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Main topics

• Tools and guidelines 

• Tool for enhanced search of bilingual 
digital libraries

• Examples of application in GIS

• Linguistic analysis and annotation

▫ Math

▫ Unitex

▫ WebCQP

• Where To Go From Here?
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Ontotex - GraphDB

Free RDF triplestore

• Semantically Rich NoSQL Graph Database

• data management for very large sets of structured, semi-
structured or unstructured data. 

• NoSQL (‘not only SQL’) graph databases serve 
organizations to access, integrate and analyze both 
unstructured data and data stored in the cloud, thus 
helping them with their big data and social media 
analytics.

• More on http://ontotext.com/knowledge-hub/

• Any experiance?

• Discussion?

• Beter option?
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W3C Multilingual Linked Open Data 

Community Group

• Best Practices for Multilingual Linked Open Data 
Community Group (December 2015) 
https://www.w3.org/community/bpmlod/

▫ Guidelines for Linguistic Linked Data Generation: 
Multilingual Dictionaries (BabelNet)

▫ Guidelines for Linguistic Linked Data Generation: Bilingual 
Dictionaries

▫ Guidelines for Linguistic Linked Data Generation: 
Multilingual Terminologies (TBX, TermBase eXchange)

▫ Guidelines for developing NIF-based NLP Web Services

▫ Guidelines for LLD Exploitation 
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NLP Interchange Format (NIF)

• NIF is an RDF/OWL-based format that aims to 
achieve interoperability between NLP tools 
language resources and annotations

• best practices to follow for the implementation 
of RESTful NLP web services that rely on NIF

• They implemented NIF wrappers for the 
Stanford POS tagger and Stanford parser

• http://www.w3.org/2015/09/bpmlod-
reports/nif-based-nlp-webservices/
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Parallel Corpora

• United Nations Parallel Corpus
http://conferences.unite.un.org/UNCorpus

• open parallel corpus search & browse 

• http://opus.lingfil.uu.se/

▫ OPUS multilingual search interface

▫ Europarl v7 search interface

▫ Europarl v3 search interface

▫ OpenSubtitles search interface

▫ EUconst search interface

▫ Word Alignment Database
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Task 1

• Find and select parallel corpus on ofered links

• Search & browse 

• Find another (not listed on slides) in your 
country / region /language

• Compare: size, user interface, content
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Query expansion for aligned text 

• Bibliša (http://jerteh.rs/Biblisha )  is a tool for 
enhancement of search possibilities in multilingual 
digital libraries of e-journals

▫ Cross-lingual search functions for large collections of 
aligned texts

▫ Queries with simple and multiword keywords in Serbian 
and English

▫ Queries expanded semantically and morphologically 

• Previously enhanced cross-lingual search implemented 
in LeXimir with XPath queries works only for one 
document

• Extension of cross-lingual search for collections relies on 
XML databases and XQuery language
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Resources
• MarkLogic

(http://www.markl
ogic.com ) server for 
management of 
document 
collections 
consisting of aligned 
parallel texts 
converted in TMX 
(Translation 
Memory eXchange) 
format and 
MongoDB (recently)

• Collection of TMX 
documents 
generated by ACIDE 
with export routines 
for automatic 
generation of TMX 
versions of parallel 
texts aligned by 
Xalign
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Resources -metadata
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Software implementation
• Excerpt from XQuery code: variable $x creates a collection of 

“tu” XML nodes (elements), which can subsequently be 
queried, yielding the results obtained by $query tagged with 
<em>:

for $x in cts:search(fn:doc()//tu,$query)
return
cts:highlight($x, $query,<em>{$cts:text}</em>)

• The results, a set of aligned concordances, are formatted and 
presented to the user 

• The concordances are preceded by information identifying the 
document they originate from, and a link to summary 
metadata for this document in both languages 

Ranka Stanković. "Semantic annotation and expansion for keyword queries".  The 2nd KEYSTONE Training 

School on Keyword search  in Big Linked Data, Univesiy of Santiago de Compostela, Spain, 18-22 July 2016



Supporting resources
• Four types of resources are used for the expansion of queries 

submitted to our collection of documents. 

• Serbian morphological dictionaries of simple words and multi-word 
units developed within: Unitex and Nooj. are used to generate all 
inflective forms of query keywords, thus improving the system recall 
without negative effects on precision: 135 000 lemmas of simple 
words and 20 000 compounds.

• Grammars in the form of finite state automata and transducers, 
amended by compounds inflection rules

• Princeton English Wordnet (PWN), version 2.0 and Serbian 
Wordnet (SrpWN), initially developed in the scope of the BalkaNet
project and subsequently enhanced and upgraded, 17 500 synsets
with 30 000 literals

• Dictionary of librarianship: English-Serbian and Serbian-English 
23 400 terms – 11 300 in English and 12 100 in Serbia
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Main features of Bibliša

• A complex system composed of several modules
• Targeted at textual resources in the form of collections of TMX 

documents and the corresponding metadata
• Able to expand search queries:

▫ morphologically,  using morphological e-dictionaries, the system of 
rules for compound inflection, and finite automata and transducers

▫ semantically and bilingually, using Serbian and English wordnets and 
the bilingual Dictionary of Librarianship 

E-dictionaries Serbian wordnet Dictionary of 
Librarianship

128,000 simple word 
lemmas

17,500 synsets 11,300 English terms

10,000 compound 
word lemmas

30,000 literals 12,100 Serbian terms



Query realization in Bibliša
• The user formulates the initial query as one or more keywords 

(simple or multiword)

• If the user so specifies, Bibliša forwards this query for further 
morphological and semantic expansion

• The expansion is handled by a web service that is part of the 
LeXimir software package, a multipurpose tool also developed by 
the HLT Group

• The web service invokes LeXimir’s function library LeXimirCore, 
whose functions expand the query, using available lexical resources 
and Unitex routines

• The expanded query is transformed into an XQuery and used for 
searching the TMX document collection obtained from journal 
articles 

• As a result a set of aligned concordances is obtained and presented 
to the user



What we can learn?

• Check context of terms

• Check other options for translation (partial 
match)

• Expand dictionary (with partial match)

• Use TMX for word alignement

• Aligned word for query expansion

• Machine translation 
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Task 2 Query expand using Biblisha

• http://jerteh.rs/biblisha/
• Metadata search
• Fultext search
• Expand query (have in mind domains of 

resources)
• Search in Mongo and Mark Logic
• Diferences?
• MongoDB multilingual search experiance?
• Best DBMS solution for multilingual paralel 

corpora?
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Query expansion in GIS

• GeolISS
▫ Digital archiving, query, retrieving, analysis and visualization of 

geological data
▫ Integration of existing geologic archives, data from published 

maps, newly acquired field data
▫ Domains controlled by the geologic thesaurus 
▫ Implemented using .NET + ESRI ArcGIS
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Multilingual search and annotation

Serbian English
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QE by WordNet

• Other HLT Group resources
▫ morphological e-dictionaries in 

LADL format
▫ finite state transducers developed 

within the Unitex system
▫ electronic thesauri
▫ ontologies 

• HLT Group applications
▫ LeXimir (various language 

processing related tasks)
▫ Web Service for Query Expansion
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Serbian & English WordNet 

HH tree for synsets from 

domain ‘geology
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Task 3. Search Wordnet

• Search Serbian WN (sebian left side, english 
right side) 

• Search Prinston on their site

• Find WN in your (favorite) language 

• Compare?

• Sugesstions?

• Best solution?
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QE by Geological thesaurus

• GeolISSTerm, aggregation of geological vocabularies
▫ {ID=2356, Name=Piroklastična stena, 

Def= Stena nastala depozicijom i litifikacijom piroklasticnih
naslaga; fragmenti ove stene obrazovani su direktnom

eksplozivnom fragmentacijom, 
Synonym= Piroklastit, Hyperonym= 2123}

• multilingual
▫ {ID=12345, Name=Pyroclastic rock, Def=A 

volcanoclastic rock formed by direct explosive volcanic activity, 
OrigID=2356, Lng=EN)

▫ {ID=12367, Name= Roches pyroclastiques, Def= Une
pierre volcanoclastiques formées par l'activité volcanique

explosive direct, OrigID=2356, Lng=FR)
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GeolISS Query Expansion
• Selection of keywords can be improved by using lexical 

resources, morphological dictionaries and transducers

• Morphological expansion
▫ retrieval of geological units containing ‘limestone’ in their 

description field ‘ (‘krečnjak’ in Serbian) 
>>> 95

▫ with morph.exp.: ‘krečnjak, krečnjaka, krečnjaku, krečnjakom, 
krečnjače, krečnjaci, krečnjacima, krečnjake’ 
>>> 249

• GeolISSTerm Semantic expansion 
▫ ‘Middle Jurassic’ (srednja jura) >>> 53 + doger (dogger) >>> 134
▫ Lithologic constituent (+ Lithologic Member +  Lithologic 

'Package' ) no improvement
▫ WordNet Semantic expansion ‘izvor, vrelo’ (eng. ‘spring, outflow, 

outpouring, natural spring’)
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Selected map units with the original and 

morphologically expanded query 
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Semantic expansion

Lower Pliocene (donji pliocen) 13



donji pliocen, pont 33

Morphological 

expansion

glina (clay) 51 



glina, glinama, glinom, 

glinu, glini, gline 118

QE in GIS



What is EuDML?

EuDML makes the 
mathematics 
literature available 
online in the form of 
an enduring digital 
collection, developed 
and maintained by a 
network of 
institutions.
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Task 4. Search EuDML

• Find documents for circle with or without 
formula

• Change names od variables. Compare results.

• Filter language

• Same on other library (math)

• Find new (not listed)

• Best solution?
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Unitex

• http://www-igm.univ-mlv.fr/~unitex
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Demo for english, french, serbian,...

http://www-igm.univ-mlv.fr/~unitex


Task 5a. Unitex

• Run

• Select language

• Open text document
(Text->Open)

• Process (automatic, default)

• Text -> Locate patern (fig.)

• Build concordances
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Task 5b. Query in Unitex

• <to be> - all word forms linked to lemma

• <N> - search for POS – all nouns

• <DET><A><N+Hum> - noun preceeded by 

determiner and adjective 

• <N+Hum> - nouns with semantic tag Human

• <N+NProp+Hum~Inh> - …not Inhabitans

• (<A>+<PRO+ProA>) <love>

• (<this>+<that>) <A> <N>

• Try yours idea!
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Task 6 CQPweb
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• Try

▫ http://cwb.sourceforge.net/cqpweb.php

▫ https://cqpweb.lancs.ac.uk

• CQP language 

▫ http://cwb.sourceforge.net/files/CQP_Tutorial/

• Find other

• Favorite?

http://cwb.sourceforge.net/cqpweb.php
https://cqpweb.lancs.ac.uk/
http://cwb.sourceforge.net/files/CQP_Tutorial/
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