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University of Novi Sad

The first faculty in Novi Sad was founded in 1954
The University of Novi Sad was founded on 28th of June
1960
Today, UNS represents an autonomous institution for
education, science and arts
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About project

Software infrastructure for educational domain - well
developed, but lack of software infrastructure for science
The DOSIRD UNS project has been started in 2009 -
http://dosird.uns.ac.rs/
The project team - professors, scientists, PhD students
and librarians of the University of Novi Sad
The main goal was to develope software infrastructure for
research domain
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CRIS UNS

Current Research Information System of University of Novi
Sad
Under development since 2009
Fulfills all local requirements prescribed by

the University
government of the Autonomous province of Vojvodina and
government of the Republic of Serbia

In accordance with international well-known research
domain standards and protocols
Data about scientific outputs are stored in MARC 21 format
Architecture of the system enables an easy integration with
LIS and CRIS
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Usage statistic

700 registered users
30,000 scientific publications
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PhD UNS

Digital library of dissertations defended at the University of
Novi Sad
Under development since 2010
Integrated as part of CRIS UNS
The first version was put into operation in 2013 - link
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Usage statistic

Metadata about all dissertation defended at the University
since its foundation - 5,000
Attached pdf files - 1,400
Open-access pdf files - 1,250
250,000 downloads
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Discoverability of PHD dissertations

Metadata and data should be findable and understandable
to humans and machines according to the FAIR principles
Authors want to attract interest to their work to enhance
their reputation both nationally and internationally
Metadata about dissertations in two languages (Serbian
and English) improves discoverability of Serbian PhD
dissertations, non-Serbian researchers still can’t read and
search by full-text
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Goal

Make findable and accessible research information stored
in PHD UNS dissertations to the non-Serbian scientific
community
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Solution

Non-English science

English is global language
Any scientist should master English
But it is certainly not the native language for the majority of
scientists
There is a science beyond science published in English
25 winners of the Nobel Prize in Literature up to 2001,
wrote only 9 of their masterpieces in English and
remaining 16 laureates in other native languages
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Non-English science

Some countries are making extra efforts to gain scientific
visibility in their national language

REDIB (https://www.redib.org/en/ - former E-Revista)
SciELO (Scientific electronic library online -
http://www.scielo.br/)
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Non-English theses and dissertations

A lot of ETD repositories containing mainly non-English
theses and dissertations
Serbian case - more than 90% of PhD dissertations in
Serbian language
Authors of scientific publications want to attract interest to
their work to enhance their reputation

nationally
and internationally
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Three general approaches

Writing in English - Is that good for national heritage and
science?
Translation into English - Time-consuming process
Writing in non-English language, publishing research parts
in English
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Writing in non-English language, publishing research
parts in English

Writing dissertation in non-English language
Publishing parts of PhD research in journals, conference
proceedings, etc.
Publishing parts of PhD research is natural and very
common process
There are regional or national rules which prescribe this as
mandatory
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Regulative

The Serbian Ministry of Science prescribed a rule -
publishing an article in a journal belonging to the Web of
Science JCR list is mandatory
Results published in Serbian language in a PhD
dissertation are also visible to world science community
through journal articles published in English
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Our approach

Associated journal articles can be stored in CRIS UNS
system
The connection between a PhD dissertation and journal
article is established by author or librarian
If a PhD dissertation is a result of local searching of PHD
UNS, a reference to the associated journal article written in
English is provided
If a PhD dissertation has been exported to ETD
repositories networks, link (identifier) to the PhD
dissertation stored in an ETD node should open web page
which provides a reference to the associated journal
articles written in English as well
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Languages

After Yugoslav wars (in the 90s), all ex-Yugoslav republics
became independent countries
The official language of Yugoslavia was the
Serbo-Croatian language
Today, we have similar languages by morphology and
vocabulary derived from Serbo-Croatian language:
Serbian, Croatian, Montenegrin and Bosnian
More than 20 million people from the Ex-Yu region have
reading skills in all of the languages of the region
Multi-lingual search capabilities over texts and metadata
written in those languages should be implemented
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Two approaches

There are two approaches for developing ex-Yugoslav
language tools which would support those multi-lingual
search capabilities

Development of common preprocessing techniques
including stemming and parallel vocabularies
Creation of semantic space using Latent Semantic Analysis
(LSA)
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The tool

Ex-Yugoslav language tool performs preprocesing of PDF
texts and metadata before its indexing
This language tool is developed as a Lucene Analyzer
The developed ex-Yugoslav language tool has been put
into operation in 2013
About 5% of total number of downloads is performed from
Croatia, Montenegro and Bosnia and Herzegovina (three
ex-Yugoslav countries)
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The preprocessing steps

Case folding
Alphabet conversion
Stop word removal
Stemming
Vocabularies translation
Characters conversion
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Drawbacks

Time-prone process of creation parallel vocabularies - it is
almost impossible to create complete parallel vocabulary
for Serbo-Croatian languages
Even though we have complete parallel vocabulary, it
should be maintained taking into account that languages
evolve
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LSA

An exploratory case study was performed in 2017 that
investigated the creation of multi-lingual semantic spaces
for Information Retrieval
This experiment targeted the Serbian and Croatian
languages
These languages are similar - it is possible to create a
joint, or mixed, semantic space utilising Latent Semantic
Analysis, for semantic similarity comparison purposes
Latent Semantic Analysis, or LSA, is an Information
Retrieval technique whose origins are found in factor
analysis
Accurancy is about 90%
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Future Research Directions Utilising LSA

Check results with four languages: Serbian, Croatian,
Montenegrin and Bosnian
The automatic generation of a synonymy vocabulary list
between the different languages contained in a semantic
space
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Summary

More than 90% of PhD dissertations of the republic of
Serbia have been written in national language (Serbian)
Authors of scientific publications usually want to attract
interest to their work to enhance their reputation both
nationally and internationally
An approach which makes accessible research presented
in Serbian PhD dissertations for the English scientific
community through connected journal papers have been
described
Two approaches for making findable research presented in
Serbian PhD dissertations for the ex-Yugoslav scientific
community have been described
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Questions

Thank you for your attention!!!
If you have any questions, please do not hesitate to

ask me now
ask me during the conference breaks
contact me via email address dragan.ivanovic@uns.ac.rs
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