
 

 

Abstract — This paper presents creation of 
metadata about scientific-research outputs using 
the system CRIS UNS. That system is CERIF-
compatible research management system which 
has been being developed for the needs of 
University of Novi Sad. Unlike other system of this 
type CRIS UNS stores metadata about research 
outputs in the MARC 21 bibliographic format. 
Therefore, input of additional metadata about 
published research outputs is enabled. User 
interface of the system enables researchers to 
input metadata about their own outputs without 
the knowledge of the underlying bibliographic 
format. It means that CRIS UNS is interoperable 
with other CERIF compatible systems as well as 
librarian information systems based on MARC 21 
format and enables researchers to input metadata 
about their own outputs. 
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1. INTRODUCTION 

Y 2010, published scientific-research outputs 
in digital form along with associated metadata 

are available via various applications such as 
research management systems, digital libraries, 
information systems of publishing activity 
(Springer - http://www.springer.com/, Emerald - 
http://www.emeraldinsight.com/), institutional 
repositories, etc. The importance of open-access 
to published scientific-research outputs in digital 
format for further development of science is 
discussed in papers [1, 2, 3, 4, 5, 6, 7, 8]. 

The integration of various systems which 
contain research outputs such as institutional 
repositories, research management systems and 
librarian information systems has been discussed 
in recent years [9, 10]. Aim of that integration is 
avoiding or reducing duplicated inputs of 
metadata on the two platforms, as well as 
increasing quality level of services based on 
those metadata. Rich data model for storing 
metadata about scientific-research outputs 
increases interoperability with other systems  

 
Manuscript received December 20, 2012. The research presented 

in this paper was supported by Ministry of Science and 
Technological Development of the Republic of Serbia,   Grant III 
III43007: “Technology Enhanced Infrastructure for eLearning in 
Serbia”. 

Ivanović Dragan is with Department of Computing and 
Automation, Faculty of Technical Sciences, University of Novi Sad, 
Serbia (e-mail: chenejac@uns.ac.rs). 

 
which also contain metadata about scientific-
research outputs.  

Research management systems take 
significant role in the development of science 
[11]. Those systems collect, preserve and 
disseminate data about institutions, researchers, 
research projects, equipment, published results 
and other relevant data for scientific-research 
activity. Standardization of data used in those 
systems is necessary to enable scientists and 
researchers to find the desired data in various 
research management systems and to enable 
exchanging data between those systems. CERIF 
(the Common European Research Information 
Format) is standard which enables interoperability 
between research management systems [12]. 
The European Union encourages the 
development of national research management 
systems in accordance with the CERIF standard 
because the European Union wants to achieve 
maximum competitiveness of Europe at all levels 
of scientific-research activity. Common term for 
CERIF compatible research management system 
is CRIS (Current Research Information System). 
Due to specific local or national requirements, 
CRIS systems are built on different modifications 
of CERIF data model.  

An important part of the research management 
system is input of metadata about scientific-
research outputs. This paper presents input of 
those metadata using the research management 
system which has been being developed at the 
University of Novi Sad since 2008. This system is 
built on the CERIF-compatible data model based 
on the MARC 21 format. Metadata about 
scientific outputs are stored in the MARC 21 
bibliographic format which enables more detailed 
description of those outputs. Due to a large set of 
metadata about research outputs, this system is 
interoperable with the institutional repository as 
well as with librarian information systems. 

2. CRIS OF UNIVERSITY OF NOVI SAD 

CRIS UNS is a CERIF compatible research 
management system which has been being 
developed since 2008 at the University of Novi 
Sad in the Republic of Serbia. Experience gained 
from developing of the BISIS library information 
system (http://www.bisis.uns.ac.rs/) is used for 
developing CRIS UNS. The BISIS system has 
been being developed since 1993 at the 
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University of Novi Sad. The current version 4 is 
based on XML technology. Within the version, an 
XML editor for cataloguing in the UNIMARC and 
MARC21 format [13, 14] that uses the component 
for generating catalogue cards [15] and text 
server [16] is developed. The paper [17] 
describes an XML editor for searching and 
downloading bibliographic records in accordance 
with Z39.50 standard, and the papers [18, 19] 
describe a library circulation system. Distributed 
library catalogues in BISIS are discussed in the 
paper [20]. The papers [21, 22] describe 
modelling and implementation of web-based 
system for entering data about published 
scientific-research outputs in the UNIMARC 
format. 

The first phase of developing of CRIS UNS 
covered developing a subsystem for entry of 
metadata about published scientific-research 
outputs in the following forms: papers published 
in journals, papers published on scientific 
conferences, monographs, papers published in 
monographs, theses and dissertations. The 
second phase covered evaluation of scientific-
research outputs. The third phase covered the 
integration of the institutional repository of the 
University of Novi Sad in the existing CRIS UNS 
system; it means implementation of subsystems 
within the CRIS UNS system which allows input 
of scientific-research outputs in digital format as 
well as associated metadata.  

CRIS UNS is built on the CERIF compatible 
data model based on the MARC21 format which 
is presented in the paper [23]. The system 
implementation is described in papers [24, 25]. 
Moreover, the system meets requirements 
prescribed by Ministry of Science and 
Technological Development of the Republic of 
Serbia in the field of scientific-research outputs 
evaluation. Therefore, the system data model is 
extended with necessary entities [26]. The paper 
[27] specifies the set of metadata about theses 
and dissertations which are necessary for 
membership in NDLTD (Networked Digital Library 
of Theses and Dissertations - 
http://www.ndltd.org/). Also, previously mentioned 
paper presents how those metadata can be 
stored in the data model of CRIS UNS. 
Integration of the institutional repository of theses 
and dissertations in the system CRIS UNS is 
presented in the paper [28]. 

Data model and architecture allows an easy 
integration of the system with librarian information 
systems as well as interoperability with CERIF-
compatible national research management 
systems of European country. Scientific-research 
outputs from the system are available via 
Internet. Researchers can input metadata about 
those outputs without knowledge about underlying 
the standard CERIF and the format MARC 21.  

3. METADATA CREATION 

The application can be accessed by all modern 
browsers supporting HTML 4 and JavaScript 
(Internet Explorer 8.x, Mozilla Firefox 3.6.x). 
Registration was implemented for creating user 
accounts. User can sign in to application 

selecting “Login” item from the application main 
menu (Figure 1). 

 
Figure 1. Sign in to application 

Option “I forgot my password” (Figure 1) can 
be used for sending email with user account 
details to the user who forgot her/his password.  

The main menu for an authenticated user is 
shown in Figure 2. 

 
Figure 2. Main menu 

Adding the scientific-research output is 
invoked by selecting the appropriate item 
located in the “My publications” submenu 
(Figure 3).  

 
Figure 3. “My publications” submenu 

Hereinafter, the part of application related to 
input of metadata about paper published in 
journal is shown. Adding the paper published in 
the journal is invoked by selecting the item 
"Papers published in journal" located in the "My 
publications" submenu. First of all, the author 
has to choose the journal in which the paper is 
published. When a user starts to type journal 
name the application provides all journals which 
names start with typed letters (Figure 4). The 
user can choose a needed journal from the 
provided list of journals.  

 
Figure 4. Journal search 

If the journal is not in the list, the user can start 
advanced (fuzzy) search by clicking the button 
“Next >>”. The system then searches journals 
from database and displays all journals which 
meet the criteria of similarity with the entered 
name (Figure 5). The user can shorten words in 
the name of the needed journal, but in this case 
the full stop has to be added to the end of each 
shortened word. For instance: Elec. Lib. 

http://www.ndltd.org/


 

 
Figure 5. List of similar journals 

 Similarity criteria for two strings are defined as 
follows:  

 Each not shortened word in one string is 
not different for more than 2 letters from 
some word in another string. If word in 
one string is shortened then some word 
in another string starts with shortened 
word.  

 If one string contains more than 5 words, 
the previous criterion is satisfied for at 
least 80% of words. 

 Cyrillic and Latin alphabet are equal. 

In this way, the possibility of multiple entries of 
the same journal is decreased but not eliminated. 

If the journal is not yet registered in the system, 
the user can input the basic metadata about 
journal by clicking the button “Next >>”, otherwise 

the user can choose it by clicking the button  in 
appropriate row. After journal is added, an email 
containing journal details is sent to the system 
administrator (Figure 6). 

 
Figure 6. Email notification 

If the system administrator determines that the 
added journal is multiple input of the same 
journal, administrator can delete the added 
journal, and the system reconnects all papers to 
the appropriate journal.  

After choosing the journal, the system shows a 
list of all papers from that journal authored by the 
current user (Figure 7). 

 
Figure 7. The display of existing papers from a journal

The user can change paper metadata ( ). 

Clicking the button  opens the form for adding 
a paper. Entry of metadata is carried out through 

two dialogues; the first dialog is shown in Figure 
8. 

 



 

 
Figure 8. Entry of metadata about paper 

Paper title, subtitle, keywords, note and abstract 
are multilingual data. Their translations into other 
languages can be updated by clicking appropriate 
button (“Title translations...”, “Subtitle 
translations...” etc). The dialog for updating 
translations of title is shown in Figure 9.  

 
Figure 9. Translations of title 

Clicking the button “Next >>” (Figure 8) opens 
the second dialog for adding a journal paper. The 
dialog is shown in Figure 10. Using this dialog 
user inputs paper authors. The logged-in user 
must be one of the authors. It means that the 
logged-in author (Dušan Surla in example shown 
in Figure 10) cannot be deleted. Other authors 
can be deleted from the list of paper authors ( ). 

A name variant presented on the paper must be 
chosen for each author from the list (personal 
names in various languages and letters). If there 
is no appropriate name variant, it can be added 
( ). The ordering of authors is arranged by 
clicking the arrow buttons ( ). 

 
Figure 10. The dialog for inserting paper authors 

Clicking the button “Add...” opens the form for 
looking up an author from the database. If a 
needed author is not yet registered in the system, 
the logged-in user can input the basic metadata 
about that author (first name, last name, 
affiliation). 

The other parts of the implemented system, 
related to entering data about paper published in 
conference proceedings, monographs, papers 
published in monographs, theses and 
dissertations are similar to the part of the system 
presented in this section.  

Users can update their personal information, 
password, as well as list of their personal name 
formats. Those activities users begin by selecting 
the appropriate submenu item located in “My 
Data” (Figure 11).  

 
Figure 11. “My data” submenu 

Using the option “Display and update of 
bibliographic data” the users can view all their 
own bibliographic data (Figure 12). Update of 

data can be started by selecting the button  
from the appropriate table row.  

 



 

 
Figure 12. Display and update of bibliographic data

The author can sign out from the system by 
selecting the item "Log out" from the main menu 
of the application. 

4. CONCLUSION 

Creation of metadata about scientific-research 
outputs using the system CRIS UNS is presented 
in this paper. Metadata about outputs are stored 
in the MARC 21 bibliographic format. The system 
is compatible with systems based on CERIF data 
model. Moreover, the system can exchange data 
with librarian information systems based on the 
MARC 21 format. The main feature of the system 
is the fact that the researchers can add metadata 
about their papers by themselves without the 
knowledge of the underlying MARC 21 format and 
CERIF standard. Metadata which contain a lot of 
text are indexed using Apache Lucene 
information retrieval library, therefore, fuzzy 
search is enabled. 
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