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tool
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*have to use one archival lexicon representation format based on
XML
 have to build one archival exploitation framework
* however, receive lexica
 character encodings
* in all sorts of formats (var. XML, SBX, CHAT, even Word)
* in various structures
 with different terminologies (lexical attributes, values)

* how to do cross-lexical searches?

* how to do lexical merging, linking and comparison?
* how to solve lexicon-corpus interaction?

. etc



ISO TC37/SC4 — The solution?

*|SO TC37/SC4 is about standardization in LR Management

scentral is data category registry
* basically a flat list of linguistic concepts
 will contain is_a relations that are part of the concept
definition
“transitive_verb” is_a “verb”
 with proper definitions and conceptual space (value range)
* request for filling DCR (Metadata, morphology, syntax, ...)

* looking for abstract models (frameworks)
» for lexica
 for annotation structures
 for semantic annotations
« for syntactic annotations

. LI B
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@) Why not play LEGO ?

 concrete lexicon schema is basically seen as lexical attributes
grouped together with others and embedded in a tree structure.

components
(sub-schemas)

data categories
(lexical attributes,
linguistic concepts)
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LEXUS 1.0
May 2005 5



Introduction
LEXUS 1.0
May 2005

LMF Lexical Markup Framework

The goals of LMF are
to provide a common model for the creation
eand use of very large scale lexical resources,

*t0 manage the exchange of data between and among these
resources, and

to enable the merging of large numbers of different individual
electronic resources to form large global electronic resources.

*The ultimate goal of LMF is to create a modular structure that will
enable true content interoperability across all aspects of lexical
resources.



LMF Core Model

Metamodel

» Made of lexical layers

Lexical layers

» Made of lexical components (or components)

1.1
1.1
1.1 0.n
Lexical Entry
1.1 1.1

* basis for modeling purposesis UML
Introduction
LEXUS 10 » there will be an XML -schema based instantiation
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Extended Model

L exical DB
1.1
1.1
1.1 0..n / ;Iggga/
Global Info Lexical Entry Jgender/
1.1 1.1 w /key form/
1n 0..n
Form Sense
1.n
HEiple.agy /orthography/
el Y /gender/
0.1 0.n /number/
Paradigm Inflexion /tense/
/person/
P /mood/
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Goal LEXUS

To provide a framework capable of handling diverse lexicon
structures and formats.
Lexus is based upon Lexicon Markup Framework
within ISO TC37/SCA4 that defines a blueprint for such a
flexible framework.
LEXUS is first test and reference implementation of LMF.

Increase interoperability by offering well accepted data categories
(ISO, GOLD, Shoebox MDF)
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Current Status

ssupports full LMF core model
eallows for flexible creation of structures and content.

ssupports use of well-accepted Data Category Registries (ISO
12620, Shoebox MDF)

«allows for dynamic editing of structures and content.
ssupports use of multimedia content.

simport of existing lexica (Shoebox, Chat)

sexport( Shoebox/LMF XML)

scustomizable layout
10
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Current Status

suser authentication
spersonal workspace for creating and editing lexica
emerging facilities

*simple and advanced search

11



Current Status (Technical)

sImplemented in java and using Open Source components

*Uses Spring to ‘wire’ the application
Modular approach avoiding ‘hard’ links

*Uses Hibernate as the persistence framework
*Allows use of multiple databases (Postgres, MySQL,...)

Uses Tomcat as Servilet Container

Introduction
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lexical resource tool

Users must authenticate before loggin onto the application.

Introduction
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Frisian Dictionary lexus_RUS.cut

Each user has his/her own personal workspace

where private lexica are stored

Introduction
LEXUS 1.0
May 2005 14



| exicon creation

Workspace Lexical Resource  Search willem wever

Create new lexicon

By supplying a name and a description in the fields below a new lexicon will be created for you.

Lexicon
name:

My first dictionary

Ths dictionary contains lexemes etc.. N

Description:

Save

New lexica may be created...

Introduction
LEXUS 1.0
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Pleaze select the type of lexicor you would ke to import

& Shoebox
© Clan
" Wichita 2L

& Create new lexicon
 Tmport data into existing lexicon. .

Fleaze select whether you want fo 2dd 2 mew lexicor or import your data into ar existing one

Shoebox lexicon schema and data import

Thiz page allows you to import 3 shoehox lexicon. A mew Lexic,

Please
upload the
Shoebox typ
structural

file here.

Please
upload the
Shoebox
lexicon file

here.

Import |

Choose file

Lok jn: I@ chat

v «EerEr

|1¢lanGerPolLat
[IlanGerPolLat.zip

=] det.cut

[k athrinTest.cut

[l cut
[#lex_var_PAS_ANI_AL] end.cut
el n.cut

[#] test.cut

] v.cut

File name: ||

Files of type: [ 411 Files %)

||
|

Open

Cancel

f

New lexica may be imported from a lexical resource...



Worlespace  Lexical Resource  Edit Search  Wiew willetn wever

PACEY LEXUS-Lexicon Scheme Viewer

@ LEXUS
: o
=53 LexicalDatabase . user defined
 shoebox

[ 53 Globallnfo _

- 23 LexicalEntry Tizo 12620
&-52 Form
-5 Sense
{5 New Data Category

Cregtion date: The Aor 28 15:36:25 0T 2005 Last modified: Author: willesw werer

Description:
to be filled out
Admin info:
to be filled out

Model name: user defined
|- mandatory

I multiple values allowed

Reference:

Save

The LMF core model can be identified in this simple structure.

Components and datacategories can be identified using different icons.
All may be dynamically created or modified.

Introduction
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willem wewer

@ LEXUS
El- G LexicalDatabase

- 53 Globallnfo

252 LexicalEntry

£ Lexeme

Homomam number
: Date {last edited)
Status
Lexeme
--[7n] Citation form
- 52 Subentry
-{om] Borrowed word (loan)
- {em] Morphology
- [=en] Subentry
-] Phonetic form

-] Mainh entry cross-ref.

=~ 58 Etymology (proto form}y
-[%en] Etymology comment

- [=] Eyology source
-[%n] Eymology {proto form)
-[%n] Eytology gloss (E)
=-ga Part of speech

-{een] Sihgular form

-[=] Second singular

-[%n] Non-animate plural
-{[%n] Third singular

- {em] Second plural

-{een] First dual

{WORKSPACEY LEXUS-Lexicon Scheme Viewer

& user defined
Singular form " shoebox

Ciso 12620

Grezlion date: 2008-04-28 Last wodifed: Author: willem wever

Description:

This 15 a spectal paradigm field used to give the singular form of the lexeme. (It 15 now better to
use the new \pdl field set for this)

Admin info:

to be filled out

Model name: user defined
O mandatory
v multiple values allowed

Reference: 57

Representation of a more complex structure. By selecting a node in the

be modified.

Introduction e fe——
LEXUS 1.0 I~ = Y P R N |
May 2005

Tree the content of a component or datacategory is shown and may

10



Resource Edit

{WORKSPACE) LEXUS-Lexicon Scheme Viewer

P LEXUS Shoebox data categories are listed below. Please select a data category to be inserted into your scheme. -

=53 LexicalDatabase

¢ 52 Globallnfo

=5 LexicalEntry
EE Frisian Word

Shoehox data categories

-[Zm] Part of Speech . Used to give the vernacular for this particular paradigm form. (It is . .
[ Frisian Word First dual better to use the new Ypdl field set for this.) Sl RIDiF:
o 9 First plural Used to give the vernacular for this particular paradigm form, (It is . .

Elmronmem exclusive better to use the new Yodl field set far this.) Shbx:MDF: 1e
[ Morpheme Property First plural Used to give the vernacular for this particular paradigm farm, (It is Shhs: MOF: 1i
- [Tam] CoOmMIment inclusive better to use the new Ypdl field set for this.) ' '
--[5a] Frisian Alternate ) Used to give the vernacular for this particular paradigm form, (It is ) )
[ Gloss First plural better ta use the new ‘pdl field set for this.) Sl ol
o : ) . Used to give the vernacular for this particular paradigm form, (It is , ,

:Ensgtllsh Alternate First singular better to use the new spd fisld set for this.) Shhx:MDF: 15
[t Used to give the vernacular for this particular paradigm form. (It is

. Second dual A : ' Shbx:MDF: 2d

[ English better to use the new Ypdl field set for this.)
-[%n] Morpheme Cooccurence Constraint Used to give the vernacular for this particular paradigm form. (It is . .
{2 Underlying Form Secendpiua! better to use the new \pdl field set for this.) Shbx:MDF:2p

Used to give the vernacular for this particular paradigm farm. (It is Shhs: MOF: 25
better to use the new Yodl field set far this.) ' '
Used to give the vernacular for this particular paradigm farm. (It is Shhs: MDF: 2d
better to use the new Ypdl field set far this.) ' '
Used to give the vernacular for this particular paradigm farm. (It is Shbs: MDF: 3p
better to use the new Ypdl field set far this.) ' '
Used to give the vernacular for this particular paradigm farm, (It is Shb: MDF: 35
better to use the new ypdl field set far this.) ' '

t paradigr form,
bette dl

Second singular
Third dual
Third plural

Third singular

Hon-animate Used to give the vernacular for this particular paradigm form, (It is Shhy: MDF: 4
plural better to use the new Yodl field set far this.) ' p
Hon-animate Used to give the vernacular for this particular paradigm form, (It is Shhs: MOF: 45
singular better to use the new Ypdl field set far this.) ' '
Used to reference an antonym of the lexeme, but using the yif , ,
antom (lexical function) field for this is better practice, Shbe:MDF:an
- Uzed to record any biblioaraphic information pertinent to the . .
Bibliography lexeme. MDF adds the label 'Read:’ to this field. Shbx:MDF:bb
. . N . . #iMDF: b
Data categories can easily be selected from data category registries. . [—.

Introduction This is a generic reference marker used to link together any two
related entries in the lexicon. The content is a vernacular lexeme, If . ,
LEXUS 1.0 Crossreference relationship is known, the lexical function Mf field is a better way Shibx: MDF:cf

May 2005 19
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al Resource  Edit = -h willem wewer

LEXUS-Lexicon Scheme Viewer

Overview of lexical entries{(134 entries)
Lexicon: Frisian Dictionafy

Description: Frisian Dictionary for Interlinear Tutorial

fMewpber of enties or page 20

<< previous Page ruamher § next >
By clicking on an entry you will be directed to a detailed view of the entry.

English Environment -fault Comment

" probable vrirskynll  probable

s = L S S B S —— ——
b arcessible tagomklik oo Adj

Overview of lexical entries. By selecting a lexical entry the details [N

shore past +f _

will be revealed.

Introduction
LEXUS 1.0
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a Lexus - Microsoft Internet Explorer provided by MPI Mijmegen

exicalBntry  Edit View Export willem wewver

LEXUS-Lexical Entrv Viewer

$ LEXUS Component: LexicalEntry
- &g LexicalDatabase

53 Globallnfo
=53 LexicalEntry
(=)~ 52 Frisian Word

- {vm] Part of Speech: N Creation date: 2005-05-17 Last modifed: Author: willes wever
Frisian Word: xxx Description:
English: stratum Admin Info:

Gloss: stratum

5 Model s uzer defined
= English Alternate: strata plural +/ _ PLUR ofelname

Reference:
| mandatory

7 mulktiple values allowed

Details of a lexical entry. Entry structure modifications are bound to

schema definition, e.g. cardinality.

Introduction
LEXUS 1.0 m > ﬂ E @ J Micrl:usof... I BComman...I @D:'l,marc'l,...l B Tomcat | @Lexus _|Lexus - Microsoft I.|_'|.ternet Explorer pr\ovided by MPT Mijmegen @ [&) E.0e
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willetn wever

{WORKSPACEY LEXUS-Lexical Entrv Viewer

@ LEXUS =
=52 LexicalDatabase
53 Globalinfo
£ 53 LexicalEntry SEULDG
=23 Lexeme
- [Zm] LEXEME: ba
-7 Date {last edited): 03/Jul1990

|Ktu|i5 sUratke ma bolholo kosa d

- o Status
= E Suhentry Creation date: 2005-04-28 [ st odiffed: Author willes wever
E'E Part of speech De=cription:
[ Part of speech: prep _ || Tsed to give an example or ilustritive sentence in the vernacular to legitimate
B 53 Second singular or exemplify each separate sense. Should be short and natural.
- &a Non-animate dual Admin Info:
B~ E Non-animate singular Model name: user defined
E- o Sense number

Ref . I
-[7en] Gloss (n): keluar erence

anrM“: ma3 I- mandatory

Synomym: ei, kita, ti1 rd mulktiple values allowed
- [w] Gloss (E): away

- [an] Rewersal (n): luar, ke

--[Zw] Hotes (general): The “f:ha_ti" ol
-[=w] Notes (gramrmar): Used with mot

Attribute values can be easily modified. Various value types are
supported( text, video, audio, image or file)

Example free trans. {E): I'n
Example (vi: Ktulis suratki

Introduction [5=] Example free trans. (n): 5z
LEXUS 1.0 m & & »J @D:'l,marc...l 29 april | Iexus—sh...l ECUmman...l @Lexus— I &8 Tomcat “@Leuus-... |@£E$E(ﬂ5%¢%¢>j§ 4127
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alEntry  Edit

-5 LexicalDatabase

-3 Globalinfo

-3 LexicalEntry

=-23 Lexeme

- [Zm] LEXEMmME: ha
--[on] Date {last edited): 03/Jul/1990
H-Ga Status
-5 Subentry
- ga Part of speech
: Part of speech: prep
+-- G Second singular
=31 Mon-animate dual
& Non-animate singular
|_—‘_|E Sense number
--[vm] Gloss (nk: keluar
(o] ANtOmAN: Ma3
[ Symomyn: ei, kita, ti1
-] GlosS (E): away
~{vn] Reversal (n): luar, ke
(5] MOtes (general): The “f
- [7m] NOtes {grammar}: Usec
- 5a Usage (v}
- o Usage (n)

Example free trans. (E): I'n

Example {vi: Ktulis suratki
Example free trans. {nj: S

are@a”

D LS 2

{WORKSPACE)Y LEXUS-Lexical Entrv Viewer

Upload of video file

MWOTE: To he ahle to wew these fles an appmarzte wWewer must he present on the veers syster.
MWATE: The waxinum e size iz comertly set bo 1000000 htes (06

Please upload

FrisianT.typ

| ” Browse... |
your file here.
20x
Loak ir: I i 1esounces j - ﬁ Ea-
_Ichat impart.cFg.xml_ ShiLex.typ
[ lchatz import.cfg.xml___ ShLex_small.db
o irmport. cfig.xml_new test.dtd
_loldi import1,cfg.xml tesk.byp
" Jwichita ISODCR, test.typ_
Copy of ShLex.typ

parole.dtd
[Peteriit.m
E@resources.zip

SHL Type: Mavie File (MPES)
s8] SHL| Gize: 431 kB

import.cfg.xml ShLex.db
File name: IPE[EIW'.mpg j Open I
Files of type: IAII Files [%.%) j Cancel |

J @D:'l,marc...l 29 april | Iexus—sh...l WCUmman...I @Lexus— | B8 Tomcat

“@Leuus S |@ oAEn ] E{ﬂ%%%ﬁjﬂ 4132




ntry it

D LEXUS =
-5 LexicalDatabase
- 53 Globallnfo  text B
=22 LexicalEntry " file B
= aa Lexeme Example (v): @ yideo B
- [7w] Lexeme: ba O audio .(]
- {en| Date {last edited): 03/Jul/1990 .
IZ]-- Status € image =
-5 Subentry
El- =3 Part of speech
Part of speech: prep 1
E Second singular Creglion dabte: 2008-04-28 Last wodifed . The Aor 28 16:35:27 10T 2008 Author: willem wewer
& Non-animate dual Description:
5 Non-animate singular Tsed to gve an example or dlustriive sentence in the vernacular to legitmate
=23 Sense number or exemplifiy each separate sense. Should be shott and natural
(5] GlOsS (n): keluar Admin Info:

] ANLOMAT: MA3

e Symoman: e, kita, til
Gloss (E): away Reference: v
(2] Reversal (n): luar, ke ™ mandatory
Notes {general): The “firba_ti" ol | multiple values allowed
7] NOtes {grammar): Used with mot

[]...E Ugage M

- Usage (n)

=- 5o Reference

Model name: user defined

Viewing multimedia content.

Example {v): <<video>>
Example free trans. (n): S

J @5:'|,marc...| 29 apil | Iexus—sh...l ECnmman...I @Lexus— | B Torncat “@Leuus-... |@ﬁ@$g(ﬂ%%¢%‘§f 4:3!2:.
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LexzicalEntry  Edit View willetn wewver

{WORKSPACE)Y LEXUS-Lexical Entrv Viewer

Gloss English
Frisian Word == =0
-
Ehoof ahuuf
Ehnef
Enaglish
Alternate
=0
Part of Speech
Comment E
- hoove [ _s
=

il

Introduction

LEXUS 1.0 Alternative views are provided which may be customized in look and feel.
May 2005
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—(__J

Personal Workspace

-~

Main Lexicon

Introduction

W) Saadt Lexica may be copied to and modified in personal workspace




?S;é S

—(__J

Personal Workspace — ]

T

L]

Main Lexicon

Introduction

vilprbed Lexica may be synchronized with main lexicon




WOrkspace

@ LExXUS STEP 2: Synchronize schemas @ LEXUS

=-5a LexicalDatabase El- g LexicalDatabase
= Globalinfo
- &8 LexicalEntry

List of dataCategories{and maybe components) which have been modified. The & Globallnfo
selected datacategories will be modified in the master. All unselected -8 LexicalEntry

- 58 Form

& Sense

B- =a Frisian Word

-[%a] Frisian Alternate

-{een] MY datacategory

o] COMImMent

-{cen] Part of Speech

- [am] Gloss

- [m] EnVironment

- [5n] English

- {em] Underlying Form

-[%a] Morpheme Property

-{een] Frisian Word

-{ea] Morpheme Cooccurence C
-{een] English Alternate

H-- o Gloss
+-- o Part of Speech
H-- o English
H
H
H

- o Underlying Form
28 Emnvironment
- o Morpheme Property

[
[
[
e
e
&

When synchronizing lexica the user is notified of structural changes and

datacategories will be modified in your workspace copy.

Data categories:

rame

I~ Frisian Alternate

o]

to be filled out

[ |

& Form
[ |

28 Sense

2 Frisian Word

- [%n] Morpheme Cooccurence C
[ English Alternate

[ CoOmment

- [Zm] Morpheme Property

-~ [am] English
& Part of Speech

[ Frisian Word
....tes‘[

[ Underlying Form
- [m] Gloss

- [en] EIVironment

- [em] Frisian Alternate
-8 Part of Speech
- &8 Underlying Form
- B Gloss

- & Environment

- & Morpheme Property
- &8 English

[ SO SO o B s O O |
il i i |

IS in total control of the synchronization proces.

Introduction
LEXUS 1.0 4 » 4 »
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Future directions

eSupport for various types of relations

sImport of data from other sources

*Support for other Data Category Registries, e.g. GOLD
Integration with MPI archive

Integration with exploitation tools (ELAN, ANNEX)

*Miscellaneous user requests

29



Example lexical structure

Stem orthography

Sense *
_ Sense nr
Lexical subentry
sense
Gram cat
Gram subcat
orthograph
Engl. Transl. JEAY
Engl. Transl.
Example *
[T/pr] nr

Example lexical structure used in the TEOP project within DOBES

Introduction
LEXUS 1.0

| | 30
May 2005 * sign stands for 1:n relations of sub-structures
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