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1 Introduction (Normative)

DMLex is a data model for modelling dictionaries (here called lexicographic resources) in computer
applications such as dictionary writing systems.

DMLex is a data model, not an encoding format. DMLex is abstract, independent of any markup lan-
guage or formalism. At the same time, DMLex has been designed to be easily and straightforwardly
implementable in XML, JSON, NVH, as a relational database, and as a Semantic Web triplestore.

1.1 Modular structure of DMLeXx

The DMLex specification is divided into a REQUIRED core with several OPTIONAL modules.

+ DMLex Core allows you to model the basic entries-and-sense structure of a monolingual lexico-
graphic resource.

* DMLex Crosslingual Module extends DMLex Core to model bilingual and multilingual lexicographic
resources.

*  DMLex Controlled Values Module extends DMLex Core to represent inventories of look-up values
to be used as part-of-speech tags, usage label tags and others.

* DMLex Linking Module extends DMLex Core and allows you to model various kinds of relations
between entries, senses and other objects, including semantic relations such as synonymy and
antonymy and presentational relations such as subentries and subsenses, both within a single lexi-
cographic resource and across multiple lexicographic resources.

+ DMLex Annotation Module extends DMLex Core to allow the modelling of inline markup on various
objects such as example sentences, including the modelling of collocations and corpus patterns.

*  DMLex Etymology Module extends DMLex Core to allow the modelling of etymological information
in dictionaries.

1.2 Implementing DMLex

DMLex is an abstract data model which can be implemented in many different programming environ-
ments and serialization languages. In this document, we specify REQUIRED serializations for:

XML,

JSON,

RDF, and

relational databases.

An informative serialization specification is provided for:

NVH.

1.3 The metamodel behind DMLeXx

The DMLex data model is defined in this document through the following concepts.

1.3.1 Object types

DMLex defines the existence of certain object types such as ent ry and defi ni ti on. In every DM-
Lex-conformant data set, each “object” (for example each XML element or each database table) must
be an instance of one of these object types.
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The names of object types are unique within the scope of the entire data model, including all the modules.
An object type defined in one module is guaranteed not to name-conflict with another object type in
another module.

1.3.2 Properties

For every object type, DMLex defines which properties it can have, whether the properties are required
or optional, what their arities are (for example “zero or more”), and what kinds of values it can contains.

There are two kinds of properties: those that contain literal values and those that contain objects.

Some properties are defined to contain literal values such as strings and numbers. The following types
of literal values are used in DMLex:

* normalised string: a string that contains no new lines, does not start or end with a whitespace, con-
tains no block of ASCII whitespace more than a single space and is non-empty.

* number: including negative numbers and floating-point numbers
* non-negative integer number

* boolean: a true/false value

+ URI

« |ETF language code

* IRI: an Internationalized Resource Identifier

» closed list of possible values

Some properties are defined to contain objects (of types defined in DMLex), for example an object of
type ent r y can contain objects of type sense. In such cases, the name of the property is the same as
the name of the object type. For example, the ent ry object type has a property called sense which
(with an arity of “zero or more”) contains sense objects.

The names of properties are unique within the scope of the object type they belong to but not necessarily
outside it.

1.3.3 Tree structures

The mechanics of objects which (through their properties) contain other objects mimics the tree-like
structure commonly used in lexicography to represent dictionary entries, typically using XML.

” oo« "«

Because of this, this document sometimes refers to objects being the “children”, “parents”, “descen-
dants” or “ancestors” of other objects, or objects “belonging to” other objects. This is to be understood
as follows.

+  “Object A is the parent of object B” and “object B is a child of object A” both mean that object A has
a property whose value is object B.

*  “Object A is an ancestor of object B” and “object B is a descendant of object A” means that there is
a chain of parent-child links between object A and object B.

*  “Object B belongs to object A” is the same as “object B is a descendant of object A” and “object A
is an ancestor of object B”.

The tree structures created by DMLex are guaranteed to have similar properties as in XML and many
other tree-structured formalisms, including importantly the constraint that every object has no more than
one parent.
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Additionally, tree structures created by DMLex are guaranteed to be non-recursive: an object can never
be an ancestor of another object of the same type.

1.3.4 Relational structures

In addition to tree structures, which are used in DMLex to model the basic entries-and-senses skeleton of
a lexicographic resource, DMLex also allows (through the r el at i on object type defined in the Linking
Module) the modelling of non-tree relations between objects, that is, relations connecting objects which
belong to different parents.

Non-tree relations are used in DMLex to model cross-references between entries and senses, both
within a single lexicographic resource and across multiple lexicographic resources. Non-tree relations
are also used in DMLex to model certain things which have traditionally been modelled with tree struc-
tures in lexicography, such as the hierarchical arrangement of entries and subentries, or senses and
subsenses. In DMLex, these phenomena are modelled as non-tree relations in order to avoid recursion
in the tree structures and to minimize the number of object types in the data model.

1.3.5 Unique identifiers

Some object types defined in DMLex have a property or a combination of properties mandated to be
unique. Designating a property as unique means that its value must be unique within the scope of its
parent object type. Designating a combination of properties as unique means that the ordered compo-
sition of its values must be unique within the scope of their parent object type. In the case that all unique
properties are missing, | i sti ngOr der MUST be used to verify uniqueness. Such unique properties
in DMLex serve two purposes:

+ To enable objects to participate in relational structures. Relational structures (as opposed to tree
structures) are modelled in DMLex as tuples (triples, ...) of unique identifiers.

+ To enable addressing and accessing individual objects, for example individual senses or individual
example sentences, outside the context of the entries they are in. See Fragment identification for
details.

Serializations of DMLex may choose to assign arbitrary unique identifiers (e.g. a random integer or a
hash of the property value) to each property or combination of properties.

1.4 Definitions

Agent
any application or tool that , reads, edits, writes, processes, stores, renders or otherwise handles
DMLex Instances.

Agent is the most general application conformance target that subsumes all other specialized user
agents disregarding whether they are defined in this specification or not.

Enrich, Enriching
the process of adding metadata and resources to DMLex Instances

Processing Requirements
» Enriching MAY happen at the time of Creation.

Enricher, Enricher Agent
any Agent that performs the Enriching process

Create, Creation
the process of encoding lexicographic data as DMLex Instances

Creator, Creator Agent
any Agent that performs the Creation process
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Modify, Modification
the process of changing core and module based structural and inline objects that were previously

created by other Writers
Processing Requirements

« DMLex Instances MAY be Modified and Enriched at the same time.

Note

Creator or Enricher knowledge of the DMLex Instance is not assumed while Modifying.
However, modifications can only happen in the same serialization.

Modifier, Modifier Agent
an Agent that performs the Modification process

Writer, Writer Agent
an Agent that Creates, generates, or otherwise writes DMLex Instances for whatever purpose, in-

cluding but not limited to Creator, Modifier, and Enricher Agents.

Note

Since DMLex serializations are intended as editing and exchange formats rather than pro-
cessing formats, many applications will need to generate DMLex Instances from their inter-
nal processing formats, even in cases when they are processing DMLex Instances provided
by other Writers.

UNIQUE
The term UNIQUE shall be interpreted as given in the section on Unique identifiers.
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2 Conformance

1. DMLex Instances Conformance

a.

Conformant DMLex Instances MUST be well formed and valid instances according to one of
the normative DMLex Serialization Specifications.

DMLex Instances MAY contain custom extensions, provided that those extensions do not pro-
vide features or parts of features that are provided by the DMLex Core or any of the DMLex
Modules. Extensions MUST be serialized in a way conformant and compatible with the per-
taining DMLex Serialization Specifications.

2. Application Conformance

DMLex Writers MUST create conformant DMLex Instances to be considered DMLex compliant.

Agents processing conformant DMLex Instances that contain custom extensions are not RE-
QUIRED to understand and process non-DMLex objects or attributes. However, conformant
applications SHOULD preserve existing custom extensions when processing conformant DM-
Lex Instances, provided that the objects that contain custom extensions are not removed ac-
cording to DMLex Processing Requirements or the extension's own processing requirements.

All Agents MUST comply with Processing Requirements for otherwise unspecified Agents or
without a specifically set target Agent.

Specialized Agents defined in this specification - this is Creator, Writer, Modifier, and Enricher
Agents - MUST comply with the Processing Requirements targeting their specifically defined
type of Agent on top of Processing Requirements targeting all Agents as per point c. above.

DMLex is an object model explicitly designed for exchanging data in the same serialization
among various Agents. Thus, a conformant DMLex application MUST be able to accept DMLex
Instances Created, Modified, or Enriched by a different application, provided that:

i.  The processed files are conformant DMLex Instances according to the same DMLex Se-
rialization Specification,

ii. in a state compliant with all relevant Processing Requirements.

3. Backwards Compatibility

dmlex-v1.0-csd04

a. N/A (no previous versions)

Note

DMLex Instances cannot be conformant to this specification w/o being conformant to a specific
serialization.

Warning

Exchange of DMLex Instances data between and among DMLex serializations is out of scope
of the DMLex Version 1.0 specification. Although, the serializations are semantically compati-
ble, they don't have to possess compatible addressing and fragment identification mechanims,
mainly due to the fact that each serialization is expected to use its own native id data types,
uniqueness scopes, and addressing methods.
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3 DMLex Core

The DMLex Core provides data types for modelling monolingual dictionaries (called lexicographic re-
sources in DMLex) where headwords, definitions and examples are all in one and the same language.
DMLex Core gives you the tools you need to model simple dictionary entries which consist of the fol-
lowing data types:

* | exi cographi cResource

« entry

* part O Speech

* inflectedrForm

* sense

* definition

* | abel

e pronunciation

 transcription

+ exanpl e

3.1 Optional roots

When exchanging data encoded in a DMLex serialization which has the concept of a "root" or top-level
object, such as XML, JSON or NVH, the object types | exi cogr aphi cResour ce and ent ry can serve
as such roots.

3.2 Fragment identification

Incomplete parts of DMLex objects represent valid fragments as long as it is possible to identify their
complete source DMLex object. For a particular serialization, this can be achieved by:

» Making sure the fragment contains all unique properties of the DMLex parent-child hierarchy that
are necessary to determine its source object.

* Using a serialization-specific addressing mechanism (e.g. XPath for XML, JMESPath for JSON or
an NVH query) to provide the location of the fragment in the source DMLex object.

3.2.1 DMLex fragment identification strings

DMLex provides a recommended method for addressing DMLex objects present on-line, useful for link-
ing (cf. Section 4.3, “DMLex Linking Module”) and general interoperability. Implementing this method
is not REQUIRED for conformance.

Every fragment SHOULD be assigned a unique fragment identification string, composed of | exi co-
gr aphi cResour ce. uri , with protocol identification prefix (suchas htt p: // orhttps://)removed,
and a sequence of identifiers that uniquely determines the path in the DMLex tree structure. The DMLex
fragment identification string of the root object | exi cogr aphi cResour ce is the value of its attribute
| exi cographi cResour ce. uri, with protocol identification prefix (suchas http:// orhttps://)
removed. The fragment identification strings of its direct children are constructed as follows:
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| exi cogr aphi cResource. uri/obj ect TypeNane/ obj ect|1 D
(We define below how object IDs are created.)

The DMLex fragment identification strings of descendant objects are constructed by appending the
children's type names and IDs to the fragment identification strings of their direct parents, using “/” as
the delimiter. In other words, the full template for a fragment identification string looks as follows:

| exi cogr aphi cResource. uri/ obj ect TypeNane/ obj ect 1 D/ chi |l d1TypeNane/ chi | d11 D/
chi | d2TypeNane/ chi |l d2I1 DY ...

For example, a particular sense (which is a property of entry) is assigned the following fragment
identification string:

| exi cographi cResource. uri/entry/entryl D/ sensel/ sensel D

A fragment identification string of an exanpl e (which is a property of sense, which is a property of
ent ry) has the following structure:

| exi cographi cResource. uri/entry/entryl D/ sense/ sensel DY exanpl e/ exanpl el D

3.2.1.1 Object IDs

For the purpose of creating DMLex fragment identification strings, each object is assigned a unique
ID relative to its parent, based on values of its properties declared as UNIQUE. Multiple situations can
occur:

1.  The object type has a single UNIQUE property with an arity of “exactly one”, and the value of the
property is a string or a number. In this case, the object ID is the string or the number, with the
following modifications performed in that particular order:

» every “\" (ASCII character 5C) is replaced by “\\”

» every “~” (ASCII character 7E) is replaced by “\~”

» every “ ” (ASCII character 5F) is replaced by “\ ”

» every “0” (zero, ASCII character 30) is replaced by “\0”

» all IRI-unsafe characters (outside the i unr eser ved class according to [RFC 3987]) are per-
cent-encoded according to [RFC 3986]

2. The object type has a single UNIQUE property with an arity of “exactly one”, and the value of the
property is a child DMLex object. In this case, the object ID is the same as the object ID of the
child object. (Note: this case actually does not occur in the specification as such; we list it here to
streamline the description of the following cases.)

3. The object type has a single UNIQUE property with an arbitrary arity. In this case, all the partial
single values or child object IDs are constructed according to the steps 1. and 2., and the resulting
object ID is their concatenation using “_" (ASCII character 5F) as a separator. The order of the
partial values is driven by the | i sti ngOr der of the respective objects. If this procedure returns
an empty string (which can happen in case of UNIQUE attributes that allow the arity of zero), the
string “0” (zero, ASCII character 30) is used instead of the empty string.

4. The object type has multiple UNIQUE properties. In this case, all the partial values or child object IDs
are constructed according to the steps 1., 2. and 3., and the resulting object ID is their concatenation
using “~” (ASCII character 5F) as a separator. The order of the partial values is driven by the order
of the properties as given in this specification. (Note: all atributes marked as UNIQUE need to be
represented in the ID, as empty values are replaced by “0” according to step 3. No empty IDs are

allowed.)
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5. In specific situations it may happen there are multiple different objects with all the UNIQUE proper-
ties empty, i.e. multiple objects with duplicate IDs (the same sequence of zeros) emerge as the re-
sult of the step 4. One example of such a situation is multiple senses without i ndi cat or s or def -
i ni tions, butwith different translations. In that case, and only in that case, the value of | i sti n-
gOr der is concatenated to the sequence of zeros, to distinguish between the duplicate IDs. If there
is only one such object, | i sti ngOr der is not concatenated to the sequence of zeros.

DMLex does not define the structure of DMLex fragment identification strings for object types without
UNIQUE properties.

3.2.1.2 DMLex fragment identification string examples
Particular examples of DMLex fragment identification strings can then look as follows:
« www. exanpl e. com | exi con/ entry/ cat ~noun~1

* www. exanpl e. cont | exi con/ entry/ cat ~noun~1/ sense/ O~smal | %20f ur r y%20ani nal
(Here we assume that the sense's i ndi cat or is empty and it has one defi ni ti on which says
“small furry animal”).

* www. exanpl e. com | exi con/ entry/ cat ~noun~1/
sense/ O~smal | %20f ur r y9%20ani mal / exanpl e/ | %20have%20t wo%20dogs¥20and%20a
%20cat .

« www. exanpl e. com | exi con/ entry/ cat ~noun~1/ sense/ 0~0 (Here we assume that both the
sense's def i ni tion anditsi ndi cat or are empty, and there is only one such sense.)

* www. exanpl e. cont | exi con/ entry/ cat ~noun~1/ sense/ 0~02 (Here we assume that both
the sense's defi niti on andits i ndi cat or are empty, there are multiple such senses, and this
is the sense number 2, of all this entry's senses.)

3.3 | exi cographi cResour ce

Represents a dictionary. A lexicographic resource is a dataset which can be used, viewed and read by
humans as a dictionary and — simultaneously — ingested, processed and understood by software agents
as a machine-readable dataset.

Note

The correct name of this data type in DMLex is lexicographic, not lexical, resource.
Properties

« title OPTIONAL (zero or one). Normalised string. A human-readable title of the lexicographic
resource.

* uri OPTIONAL (zero or one). The URI of the lexicographic resource, identifying it on the Web.

+ | angCode REQUIRED (exactly one). The IETF language code of the language that this lexicograph-
ic resource describes.

* entry OPTIONAL (zero or more)
Comments

» | angCode identifies the language of headwords, definitions and examples in this dictionary. DMLex
is based on the assumption that all headwords in a lexicographic resource are in the same language,
and that definitions and examples, if any are included in the lexicographic resource, are in that
language too. The | angCode property of | exi cogr aphi cResour ce informs potential users of the
lexicographic resource which language that is.
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» Ideally, a lexicographic resource should include at least one entry. However, DMLex specifies that
entry is optional in | exi cogr aphi cResour ce to allow for the existence of lexicographic re-
sources which are not yet complete.

+ The | exi cographi cResour ce data type does not prescribe properties for detailed metadata
about the lexicographic resource, implementers are advised to refer to the properties in the Dublin
Core el enent s namespace as for basic metadata.

» DMLex allows lexicographic resources to contain zero entries. This is to enable the existence of lexi-
cographic resources which are work in progress, and lexicographic resources whose only purpose is
to contain relations (defined in the DMLex Linking Module) that link entries from other lexicographic
resources.

Example 1. XML

<l exi cogr aphi cResource uri="...
<title> ..</title>

<entry.../>

</| exi cogr aphi cResour ce>

Example 2. JSON

}

"title": "...",

"l angCode": "...
"entries": [...]

Example 3. RDF

©refix dm ex:

<ht t ps

<#i d> a dnl ex: Lexi cogr aphi cResource ;

drex:title "..."

dmex:uri "..." ;
dm ex: | angCode ". ..

dml ex

entry <entryl> |

Example 4. Relational database

lexicographicResources

| angCode="...">

PK

id

entries

title
uri

langCode

PK

id

L

FK

lexicographicResourcelD

dmlex-v1.0-csd04
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Example 5. NVH

| exi cogr aphi cResource: http://exanpl e.com di ctionary

title: An exanple dictionary
| angCode: en

entry:

entry:

34 entry

Represents a dictionary entry. An entry contains information about one headword.

Property of

.

| exi cogr aphi cResour ce

Properties

headwor d REQUIRED (exactly one) and UNIQUE (in combination with other unique properties if
present). Normalised string. The entry's headword.

part O Speech OPTIONAL (zero or more) and UNIQUE (in combination with other unique proper-
ties if present).

hormogr aphNunber OPTIONAL (zero or one) and UNIQUE (in combination with other unique prop-
erties if present). Number. The entry's homograph number, as a guide to distinguish entries with the
same headword.

| abel OPTIONAL (zero or more).

pronunci ati on OPTIONAL (zero or more).

i nfl ect edFor mOPTIONAL (zero or more).

sense OPTIONAL (zero or more).

Note

DMLex Core does not have a concept of "subentry". To model subentries (i.e. entries inside
entries) in a lexicographic resource, object types from the Linking Module should be used.

Note

The headword can be a single word, a multi-word expression, or any expression in the source
language which is being described by the entry.

Note

DMLex allows only one headword per entry. Things such as variant headwords do not exist in
DMLex. However, the DMLex Linking Module does make it possible to represent the existence
of variants by treating them as separate headwords of separate entries, and linking the entries
using a type of link which will cause the entries to be placed together when shown to human
users. See Section A.1.16, “Modelling variants” for an example using the English words "colour"
and "color".
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Note

DMLex allows entries to contain zero senses. An entry with zero senses is an entry which de-
clares the existence of its headword and, optionally, gives some information about the head-
word's morphosyntactical properties (part of speech, inflected forms etc.) but does not say any-
thing about its semantics, about its meaning. Such entries can exist as entries which are work
in progress, or as entries whose only purpose is to serve as members in entry-to-entry relations
(defined in the DMLex Linking Module) such as spelling variants (example: Section A.1.16,
“Modelling variants”).

Note

Entries in DMLex do not have an explicit listing order. An application can imply a listing order
from a combination of the headword and the homograph number, such that the headword is
the primary sorting key and the homograph number (for entries that have one) is the secondary
sorting key.

Note

Ideally, each entry should have exactly one part-of-speech label. However, DMLex allows more
than one part O Speech in ent ry in order to allow for exceptional cases when the lexicog-
rapher has decided to treat multiple part-of-speech readings of a headword in a single entry.
Example: English words which denote nationalities ("Czech", "German") and which can function
both as nouns and as adjectives.

Example 6. XML

<entry honographNunber="...">

<headwor d>. . . </ headwor d>
<part Of Speech.../>

<l abel.../>

<pronunci ation.../>
<inflectedForm../>
<sense.../>

</entry>

Example 7. JSON

dmlex-v1.0-csd04

“headwor d": .

"“honmogr aphNunber": "...",
"partsCf Speech": [...],
“labels": [...],
“pronunciations": [...],
"inflectedFornms": [...],
"senses": [...]

6 September 2024
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Example 8. RDF

<id> a dmex: Entry ;
dm ex: headword "..." ;
dm ex: honogr aphNunber ... ;
dm ex: part O Speech ... ;
dm ex: | abel ... ;
dml ex: pronunci ation ... ;
dm ex:inflectedForm... ;
dml ex: sense

Example 9. Relational database

entries partsOfSpeech
PK|id L PK| id
FK| lexicographicResourcelD —O<{FK| entrylD labels
headword PK| id
homographNumber N O FK| entrylD
pronunciations

PK]| id
MO FK | entrylD

inflectedForms

PK | id
™ O FK | entrylD

senses

PK]| id
—O< FK | entrylD

Example 10. NVH

entry: headword
honogr aph:
pos:
| abel :
pronunci at i on:
form
sense:

3.5 part O Speech

Represents a part-of-speech label.
Property of

s entry
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Properties

+ tag REQUIRED (exactly one) and UNIQUE. Normalised string. An abbreviation, a code or some
other string of text which identifies the part-of-speech label, for example n for noun, v for verb, adj
for adjective. The part Of SpeechTag object type can be used to explain the meaning of the part-
of-speech tags, to constrain which part-of-speech tags are allowed to occur in the lexicographic

resource, and to map them onto external inventories and ontologies.

* listingOrder REQUIRED (exactly one). Number. The position of this part-of-speech label among
other part-of-speech labels of the same entry. This can be implicit from the serialization.

Comments

+ The way to model other grammatical properties of the headword besides part of speech, such as
gender (of nouns) or aspect (of verbs) in DMLex is to combine them with the part of speech into a
single part-of-speech tag, for example noun- nasc and noun- f em or v- perf and v-i nperf.

Example 11. XML

<part Of Speech tag="..."/>

Example 12. JSON

Implemented as a string

Example 13. RDF

<entry> dmnl ex: part Of Speech [
a dm ex: Part Of Speech ;

dmex:tag "..." ;
dm ex: listingOrder 1 ]

Example 14. Relational database

partsOfSpeech

PK|id
FK | entrylD

tag

listingOrder

Example 15. NVH

pos: tag

dmlex-v1.0-csd04
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3.6 i nfl ect edForm

Represents one (of possibly many) inflected forms of the headword. Example: Section A.1.2, “How to
use i nfl ect edFor ni.

Property of
* entry
Properties

+ text REQUIRED (exactly one)and UNIQUE (in combination with other unique properties if present).
Normalised string. The text of the inflected form.

+ tag OPTIONAL (zero or one) and UNIQUE (in combination with other unique properties if present).
Normalised string. An abbreviation, a code or some other string of text which identifies the inflect-
ed form, for example pl for plural, gs for genitive singular, comfor comparative. The i nf | ect ed-
For nirag object type can be used to explain the meaning of the inflection tags, to constrain which
inflection tags are allowed to occur in the lexicographic resource, and to map them onto external
inventories and ontologies.

* | abel OPTIONAL (zero or more).
« pronunci ati on OPTIONAL (zero or more).

* listingOrder REQUIRED (exactly one). Number. The position of this inflected form among other
inflected forms of the same entry. This can be implicit from the serialization.

Example 16. XML

<inflectedFormtag="...">
<text>...</text>
<l abel.../>

<pronunci ation.../>
</infl ect edTag>

Example 17. JSON

{
"tag": "...",
"text": "...",
"labels": [...],
"pronunciations": [...]
}
dmlex-v1.0-csd04 6 September 2024
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Example 18. RDF

<entry> dml ex:infl ectedForm [
dm ex:text "..." ;
dmex:tag "..." ;
dm ex:listingOrder 1 ;
dm ex: | abel ... ;
dm ex: pronunciation ... ]

Example 19. Relational database

inflectedForms labels
PK|id PK|id
FK| entrylD ﬁ“Oé FK| inflectedFormID
tag
text
listingOrder pronunciations
PK | id

—O<FK | inflectedFormID

Example 20. NVH

form text
tag:
| abel :
pronunci at i on:
Comments
+ Thei nfl ect edFor mobject type is intended to model the inflectional morphology of a headword.
To model derivational morphology, for example feminine forms of masculine nouns, the recommend-

ed way to do that in DMLex is to create separate entries for the two words, and link them using the
Linking Module.

3.7 sense

Represents one of possibly many meanings (or meaning potentials) of the headword.
Property of

e entry

Properties

* |istingOrder REQUIRED (exactly one). Number. The position of this sense among other senses
of the same entry. This can be implicit from the serialization.
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* indicator OPTIONAL (zero or one) and UNIQUE. Normalised string. A short statement, in the
same language as the headword, that gives an indication of the meaning of a sense and permits its
differentiation from other senses in the entry. Indicators are sometimes used in dictionaries instead
of or in addition to definitions.

+ | abel OPTIONAL (zero or more).

+ definitionOPTIONAL (zero or more) and UNIQUE.
» exanpl e OPTIONAL (zero or more).

Comments

» The properties of entry are, apart from sense, formal properties of the headword such as orthogra-
phy, morphology, syntax and pronunciation. A sense is a container for statements about the head-
word's semantics. DMLex deliberately makes it impossible to include morphological information at
sense level. It is impossible in DMLex to model an entry where each sense has slightly different
morphological properties (e.g. a noun has a weak plural in one sense and a strong plural in anoth-
er). Such phenomena need to be treated as two entries (homographs) and can be linked using the
Linking Module to make sure they are always shown together to human users.

Example 21. XML

<sense>
<i ndi cator>...</indicator>
<l abel .../>

<definition.../>
<example.../>
</ sense>

Example 22. JSON

{
“indicator": "...",
“labels": [...],
"definitions": [...],
"exanples": [...]

}

Example 23. RDF

<id> a dnl ex: Sense ;
dm ex:listingOrder 1 ;
dm ex:indicator "..." ;
dm ex: | abel ... ;
dm ex:definition ... ;

dm ex: exanple ...
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Example 24. Relational database

senses labels
PK|id L PK|id
FK | entrylD —O<FK | senselD definitions
indicator PK| id
listingOrder A FK | senselD
examples
PK|id
—O4FK| senselD

Example 25. NVH

sense: i ndicator
definition:
| abel :
exanpl e:

3.8 definition

Represents one of possibly several definitions of a sense.
Property of
+ sense

Properties

+ text REQUIRED (exactly one) and UNIQUE. Normalised string. A statement, in the same language
as the headword, that describes and/or explains the meaning of a sense. In DMLex, the term defin-

ition encompasses not only formal definitions, but also less formal explanations.

« definitionType OPTIONAL (zero or one). Normalised string. If a sense contains multiple defin-
itions, indicates the difference between them, for example that they are intended for different audi-
ences. The def i ni ti onTypeTag object type can be used to constrain and/or explain the definition

types that occur in the lexicographic resource.

* |istingOrder REQUIRED (exactly one). Number. The position of this definition among other de-

finitions of the same sense. This can be implicit from the serialization.

Example 26. XML

<definition definitionType="...">
<text>...</text>
</definition>
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Example 27. JSON

"text": S
"definitionType":

Example 28. RDF

<sense> dm ex: definition [
a dm ex: Definition ;
dm ex:text "..." ;
dm ex: definiti onType "..." ;
dm ex:listingOder 1 ]

Example 29. Relational database

definitions

PK| id

FK| senselD
text

definitionType

listingOrder

Example 30. NVH

definition: text
definitionType:

3.9 | abel

Represents a restriction on its parent such as temporal (old-fashioned, neologism), regional (dialect),
register (formal, colloquial), domain (medicine, politics) or grammar (singular-only).

Property of
« entry
+ sense

* inflectedForm
e pronunciation

+ exanpl e
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Properties

t ag REQUIRED (exactly one) and UNIQUE. Normalised string. An abbreviation, a code or some
other string of text which identifies the label, for example neo for neologism, col | oq for colloquial,
pol it for politics. The | abel Tag object type can be used to explain the meaning of the labels,
to constrain which labels are allowed to occur in the lexicographic resource, and to map them onto
external inventories and ontologies.

I'istingOrder REQUIRED (exactly one). Number. The position of this label among other labels
of the same entry. This can be implicit from the serialization.

Comments

A label applies to the object that it is a child of. When the label is a child of ent ry, then it applies
to the headword in all its senses. When the label is a child of sense, then it applies to the headword
in that sense only (not including any subsenses linked to it using the Linking Module). When the
label is a child of inflectedForm, then it applies only to that inflected form of the headword (in all
senses). When the label is a child of pronunciation, then it applies only to that pronunciation of the
headword (in all senses).

Example 31. XML

<l abel tag="..."/>

Example 32. JSON

Implemented as a string

Example 33. RDF

<entry> dnm ex: | abel [
a dnl ex: Label ;
dmex:tag "..." ;
dm ex: listingOder 1 ]

Example 34. Relational database

labels

PK| id
FK| entrylD

FK| senselD

FK | inflectedFormID
FK | pronunciationID
FK | examplelD

tag

listingOrder
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Example 35. NVH

| abel : tag

3.10 pronunci ati on

Represents the pronunciation of its parent. Examples: Section A.1.3, “Pronunciation given as transcrip-
tion”, Section A.1.4, “Pronunciation given as a sound file”, Section A.1.5, “Pronunciation given both
ways”.

Property of

* entry

« inflectedForm
Properties

* Atleast one of:

* soundFi | e OPTIONAL (zero or one) and UNIQUE. An Internationalized Resource Identifier
(IRI) pointing to a file which contains a sound recording of the pronunciation

» transcripti on OPTIONAL (zero or more) and UNIQUE.

* listingOrder REQUIRED (exactly one). Number. The position of this pronunciation object among
other pronunciation objects of the same entry. This can be implicit from the serialization.

+ | abel OPTIONAL (zero or more).

Note

The value of the soundFi | e property is an IRI. This means, among other things, that it can be
an internet URL or a relative file path, and can contain non-ASCII characters.

Example 36. XML

<pronunci ati on soundFile="...">
<transcription.../>
<l abel .../>

</ pronunci at i on>

Example 37. JSON

{
"soundFile": "...",
"transcriptions": [...],
"labels": [...]
}
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Example 38. RDF

<ent ry> dml ex: pronunci ati on [
a dm ex: Pronunci ati on ;
dm ex: soundFile <...> ;
dm ex:transcription ... ;
dm ex:listingOrder 1 ;
dm ex: | abel ... ]

Example 39. Relational database

pronunciations transcriptions
PK| id L PK|id
FK| entrylD LOéFK pronunciationlD
FK | inflectedFormID
soundFile
listingOrder

labels

PK|id
~O<FK | pronunciationID

Example 40. NVH

pronunci ati on: soundFil e
transcri ption:
| abel :

3.11 transcription

Represents the transcription of a pronunciation in some notation such as IPA.

Property of

e pronunciation

Properties

+ text REQUIRED (exactly one) and UNIQUE. Normalised string. The actual transcription.

+ schene OPTIONAL (zero or one). IETF language tag. Identifies the transcription scheme used here.
Example: en- f oni pa for English IPA. This can be implicit if the lexicographic resource uses only
one transcription scheme throughout. The t r anscri pti onScheneTag object type can be used to

define which transcription schemes are allowed in the lexicographic resource.

* listingOrder REQUIRED (exactly one). Number. The position of this transcription object among
transcriptions of the same pronunciation. This can be implicit from the serialization.
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Example 41. XML

<transcription scheme="...">
<text>...</text>
</transcription>

Example 42. JSON

"text": ot
"SChen’EHZ n n

Example 43. RDF

<pronunci ati on> dm ex: transcription [
a dm ex: Transcri ption ;
dm ex: schene ;
dm ex:listingOrder 1 ]

Example 44. Relational database

transcriptions

PK|id

FK | pronunciationID
text

scheme

listingOrder

Example 45. NVH

transcription: text
schene:

3.12 exanpl e
Represents a sentence or other text fragment which illustrates the headword being used.
Property of

¢ sense
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Properties

t ext REQUIRED (exactly one) and UNIQUE. Normalised string. The example itself.

sourcel dentity OPTIONAL (zero or one). Normalised string. An abbreviation, a code or some
other string of text which identifies the source. The sour cel dent i t yTag object type can be used
to explain the meaning of the source identifiers, to constrain which source identifiers are allowed to
occur in the lexicographic resource, and to map them onto external inventories and ontologies.

sour ceEl abor ati on OPTIONAL (zero or one). Normalised string. A free-form statement about the
source of the example. If sour cel dent i ty is present, then sour ceEl abor at i on can be used for
information about where in the source the example can be found: page number, chapter and so on.
If sourcel denti ty is absent then sour ceEl abor ati on can be used to fully name the source.

| abel OPTIONAL (zero or more).

soundFi | e OPTIONAL (zero or one). An Internationalized Resource Identifier (IRI) pointing to a
file which contains a sound recording of the example.

IistingOrder REQUIRED (exactly one). Number. The position of this example object among
examples of the same sense. This can be implicit from the serialization.

Example 46. XML

<exanpl e sourceldentity="...

sour ceEl aboration="..." soundFile="...">
<text>...</text>

<l abel .../>

</ exampl e>

Example 47. JSON

"text": "...",
"sourceldentity": "...",
"sour ceEl aboration": "...",
"labels": [...],
"soundFile": "..."

Example 48. RDF

<sense> dnl ex: exanpl e |

a dml ex: Exanpl e ;

dmex:text "..." ;

dm ex: sourceldentity "..." ;
dnml ex: sour ceEl aboration "..." ;
dm ex:label ... ;

dm ex:soundFile <...> ;

dm ex: listingOrder 1 ]
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Example 49. Relational database

sourceldentity
sourceElaboration
soundFile

listingOrder

examples labels
PK | id PK]|id
FK| senselD “j—O<FK examplelD
text

Example 50. NVH

exanpl e: text

sourceldentity:
sour ceEl abor ati on:

soundFi | e:
| abel :
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4 DMLex OPTIONAL Modules (Normative)
4.1 DMLex Crosslingual Module

DMLex's Multilingual Module extends the Core and turns a monolingual lexicographic resource into a
bilingual or multilingual one. A bilingual or multilingual lexicographic resource is a lexicographic resource
with multiple (two or more) languages: the headwords and the examples are in one language (called
"the language of the lexicographic resource" in DMLex) and their translations are in one or more other
languages (called the translation languages in DMLex).

4.1.1 Extensions to | exi cogr aphi cResour ce
Extends the | exi cogr aphi cResour ce object type from the Core.
Additional properties

+ transl ati onLanguage REQUIRED (one or more)

Example 51. XML

<l exi cogr aphi cResource ...>

<transl ati onLanguage. ../ >
</'| exi cogr aphi cResour ce>

Example 52. JSON

“transl ati onLanguages": [...]

Example 53. RDF

<#l exi cogr aphi cResour ce> dnl ex: transl ati onLanguage . ..

Example 54. NVH

| exi cogr aphi cResour ce:
transl ati onLanguage:

41.2 transl ati onLanguage

Represents one of the languages in which translations are given in this lexicographic resource. Exam-
ples: Section A.1.8, “Defining a bilingual lexicographic resource”, Section A.1.9, “Defining a multilingual
lexicographic resource”.
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Property of
* | exi cographi cResour ce

Properties

« | angCode REQUIRED (exactly one) and UNIQUE. The IETF language code of the language.

* listingOrder REQUIRED (exactly one). Number. Sets the order in which translations (of head-
words and examples) should be shown. It outranks the listing order given in headwor dTr ansl a-

tion, headwor dExpl anat i on and exanpl eTr ansl ati on objects.

Example 55. XML

<transl ati onLanguage | angCode=""/>

Example 56. JSON

Implemented as a string

Example 57. RDF

<#l exi cogr aphi cResour ce> dml ex: transl ati onLanguage [
dm ex: | angCode ... ;
dm ex: listingOrder O ]

Example 58. Relational database

translationLanguages

PK | langCode

FK| lexicographicResourcelD

listingOrder

Example 59. NVH

transl ati onLanguage: | angCode

4.1.3 Extensions to sense

Extends the sense object type from the Core.
Additional properties

* headwor dExpl anati on OPTIONAL (zero or more)
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* headwor dTr ansl ati on OPTIONAL (zero or more)

Example 60. XML

<sense ...>

<headwor dExpl anation.../>
<headwor dTr ansl ation.../>

</ sense>

Example 61. JSON

"headwor dExpl anations": [...],
"headwor dTr ansl ations": [...],

Example 62. RDF

<#sense>
dm ex: headwor dExpl anation ... ;
dml ex: headwor dTransl ation ...

Example 63. XML

sense:
expl anat i on:
transl ati on:

4.1.4 headwor dTr ansl ati on

Represents one of possibly multiple translations of a headword. Examples: Section A.1.10, “How to
use headwor dTr ansl at i on in a bilingual lexicographic resource”, Section A.1.11, “How to use head-
wor dTr ansl at i on in a multilingual lexicographic resource”.

Property of
* sense
Properties

+ text REQUIRED (exactly one)and UNIQUE (in combination with | angCode if present). Normalised
string.
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* | angCode OPTIONAL (zero or one) if only one translation language exists in the lexicographic
resource, REQUIRED (exactly one) and UNIQUE (in combination with t ext ) otherwise. IETF lan-
guage tag. Indicates the language of this translation. The t r ansl at i onLanguage datatype can
be used to explain the meaning of the language codes that appear here and/or to constrain which
language codes are allowed.

+ |listingO der REQUIRED (exactly one). Number. The position of this translation among other
translations of the same sense in the same language. This can be implicit from the serialization.

+ part O Speech OPTIONAL (zero or more).
+ | abel OPTIONAL (zero or more).

e pronunci ati on OPTIONAL (zero or more).
+ inflectedrFor mOPTIONAL (zero or more).

Example 64. XML

<headwor dTr ansl ati on | angCode="...">
<text>...</text>
<part Of Speech. ../ >
<l abel .../>
<pronunci ation.../>
<inflectedForm../>

</ headwor dTr ansl at i on>

Example 65. JSON

"l angCode": "...",
"text": "...",

"partsCf Speech": [...],
“labels": [...],
“pronunciations": [...],
"inflectedrFornms": [...]

Example 66. RDF

<#sense> dnl ex: headwor dTr ansl ati on [
dm ex: | angCode "..." ;
dm ex:text "..." ;
dm ex: part Of Speech ... ;
dm ex: | abel ... ;
dm ex: pronunci ation ... ;
dm ex:inflectedForm ... ]
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Example 67. Relational database

headwordTranslations partsOfSpeech
PK|id L PK| id
FK| senselD M—O< FK | headwordTranslationID

labels

FK| langCode pk | id

text L )

O< FK | headwordTranslation|D
listingOrder "
pronunciations

PK|id
—O<]{FK | headwordTranslationID

inflectedForms
PK | id
~ O<| FK | headwordTranslationID

Example 68. NVH

| angCode_transl ation: text
pos:
| abel :
pronunci at i on:
form

4.1.5 headwor dExpl anati on

Represents a statement in the translation language which explains (but does not translate) the meaning
of the headword. Example: Section A.1.12, “How to use headwor dExpl anat i on”.

Property of
* sense
Properties

+ text REQUIRED (exactly one) and UNIQUE (in combination with | angCode if present). Normalised
string.

* | angCode OPTIONAL (zero or one) if only one translation language exists in the lexicographic
resource, REQUIRED (exactly one) and UNIQUE otherwise (in combination with t ext ). IETF lan-
guage tag. Indicates the language in which this explanation is written. The t r ansl at i onLanguage
datatype can be used to explain the meaning of the langu