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Foreword

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

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Component Metadata (CMD) is an approach to metadata modelling and metadata creation. It is being
increasingly used these days to enable the metadata description of different types of Language
Resources (LRs) with different metadata schemas, while still trying to maintain syntactic and semantic
interoperability.

CMDY is also the core of the Component Metadata Infrastructure (CMDI)[1l: this infrastructure contains
not only the format specifications for this metadata modelling and creation approach, but also a set of
registries and tools for metadata modelling and creation work.

The advantages of having such a unified approach to metadata descriptions for LRs, anrapjproach that

will be usable by many projects and initiatives, are obvious: firstly, there is a better chance
intdroperability between metadata descriptions from different sources, and secondly, it will

to
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evelop and share tools that work much more efficiently in this metadata frammework.

challenge of designing and organizing a comprehensive and unified-approach tqg
Cription for the very varied set of LR types, and one that also can satisfy.a sufficiently la
ne LR community, should not be underestimated. The landscape of-metadata for LRs ha
Finues to be, fragmented. Until recently, it was the practice in creating the metadata desc
to choose a specific metadata schema from a (small) existingset derived either from ¥

!

obtaining
be possible

metadata
Fge section
t been, and
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litions or from other disciplines; for example, OLACIZ2] is an adapted version of DCMIL([3] which in turn

inates in the library world. Additionally, there are, for,the’purposes of LR metadata d
Cifically developed metadata schemas that can be limitedrin application to specific typeg
I[4]), or they can be of a proprietary nature (cf. the ¢atalogues of the LR agencies such as
A3). The result is a domain of LR metadata that is/far from interoperable. Although son
been made in developing dedicated bridges for*translating” metadata from one specifig

escription,
of LR (e.g.
LDC2) and
e progress
schema to

another and in providing a consolidated catalogug; this practice does not scale well since it flepends on
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Cific translations for each pair of different metadata schemas.

some recent projects, founding principleshave included the unification and consolidation
the need to produce efficient and sufficiently specific metadata descriptions.

llows that a number of international, European, and national projects and infrastructurg
n as CLARINI[2] and META-SHAREIS] now share the CMD approach to metadata for
rnational Standard will. both standardize the fundamentals of this approach in order
roperability based on selid documentation, and foster cooperation between the various
projects that work.on,Jand with, this International Standard.

model description is the first part of an infrastructure that forms a complete pack

fpractices

initiatives
LRs. This
to achieve
initiatives

hge for the

creation of metadata schemas. As stated in the Foreword, the complete infrastructure standaid contains,
in gddition tofthis component metadata model specification (ISO 24622-1), one or mor¢ metadata
conjponent-specification languages (planned), and a number of recommended metadata cpmponents
and| profiles (planned). Since this part of ISO 24622 specifies an abstract model, we will relyf mainly on
UMLIZT%0' describe it.
Resource - describes Metadata description - instantiation Schema
| i L)y * 1
Figure 1 — Describing resources with metadata
1) Abbreviations are explained in Annex A.
2) Linguistic Data Consortium, http://www.dc.upenn.edu/
3) European Language Resources Association, http://www.elra.info/
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This part of ISO 24622 addresses the basic need to provide a model that makes it easy for metadata
modellers (e.g. researchers and resource description experts) to create new metadata schemas, which
caninturn be used either to describe new types of resources or to enable a more appropriate description
for resources in specific circumstances. The metadata schema is instantiated into metadata records [i.e.
the metadata descriptions that describe the actual resource(s)] (see Figure 1).

The context of this desire for flexible metadata modelling is that for scientific work there are usually
various requirements for the proper description of LRs, and these requirements can derive from the
specific needs of a project or from the facility or repository that will be used to store the resource for
future use. This variation requires a flexible framework that enables the easy creation of new metadata

schemas fq
defined for
semantics

The metad
with other
resources

mat so that at least syntactic correctness can be checked, and (ii) which provides e%p
for the metadata schema elements for interpretation of the metadata record content.

ata descriptions generated by schemas compliant with this model will also be ‘compl
TC 37 International Standards, for example, those requiring that references-to the descri
ind resource parts use ISO 24619:2011 PISA-compatible persistent identifiers’ (PIDs)[2].

The definitlion of a resource in this context is very broad. This part of ISO 24622 take’s a pragmatic v
for examplE, an image can be a resource in itself when it is associated with a PID-and can be referen
as such, orfit can be part of a document where it lacks an identity of its own, [n"addition, a reference
point to a part of this image. An individual resource can stand alone in gnéenvironment and be trez
as part of g collection in another environment. Also, metadata descriptions describe resources, but t
too, are a resource in different contexts. This part of ISO 24622 needsto support all such cases, and|
model needs to provide descriptions at all levels of granularity.

This part of [SO 24622 takes two types of collections into account:
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types

blex resource may have been created as a collection originally and, versioning aside, it
s such in a rather static published form. Its‘Specification will be treated as an indepenc
by the responsible archiving institution-that also provides a PID for such a collection. In
t of this part of ISO 24622, the metadatafor the collection is the collection specification.
ng institution is responsible for maintaining the metadata representing the collection.

rast, a different type of collection is one that was not planned and designed as a collec
Creators or by the holding archive, but achieves its status as a federated resource basec
ch that needs to be verifiable. Such collections, although purposefully constructed by
cher, may not have any significance outside the context of the research for which they w
1. Referring from the research documents to the collection may also become tedious if}
ion contains hundreds of individual resources. It follows that there is a need to capture t}
f collection with-a metadata record that is associated with all its constituent resources

appro

party fo maintain\this metadata record. It is unlikely that the researcher who created the “virt
collectlion (VC)has any way of consistently maintaining and curating this metadata record in
long t¢rm, There may be special registries maintained by digital archives or publishers wk
researchers can register such virtual collections.

riate metadata; but only as the incarnation of this collection. There is no natural respons
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Both types
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of collection are identified with the PID that refers to the collection metadata.
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Language resource management — Component Metadata
Infrastructure (CMDI) —

Part 1:
The Component Metadata Model

1 (Scope

Theg scope of this part of ISO 24622 is to describe a model that enables the flexible consftruction of
intdgroperable metadata schemas for Language Resources (LRs). The metadata)schemas baged on this
modlel can be used to describe resources at different levels of granularity (e.g.‘descriptions both on the
collection level and on the level of individual resources).

2 |Terms and definitions

2.1
archive

digjtal archive

repgsitory (2.26) dedicated to the long-term preservation of the associated data

Notg 1 to entry: The data in digital archives are alsooften available on-line. This highlights the need for
relidble PIDs (2.22)

2.2
carfdinality

metadata component cardinality
metadata element cardinality
spefification of the number of occurrences of a metadata component (2.14) or metadata element (2.12)
in an instantiation

2.3
citgtion
objéct containing information that directs a textual resource reader’s or user’s attentiof from one
respurce to another

2.4
closed vocabulary
limJted setof items that forms the mandatory value domain of a metadata element (2.12)

2.5
concept reference

concept link

reference to the definition of a concept in a concept registry (2.6)

2.6
concept registry
registry (2.25) for registering concepts enabling their identification with a unique identifier

© IS0 2015 - All rights reserved 1
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2.7

collection

resource collection

grouping of multiple, different constituting elements, each of which is independent of the others and
may be accessed individually

Note 1 to entry: A collection can be a virtual collection if its constituent elements come from other different
(virtual) collections, and possibly if the elements are distributed over different repositories.

2.8
fragment identifier
identifier (£.9) used to reference a resource part (2.28) in a web context

[SOURCE: ISO 12619:2011]

29

identifier

digital identifier

compact sgquence of characters associated with digital, non-digital, or abstract entities

[SOURCE: Adapted from ISO 12619:2011]
Note 1 to enftry: Identifiers can apply to entities such as books, images, reports, metadata records, and events.

2.10
metadata fecord

metadata description
metadata
record (2.23) containing a description of a resource (2.27)

2.11
metadata schema
schema
specificatipn of a format and structure for a metadata record (2.10)

Note 1 to erjtry: In the context of this part of'ISO 24622, a machine-readable and verifiable format specification
usually defihed by an XML schema language.

2.12
metadata element
resource pfoperty name that.cah be used in metadata and that can be given a value

Note 1 to entry: A metadata‘element is referred to as metadata attribute in other communities.
EXAMPLE The DEMI elements.[3]

2.13
metadata et
metadata elementset
collection of metadata elements (2.12) used within a particular discipline, tradition, or practice to
describe resources (2.27)

Note 1 to entry: A metadata set is more general than a metadata schema in that it does not additionally specify the
syntax (e.g. the DCMI elementsl[3]).

2.14

metadata component

grouping of metadata elements (2.12) and metadata components (2.14) that can be used to describe a
specific aspect of a resource (2.27)

EXAMPLE The biographical data of a person or the contact information for an organization.

2 © IS0 2015 - All rights reserved
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2.15

metadata component registry

component registry

registry (2.25) of metadata components (2.14) and metadata profiles (2.16) for their sharing

2.16

metadata profile
set of metadata components (2.14) that can be used together to describe a resource (2.27) and be
transformed into a metadata schema (2.11)

Note 1 to entry: A metadata profile can be transformed into different metadata schemas that are still logically

equ

2.1]
me

valent (i.e. they give logically equivalent resource descriptions).

y
fadata editor

actor that creates metadata records (2.10) to describe specific resources (2.27) orcthe tool tha

edit

21
me

the metadata record

B
fadata modeler

t is used to

actor that creates new metadata schemas (2.11) for new types of resourees (2.27) or new appflications

Not
whi

2.19

me
org

2.2
ope
set

mef

2.2
Pern
PID
uni
ind

[SO

Not
reso
repi

2.2

e 1 to entry: In this part of [SO 24622, metadata schemas are created by producing metadata pr
Ch in turn form specifications for a metadata schema.

fadata provider
hnization or software service that makes metadatad(2.10) available

D
n vocabulary

bf items forming part of the value domaimof a metadata element (2.12) on the recommend
adata modeler (2.18)

D

sistent Identifier

Jue identifier (2.9) that-ensures permanent access to a digital object by providing 3
bpendently of its physicallocation or current ownership

URCE: 24619:2011}

e 1 to entry: dnthis context, “unique” means that the same PID will not be subsequently issu
urces (2.27)>However, the same PID may, at the resource-provider’s (2.30) discretion, referen
esentationg or incarnations of the resource (2.27)

B

rec

bfiles (2.16),

htion of the

ccess to it

bd for other
ce different

picd

structured information that can be read by software services

2.24
reference
object that links to data stored elsewhere

Note 1 to entry: The words “citation” and “reference” are commonly used as quasi-synonyms. However, for the
purposes of this partof ISO 24622, “citations” provide information for human readers and users, while “references”
include the precise location where the referenced resource can be found. References can be machine-readable,

and

can be configured as actionable given the required criteria.
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2.25
registry

central directory designed for the persistent provision of negotiated information that can be reliably accessed

Note 1 to entry: In this part of ISO 24622, a registry is a software service that allows registering and for the
registry to be queried for information.

2.26

repository

digital repository

facility that provides reliable access to managed digital resources (2.27)

2.27

resource

object on the web with a specific identity

Note 1 to enfry: For the purpose of this part of ISO 24622, the identity is one that can be expressedusing a URI (2
Note 2 to erjtry: In the context of this part of ISO 24622, a resource can also be a language'resource that ha

off-line repi

2.28

resource part
, accessible entity embedded in an independent resource (2:27) or in a larger part thereogf

identifiablg

Note 1 to ey
into partsig
to designatg

2.29

resource part identifier

string of c
within a gi

EXAMPLE

2.30
resource
organizat

2.31
Unified M
UML
language f
and abstra

2.32

i

esentation

try: Resource parts can be part of larger resource parts. lindynamic web environments, subset]
subject to change and interpretation, and this in turn requipes a certain level of user decision-ma
and identify such sub-entities.

haracters that refers to a resource part (2:28), and which can be identified by some m¢
en resource type

Such means are time for a media-file; area for an image or record in a data stream.

rovider
n that makes a resource(2:27) available on-line

bdeling Language

br specifyings visualizing, constructing, and documenting the artifacts of software syst
Ct models in general

Uniform

esource Identifier

.32)

ting
King

ans

LIS

URI

compact string of characters used to identify or name a resource (2.27) with a syntax defined in
IETF RFC 3986

2.33

value scheme

metadata

element value scheme

specification of the value domain of a metadata element (2.12)

© ISO 2015 - All rights reserved
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3 Metadata schema availability and reuse

3.1 Overview

There is heavy demand in science and industry for a flexible description of digital language resources,
resource parts, and collections of language resources. Not only is it desirable to be able to store and
manage resources with high quality metadata for later use, but it is also becoming increasingly useful
to use the metadata itself as a scientific resource. This makes it essential for there to be well-designed

metadata schemas that are able to capture the maximum relevant information.

y different metadata schemas, there is often a considerable information content overl4
be schemas. To minimize the time spent on creating new schemas, this part of ISO(2462
odel with a flexible component-based approach that allows metadata modellers to

bmas by reusing existing metadata modelling work captured in so-called metadata cc
adata component specifications are specified in a component specification, fanguage

bd for future use, for instance in metadata component registries. To déseribe a specif
b, a metadata modeller selects a number of appropriate metadata components and bund

ptadata profile. The metadata profile is specified in the metadata component specificatio

Va

am
and

To be functional, a metadata profile needs to be transformed ifito a metadata schema befoi
usefl to generate metadata descriptions. This approach resembles that taken by the metadata
profile initiativel8]. However, the use of metadata componefits turns the creation of a new
mefladata modellers into a conceptual exercise rather thanyone of (XML) schema building.

is also stored for future use or extension, for example, in a metadatd component registry.

the use of
p between
2 specifies
reate new
mponents.
ind can be
Cc resource
es these in
n language

'

e it can be
hpplication
schema by

ComponentJdetadata Model

contains
£y
Schema | g 1 Metadata * 1.*] Metadata
Profile gl == Com ponent r
=-Hoeneration contains
’ 1.x
Y. insrdntiation contains
<. g *
Met description Metadata
2 element

Figure 2 — The component metadata model

Figure 2 shows the relations between the metadata component, the metadata elements, and the
metadata profiles. A metadata profile can be transformed into a schema specification from which the
actual metadata descriptions can be instantiated.

3.2 Metadata components and elements

Metadata components can contain metadata elements and other metadata components, and the
component model is therefore recursive (see Figure 2). Metadata components have a name and an

© ISO 2015 - All rights reserved
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optional concept reference, and can have cardinality that specifies how often the metadata component
can occur in a metadata record. The name of the metadata component is the name that the metadata
component creator thinks is appropriate for the component.

A metadata element describes a single atomic aspect of a resource; it has a name, a concept reference, a
value range specification, and cardinality (see Figure 3). The metadata element name is the name of the
resource aspect that the metadata component creator believes to be appropriate. The concept reference
isa PID and refers to the semantic definition of the metadata element (see the Semantics section in Clause
4) Semantics in the component metadata model). The value range or value scheme should provide an
appropriate restriction of the values that the metadata element can take. The metadata element will, in

the result

Tﬂmﬁmﬁamdmﬂadaﬁmdmd&a&aﬁahm&@u&swmﬁmiﬁamﬂaﬂata

description, for example:

element na

me: Country

element copcept reference: (URI for wiki def*))

element val
element ca
The value s
a) datat
b) closed
c) openy
d) reguld

If the valu
own conce
metadata ¢

A metadat
to a concey

The metad

ue scheme: 1SO 3166-2

(dinality: 0..1

cheme of a metadata element can take several forms:

ypes specific to the implementation language (to be defined\in CMDI Part-2);
vocabulary;

focabulary;

I expression.

e scheme is an open or closed vocabulary)the items in this vocabulary need to have t
pt references (see Clause 4). The metaddta component shall provide such a list of items in
omponent itself or else a reference tola remote source for the vocabulary.

h component can also be optionally associated with a concept reference; if so, a PID poin
tin a concept registry is required.

hta element can have a cardinality specified; if a CMDI implementation supports cardinali

it shall support at least the following options:

a) cardir
b) cardirn

c)
d) cardiy

cardir

ality (number of'occurrences): * (short for 0..*) is the default and stands for zero or m
ality: 0..1 stands for zero or exactly one;
ality: 15* stands for minimal one;

alityy 1 stands for exactly one.

heir
the

[ing

ies,

re;

Thelastt

1 £ 11 + 1 + P TR +1 —T + 1
LdsSC5 dI T CAdIIIPICS UI'UDITEdLUL y TITIITIILS, LIIAdU IS LU 5S4y LIIC IIICLdUdLd CULITPUTICIIU Ul CICII

shall occur at least once in every instantiation.

4) Some may not see a wiki as an acceptable concept registry.

6

ent
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contains

Metadata *
Component
+name
+concept reference : references 0.1
+cardinality N

X

{ Fey 0.1
contains

referencis

-
* references

Metadata element

Hname &
+value scheme li .

+concept reference ) L E._h th\s ,,-im o Iulanr
Heardinality P references” s\& : g bl L

4

Figure 3 — Metadata component and element detail

4 |Semantics in the component metadata model

4.1 Overview

Thg metadata component fragréwork encourages the creation of new metadata components gnd profiles
to facilitate accurate descriptions of resources.

Thegterminology usedwithin metadata profilesand metadata componentsis determined by the metadata
modleller; this enablés communities and even individual modellers to use familiar names fhat match
thelr traditions and which they feel comfortable using. However, to make semantic interpperability
betveen metadata components possible, every metadata element must refer to a concept dgfinition in
a rgcognized concept registry. Metadata components may also be associated with a concept] definition,

altHough\this is not required (see Figure 4). Using the concept references, semantic relatipns can be
conjputed between metadata records originating from different metadata schemas. This canlbe used by
metadata Service providers that collect metadata records from communities using different metadata

schemas and wish to show all the metadata in one consolidated metadata catalogue.

© IS0 2015 - All rights reserved 7
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contains
N
Metadata i
Component &
Z A
references
1
¥ contains
0.* 0.1
% "'-..-'" registers B
Metadata Concept Concept Registry
element % = <> NG
references 1 - 1.* AN
0.1
Vocabulary x
Value >
references
Figure 4 — Concept references in CMDI

4.2 Congeptregistries

A concept fegistry is a directory that stores definitions-of concepts together with a unique identifie]

each conce

The minimum requirements for an “accepted” cgncept registry are the following:

a) stable
b) unique
c) atleas
d) atrang

The ISOcat]
such conce

4.3 Rela

and persistent accessibility;

identifiers for registered ceneepts;

[ an English language définition section;
parent versioning @nd governance policy.

DCR, an impletnentation of ISO 12620:2009[10] under the control of TC 37, can be used as
pt registry; DCMI is another.

tionregistries

A relation

for

pt. The identifier is used to compute semaiitic relations between different metadata recofds.

one

registry is a directory that stores semantic relations between concepts. Some con

fept

registries are capable of registering relations between the registered concepts to varying degrees. If,
in the semantic processing of the metadata records, the concept registry does not provide sufficient
expressiveness, an additional relation registry can be introduced that is able to correct this deficiency.
The relation registry is a directory that stores a relation type and the (concept registry) concept
identifiers involved.
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