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

5 document describes the serialization of the lexical markup framework (LMF) model
bxtensible markup language (XML) model derived from the language base exchange (LH
compliant with the W3C XML schema. This serialization covers the classes, data cate
hanisms of ISO 24613-1 (core model), ISO 24613-2 (machine-readable dictionary (MR
ISO 24613-3 (etymological extension).

Normative references

following documents are referred to in the text in such a way that some or all of th
Ktitutes requirements of this document. For dated, references, only the edition cited 4
ated references, the latest edition of the referenced document (including any amendmen

15924, Information and documentation — Codes for the representation of names of scripts
24613-1, Language resource management ~<~Lexical markup framework (LMF) — Part 1:

24613-2, Language resource management — Lexical markup framework (LMF) — Part |
Hable dictionary (MRD) model

24613-3, Language resource management — Lexical markup framework (LMF) — Part 3: E
nsion

F BCP 47. Tags for Identifying Languages. PHILLIPS, A., DAvVIS, M. (eds.), September 2009. B
ctice. Available from{https://tools.ietf.org/html/bcp47

C. Extensible Markup Language (XML) 1.1 (Second Edition). W3C Recommendation
6, edited in place 29 September 2006. Available from: https://www.w3.org/TR/2006/
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ly.

0 24613-3

ISO and [EC maintain terminology databases for use in standardization at the following addresses:

4

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

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

General requirements

This document aims at providing constructs for each LMF class from ISO 24613-1 (core model),
ISO 24613-2 (MRD extension), and ISO 24613-3 (etymological extension). It requires compliance
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with ISO 24613-1, ISO 24613-2, and ISO 24613-3 when implementing data categories referred to in
the respective parts, and compliance with the W3C XML Schema 1.1 for representing structured
information in XML. LBX extends the original models by means of data category selections and precise
value lists, the creation of new subclasses and the definition of new constraints. In addition, this
document complies with the cardinalities expressed in ISO 24613-1, ISO 24613-2, and ISO 24613-3.
The LBX serialization is richer in detail than LMF, in order to meet specific design objectives. Still, this
document does not elaborate on the metadata aspects from LMF, since the LBX schema is by essence
much richer for the representation of all the aspects related to the creation, content, versioning and
database implementation of lexical content at large. Occasionally, slightly equivalent constructs to
explicit requirements from the LMF standard are mentioned.

The XML examples in this document are simplified by omitting namespaces. Except where otherwise

stated, it i
the scope @

xmlns

Besides, d

assumed that XML elements belong to the LBX namespace and that the examples lie wi
f the following XML namespace declaration:

="http://www.LexicalBaseExchange.org/2021/schema”

atatypes in this document are defined in compliance to the XMk ~Schema Par

hin

recommenfation. The “xs:” prefix corresponds to the following namespace:

http:/fwww.w3.org/2001/XMLSchema

5 Serialization of the LMF core model (ISO 24613-1)

5.1 Imp]ementing the LexicalResource class

IResource class shall be implemented in LBX by means of the <LexicalResource> elenfent
(see Table|1), which groups together one to many lexi¢ons in a single collection. This level may be
omitted in cases where the lexical resource contain$’only one lexicon so that the resource starts
directly with the lexicon level. In cases where a lexical resource contains a large number of lexiconis or
several very large lexicons, the lexicon (XML dogument) can reference a virtual lexical resource usipg a
@lexicalRgsourcelD in the <Lexicon> element.and optionally the <LexicalEntry> element (see 5.5).

The Lexicq

Table.1 — LexicalResource class

LMF class LBX construct

/LexicalRe

<LexicalResource>

source/

5.2 Implementing the\GlobaliInformation class

The Global
(see Table |
as a direct
of adminis
lexical res

nformatiowelass shall be implemented in LBX by means of the <Globallnformation> elenpent
D) either by referencing a Globallnformation.xsd schema using an <xsd:include> element, or
childiof'a <LexicalResource> element. <Globallnformation> allows the encoding of a varfety
rative, technical, documentary, and bibliographic information attached to the corresponding

urce

Table 2 — Globallnformation class

LMF class LBX construct

/Globallnformation/

<Globallnformation>

Since the LBX serialization is based on the W3C recommendation for XML, it implements the
@xml:lang attribute to indicate language information corresponding to the content of specific
elements. According to the W3C recommendation, @xml:lang content shall be compliant with
BCP 47. There is no need for a specific implementation of the /language coding/ data category or
the /script coding/ data category in order to ensure compliance of this document with ISO 24613-1.
LBX does allow the inclusion of these data categories in the <Globallnformation> element in order
to support the validation of equivalent metadata found in the <LexiconInformation> elements

2 © IS0 2022 - All rights reserved
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of one or more lexicons (see 5.4). When included, the /script coding/ shall use the codes from
ISO 15924. The /character encoding/ data category is implemented in the XML declaration of an
LBX conformant document using the @encoding attribute. For instance, an XML-LBX document
encoded as UTF-8 according to the Unicode standard shall begin with the following declaration:

<?xml version="1.0" encoding="UTF-8" 7>

A non-exclusive list of <Globallnformation> sub-elements, simple types indexed by value, follows:

“ISO 639-3”, a simple type enumerating the set of language codes used across all lexicons;

acn 1oqoa”
TOOU TI7Z

3 la it £3 N £ of 1t A 1.1 4
T, d Dlllll}lb L)’ Pb CIITUIIICT auus LIIC OCUL Ul OC1 IPLD USLTU dUIUSS dIl TCAILUILS,
GlobalNotationType, a simple type enumerating the set of notations used across alHekxic

GlobalPartOfSpeechType, a simple type enumerating the set of <partOfSpeech®yalues U
all lexicons;

SubjectFieldType, a simple type enumerating the set of <SubjectField>"values used
lexicons.

Examples can be found in the LBX reference schema, Globallnformation’document (see Anne

5.3

Thd
whi
<Le

Implementing the Lexicon class

Lexicon class shall be implemented in LBX by means of the <Lexicon> element (se
ch is a direct child of the <LexicalResource> elenient when <LexicalResource> is u
xicalResource> element is not used, <Lexicon> becomes the root element. In cases whe|

resgurce contains a large number of lexicons or sevéral very large lexicons, the lexicon (XML

can
5.1)
sanj
a Ieq

reference a virtual lexical resource using-a*@lexicalResourcelD in the <Lexicon> el
. In the case of a virtual lexical resource, Where the <LexicalResource> element is not
e XML document as the <Lexicon> element, the lexicon can use an include statement t
levant <Globallnformation> element..Other information within the <Lexicon> element

quallified through the following child\element(s) and attributes as direct children of the

eler

hent or, optimally, as children of'the <LexiconInformation> element (see 5.4):

<Title>, the title of the lexicon;

ons;

sed across

across all

X B).

e Table 3),
sed. If the
e a lexical
document)
bment (see
part of the
b reference
should be
<Lexicon>

@lexiconlD, of datatype=xs:ID as a unique identifier for the lexicon; as a best practice, the id should

be a URI and be unigue within a language resource; @xml:ID can be used in place of
when there is adesign intent to make the entry accessible on the web;

@lexicalRespurcelD of datatype xs:ID as a unique identifier for the lexical resource
practice,~the ID should be a URI for global scope; in addition, @xml:ID can be used
@lexicalResourcelD when there is a design intent to make the entry accessible on the w

@lexiconType, of datatype "xs:string"; the type of lexicon, e.g. bilingual dictionary, m

DlexiconID

as a best
in place of
bb;

onolingual

dietionary:

@sourceLanguage, of datatype "xs:string"; the language of the <Lemma> element or its inflected

forms;
— @@targetLanguage, of datatype "xs:string"; the language the lemma is translated to, principally
represented in the <Translation> element.
Table 3 — Lexicon class
LMF class LBX construct
/Lexicon/ <Lexicon>
©1S0 2022 - All rights reserved 3
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5.4 Imp

lementing the LexiconInformation class

The LexiconInformation class shall be implemented in LBX by means of the <LexiconInformation>
element (see Table 4) either by referencing a LexiconInformation.xsd schema using an <xsd:include>
element or as a direct child of the <Entry> element. <LexiconInformation> allows the encoding of a
variety of administrative, technical, documentary, and bibliographic information attached to the
corresponding lexical entry.

Table 4 — LexiconInformation class

LMF class LBX construct

/LexiconInformation/ <LexiconInformation>

When not jncluded in the <Lexicon> element, information qualifying the lexicon shall be ineluded as
elements apd attributes in the <LexiconInformation> element. These include (see 5.3):

— <Title¥;

—  @lexidonlID;

— @lexidalResourcelD;

— @lexigonType;

— @sourceLanguage;

— (@targgtLanguage.

The <LexifonInformation> can also include elements, ahd data categories that further qudlify
informatiop in the lexicon and can be used to support;the validation of the XML document (lexidon).

These elen
categories
values in <

A non-excl

Notati

PartOf]

Subjec

NOTE |
information
ArabicLang

5.5 Imp

hents and data categories should also bel\included in the global set of elements and ¢
found in the <Globallnformation> elemént (see 5.2) and a comparison of the correspong
Globallnformation> and <LexiconInfgrmation> should be part of the validation process.

1sive list of these sub-elements, siniple types indexed by value, follows:

bnType, a simple type enunderating the set of notations used in a lexicon;

tFieldType, a simple®type enumerating the set of <SubjectField> values used in a lexicon.
In addition to,‘the <LexiconInformation> construct, LBX allows the concatenation of lex

for a subset 6f lexicons grouped by language by referencing a named language data schema
1lageData¢xsd) (see Clause B.1).

lementing the LexicalEntry class

lata
ling

SpeechType, a simple typé enumerating the set of <partOfSpeech> values used in a lexicon;

con
(e.g.

The LexicalEntry class shall be implemented in LBX by means of the <Entry> element (see Table 5).
Lexical information inside <Entry> elements should be encoded through the following child elements:

<GramFeats> for grammatical information related to the whole entry;

serialized through subclasses in LBX);

<Etymology> for etymological aspects;
<Sense> for semantic information;

<Xref> for referencing internal or external elements.

<Form> for containing the text literal and attributes qualifying the text literal (the Form class is

© IS0 2022 - All rights reserved
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Attributes used for the <LexicalEntry> element can include:

— @entryID of datatype xs:ID as a unique identifier for an entry; as a best practice, the id should be
a URI and be unique within a language resource; @xml:ID can be used in place of @entryID when
there is a design intent to make the entry accessible on the web;

— @lexiconID of datatype xs:ID as a unique identifier for the parent lexicon; as a best practice, the
id should be a URI and be unique within a language resource; @xml:ID can be used in place of
@entryID when there is a design intent to make the lexicon accessible on the web;

— @lexicalResourcelD, a reference to the @lexicalResourcelD of the associated lexicon collection
WHen there is more than one lexicon.

Table 5 — LexicalEntry class

LMF class LBX construct
/LexicalEntry/ <Entry>

The following example in French illustrates the encoding of a simple dictiondry entry with tivo senses.
EXAMPLE

<Enfry xml:lang="fr">
<Etymology>XIIIe; languste, v. 1120, «sauterelle»;/encore dans Corneille (Hynnes, 7);
anc) provencal langosta, altér. du lat. class. locusta Wsauterelle».</Etymology>
<Lemma>
<GramFeats>
<POS>noun</POS>
<Gender>fem</Gender>
</GramFeats>
<FormRep xml:lang="fr" notation="Eanénch">langouste</FormRep>
<FormRep xml:lang="fr" notationzV¥PA">lagust</FormRep>
</Lemma>

<Sense senseNR="1">
<Def>
<DefRep xml:lang="fr)'>Grand crustacé marin (Décapodes macroures) aux pattes
antfrieures dépourvues de pinces, aux antennes longues et fortes, et dont la chair est
trép appréciée.</DefRep>
</Def>
</Sense>

<Sense senseNR="2A>
<Note type="socioCultural">Fig. et fam. (vulg.).</Note>
<Def>
<QefRep xml:lang="fr">Femme, maitresse</DefRep>
</DEB>
</Sensg>
</Ephtry>

NOTEL, * The style in the above example is appropriate for use in a lexical resource that contains|a collection

of bHrewaHexdeenstavarietyefsonreetanemapesestrenchSpantshRusstamChineseAshnler style can
be used for a collection of monolingual French lexicons. For example, <Orth> and <Pron> can be used in place
of the equivalent <FormRep> elements and the <Def> element can directly contain the text content rather than
employing a <DefRep> child element for managing text content (see 5.10). See 6.2 for an example of simplification

using the <Orth> and <Pron> elements.

NOTE 2 The @notation value “French” is short for “Canonical French”.

5.6 Implementing the OrthographicRepresentation class

Classes containing an OrthographicRepresentation class include the Form, Lemma, and Definition
classes. Orthographic representations shall be implemented in LBX by means of elements corresponding
to OrthographicRepresentation subclasses that are introduced in ISO 24613-2 (machine-readable
dictionary (MRD) model), or possible new OrthographicRepresentation subclasses derived through the

© IS0 2022 - All rights reserved 5
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principles for LMF extensions described in ISO 24613-1 (core model). ISO 24613-1:2019, 5.6.1, describes
some of the representation types that can serve as a basis for extending the OrthographicRepresentation
class.ISO 24613-4:2021 (TEI extension), 6.1, lists a number of representation elements that are valid for
use with the Form class. Elements implemented in this part are described in 5.7.2, 5.10, and successive

subclauses

from 6.3.2 to 6.3.8.

5.7 Implementing the Form class

5.7.1 Form class

The Form ¢lass shall be implemented in LBX by elements that instantiate Form subclasses (see Table 6,
6.2 and 6.3).
Table 6 — Form class
LMF class LBX construct
/Form/ <Form>
5.7.2 Lemma class
The Lemmp class, a subclass of the Form class, shall be implemented in’ LBX by means of the <Lemina>

element (s¢

e Table 7).

Table 7 — Lemma class

LMF class

LBX construct

/Lemma/

<Lenima>

Orthograp
<FormRep

NOTE1 1

4

NOTE 2

5.8 Imp

The Gram
class, Fornj
The Grami
(see Table

hic representations in the <Lemma> elemeént shall be implemented in LBX by means of
> element, or by elements that instantiate Form subclasses, including <Orth> and <Pron>

'he <FormRep>, <Orth>, and <Pron>élements are introduced in 6.2.

Orth> and <Pron> can be allowed when justified by design goals.

lementing the Grammaticallnformation class

class, or otherCldsses (e.g. Translation, Sense) in case of specific grammatical restricti

B) combined'with various possible child elements for specific grammatical features.

Table 8 — Grammaticallnformation class

the

maticallnformation-¢lass groups grammatical features associated with the LexicalEptry

DI S.

haticallnformation class shall be implemented in LBX by means of the <GramFeats> elenfent

LMF class

LBX caonstruct

/Grammati

callnformation/ <GramFeats>

LBX provides the following child elements of <GramFeats> for describing specific grammatical features
of associated elements (e.g. <Lemma>, <WordForm>):

— <POS> to indicate the grammatical category of the lexical item. This corresponds to the
/partOfSpeech/ data category in ISO 24611:2012, Annex A;

— <Person> to indicate the grammatical person (if relevant) of the lexical item or one of its inflected

forms.

This corresponds to the /person/ data category in ISO 24611:2012, Annex A;

<Gender> to indicate the grammatical gender (if relevant) of the lexical item or one of its inflected

forms. This corresponds to the /grammaticalGender/ data category in ISO 24611:2012, Annex A;

© IS0 2022 - All rights rese
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— <Number> to indicate the grammatical number (if relevant) of the lexical item or one of its inflected
forms. This corresponds to the /grammaticalNumber/ data category in ISO 24611:2012, Annex A;

— <Tense> to indicate the grammatical tense (if relevant) of the lexical item or one of its inflected
forms. This corresponds to the /grammaticalTense/ data category in ISO 24611:2012, Annex A;

— <Aspect> to indicate the grammatical aspect (if relevant) of the lexical item or one of its inflected
forms;

— <Mood> to indicate the grammatical mood (if relevant) of the lexical item or one of its inflected
forms;

— |<Voice> to indicate the grammatical voice (if relevant) of the lexical item or one of iffs inflected
forms;

— |<Animacy>toindicate the grammatical animacy (if relevant) of the lexical item orone of its inflected
forms (e.g. in Russian);

— |<GrammaticalClass> to indicate the grammatical class (gender) of Bantu/tanguages;

— |<GrammaticalClassGroup> to indicate the aggregate grammatical elasses (genders) of a specific
noun in the singular and plural;

— |<iType> to indicate the inflectional class associated with‘the lexical item or one of its inflected
forms;

— |<Subcat> to indicate subcategorization informatien'(e.g. transitive/intransitive, courjtable/non-
countable).

The following example shows the grammatical information for a word form in a monolingual French
dictionary that is part of a notional languageZresource containing a collection of monolfngual and
bilingual dictionaries in multiple source languages. The @notation="French", denoting canonical
Frepch, is used in databases that support’a large set of possibly idiosyncratic notatiops (e.g. for
canpnical, transliterated and transcribed-forms).

EXAMPLE

<Enfry>
<Lemma>
<GramFeats>
<POS>verb<)POS>
<Subcat>transitive</Subcat>
</GramFeéts>
<FormRe€p )xml:lang="fr" notation="French">pacifier</FormRep>
<FormRep xml:lang="fr" notation="ipa">pasifje</FormRep>
</Lemma>
<Sensey>
</Ehtry>

For|arexample of simplifying this schema, see 6.2.

5.9 Implementing the Sense class

The Sense class, as a recursive construct, shall be implemented in LBX by means of the <Sense> element
(see Table 9). LBX does not allow character content in the element.

Table 9 — Sense class

LMF class LBX construct

/Sense/ <Sense>

©1S0 2022 - All rights reserved 7
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5.10 Implementing the Definition class

The Definition class, which contains a narrative description of the word sense, shall be implemented in
LBX by means of the <Def> element (see Table 10).

Table 10 — Definition class

LMF class LBX construct
/Definition/ <Def>
LBX providesthefollowing child element for the description of definition-information:

<DefR
of the

The <Def>
within the
an alternat
element, th

NOTE |
element (e.g

5.11 Imp

The Crossk
points to a
allows a ra
the data ad
Descriptio

In internal or external dictionary object, such as aientry, lemma, sense, or translation.

bp>, an element instantiating a TextRepresentation subclass containing the character.den
lefinition. See 6.3.6.

<Def> element itself. See 6.3.6 for a description of the <DefRep> element, which prov
ive approach for managing the text literal. Within an LBX <LexicalRegoutrce> or <Lexid
e consistent use of <Def> or <DefRep> for character content is a bestpractice.

'he <DefRep> element supports the inclusion of multiple orthographic\répresentations for a <I
. Simplified Chinese, Traditional Chinese).

lementing the CrossREF class

nge of different data types for the cross reference (URI, IRI, HREF, etc.). In order to m

\ Framework (RDF). The <Xref> elemertcan be qualified through attributes, suck

@relType

the <Glo

of identifilf

for describing the relationship typ€)(e.g. synonym, antonym, hyponym). The f{
r and any of its inherent characteristics and constraints should be identified

allnformation> element or _the’ <LexiconInformation> element, as appropri

Table 11 — CrossREF class

fent

element allows mixed data enabling the text literal (character content) to+be contained

des

on>

ef>

LEF class shall be implemented in LBX by means of the’<Xref> element (see Table 11), which

[.BX
ake

cessible through the web, LBX should implement web standards, such as a URL or Resoyrce

as
ype

in
ate.

LMF class

LBX construct

/CrossREF

<Xref [URI[IRIHREF|..]="">

The <Xref>
in a differg
the <RelFo

EXAMPLE 1

<Entry>

element can beused as a child of the <RelForm> element to point to content and metag
nt entry. In thiscase, the <Xref> element can replace the content and metadata containe
Fm>.

<Lem

lata
d in

=]

<FormRep xml:lang="en">lawful</FormRep>
</Lemma>
<RelForm relType="synonym">

<Xref href="#legal">legal</Xref>
</RelForm>
<Sense/>

</Entry>

The <Xref> element can also implement the CrossREF class through other classes. As in the following
example, linking related senses provides a better description of semantic relationships.

© IS0 2022 - All rights reserved
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EXAMPLE 2

<Entry>

<Lemma>

<FormRep xml:lang="en">lawful</FormRep>
</Lemma>
<Sense xml:id="legal">

<Def>being legal</Def>

<Xref IRI="#legal-sensel"/>

ht to other

apid

n allows a

</Sense>
</Entry>
LBX allaws mn]fip]n strategies for dncr‘rihing multi-word expressions-using the CraossREE mechanism.
In the following example, the <Xref> element is contained in the Lemma and used to poi
entries, each of which contains a component of the multi-word expression.
EXAMPLE 3
<Enfry>
<Lemma formStructure="MWE">
<GramFeats>
<POS>noun</POS>
</GramFeats>
<FormRep xml:lang="en">motion picture</FormRep>
<Xref relType="component" order="1" IRI="#motion fQrm 1">motion</Xref>
<Xref relType="component" order="2" IRI="#pictupe form 1">picture</Xref
</Lemma>
<Sense>
<Def>sequence of pictures that give the efifect of motion when shown in 1
sucfpession</Def>
</Sense>
</Eptry>
In the following example, the use of the <RelFarm> to implement the multi-word expressi
more in-depth grammatical analysis.
EXAMPLE 4
<Enfry>
<Lemma formStructure="MWE">
<GramFeats>
<POS>noun</P@S>»
</GramFeats>
<FormRep xmlrhang="en">motion picture</FormRep>
</Lemma>
<RelForm relType="MWEComponent">
<GramFeais>
<POSrattributiveNoun</POS>
</GramFeats>

<EO®xmRep xml:lang="en">motion</FormRep>

<Xref relType="component" order="1" IRI="#motion form 1"/>
</R&E*Form>
{RelForm relType="MWEComponent">

<FormRep xml:lang="en">picture</FormRep>

<Xref relType="component" order="2" IRI="#picture form 1"/>
</RelForm>
<Sense>

<Def xml:lang="en">sequence of pictures that give the effect of motion when shown
in rapid succession</Def>

</Sense>

</Entry>

©IS
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6 Serialization of the MRD extension (ISO 24613-2)

6.1 Implementing OrthographicRepresentation subclasses

The OrthographicRepresentation class in LBX shall be serialized by means of elements derived from
the FormRepresentation and TextRepresentation classes or their subclasses described in ISO 24613-2.
FormRepresentation subclasses are further described in 6.2 and TextRepresentation subclasses in 6.3.6.
In all cases, these corresponding elements can be qualified by attributes, including @xml:lang, @script,
and @notation. Other attributes, such as @representationType (e.g. canonicalForm, phoneticForm), are
also available. An LBX implementation should use BCP 47 for language description, especially for the

support of
when BCP

6.2 Imp
Depending]
general <F
FormRepré¢
Table 12).
lexical dat
simplificat
represente
qualify the

web-based applications, data interchange, and system Interoperability (@Script 1S NoL 4
17 is implemented).

lementing the FormRepresentation class

on design goals, the FormRepresentation class in LBX shall be serialized by means

brmRep> element derived from the FormRepresentation class, or by elemients derived f
sentation subclasses that correspond to the lexical environment of the Form subclasses

[he goal of this design is to support effective resource managementfor large-scale, com
hbases (e.g. many lexicons encompassing many languages). When“justified by design gc
on can be achieved by reducing the number of subclasses employed. These subclasses
d by the elements described in 6.3.1 to 6.3.5, coupled with the appropriate attribute
content, in particular @xml:lang, @script, and @notation.

Table 12 — FormRepresentation class

sed

pf a
fom
[see
blex
als,
are
5 to

LMF class

LBX construct

/FormRepr]

esentation/ <EérmRep>
<StemRep>

<PartRep>

<RelFormRep>

<FormRep
<StemRep3

Where the
TEI elemer
simplificat
in <Global
<Orth> an
monolinguyl
the langua
these code

> is contained by the <kemma> (see 5.7.2), <WordForm>, and <RelForm> eleme
-, <PartRep>, and <RelFormRep> are restricted to specific elements (see 6.3, 6.4 and 6.5)

FormRepresentation class by itself is sufficient without further qualification, equivalent
ts, such as <Orth>, <Pron>, <Hyph>, <Stress>, and <Syll> can potentially be used for furt
on. In such cases/descriptions of qualifying attributes (e.g. @xml:lang) should be inclu
nformation»)0r” <LexiconInformation>, as appropriate. The following example shows
| <Pron>_elerments for a lemma in a monolingual French dictionary, part of a collectio

nl Frenclilexicons. In reference to ISO 24613-4:2021, 5.2, there is no requirement to inc

notation va

using a revised version of the example in 5.8.

EXAMPLE

<Entry>

<Lemma>
<GramFeats>

<POS>verb</POS>
<Subcat>transitive</Subcat>

</GramFeats>
<Orth>pacifier</Orth>
<Pron>pasifje</Pron>
</Lemma>
<Sense/>

</Entry>

10
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6.3 Implementing the Form subclasses

6.3.1 General principles

Form subclasses described in ISO 24613-2 shall be serialized by means of the elements described in
6.3.2 to 6.3.5. LBX typically treats the Form class described in ISO 24613-1 as an abstract class.

6.3.2 Implementing the WordForm class

The WordForm class, a subclass of the Form class, shall be implemented in LBX by means of the
<WprdForTm>_element (See_1abte 13). 116 IWOTrdFOTTTS elelment cam furtier be cnaractqrized by a
@fdrmType attribute (e.g. inflection, abbreviation, etc.) and other qualifying values (see| Annex B).

Table 13 — WordForm class

LMF class LBX construct
/WprdForm/ <WordForm>

Orthographic representation in the <WordForm> element should be-encoded through th¢ following
child elements:

— |<FormRep>;
— |<Orth>;
— |<Pron>.

NOTE The FormRep derived elements <Orth> and, <Pron> can be used in limited contexts when warranted
by design goals (see 6.2).

6.3]3 Implementing the Stem class

The Stem class is derived from the Form class for the representation of a stem or root, ahd shall be
impglemented by the <Stem> element/(see Table 14) further constrained by means of the @stemType
attifibute (stem, root, arabicRootyetc.) depending on the linguistic context.

Table 14 — Stem class

LMF class LBX construct
/Stem/ <Stem>

Orthographic tepresentation in the <Stem> element should be encoded through the follgwing child
elerhent:

— |<StemRep>.

6.3.4 Implementing the WordPart class

The WordPart class, a subclass of the Form class, shall be implemented in LBX by means of the
<WordPart> element (see Table 15). <WordPart> represents a sub-lexeme component of a word form
that is not a stem or root (e.g. prefix, suffix).

Table 15 — WordPart class

LMF class LBX construct
/WordPart/ <WordPart>

©1S0 2022 - All rights reserved 11
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Orthographic representation in the <WordForm> element should be encoded through the following
child element:

— <PartRep>.

Examples of use cases include filling prefix and suffix slots in agglutinative languages and “indexing”
lexical items by means of shared affixes. The following example illustrates the latter use case.

EXAMPLE

<Entry>
<Lemma>

FormRep xml:lang="de">entdecken</FormRep>

</Lemma>

<WordPart>

PartRep>ent</PartRep>

Xref IRI="#ent-prefix"/>

</WorxdPart>

<Senge>

Def xml:lang="en">to discover</Def>
</Sepse>

</Entry>

<Entry>
<Lemma>

FormRep xml:lang="de">empfehlen</FormRep>

</Lemma>

<WordPart>

PartRep>emp</PartRep>

Xref IRI="#ent-prefix"/>

</WorxdPart>

<Senge>

Def xml:lang="en">to recommend</Def>
</Sepse>

</Entry>

<Entry enfryID="ent-prefix">
<Lema partType="prefix">

FormRep xml:lang="de">ent</FormRep>

</Lerma>

<WordForm partType="prefix" formType="variant">

FormRep xml:lang="de">emp</FormRep>

</WotdForm>

<Senge>

Def xml:lang="en">An( intfSeparable verbal prefix originally denoting the beginnling

of an actjon or separation. /hi1s fundamental meaning has been lost in many verbs.</Def

</Sepse>
</Entry>
6.3.5 Implementingthe RelatedForm class

The RelatedForm.class is derived from the Form class and shall be implemented in LBX by meanjs of
the <RelFdrm> ‘¢lement (see Table 16). The <RelForm> element contains a word, phrase, or paftial
dictionary|e the Lemma, but not necessarily to the Sense. The <RelForm> element|can
synonym, component of multi-word expression, etc.). When an equivalent of the related form is not
found in another entry, the <RelForm> represents a “degenerate” entry (in which case there is no cross
reference). The <RelForm> entry can contain a word form or phrase, a mapping to a different lexical
entry (CrossREF), or both a word form and a mapping.

Table 16 — RelatedForm class

LMF class LBX construct
/RelatedForm/ <RelForm>

12 © IS0 2022 - All rights reserved
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Orthographic representation in the <RelForm> element should be encoded through the following child
elements:

<FormRep>; or

<RelFormRep>.

The following example illustrates the most common use of <RelForm> in LBX. This design approach
is commonly used to capture information found in print dictionaries. Two solutions for improving a
digital version include to use an <Xref> to map to a new entry for “United Nations”, or better, map back
to component entries from a new entry containing a multi-word expression (“United Nations”).

EXA

<En

int

com

</E

6.3

The
(seq
Tex
of a
con
Lex]

NOT

element (e.g. Simplified Chinese,Praditional Chinese).

MPLE

Fry>
<Lemma>
<FormRep>united</FormRep>
</Lemma>
<RelForm>
<FormRep xml:lang="en">United Nations</FormRep>
<Gloss xml:lang="en">An international organization fory the promotion of
brnational cooperation and peace</Gloss>
</RelForm>
<Sense>
<Def xml:lang="en">Joined together politically« socially, or economicall
non purpose.</Def>
</Sense>
htry>

6 Implementing the TextRepresentation class

TextRepresentation class shall be uniformly implemented in LBX using the <Quots
Table 17) as a construct to contain the téxt literal of a Translation or an Example of a
[Representation class can be implemented in LBX as an optional construct to contain the
Definition. Alternatively, the <Def>¢élement allows mixed data, enabling the text literal
fent) to be contained within the «Def> element itself (see 5.10). Within an LBX LexicalR
icon, the consistent use of <Def>‘or <DefRep> for character content is a best practice.

E The <DefRep> element'supports the inclusion of multiple orthographic representations

Table 17 — TextRepresentation class

y for a

> element
Sense. The
text literal
(character
esource or

for a <Def>

LMF class LBX construct
/TelxtRepresentation/ <TextRep>
<DefRep> (with <Def>)
<Quote> (with <Translation>, <Example>)
EXAMPEE
<Entry>
<Lemma>
<GramFeats>
<POS>noun></POS>
<Gender>feminine</Gender>
</GramFeats>
<FormRep xml:lang="fr">chose</FormRep>
</Lemma>
<Sense senselD="chose sensel" relType="synonym" IRI="#truc sensel">
<Example>

<Quote xml:lang="fr" quoteID="chose quotel">Ce qui était une tres bonne
chose, et fournissait des vétements a tres bas colGt</Quote>

</Example>
</Sense>

</Entry>

©IS
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<Entry>
<Lemma>
<GramFeats>
<POS>noun></POS>
<Gender>feminine</Gender>
</GramFeats>
<FormRep xml:lang="de">Sache</FormRep>
</Lemma>
<Sense senselD="truc_sensel" relType="synonym" IRI="#chose sensel">

<Example>

Sache war,

<Quote xml:lang="de" quoteID="truc quotel">Was ja auch eigentlich eine gute
billige Kleidung bereit zu stellen.</Quote>

</Example>
</Senpse>
</Entry>
Additional|constraints can cover a whole range of linguistic features, for example:
— bibliographical description of the source for the example by means of the <Bibl> elemént;
— gramnpatical constraints illustrated by the example: <GramFeats>;
— usage Information implemented using elements or data categories;
— translation of the example, by means of a <Quote> construct.
6.3.7 Implementing the Translation class
6.3.7.1 (eneral principles
The Translation class represents a translation equivalent*of the Lemma. It shall be implementefl in
LBX by thel<Translation> element (see Table 18), whichrhas a mixed content model accepting both fext
nodes and [sub-elements. The <Translation> element¢an be qualified by @xml:lang and other releyant
attributes.
Table 18— Translation class
LMF class LBX construct
/Translatign/ <Translation>
Orthographic representation in_the <Translation> element should be encoded through the following
child elemgnt:
— <Quote>.
6.3.7.2 Implementing the gloss construct
LBX qualiffes’the Translation class using a @type value of “gloss” in order to provide a translafion
for a <Quote>, <RelForm>, or <RelFormRep> element. LBX typically implements the <Translafion

type="gloss"> element as an equivalent <Gloss> element, which can be further qualified by @xml:lang
and other relevant attributes.

6.3.8 Im

plementing the Example class

The Example class shall be serialized in LBX by means of the <Example> element (see Table 19). It
contains examples of usage illustrating a particular sense of the Form.

Table 19 — Example class

LMF class LBX construct
/Example/ <Example>
14 © IS0 2022 - All rights reserved
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Orthographic representation in the <Example> element should be encoded through the following child
element:

<Quote>.

A translation of the source language in the <Quote> element can be encoded through the following child
element:

6.4

<Gloss>.

Implementing the SubjectField class

Thd

SubjectField class shall be serialized in LBX by means of the <Domain> element (see Table 2(

SubjectField class provides domain information for a specific Sense of a <LexicalE

Table 20 — SubjectField class

ntry>. The
).

LMF class LBX construct
/SubjectField/ <Domain>
6.5 Implementing the Bibliography class
Thg LBX element <Bibl> (see Table 21) shall be used to serialize bibliographic information|within the
Bibliography class that can be related to another class from the core, the MRD, or the Etymdlogy meta-
modglels.
Table 21 — Bibliography class
LMF class LBX construct
/Bipliography/ <Bibl>
7 |(Implementing the CrossREF mechanism to refer to external media files

Thd
vidg
eler

Thd

CrossREF mechanism cansbe used to make reference to media related information (e
o illustrations of an entky/or a sense). It shall be implemented in LBX by means of th
hent (see Table 22).

<Media> element'shall be associated with two mandatory attributes:

@mimetypeto/indicate the nature of the designated media. The value of this attributg
valid multimedia internet mail extension (MIME) media type taken from the corresp|
maintained by the [ANA;

@url‘to point to the corresponding media file by means of an Internationalized Resourc

g. audio or
e <Media>

 shall be a
onding list

b [dentifier

(IRI) or Uniform Resource Identifier (URI).

Table 22 — Reference to media related information

LM

F class LBX construct

/Cr

ossREF/ for media files <Media mimeType="" url="">

8 Implementing the classes from the etymological extension (ISO 24613-3)

8.1

Implementing the Etymology class

The Etymology class encompasses a set of etymological information for the LexicalEntry in general, or
for a specific sense therein. It shall be implemented in LBX as the <Etymology> element (see Table 23).

© IS0 2022 - All rights reserved
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If the users wish to specify an etymological process on the Etymology, it can be expressed with the
@etymType attribute. The possible values for @etymType on <Etymology> should be taken from

» o« » o«

ISO 24613-3:2021, Annex B. Typical values are “borrowing”, “inheritance”, “metaphor”, “compounding”,

or “grammaticalization”.

Table 23 — Etymology class

LMF class LBX construct

/Etymology/ <Etymology etymType="">

8.2 Implementing the Etymon class

8.2.1 Gepneral

The Etymdn class shall be implemented in LBX by means of the <Etymon> element (see Table 24).
element cap contain a further element which constitutes the description of the currentelement.

Table 24 — Etymon class

The

LMF class LBX construct

/Etymon/ <Etymon>

8.2.2 Referencing forms in an etymon

Within an|etymon, form content can be embedded withinza <Form> element containing reley

<FormRep# elements, as in the following example:

EXAMPLE

<Etymon>
<Form>

FormRep xml:lang="" notation="'"">X/FormRep>
</Fofm>

</Etymon>

These elenjents can be associated with'an @xml:lang attribute which provides the actual languag
the corresponding etymon, and which shall be encoded in accordance with BCP 47. In cases called fo

design objgctives, the elements«0rth> and <Pron> can be used in place of <FormRep>.

8.2.3 Representing the'meaning of an etymon

The meaning of an etymon can be expressed using the <Def> element. If the <Def> element is
language dr language's other than that of the etymon, the @xml:lang attribute shall be applied to

relevant <IpefRep>'element.

An appropriatée @etymonType attribute can be used to declare a number of different features abouf]

rant

e of
r by

na
the

the

element’s semantic or socio-linguistic usage.

8.2.4 Representing the language of an etymon

The <Lang> element shall be used to encode the explicit descriptive reference to the language
associated with an etymon. A @norm attribute can be used to point to a standard representation of the

corresponding language or language family in compliance with BCP 47.
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5 Dating an etymon

The <Date> element shall be used to mark up the period associated with the etymon, together with the
following constraints:

@type;

temporal attributes (see below).

Optionally, if the precise date is not known, or the dates concern a span of time, the <Date> element can
be expressed without character content and the information can be specified by attributes. This can be

expressedbymeansoforeormoreof the-followingattribute patrs—

8.2
Bib

bibliography contains pointers to external sources, the CrossREF element <Xref> can be use

8.3

Inc
elen]
med
furt

8.4

Thd
Thd

@notBefore; @notAfter;
@from; @to;

@when; @precision.

6 Providing sources associated with an etymon

Implementing the EtyLink class

hse the etymological relation cannot be expressed justby providing a @type attribute on {
hent, this document provides a specific implementation of the EtyLink class from ISO
ins of the <Xref> element with a @refType attribute set to "etyLink". The <Xref> elem
her characterized by other attributes describing etymological features such as temporal

Implementing the CognateSet class

CognateSet class shall be implemented in LBX by means of the <CognateSet> element (se
element can contain a further-element which constitutes the description of the current g

Table 25 — CognateSet class

iographic sources can be cited within an etymology or an etymonh using the <Bibl> elemnent. If the

i

he <Etym>
P4613-3 by
ent can be
sequence.

b Table 25).
tymon.

LM

F class LBX construct

/Cd

gnateSet/ <CognateSet>

8.5

Thd
<Co

Implenienting the Cognate class

Cognate class shall be implemented in LBX by means of the <Cognate> element (see Tak
gndte> element can contain a further element which contains the description of the curre

le 26). The
nt etymon.

Table 26 — Cognate class

LMF class LBX construct

/Cognate/ <Cognate>

EXAMPLE

<CognateSet>

©IS

<Cognate>
<Lang>Chalcatongo Mixtex</Lang>
<geoUsage>San Miguel E1l Grande</geoUsage>
<Form>

<FormRep xml:lang="mig" notation="trans-macaulay-mig">$ini</FormRep>

</Form>
<Bibl>

02022 - All rights reserved
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<

<Xref target="#Macaulay-ChalcatongoMixtec-1996"> (Macaulay, 1996)</Xref>

/Bibl>

</Cognate>

<Cogn
<
<

ate>
Lang>Ayuta Mixtex</Lang>
Form>
<FormRep xml:lang="miy" notation="trans-hill-1990-miy">shihi</FormRep>

</Form>
<Bibl>

<Xref target="#Hills-AyutlaMixtec-1990">(Hills, 1990)</Xref>

</Bibl>
</Cognate>
<Cognate>

</Co
<Bib]

</Bi
</Cognate

9 Addit

9.1 Ovel

LBX provid
various m
that can b
dictionarie

9.2 XML

LBX provig
language s
structures
describes 3
more comy]
structures

9.3 Rep

The <LBL
meta-lexic

"'view

Lang>San Martin Duraznos Mixtex</Lang>
Form>
<FormRep xml:lang="smd" notation="ipa">[ini</FormRep>
/Form>
Bibl>
<Xref target="#Padgett-2017"> (Padgett,
/Bibl>
nate>
>

2017)</Xref>

<Xref target="#Bowers-Romary-2018"> (Bowers & Romary, 2018)X/Xref>

1>
et>

ional mechanisms

es additional features which do not correspond to classes or mechanisms introduced in

e needed for a more precise representation of lexical content and meta-data in digit
S.

feature structure implementation

les a W3C feature structureimplementation to support a more accurate representatio
pecific linguistic features§. Although ISO 24613-1:2019, 5.3.9, references the use of feat

W3C XML schema-implementation for feature structure representation (see Annex B f]
lete description).tn-addition, LBX provides a basic XML schema that does not include feaf

resenting various labels with <LBL>

element shall be used to encode any kind of labels used in printed dictionaries to exp
pgraphic relations in a dictionary entry. Although LBX was designed to support large-s

the

dels standardized in other parts of the 1S©;24613 series. This clause introduces features

zed

h of
ure

there is no guidance‘\on the specific mechanisms for implementation. This docunpent
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9.4 Providing rendering information with the @rend attribute

The @rend attribute can be used on all the relevant elements to provide information about the
typographical features associated with the text they contain.
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LBX data category selection

Al . . . S
eljl:nents

See|Tables A.1 to A.4.

Table A.1 — Attributes allocated to the <LexicalResource> elément

Attribute Type Values
@l4dnguageResourcelD or xs:1D oper/'(as URI)
@xml:id

Table A.2 — Attributes allocated to thé.<Lexicon> element
Attribute Type Values
@lgxiconlD or xs:1D open (as URI)
@xml:id
@lgxiconType xs:string closed
@spurceLanguage xs:string open
@targetLanguage XS:String open

Table A.3 — Attributes allocated to the <Entry> element
Attribute Type Values
@eptrylD or xs:ID open (as URI)
@xml:id
@lgxiconlD or xs:1D open (as URI)
@xml:id

Tjable A.4.>~ Enumeration values allocated to the Lexicon attributes — @lexiconTyp

Values

e values

Ll 1Nt
UTITTg AT TCTIUTTAT y

multilingualDictionary

A.2 Attributes allocated to forms

A.2.1 General
See Tables A.5 to A.8.

© IS0 2022 - All rights reserved
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Table A.5 — Attributes allocated to the <Lemma> and <WordForm> elements

Attribute Type Open/Closed
@register xs:string open
@formType xs:string enumeration
@formStructure xs:string enumeration
@partType xs:string enumeration
@homonymID xs:1D open (as URI)
@senseRef xs:string open

Table A.6 — Attributes allocated to the <Stem> element
Attribute Type Values
@xml:lang xs:string BCP 47
@stemNanje xs:string open
@stemTypg xs:string enumeration

Table A.7 — Attributes allocated to the <WordPart>element
Attribute Type Values
partType xs:string enumeration
Table A.8 — Attributes allocated to the <RelForm> element

Attribute Type Values
@register xs:string open
@relType xs:string enumeration
@formStructure xs:string enumeration

A.2.2 Values for form related attributes

A.2.2.1 @register values

@register |s an open data category.

A.2.2.2 @formType values

See Table |A.9. The @formType describes the basic characteristics of a <Lemma> or <WordForm>
element. The values\for the <Lemma> and <WordForm> elements are often contrasted. For example,
if a <Lemnja> element has a @formType attribute set to "abbreviation", a corresponding <WordFofm>

element might have a @formType attribute set to "fullForm".

20

Table A.9 — @formType values

Enumeration values

abbreviation

acronym

contraction

fullForm

inflection

variant

© IS0 2022 - All rights reserved
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See Table A.10. @formStructure describes the component structure of a <Lemma>, <WordForm>, or

<RelForm> element.

Table A.10 — @formStructure values

Enumeration values

word

MWE

particle

idiom

A.212.4 @partType values

See|Table A.11. When describing a <Lemma> or <WordForm> element, thep@partType data category
represents a subword particle that acts as a lemma. In this usage, the @formType and @panftType data
catg¢gories are mutually exclusive. When describing a <WordPart> elemment, the @partTyge specifies
the[type of <WordPart> that is a component of a <Lemma> element.

Table A.11 — @partType yvalues

Enumeration values

prefix

circumfix

infix

A.3 Attributes allocated to the representation classes

A.3.1 Attributes

See|Table A.12. The following.data categories are associated with the OrthographicRepfesentation

conktructs, especially when @sed to support large scale multilingual databases. In the ca

e of small

data collections and simpléeridata structures, such as a single bilingual lexicon, these data|categories

can|/be managed as metadata in the <Globallnformation> or <LexiconInformation> elements

proyide a global scope,

Table A.12 — Attributes

in order to

Attribute Type Value
@xml:lang xs:string BCP 47
@s¢ript xs:string ISO 15924
@notation xs:string open
@geoUsage xs:string open
@variant xs:string open
@representationType xs:string enumeration

A.3.2 @representationType values

See Table A.13.

© IS0 2022 - All rights reserved
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Table A.13 — @representationType values

Enumeration values

canonicalForm

transliteration

transcription

romanization

syllabification

pronunciation

A.3.3 @lllotation

@notationlis an open set of orthographic names for specific orthographic conventions, such:as:

— voweledArabic
— Pinyin Romanization

— Russian BGN

Arabic script containing vowel points;
the PRC standard for Romanization;

a Russian Romanization maintained by the US‘Beard of Geographic

Names.

The @notation will often explicitly or implicitly describe a @representationType.

A.4 Attributes allocated to the <Sense> related elements

A.4.1 Atfributes allocated to the <Sense> element

See Table A.14. In LBX, the <Entry> element should-contain a @senseNR and/or @senselD attribjute.

The use of the @senselD is a best practice, in whieh-case the @senseNR is typically not needed.

Table A.14 — Attributes allocated to the <Sense> element

Attribute Type Values
@senseNR xs:string open
@senselD xs:string open

A.4.2 Atiributes allocated to the <Translation> element

See Table A.15. In LBX;.the translation text is typically in the canonical orthography for the languag

Table A.15 — Attributes allocated to the <Translation> element

D

Attribute Type Values
@xml:lang xs:string BCP 47
@script xs:string ISO 15924
@notation xs:string open

A.4.3 Attributes allocated to the <Example> element

See Table A.16. In LBX, the example text might be in a dialectical or non-standard orthography.

22
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Table A.16 — Attributes allocated to the <Example> element

Attribute Type Values
@xml:lang xs:string BCP 47
@script xs:string ISO 15924
@notation xs:string open
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B.1 Gen

Annex B
(informative)

LBX feature structure implementation

An examp
Reference

e of an updated LBX XML schema in accordance with this document is available/f
7].

B.2 Target namespaces

In addition
language s
The names
(for langud
Arabic lang

EXAMPLE

xmlns:arald

B.3 Cho

A choice g1
document
determine
URI consis
name of a t
Spanish, ay

EXAMPLE 1

<xs:group
<xs:choic{
<XS:4
<XS:4
<XS:4
<XS:4
<XS:4
</xs:choi
<xs:/grouj

to the default LBX namespace (see Clause 4), LBX provides targetnamniespaces to su
pace convention used in LBX consists of the relevant ISO 639-3«three-character code +
fuage metadata.

="http://www.arald.com/ArabicLanguageData"

ice groups and namespaces

arget element. The below exdmple shows a choice to be made among Arabic, Russian, Fre
d Zulu grammatical featutes.

name="GramFeats">
>

lement refzYarald:GramFeats"/>
lement regE=Yrusld:GramFeats"/>
lement £&f="frald:GramFeats"/>
lementxéf="espld:GramFeats" />
lemefie ref="zulld:GramFeats" />

ex
>

piort
pecific features, using unique namespace prefixes to define one orntoere target namespalces.

oup in XSD schemas allows a choice of €lements to be made in the structure of an instg
(i.e. lexicon). When used in conjudction with namespaces, the choice can be used
the language of interest for the feature structures. Elements in the choice group referen
[ing of a relevant language namespace using the convention described above followed by

"Om

1d/

ge data). The following example shows a namespace declaratién for vocabularies uniqug to

nce

to
e a
the
ch,

The choice group for grammatical features is then referenced as a child of the appropriate element
in the LBX schema. In the following example, the complex type includes a reference to the GramFeats
choice group that is applicable for all declared languages.

EXAMPLE 2

<xs:complexType name="WordFormType'">
<xs:sequence>
<xs:group ref="GramFeats" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="FormRep" minOccurs="0" maxOccurs="unbounded"/>

</xs:

sequence>

<xs:attribute ref="formType" use="optional"/>
<xs:attribute ref="formStructure"/>
</xs:complexType>

24
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<xs:element name="WordForm" type="WordFormType"/>
<xs:element name="Lemma" type="WordFormType"/>

A lexicon (XML document) can then reference any of the “GramFeats” elements declared in the choice
group by referencing the relevant namespace. The following example illustrates the use of this feature
structure mechanism for a Spanish language lexicon.

EXAMPLE 3
<Entry>

<Lemma>
<espld:GramFeats>

cSpPLld. FUS~ITOUIL [SIS] SENC MY 4VIS)
<espld:Gender>masculine</espld:Gender>
<espld:Number>plural</espld:Number>
</espld:GramFeats>

[one or more <FormRep> elements]

</Lemma>

<Sense/>

</Eptry>

For| comparison, an Arabic language feature structure attribute-value pair <arald:Number>dual
</arald:Number> is not relevant for Spanish, since Spanish does not have a “dual” grammati¢al number.

B.4 Implementing features and values

LBX manages grammatical features by means of XSD docuinents specific to each language. For example,
grammatical features for Arabic are managed in a documient with the namespace declared ap follows:

xmlns:arld:="http://www.arald.com/ArabicLanguageDocument”

A <¢omplexType> element references the gramifiatical features relevant for the language. Th.f following
example shows a partial set of grammatical features for Arabic (for simplicity, cardinality is mot shown).

EXAMPLE 1

<xsfcomplexType name="GrammaticglFeaturesType">
<xs:sequence>

<xs:element ref="Pexson"/>

<xs:element ref=4YGender"/>

<xs:element refi="\Number"/>
</xs:sequence>
</xp:complexType>

Theg <GramFeats>Element in the “arald” namespace is then assigned to the above type:
<xs:elementname="GramFeats" type="GrammaticalFeaturesType"/>

The allowable values for a specific grammatical feature are then defined using <xsd:simpl¢Type> and
the [element representing that feature is assigned to the appropriate <xsd:simpleType>, sugh as in the
follpwing example.

EXAMPLE 2

<xs:simpleType name="GrammaticalGenderType">
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="masculine"/>
<xs:enumeration value="feminine"/>
</xs:restriction>
</xs:simpleType>
<xs:element name="Gender" type="GrammaticalGenderType"/>
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B.5 Feature value management

Values for elements contained in the grammatical features type, such as “grammaticalNumberType”,
can be defined through XSD <simpleType> elements which are then declared for the appropriate

grammatic

EXAMPLE

al feature element, as in the following example.

<xs:element name="Number" type="GrammaticalNumberType">
<xs:simpleType name="GrammaticalNumberType">
<xs:restriction base="xs:string">

<xs:enumeration value="singular"/>

<XS:4
<XS:4
</xs:resf
</xs:simp]
</xs:elemq

LBX gramlﬁatical features provide a very powerful tool for ensuring data consisténcy and accut

for each la
providing
results and

numeration value="plural"/>
numeration value="dual"/>
riction>

eType>

nt>

guage. The use of these features also provides database design advantages, for exan
XKML support for the coding of relevant picklists that support the display of lexicon sed
the editing of new lexicon entries.
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