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WS4LR organizationWS4LR organizationWS4LR organization

pd WS4LR moduls

WSLR moduls

+ CONVERSION

+ DICTIONARY MANAGMENT

+ WORDNET DEVELOPMENT

+ EXPLOITATION OF ALIGNED TEXTS

(from Use Case View)

DICTIONARY MANAGMENT

+ Simple words manipulation

+ Compound words management

+ Nooj dictionaries management

WORDNET DEVELOPMENT

+ Manipulation of one or two wordnets

+ Synsets retrievement using various methods

+ Navigation by following hypernym/hyponym relations

+ Copy of synsets with translation support  

+ Exchange of information with morphological dictionaries

+ Production of Intex/Unitex graphs

+ Consistency checks on wordnets

integrated handling integrated handling 
of lexical resources :of lexical resources :

morphological morphological 
dictionaries, dictionaries, 

wordnetswordnets, , 
aligned texts and aligned texts and 

transducerstransducers



6/12/20066/12/2006 The 9th INTEX/NooJ Conference, Belgrade, Jun 1The 9th INTEX/NooJ Conference, Belgrade, Jun 1--3, 20063, 2006 44

WS4LR organization WS4LR organization WS4LR organization 
�� Morphological dictionariesMorphological dictionaries
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WS4LR organization WS4LR organization WS4LR organization 
�� Wordnet manipulationWordnet manipulation

Bilingual word list
XPath expressions
Literals + options 
(POS, BCS,…)
Save subset of synsets
Match synsets by ID
Exchange of information
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WS4LR organization WS4LR organization WS4LR organization 
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Specific features of SerbianSpecific features of SerbianSpecific features of Serbian

�� Use of two alphabetsUse of two alphabets

� Official Cyrillic alphabet 
� Serbian Latin alphabet (also widely 

used)
� Absence of a unique transliteration 

procedure in any of the standard coding 
schemas

�� Rich morphological systemRich morphological system

� Reflected both on the inflective and 
derivational level

šš,�,� ®® sxsx

�� ,�,� ®® dxdx

� ,�� ,� ®® cycy

� ,�� ,� ®® cxcx

� ,�� ,� ®® zxzx

nj,	nj,	 ®® nxnx

lj,
lj,
 ®® lxlx

d� ,�d� ,� ®® dydy
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The approach to migrationThe approach to migrationThe approach to migration

�� Strategy:Strategy:
�� Development resources are kept in transliterated Latin alphabet Development resources are kept in transliterated Latin alphabet 

(with the adopted transliteration scheme)(with the adopted transliteration scheme)

�� AutomaticAutomatic production of both Serbian Latin and Cyrillic Unicode production of both Serbian Latin and Cyrillic Unicode 
versions of the resources, which can then be used either versions of the resources, which can then be used either 
separately or jointly separately or jointly 

�� First approach (presented in First approach (presented in Besançon):Besançon):
�� Application of the procedure to existing DELAF dictionaries Application of the procedure to existing DELAF dictionaries 

�� Not successful: it will make the translation of numerous Not successful: it will make the translation of numerous 
transducers for inflection unnecessarytransducers for inflection unnecessary
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The approach to migrationThe approach to migrationThe approach to migration
�� ConversionsConversions

DelasDelas, , DelafDelaf
GraphGraph,,TextText
InflexionInflexion,…,…
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The approach to migrationThe approach to migrationThe approach to migration

Different 
inflectional 

classes

Intex Delas entry:
ponesxto,PRO13+Indef+ProN   

Nooj:
ponesxto,ponesxto,PRO+FLX=PRO13+Indef+ProN   
ponešto,ponesxto,PRO+FLX=PRO13_lat+Indef+ProN   
� 
 � � � � 
 ,ponesxto,PRO+FLX=PRO13_cir+Indef+ProN 

I
delas-im.dic -> ascdelas-im.dic, latdelas-im.dic, cirdelas-im.dic
delas-gl.dic -> ascdelas-gl.dic, latdelas-gl.dic, cirdelas-gl.dic

II
ascNoojDict-gl.dic, ascNoojDict-im.dic, ascNoojDict-vl.dic, ascNoojDict-os.dic
latNoojDict-gl.dic, latNoojDict-im.dic, latNoojDict-vl.dic, latNoojDict-os.dic
cirNoojDict-gl.dic, cirNoojDict-im.dic, cirNoojDict-vl.dic, cirNoojDict-os.dic

šš,�  ,�  ®® �� ��� �
�� ,�  ,�  ®® dxdx
� ,�  � ,�  ®® cycy
� ,�� ,� ®® cxcx
� ,�  � ,�  ®® zxzx
nj,	  nj,	  ®® nxnx
lj,
  lj,
  ®® lxlx
d� ,�  d� ,�  ®® dydy

�� DELAS transformation DELAS transformation 
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The approach to migrationThe approach to migrationThe approach to migration

�� perl sperl sccriptript

�� C# C# codecode

"<E>" 28 168 1 16 
"" 760 144 0 
"#-#" 236 168 1 13 
"godisxnxice" 380 64 1 7 
"godisxnxicu" 384 160 1 8 
"godisxnxicom" 384 212 1 9 
"godisxnxica" 404 288 1 10 
"<E>/{$1$2godisxnxice,$1$2godisxnxica.N+C:f2s}" 516 64 1 1
"<E>/{$1$2godisxnxicu,$1$2godisxnxica.N+C:f4s}" 529 160 1 1
"<E>/{$1$2godisxnxicom,$1$2godisxnxica.N+C:f6s}" 524 212 1 1
"<E>/{$1$2godisxnxica,$1$2godisxnxica.N+C:f1s}" 524 288 1 1
":BrojCifre" 88 168 1 15 
"$(2" 192 168 1 2 
"$)" 276 168 5 3 4 5 6 14 
"godisxnxici" 382 108 1 17 
"$)" 164 168 1 12 
"$(1" 68 165 1 11 
"<E>/{$1$2godisxnxici,$1$2godisxnxica.N+C:f3s:f7s}" 520 108 1 1

�� A glimpse at the codeA glimpse at the code
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"<E>" 28 168 1 16 
"" 760 144 0 
"#-#" 236 168 1 13 
"� 
 � � � 	 � � � " 380 64 1 7 
"� 
 � � � 	 � � � " 384 160 1 8 
"� 
 � � � 	 � � 
 � " 384 212 1 9 
"� 
 � � � 	 � � � " 404 288 1 10 
"<E>/{$1$2� 
 � � � 	 � � � ,$1$2� 
 � � � 	 � � � .N+C:f2s}" 516 64 1 1 
"<E>/{$1$2� 
 � � � 	 � � � ,$1$2� 
 � � � 	 � � � .N+C:f4s}" 529 160 1 1 
"<E>/{$1$2� 
 � � � 	 � � 
 � ,$1$2� 
 � � � 	 � � � .N+C:f6s}" 524 212 1 1 
"<E>/{$1$2� 
 � � � 	 � � � ,$1$2� 
 � � � 	 � � � .N+C:f1s}" 524 288 1 1 
":BrojCifre" 88 168 1 15 
"$(2" 192 168 1 2 
"$)" 276 168 5 3 4 5 6 14 
"� 
 � � � 	 � � � " 382 108 1 17 
"$)" 164 168 1 12 
"$(1" 68 165 1 11 
"<E>/{$1$2� 
 � � � 	 � � � ,$1$2� 
 � � � 	 � � � .N+C:f3s:f7s}" 520 108 1 1 

N+C+f+2+s
N+C+f+4+s
N+C+f+6+s
N+C+f+1+s

The approach to migrationThe approach to migrationThe approach to migration
�� A glimpse at the codeA glimpse at the code
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Results of graph conversionResults of graph conversionResults of graph conversion
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_properties.def

The approach to migrationThe approach to migrationThe approach to migration
�� A glimpse at A glimpse at propertiesproperties.def.def
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and 

NooJ ekvivalent

The approach to migrationThe approach to migrationThe approach to migration
�� morphologymorphology
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Morphology – an open questionMorphologyMorphology –– an open questionan open question

N7 = <E>/m+s+1+q + <E>/m+s+4+q       N7 = <E>/m+s+1+q + <E>/m+s+4+q       
+ <L2><B><R2>a/m+s+2+q      + <L2><B><R2>a/m+s+2+q      
+ <L2><B><R2>u/(<E>/m+s+3+q + <E>/m+s+7+q)      + <L2><B><R2>u/(<E>/m+s+3+q + <E>/m+s+7+q)      
+ <L2><B><R2>e/(<E>/m+s+5+q + <E>/m+p+4+q)      + <L2><B><R2>e/(<E>/m+s+5+q + <E>/m+p+4+q)      
+ <L2><B><R2>em/m+s+6+q       + <L2><B><R2>em/m+s+6+q       
+ a/m+p+2+q      + a/m+p+2+q      
+ <L2><B><R2>ima/(<E>/m+p+3+q + <E>/m+p+6+q + <E>/m+p+7+q)+ <L2><B><R2>ima/(<E>/m+p+3+q + <E>/m+p+6+q + <E>/m+p+7+q)

N3 = <E>/m+s+1+q + <E>/m+s+4+q      N3 = <E>/m+s+1+q + <E>/m+s+4+q      
+ <L><B><R>a/m+s+2+q      + <L><B><R>a/m+s+2+q      
+ <L><B><R>u/(<E>/m+s+3+q + <E>/m+s+7+q)      + <L><B><R>u/(<E>/m+s+3+q + <E>/m+s+7+q)      
+ <L><B><R>e/(<E>/m+s+5+q + <E>/m+p+4+q)      + <L><B><R>e/(<E>/m+s+5+q + <E>/m+p+4+q)      
+ <L><B><R>em/m+s+6+q       + <L><B><R>em/m+s+6+q       
+ a/m+p+2+q      + a/m+p+2+q      
+ <L><B><R>ima/(<E>/m+p+3+q + <E>/m+p+6+q + <E>/m+p+7+q)+ <L><B><R>ima/(<E>/m+p+3+q + <E>/m+p+6+q + <E>/m+p+7+q)

ASC:   N7.exp
bubanx, pirinacy
(with fleeting a)

LAT:  
bubanj N7, pirina�  N3

CIR:  
� � � � 	 N7, � � � � � � � N3

ALL NEW



6/12/20066/12/2006 The 9th INTEX/NooJ Conference, Belgrade, Jun 1The 9th INTEX/NooJ Conference, Belgrade, Jun 1--3, 20063, 2006 1717

Query expansion  Query expansion  Query expansion  

�� Morphological, semantical, multilanguageMorphological, semantical, multilanguage
sd Query expansion

User
frmQueryExpansion

QEManagerWNManager

SrpWN EngWN

MorphoResource CommonRes

display form

enter word

select multilingual
expansion and resources

find corrensponding
synsets

list of serbian synsetslist of serbian
synsets

select literals
for query

generate
expanded query

[if morphological expansion selected] generate corresponding word forms
find corresponding wordforms in
selected alphabets

[if morphological expansion not selected] generate literals in selected alphabets
create expanded
query

expanded query
expanded query
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Query expansionQuery expansionQuery expansion

� User 
interaction with 
WS4LR to 
perform query 
expansion
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Query expansionQuery expansionQuery expansion

�� Retrieved Retrieved 
aligned aligned 
segments with segments with 
highlighted highlighted 
occurrences occurrences 
that that 
correspond to correspond to 
search criteriasearch criteria
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NoojEngine  NoojEngine  NoojEngine  
�� An example of the search with �  Nooj regular expressionAn example of the search with �  Nooj regular expression
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NoojEngine  NoojEngine  NoojEngine  

� Search 
with 
graph 
query



6/12/20066/12/2006 The 9th INTEX/NooJ Conference, Belgrade, Jun 1The 9th INTEX/NooJ Conference, Belgrade, Jun 1--3, 20063, 2006 2222

ConclusionConclusionConclusion

�� Tool is language independentTool is language independent

�� Further work will include Further work will include 
�� procedures for automatic import and export between resources procedures for automatic import and export between resources 

in Intex/NooJ format and resources in MULTEXTin Intex/NooJ format and resources in MULTEXT--east and other east and other 
currently accepted formats ISO: DCR, LMF, MAF (?inflected currently accepted formats ISO: DCR, LMF, MAF (?inflected 
forms)forms)

�� Other language inflectionOther language inflection
�� Web orientationWeb orientation
�� Integration with Office Integration with Office 
�� Lexicon grammar conversion Intex2NoojLexicon grammar conversion Intex2Nooj

�� However, we should point some problems in its However, we should point some problems in its 
application….application….


