficiary
actionldref[] |incomeSources 0,n cel-pane: mco-pane:hasincomeSource
IncomeSource
float amount 0,1 cel-pane:Payment mco-pane:hasAmount

amount (attribute)

string currency 0,1 cel-pane:Payment mco-pane:hasCurrency

currency

(attribute)
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Name Type and Hierarchy

float incomePercentage 0,1 cel-pane:Payment mco-pane:
. hasIncomePercentage
incomePercentage
(attribute)

||Parameters Method and Description ReturRQ!

O

||Name 5e and Hierarchy

void getBeneficiaries() partyidl(ef[]
void getIlncomeSources() c‘;lefﬁldref[]
void getAmount() (\Q oat
void getCurrency() n'\\) string
void getIncomePercentage() Oy v float
string Payment() \§</ void

This method constructs a new object and gets@ut only the

identifier. This constructor invokes the superclass constructor.
string, partyldref][] Payment() Q o void

This method constructs a new obje%@! gets as input all the

required fields. This constructor iK es the superclass con-

structor. <.\§
partyldref[] setBeneficiaries() O)\. void
partyldref addBeneficiaries() \\,\\ void
actionldref[] setIncomeSources()‘Q,Q‘ void
actionldref addlncomeSourcgsé)\ void
float setAmount()\L\U void
string setCurrep_Q@\ void
float setIncon}ei’ércentage() void
8.4.5 Notify O®

Notify oncrete, sub-class of Action

cel-pane:Notify

mco-pane:Ndtify

Type_é Field and Description Occ.
enuﬁ@(t?pe] type 1 cel-pane:Notify mco-pane:
% 68 = Notify Notify
(super-class field override)
partyldref[] recipients 1,n cel-pane:Recipient |mco-pane:
hasRecipient
actionldref([] isAbout 0,n cel-pane:About mco-pane:isAbout

Parameters Method and Description

Return

void getRecipients()

partyldref[]
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Parameters Method and Description Return
void getlsAbout() actionldref([]
string Notify() void
This method constructs a new object and gets as input only the
identifier. This constructor invokes the superclass constructor.
string, partyldref][] Notify() void
This method cConstructs a Nnew object and gets as Iput all the
required fields. This constructor invokes the superclass con- (1/(1/
structor. AN
partyldjref[] setRecipients() void An; v
partyldlref addRecipients() void (\;
actionltllref [ setIsAbout() void(\QV
actionl{ref addIsAbout() W’@"
8.4.6 |UserDefinedAction \\Q/
Name Type and Hierarchy " O!
UserDefinedAction |[Concrete, sub-class of Action celﬁ?@: /
ﬁ efinedAction
Type Field and Description Oce.
enum (fype) type ‘@ cel-core: /
69 = UserDefined Action .\@S UserDefinedAction
(super-class field override) (\A
string href \{‘\V 0,1 cel-core: /
‘\\C) UserDefined Action
. C) href (attribute)
string name A@ ’ cel-core:Name /
string standardltﬁel)énce 0,1 cel-core: /
A StandardReference
string defiQEQTﬂ 0,1 cel-core:Definition /

This method constructs a new object and gets as input all the
required fields. This constructor invokes the superclass con-
structor.

Parameters‘} Method and Description Return
void (':\\‘ getHref() string
void L= setName() strins
void getStandardReference() string
void getDefinition() string
string UserDefinedAction() void
This method constructs a new object and gets as input only the
identifier. This constructor invokes the superclass constructor.
string, string UserDefinedAction() void
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Parameters Method and Description Return
string setHref() void
string setName() void
string setStandardReference() void
string setDefinition() void
Object Q)
5.1 Object O

Type and Hierarchy

Field and Description Occ.

Abstract

Parameters Method and Description ) \\\ Return
/ / A\ /
&
8.5.2  Item N\
R

||Name Type and Hierarchy /.

Item

Concrete, sub-clas ject

cel-core:Item

/

Type Field and
string identifie()v 0,1 dii:ldentifier dii:Identifier
Uni@@ identifies the item
string[] rd%t“e{dldentifiers 0,n dii:Relatedldentifier |dii:Relatedldeptifier
string Q' 0,1 cel-core:Item /
A name (attribute)
\4

Parameters Method and Description Return
void getldentifier() string
void getRelatedIdentifiers() string[]
void getName() string
string Item() void
This method constructs a new object and gets as input only the
identifier.
string setldentifier() void
string[] setRelatedIdentifiers() void
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Parameters Method and Description Return
string addRelatedIdentifiers() void
8.5.3 IPEntity

Name

Tvpe and Hierarchy

[PEntity

Concrete, sub-class of Item

mvco:1PEntity

1 = Adaptation

2 = Excerpt

3 =Copy

4 =AdaptationInstanceCopy

5 = AdaptationManifestationCopy
6 = WorkInstanceCopy

7 = WorkManifestationCopy
8 = Instance

9 = Adaptationlnstance

10 = WorkInstance

11 = Manifestation A\
12 = AdaptatlonMamfestat.k(l~

13 = WorkMamfestatl(e)\\

Type Field and Description Occ. n(b .
enum (tlype) type 1 / mvco Q/ v
0 = IPEntity (simple) mco- c vent

achSegment
Jié
oY

14 = Product .

15 = Work O®

16 = Event C)

17 =Se
map (string, ta 0,n cel-core:Metadata | Dublin Core (ISO
string) iving information about the con- ]fgggg Core (ISO | 15836) or others

?Pact itself. ) or others
string _é\/ socialTag 0,1 / mvco:hasSocialTag
boolear ‘«YQ isDigital 0,1 / avco:hasSocialTag
personus"@dref [1 |rightsOwners 0,n / mvco:hasRightsOwner
ipentityldref[] isMadeUpOf 0On |/ mvco:isMadeUpOf
actionldref[] resultedFrom 0,n / mvco:resultedFrom
boolean isAudio 0,1 / avco:isAudio
ipentityldref][] segments 0,n / avco:hasSegment
trackldref[] tracks 0,n / avco:hasTrack
intervalldref[] intervals 0,n / avco:interval
38 © ISO/IEC 2022 - All rights reserved


https://standardsiso.com/api/?name=2af3df02596595888902f16086d79701

ISO/IEC 21000-23:2022(E)

Parameters Method and Description Return
void getType() enum (type)
void getMetadata() map (string,
string)
string getMetadataBy() string
void getSocialTag() string
rete setlsDigital beelean
void getRightsOwners() personuﬁef[lia ef[]
void getIsMadeUpOf() ipenti.ql@r‘éf[
void getResultedFrom() aqq'(c-!bl'aref[]
void getIsAudio() h@o‘fean
void getSegments() kQ\)lpentityIdref[
void getTracks() - (l,\ trackldref]]
void getintervals() ‘(/S-) intervalldref[]|
string IPEntity() O\ N void
This method constructs a new object and get&%}nput only the
identifier. ~
string, enum (type) IPEntity() Q - void
This method constructs a new objteQi gets as input all the
required fields. N
enum (type) setType() n\\? void
map (string, string) setMetadata() ,{Q‘U void
string, string addMetadata() h@ void
string setSocialTag() A\U void
boolean setlsDigital() \O void
||personuserldref[] setRights(\l@brs() void
||personuserldref addRigh@\‘Nners() void
lipentityldref[] setlsMadeUpOf() void
ipentityldref g.adeUpOf() void
actionldref[] A~ §.e)cResultedFrom() void
actionldref .C-|addResultedFrom() void
boolean /\%\ setIsAudio() void
||ipentityldrejQy setSegments() void
||ipentity}¢hq\?~‘ addSegments() void
||track@T] setTracks() void
ltrackidrer addTracks() void
i setlntervals(l woid
intervalldref addIntervals() void
8.5.4 Event

|Name Type and Hierarchy \

Event

Concrete, sub-class of IPEntity

cel-core:Event

mco-core:Event

Type

Field and Description

Occ.
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(super-class field override)

Name Type and Hierarchy
enum (type) type 1 cel-core:Event mco-core:Event
16 = Event

~
|2
=1
H
=
]

Parameters Method and Description X
string Event() void rb .V
This method constructs a new object and gets as input only the Qﬂ/
identifier. This constructor invokes the superclass constructor. S
y\\)
8.5.5 |[Segment (1/

Type and Hierarchy

Concrete, sub-class of IPEntity

avco:Segment

Field and Description .
enum (tlype) type 1 \§ / avco:Segment

17 = Segment

(super-class field override) R §\®
ipentityldref |segmentOf :\Q\\‘ 0,1 / avco:segmentOf
ipentityldref[] |contains r\\\‘ 0,n / avco:contain
trackldfef][] onTrack \L\V 0,n / avco:onTrack

C}\ <
Parameters Method and Description Return
void ge;S@ﬁentOf() ipentityldref
void &Q\antains() ipentityldref[]
void _<|getonTrack() trackldref]]
string ?\S~ Segment() void
%Q This method constructs a new object and gets as input only the
> identifier. This constructor invokes the superclass constructor.

ipentity Idig}‘ ) setSegmentOf() void
ipentityIdFef[] setContains() void
ipentityldref addContains() void
trackldref[] setOnTrack() void
trackldref addOnTrack() void

8.5.6 Service

Name Type and Hierarchy
Service Concrete, sub-class of Object | cel-core:Service | mco-core:Service
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m Type and Hierarchy

Type Field and Description Occ.

string identifier 1 / rdf-about
Uniquely identifies the service

enum (type) type 1 cel-core:Service mco-core:Service

0 = Service (simple)
1 = Authenticate

2 = Deliver

3 = Describe

4 = Identify

5 = InteractWith

D
O/<\

6 = Package

7 = Post

8 = Present

9 = Process

10 = Store

11 = Verify N

Op

((/C)q/
\
O
N

N

\
O
N

v

>

Ny

1\
‘(\Q

Name Type and Hierarchy

Parameters Method and Descri.@ion Return
void getldentifier() \O string
void getType() \\(\}“ enum (type)
: . NS :
string Serv1ce(£) void
Thi thod constructs a new object and gets as input only the
identifier.
string, enum (type) gﬂl‘vice() void
% This method constructs a new object and gets as input all the
03\ required fields.
string {)9’ setldentifier() void
enum _° ~ setType() void
%
3.5{} ubjectWrapperObject

SubjectWrapperObject |Concrete, sub-class of Object

Type

Field and Description

cel-core:Subject

mco-core:Party

string identifier

Uniquely identifies the SubjectWrap-
perObject
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Name

Type and Hierarchy

partyldref

partyRefersTo

The party referred as object

cel-core:Subject

mco-core:Party

Parameters Method and Description Return 0
void getldentifier() string A({V'
void getPartyRefersTo() partyldref 0: .l/'
string SubjectWrapperObject() void Q/J

This method constructs a new object and gets as input only the QQQ

identifier. .
string, partyldref SubjectWrapperObject() C vord

This method constructs a new object and gets as input all t@/ g

required fields. 0O
string setldentifier() ) \%v void
partyldiref setPartyRefersTo() ) void

Q¢
8.5.8 |Track Q
N\
Name Type and Hierarchy DO
Track Concrete, sub-class of Object @ / avco:Track
Type Field and Description \0 Occ.
string identifier . c\}“ 1 / rdf:about
Uniquely identifies the tr&k\\
ulong trackNumber k\ : 1 / avco:trackNumber
O
O
Parameters ~1Method and Description Return
void ‘\Q: ’getldentifier() string
void \O\P getTrackNumber() ulong
string v Track() void
é I;Tf:;rpl;eﬂtfl()d constructs a new object and gets as input only the

string, ulong Track() void

This method constructs a new object and gets as input all the

required fields.
string setldentifier() void
ulong setTrackNumber() void
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8.5.9 Interval

Name Type and Hierarchy
Interval Concrete, sub-class of Object / avco:Interval
Type Field and Description Occ.
string identifier 1 / rdf-about
Uniquely identifies the interval ﬂq/
string start / avcoq@‘{
string end / g@e‘ﬁd
string duration / AQ\a\%o:duratio n
string onTimeline 0,1 / Q\) avco:onTimgline
. q/'\ avco:Timeline
)
N4

void getldentifier() (\<( string
void getStart() R QV string
void getEnd() &\§\ string
void getDuration() @ N string
void getOnTimeline() \\3\ string
string Interval() ‘\Q*‘ void
This method cons ﬁts anew object and gets as input only the
identifier. |
str?ng, string, string, Interval( ‘\\Qv void
string This met constructs a new object and gets as input all the
requifed fields.
string ;@gntifier() void
string ~ MStart() void
string K - setEnd() void
string AG,)\ setDuration() void
string A setOnTimeline() void

3.6& ?l‘g\?\»

b6 Constraint/Fact

Name Type and Hierarchy

Fact Concrete cel-core:Constraint, cel-core: |mvco:Fact
Fact

Type Field and Description Occ.

string identifier 1 / rdf:about

Uniquely identifies the interval
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Name Type and Hierarchy

enum type 1 cel-core:Fact mvco:Fact
(type) 0 = Fact (simple) cel-ipre:Exploitatio mco-ipre:Exploitatio
1 = FactCoposition nCondition nCondition

2 = ActionEventFact cel-rele
3 = TogetherWith

4 = ExploitationCondition (1/

(simple)
5 = AccessPolicy ‘1,
6 = CopyrightExceptionFact f{;b '
7 = DeliveryModality QQ

8 = Device (1/'\

9 = [PEntityContext O
10 = Language O\\Q/

11 = Length (%)
12 = MaterialFormat o)

13 = Means Q
O

14 = Runs
15 = ServiceAccessPolicy \\}\*\
16 = ServiceChannelContext <

17 = SpatialContext $

18 = TemporalContext A\Q’

19 = UserTimeAccess \Q
20 = UserDefinedFact . c\}‘
21 = RelCondition (Simple) . C)\\
22 = AllConditions @ ’

23 = CallForConditio O

24 = Destination O .

25 = DiCriteri

2 erciseMechanism
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Name Type and Hierarchy
29 = ExistsRight

30 = FeeFlat

31 = FeeMetered

32 = FeePerInterval
33 = FeePerUse

34 = FeePerUsePrePay (1,
35 = Fulfiller q/Qq’

36 = Helper q‘})
37 = IsMarked QQ’

38 = Mark \Q

39 = PrerequisiteRight (1/

40 = ProhibitedAttrib- \Q/C,
uteChanges O\

41 = ResourceSignedBy \%
42 = RevocationFreshness @)
43 = SeekApproval QQ
44 = Source \\Q

45 = Territory \\)‘

46 = TrackQuery ,\Q@
47 = TrackReport @
48 = Transaction Q\
49 = TransferControl \Q
50 = ValidityInterval ‘\\0
51= ValidityInterval«Fg‘g

.

52 = Validityln -
StartsNow

53 = Valid@'FimeMetered
54 = ValidityTimePeriodic
boolean i;"@é/ 0,1 / mvco:isTrue

=
QX

ting

P@meters Method and Description Return
void getldentifier() string
void getType() enum (type)
void getlsTrue() boolean
string Fact() void

This method constructs a new object and gets as input only the

identifier.
string, enum (type) Fact() void

This method constructs a new object and gets as input all the
required fields.
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Parameters Method and Description Return
string setldentifier() void
enum (type) setType() void
boolean setlsTrue() void

8.6.2 FactComposition

N—

ame Type and Hierarchy
FactCorpposition |Concrete, sub-class of Fact cel-core:FactNegation |mco-core: %
cel-core: FactComp&;t n
Factlntersection QQ
cel-core:FactUnion i'\
Field and Description
enum (t pe) type mco-core:
\ FactComposition
1 = FactComposition ‘\
(super-class field override) Q
enum (domposi- |compositionType 1 cel- coQMctNegatlon mco-core:FactNegation
tionTyple) 0 = Negation %’
mco-core:
1 = Union ntersection FactIntersection
2 = Intersection . \\\? cel-core:FactUnion mco-core:FactUnion
factldrgf][] composedFacts ) 17‘.3\ / mco-core:hasFact
O
Parameters Method and Dqsaption Return
void getCompos@snType() enum(composition-
Type)
void gethql\xfsedFacts() factldref][]
string F @t{mposmon() void
1s method constructs a new object and gets as input only the
OS}dentlfler This constructor invokes the superclass constructor.
string, ¢num(co = FactComposition() void
tionTypg), fact ] This method constructs a new object and gets as input all the
&?‘ required fields. This constructor invokes the superclass con-
structor.
enum(composition- setCompositionType() void
Type)
factldref[] setComposedFacts() void
factldref addComposedFacts() void
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Name

Type and Hierarchy
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ActionEventFact

Concrete, sub-class of Fact

cel-core:
ActionEventFact

mco-core:
ActionEventFact

Type Field and Description Occ.
enum (type) type 1 cel-core: mco-core:
2 = ActionEventFact ActionEventFact ActionEve ﬁ{; 1
(super-class field override) AO:L
string validity 0,1 cel-core: m@%}ﬁ‘e:hasVal dity
ActionEventFact Q
validity (l:\)
(attribute) P
string withDelay 0,1 cel-core: §</ mco-ipre:withDglay
ActionEver@ t
withD
(atgi@te)
enum (status) status 1 <>@}ore: mco-core:Startefl mco
Indicates the status of the action \\ (ActionEventFact -core:Done
or the event to which the fact \\)‘ status
refers. The enum value mustbe: |, .
N (attribute)
0 = Started $\'
1 =Done ‘\\Q)
ipentityldref eventThatMakesTrLge\(')\‘ 0,1 cel-core: mco-core:makes|rue
ActionEventFact
oF
C)\\ ref
. (attribute)
actionldref actionT@hakesTrue 0,1 cel-core: mco-core:makes[[rue
C) ActionEventFact
O . ref
RS (attribute)

Q@J

Pa;@ﬁe ers Method and Description Return
v@‘ getValidity() string
void getWithDelay() string
void getStatus() enum (status)
void getEventThatMakesTrue() ipentityldref
void getActionThatMakesTrue() actionldref
string ActionEventFact() void

This method constructs a new object and gets as input only the

identifier. This constructor invokes the superclass constructor.

© ISO/IEC 2022 - All rights reserved

47


https://standardsiso.com/api/?name=2af3df02596595888902f16086d79701

ISO/IEC 21000-23:2022(E)

Parameters Method and Description Return

string, enum(status) ActionEventFact() void

This method constructs a new object and gets as input all the
required fields. This constructor invokes the superclass con-

structor.
string setValidity() void
string sefWithDelay() void
enum (Jtatus) setActionStatus() void (\(1/
ipentityldref setEventThatMakesTrue() void qgv
actionldref setActionThatMakesTrue() void n"5 i
Q7

8.6.4 |TogetherWith QQ

N
Name Type and Hierarchy \\z!
TogethqrWith |Concrete, sub-class of Fact cel-core: O\‘ mco-core:

Together @ TogetherWith
Type Field and Description Occ. A\
enum (type) type 1 . Q}{)re: _ mco-core:
3 = TogetherWith \S}Togetherth TogetherWith
(super-class field override) “Q
ipentityldref  |withIPEntity @ Tl / m_co-ipre: _
- Q) withIPEntity
A\
O

Parameters Method and Desgption Return
void getWithIl;@ty() ipentityldref
string Togeth@t‘fth() void

Thi @fhod constructs a new object and gets as input only the

id fier. This constructor invokes the superclass constructor.
ipentityldref ~|setWithIPEntity() void
A4
8.6.5 Access@
Name Type and Hierarchy
AccessPolicy Concrete, sub-class of Fact cel-ipre:AccessPolicy mco-ipre:
AccessPolicy

Type Field and Description Occ.
enum (type) type 1 cel-ipre:AccessPolicy mco-ipre:

5 = AccessPolicy AccessPolicy

(super-class field override)
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2 = PayPerPackage
3 = PayPerView

Name Type and Hierarchy

enum (restriction) |restriction 1 cel-ipre: mco-ipre:
0 = FreeOfCharge AccessPolicyType AccessPolicy
1=Pay sub-classes

4 = Subscription

AV

Qv
03V

||Parameters Method and Description !!eturn

'

void getRestriction() q/\ enum (restricfion)
string AccessPolicy() Q}) void

This method constructs a new object and gets as i \t only the

identifier. This constructor invokes the superc onstructor.
string, enum(restric- AccessPolicy() &\J void
tion) This method constructs a new object a ets as input all the

required fields. This constructor invakes the superclass con-

structor. -~ Y
enum (restriction) setRestriction() s\\}\\ void

@
B.6.6 DeliveryModality \$\
Name Type and Hierarchy*.
DeliveryModality |Concrete, sub-c@\gf Fact cel-ipre:DeliveryModality mco-ipre:
DeliveryModalit

RS

1 = Broadcasting

2 = Webcasting

o)

Type
enum (type) ty o 1 cel-ipre:DeliveryModality mco-ipre:
\%-Q;eliveryModality DeliveryModality
A%}super-class field override)
enum (restriQe restriction 1 cel-{'pre: _ mcq-ipre: _
?‘ 0 = Linear DeliveryModalityType DeliveryModality

sub-classes

3 = NonLinear
4 = OnDemandBasis

5 = OnDemandDownload

6 = OnDemandStreaming

Parameters Method and Description

Return

void getRestriction()

enum (restriction)
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Parameters Method and Description Return
string DeliveryModality() void

This method constructs a new object and gets as input only the

identifier. This constructor invokes the superclass constructor.
string, enum(restric- DeliveryModality() void
tion) This method constructs a new object and gets as input all the

reaguired fields Thic caonstructaorinuakestho cunorclace caon

b i N v =P

structor. A

enum (ilestriction) setRestriction() void A v

8.6.7 |Device

Name

Type and Hierarchy

Device

Concrete, sub-class of Fact

3= MobileTelecommunicationDé\@e
4 = RobotDevice

5 = StorageDevice .

6= TelevisionDev@
7 = TelevisionSef”

Type Field and Description Occ. X
enum (fype) type 1 cel—ip@%evice mco-ipre:Device
8 = Device
(super-class field override) \\QQ
enum (festric- |restriction 1\\? - cel-ipre:DeviceType |mco-ipre:Device
tion) 0 = Computer ‘s\gg sub-classes
1 = MobileDevice @
2 = MobileBroadcastDevice A\Q)

v

)

O.

void

_
Parameters >~ |Method and Description Return
%

getRestriction()

enum (restriction)

=
A

string

Device()

This method constructs a new object and gets as input only the

void

identifier. This constructor invokes the superclass constructor.

string, enum(restric- Device() void

tion) This method constructs a new object and gets as input all the
required fields. This constructor invokes the superclass con-
structor.

enum (restriction) setRestriction() void
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IPEntityContext
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Name Type and Hierarchy
[PEntityContext |Concrete, sub-class of Fact cel-ipre: mco-ipre:
IPEntityContext IPEntityContext
etess |
Type Field and Description Occ.
enum (type) type 1 cel-ipre: mco-ipre:
9 = IPEntityContext IPEntityContext IPEntity%Qa&t
(super-class field override) X q’
ipentityldref][] partOf 1 cel-ipre: r@“ﬁi)re:partﬂf
[PEntityContext A

B.6.9 Language

Name

Parameters Method and Description ~\ Return
void getPartOf() X\J ipentityldref|
string IPEntityContext() Q o) void
This method constructs a new obje@l gets as input only the
identifier. This constructor invokes the superclass constructor.
string, ipentityldref[] |IPEntityContext() \ » void
This method constructs a bject and gets as input all the
required fields. This corg ctor invokes the superclass con-
structor. . O
ipentityldref]] setPartOf() AQ\ void
ipentityldref addPartOf() | R\ void
X
N\

Language

ield and Description

cel-ipre:Language

type
10 = Language

(super-class field override)

cel-ipre:Language

mco-ipre:Language

languages
L= (=4

cel-inre:l.anguage
T (=] (=]

mr‘n-iprp'

languages (attrib-
ute)

hasLanguages

Parameters

Method and Description

Return

void

getLanguages()

string[]
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Parameters Method and Description Return
string Language() void

This method constructs a new object and gets as input only the
identifier. This constructor invokes the superclass constructor.

string, string][] Language() void
This method constructs a new object and gets as input all the

rnquirnd fields This constructor ihvn]znc the cupnrr]acc con

structor. A
string[] setLanguages() void nQV
string addLanguages() void 08 v

S
8.6.10 |Length QQ
Name Type and Hierarchy R
Concrete, sub-class of Fact W\ mco-ipre:Length
Field and Description 2 , O
enum (§ype) type 1 c@re:Length mco-ipre:Length
11 = Length \\‘Q
(super-class field override) \\)
string maxLength \ég cel-ipre:Length mco-ipre:
P hasMaxLength
$ maxLength (at-
) tribute)
)
O
Parameters Method and Description Return
void getMaqun&}}() string
string Lengthﬁ)v void
Thi Qf,hod constructs a new object and gets as input only the
identifier. This constructor invokes the superclass constructor.
string, §tring <)J€ngth() void
& This method constructs a new object and gets as input all the
Q required fields. This constructor invokes the superclass con-
‘\% structor.
string ,.&‘( setMaxLength() void
<

8.6.11 MaterialFormat

‘Name Type and Hierarchy \

Material- Concrete, sub-class of Fact cel-ipre: mco-ipre:
Format MaterialFormat |MaterialFormat

Type Field and Description Occ.
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Name Type and Hierarchy
enum (type) [type 1 cel-ipre: mco-ipre:
12 = MaterialFormat MaterialFormat |MaterialFormat
(super-class field override)
string matchesFormatComplianceProfile 0,1 cel-ipre: mco-ipre:matchesFor
MatchesFor matComplia
maf{‘nm?]ia necePraofile
nceProfile A
string aspectRatio 0,1 cel-ipre: mco-ip v
AspectRatio hasAspectRatfo
string audioFormat 0,1 cel-ipre: m{d;iﬁre:
AudioFormat C@sAudioForrr at
string format 0,1 cel—ipre:Format,\Q\';nco-ipre:hasF rmat
ulong maxBitrate 0,1 cel-ipre: (1/ mco-ipre:
MaxBitrg}Q) hasMaxBitratg
ulong maxLines 0,1 cel-i@&éxLines mco-ipre:
A hasMaxLines
o < y
ulong minBitrate 0,1 §I}I~1pre: mco-ipre:

L ([MinBitrate hasMinBitrate
ulong minLines Q.qu( cel-ipre:MinLines |mco-ipre:hasMinLines
string videoFormat \xlv cel-ipre: mco-ipre:

Q\§\ VideoFormat hasVideoFormfat
N
%
)

Parameters Method and Description Return
void getMatchech{th\'aJtComplianceProfile() string
void getAspegt.fQ&ﬁ) 0 string
void getAqdio\Fdrmat() string
void ge}.&}x\nat() string
void g'e}l\,[axBitrate() ulong
void _(C}getMaxLines() ulong
void c‘\uo getMinBitrate() ulong
void AQJ getMinLines() ulong
void O= getVideoFormat() string
string %Q‘ MaterialFormat() void
&?* '_I‘his r_n_ethod constructs a new object and gets as input only the
identifier. This constructor invokes the superclass constructor.

stﬁng SetMatchesFormatComplianceProfile() void
string setAspectRatio() void
string setAudioFormat() void
string setFormat() void
ulong setMaxBitrate() void
ulong setMaxLines() void
ulong setMinBitrate() void
ulong setMinLines() void
string setVideoFormat() void
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8.6.12

Means

0 = Videogram

1 = TransmissionTechnology

2 = BroadcastTechnology

3 =Cable

4 = [PNetwork

5 = MobileBroadcastTechnology
6 = Satellite

7 = Terrestrial

8 = Internet

Name Type and Hierarchy
Means Concrete, sub-class of Fact cel-ipre:Means mco-ipre:Means
Type Field and Description Occ.
enum (type) type 1 cel-ipre:Means mco-ipre:Means
13 = Means (1/(1/
(super-class field override) qu
(tair:)I:lr)n (festric- |restriction 1 cel-ipre:MeansType | mco-ipre:Meéans

S
\
(sb\

K

O
%
o

[

9 = MobileTechnology Q
N
10 = MobileTelecommunicationTechnologyg
*‘
R\

Parameters Method and Descri Return
void getRestrictianV enum (restriction)
string Means() Q\ void

This m constructs a new object and gets as input only the

identifier. This constructor invokes the superclass constructor.
string, ¢num(restric- s() void
tion) < is method constructs a new object and gets as input all the

Q~ required fields. This constructor invokes the superclass con-
(\?“ structor.
enum (1 estricktié setRestriction() void
A¥

8.6.13 s

Name Type and Hierarchy
Runs Concrete, sub-class of Fact cel-ipre:Runs mco-ipre:Runs
Type Field and Description Occ
enum type 1 cel-ipre:Runs mco-ipre:Runs
(type) 14 = Runs
(super-class field override)
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Name Type and Hierarchy
ulong numberOfRuns 1 cel-ipre:Runs mco-ipre:
hasNumberOfRuns

numberOfRuns
(attribute)

string validity 0,1 cel-ipre:Runs mco-ipre:hasValidity
validity (attrib-
ufn}

ulong numberOfRepetitions 0,1 cel-ipre:Runs mco-iprqrgi/
numberOfRepeti- ZNU?C'@S R
tions (attribute) EF{)

Q"

P

C(%@t\e, sub-class of Fact

Parameters Method and Description o Return
void getNumberOfRuns() A\\V ulong
void getValidity() K string
void getNumberOfRepetitions() ($\\\ ulong
string Runs() Q - void
This method constructs a new obje d gets as input only the
identifier. This constructor invok&t e superclass constructor.
string, ulong Runs() kN4 void
This method constructs a \\@%object and gets as input all the
required fields. This co@ructor invokes the superclass con-
structor. ‘\\Q
ulong setNumberOngp-ﬁ) void
string setValidity()p\b\' void
ulong setNumb(e?:‘Q\’kepetitions() void
A4
B.6.14 SewiceAccessPo&q& )
Name Type ai ierarchy
ServiceAc- cel-ipre: mco-ipre:

||cessPolicy ﬁ ServiceAccessPolicy | ServiceAccessPolicy
Type é Field and Description Occ.

en Y~

type 1 cel-ipre: mco-ipre:

(@e 15 — QepviceAccoscPalicy ServiceAccessPolicy |ServiceAccessPolicy
(super-class field override)
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1 = Restricted
2 = Hotel

3 = PublicPerformanceHalls

Name Type and Hierarchy

enum (re- |restriction 1 cel-ipre:Ser mco-ipre:

striction) 0 = Open viceAccess ServiceAccessPolicy
=P PolicyType

sub-classes

4 = Transportations
5 = Airplanes

6 = BusesMetro

7 = Ships

8 = Trains

o
1%
>

Parameters Method and Description <\ Return
void getRestriction() L » enum (restriction)
string ServiceAccessPolicy() O\( void

This method constructs a new object and eg as input only the

identifier. This constructor invokes th rclass constructor.

: : - - ) :
string, ¢num(restric- ServiceAccessPolicy() %) void
tion) This method constructs a new o '§and gets as input all the

required fields. This constructeriinvokes the superclass con-
structor. Q\
enum (festriction) setRestriction() \O void

N C)
. \\

ame

N Type and Hierarchy )!

Ser- Concrete, sub-cla@o‘f Fact
viceChgn- X
nelContlext %

cel-ipre:S
erviceChan
nelContext

mco-ipre:S
erviceChan
nelContext

Type Fie Description Occ.
\4 ; .
enum 1 cel-ipre:S mco-ipre:S
(type) AX . erviceChan erviceChan
% \16 = ServiceChannelContext nelContext nelContext
fsuper-class fietdoverride)

string[] servicesAndChannels 0,1 cel-ipre:S mco-ipre:ha
erviceChan sServicesA
nelContext ndChannels
servicesAndChan-
nels (attribute)
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Parameters Method and Description Return
void getServicesAndChannels() string[]
string ServiceChannelContext() void

This method constructs a new object and gets as input only the
identifier. This constructor invokes the superclass constructor.

string[] setServicesAndChannels() void
string addServicesAnmdthammets{} void —
q‘/l/
B.6.16 SpatialContext (19
||Name Type and Hierarchy (\Q!
SpatialCon- |Concrete, sub-class of Fact cel-ipre: (1/ g mco-ipre:
||text SpatialContﬁt SpatialContext
Type Field and Description Occ. .
enum type 1 c ’&Q mco-ipre:
(type) 17 = SpatialContext étialContext SpatialContext
(super-class field override) AO<<
string[] countries Q:ﬁ cel-ipre:Country mco-ipre:inCountry
string[] regions \\ ‘ n cel-ipre:Region /
\$®w
Parameters Method and Des@ption Return
void getCountrig;&‘ string[]
void getRegioﬁQ‘} string[]
string Spati éontext() void
aé®method constructs a new object and gets as input only the
ntifier. This constructor invokes the superclass constructor.
string, string][] %b épatialContext() void
% This method constructs a new object and gets as input all the
Q required fields. This constructor invokes the superclass con-
& structor.
string[]\o‘ setCountries() void
strip&~v addCountries() void
sa'y}g‘[] setRegions() void
str'mg addRegions() vold

8.6.17 TemporalContext

|Name Type and Hierarchy |

Temporal- |Concrete, sub-class of Fact cel-ipre: mco-ipre:
Context TemporalContext TemporalContext

Type Field and Description Occ.
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Name Type and Hierarchy
enum type 1 cel-ipre: mco-ipre:
(type) 18 = TemporalContext TemporalContext TemporalContext
(super-class field override)
string afterDate 0,1 cel-ipre: mco-ipre:afterDate
TemporalContext
afterDate (attribute) a
string beforeDate 0,1 cel-ipre: mco-ipre:befor,
TemporalContext .('1/
beforeDate (attrib- (ib ’
ute) Y
W)
NO

Parameters Method and Description ,\\ Return
void getAfterDate() \%V string
void getBeforeDate() (s\\ N string
string TemporalContext() - void
This method constructs a new object and Q% input only the
identifier. This constructor invokes the's‘§erclass constructor.
string setAfterDate() 0_\V void
string setBeforeDate() \‘g\v void
N
8.6.18 |UserTimeAccess 4\0
Name Type and Hierarchy \\|
UserTime- |Concrete, sub-class of Fact * .V cel-ipre: mco-ipre:
Access UserTimeAccess UserTimeAccess
Type Field and Description Occ.
enum type \“O 1 cel-ipre: mco-ipre:
(type) 19 = User’l@ Access UserTimeAccess UserTimeAccess
(supersglass field override)
enum (fe- |r iction 1 cel-ipre:Limited cel mco-ipre:Limited
strictiop) ,(?Unlimited -ipre:Unlimited mco-ipre:Unlimited
% 1=Limited
string validity 0,1 cel-ipre:Limited mco-ipre:hasValidity
validity (attribute)

Parameters Method and Description Return

void getRestriction() enum (restriction)
void getValidity() string
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tion)

This method constructs a new object and gets as input all the

vnquirnd Fio]dc This constructor invn]}nc the cupnvrlacc con

Parameters Method and Description Return

string UserTimeAccess() void
This method constructs a new object and gets as input only the
identifier. This constructor invokes the superclass constructor.

string, enum(restric- UserTimeAccess() void

structor.

B.6.19 UserDefinedFact

enum (restriction) setRestriction() void nQ‘V
string setValidity() void) v
A2

Name Type and Hierarchy ‘\Q M
UserDe- Concrete, sub-class of Fact cel-coren\" /
Type Field and Description Occ. S
enum type 1 Q\) cel-core: /
(type) 20 = UserDefinedAction 5\\}\'\ UserDefinedFact
(super-class field override) K

string href RN 0,1 cel-core: /

D UserDefinedFact

‘\Q)
,\A href (attribute)
string name \L\U 1 cel-core:Name /
string standardReference ‘\\C)v 0,1 cel-core: /
StandardReference
string definition k\. : 0,1 cel-core:Definition /
\‘

||Parameters A! Method and Description Return

void KQ.\/ getHref() string
void \0\7\ getName() string
void @v getStandardReference() string
vp‘{é\‘ getDefinition() string
- e =
S-t-ﬁ-ﬂ-g— TO vVOTCr
This method constructs a new object and gets as input only the
identifier. This constructor invokes the superclass constructor.
string, string UserDefinedFact() void
This method constructs a new object and gets as input all the
required fields. This constructor invokes the superclass con-
structor.
string setHref() void
string setName() void
string setStandardReference() void
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Parameters Method and Description Return
string setDefinition() void

9 API for MPEG-21 CEL/MCO parser

This clause specifies the API for the MPEG-21 CEL/MCO parser. This API shall be used in conjunction with
MPEG- ' - - -

Parameters Method and Description a.
string getContractFromCEL() Contract Q/J

Returns a set of media contractual objects as defined in 7.1.1 Q
from an MPEG-21 CEL contract O

string getContractFromMCO() C Cdntract
Returns a set of media contractual objects as defined in 71\«/
from an MPEG-21 MCO contract e

string validateCELContract() \%v string
Returns a conformance report of the MPEG-21 CEL&tract
given as input. A

string validateMCOContract() string

Returns a conformance report of the M{@«\Zl MCO contract
given as input. ~
\"4
)

10 AP for MPEG-21 CEL/MCO ,c__r,enerator\@\$

This clhuse specifies the API for the MP 1 CEL/MCO generator. This API shall be used in
conjundtion with MPEG-21 XML and RDF ia contracts (ISO/IEC 21000-19, ISO/IEC 21000-20, and

ISO/IE({ 21000-21 ). C)\\

Parameters Method ,a@ !escription Return

Contradt getCE.BMmContract() string

R ans an MPEG-21 CEL contract from a set of media contrac-
tual objects as defined in 7.1.1

Contradt N etMCOFromContract() strin
& :

Q?‘ Returns an MPEG-21 MCO contract from a set of media con-
tractual objects as defined in 7.1.1

D
AS
11 Ref&an_ce_snﬂ:uare and conformance

The reference software is organized with the following structure:

— MPEG-21 template contracts
— XML
— RDF
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— JSON-LD

— MPEG-21 Contract Expression Language (CEL)
— MPEG-21 CEL parser
— MPEG-21 CEL generator

— MPEG-21 CEL contracts to smart contracts for media (forward conversion)

—Sotidity/Ethereumd
— Michelson/Tezos!
— Smart contracts for media to MPEG-21 CEL contracts (backward conversion)
— Solidity/Ethereum
— Michelson/Tezos
— MPEG-21 Media Contracts Ontology (MCO)
— MPEG-21 MCO parser
— MPEG-21 MCO generator
— MPEG-21 MCO contracts to smart contracts for mediay(forward conversion)
— Solidity/Ethereum
— TEAL/Algorand?
— Smart contracts for media to MPEG-21:MCO contracts (backward conversion)
— Solidity/Ethereum
— TEAL/Algorand
— OpenAPI and demo
— OpenAPI
— MPEG-21 MCQ.OpenAPI server
— MPEG-21 €EL server
— Demo

[he refefence software workflow is shown in Figure 4, including its modules for the bidir¢
conversion from MPEG-21 CEL/MCO contracts to smart contracts for media. The complete des
bf the{modules is given in the following subclauses, while the associated ISO/IEC 21000-23

pctional
cription
Smart

contracts for media reference software can be downloaded at https://standards.iso.org/iso-iec,

21000/

-25/ed-1/en/.

1) Solidity/Ethereum, Michelson/Tezos and TEAL/Algorand are examples of suitable products available
commercially. This information is given for the convenience of users of this document and does not constitute an

endorsement by ISO of these products.
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Smart contract
Start template (MPEG-21CEL/MCO
development ContractText)
A 4
smartContract irr]z(artCConttractt’;'emp Ilatte,
(MPEG-21CEL/MCO Template (smartContractTemplate, okentontractfemplate
ContractText) tokenContractTemp
late)
t :d
v tokenContract
Template
PEG-21 MPEG-21
CEL/MCO parser CEL/MCO generator
y A
Smart contract Smart contract
o generator parser
mediaContractual medida€ontractual
Objects v 4 Objects
DLT
L———»| tokens and payments
smartContract manager smanpt€gntract
Specification ForMedia,
tokens

Smart contract for (sthartContract
media and tokens ForMedia,
(Start) tokens)

Figure 4 — Reference software workflow modules including inputs and outputs for the
bidirectional conversion from MPEG-21 CEL/MCO contracts to smart contracts for media

11.1 MPEG-21 template contracts

The template contracts within the “MPEG-21 template contracts” folder are used as examples fo
converdion to smart contracts for media. However, these contracts have only informative status. Thaf
is, techhology providers may simitarly create new template contracts or adapt the ones provided as i
fits to sppport their business nmjodeéls.

=

The collection of MPEG-21demiplate contracts derives from the Open Music Initiative (OMI) use caseslZ!
The suljfolders are:

— XML - Contains’template contracts expressed in ISO/IEC 21000-20:2016 Contract Expressior]
Language, fermatted as XML files.

— RDF - Contains template contracts expressed using the ISO/IEC 21000-21:2017 Media Contracts
Ontology, formatted as RDF/TURTLE files.

— JSON-LD - Contains template contracts expressed using the ISO/IEC 21000-21:2017 Media Contracts
Ontology, formatted as JSON-LD files.

11.1.1 Open Music Initiative use cases

Each subfolder in the “MPEG-21 template contracts” folder contains a representation in CEL/MCO of the
following contracts:

— On demand stream “Big labels” - For record labels that have a direct deal with services.

— Ondemand stream “Indie labels” - For record labels that are represented by a digital aggregator/
distributor.
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