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Abstract – The System BISIS is under 
development since year 1993. The first version 
of the system was developed and deployed in 
several faculty libraries in year 1996. The 
current, fourth version is now in use in 44 
faculty, city and specialized libraries. In this 
paper we are presenting an overview of the 
development of this system as well as an 
overview of the research related to cataloguing 
editors, download of the bibliographic records 
and circulation of library holdings. The 
advantages of these researches over other 
publically available library systems are 
highlighted.  

1. INTRODUCTION 

HE distinct section containing an overview 
of the library software packages [2] exists 

on the Internet presentation of the Library of 
Congress for MARC standards [1]. Most of 
these software products are commercially 
available and consequently not available for 
free download. Only user manuals are 
available for analysis of functional 
characteristics of the software. Some of these 
products are ALEPH 500 [3], Voyager [4], 
Atriuum [5], Concourse [6], CyberTools for 
Libraries [7], EOS.Web [8], Polaris Library 
Systems [9], SirsiDynix Symphony [10], 
SirsiDynix Unicorn [11] etc. There are also 
software products like Evergreen Integrated 
Library System [12] and Koha [13] which are 
available free of charge and whose functions 
can be completely analyzed by downloading 
installation packages.  

In Republic of Serbia several library software 
systems are currently in use and BISIS is one 
among them. The BISIS system is under 
development since 1993, it had several 
versions and the fourth version is the current 
one.   
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Within the framework of the development of 
BISIS system 16 MSC theses and 6 PhD 
theses are done and about 200 bibliographic 
units are published. The system is in use in 44 
libraries (24 city libraries, 15 libraries of higher 
education institutions and 5 specialized 
libraries). BISIS is running under public 
operating systems (various versions of Linux) 
and data bases (SAP DB, MySQL, 
PostgreSQL). It is also running under vendor 
operating systems (Windows, UNIX and 
others) and databases (Oracle, Microsoft SQL 
Server, and others).  

2. VERSIONS OF THE SYSTEM BISIS 

The first version of the BISIS system 
appeared as a part of the results of the project 
“A System for Information Creation and 
Retrieval.” During the period 1993 – 1996 this 
project was financed by Ministry for Science 
and Technology of the republic of Serbia. The 
head of this project was late professor dr 
Branko Lazarević from the Faculty of 
Organizational Sciences (FON) Belgrade. The 
methodology applied for development of this 
project was structural system analysis and 
object oriented software development. The 
CASE tool ARTIST developed at FON and 
supporting this methodology was used.  

 
The software system BISIS ver. 1 was 

implemented in C programming language, 
while the database management system used 
was  db_VISTA. Version 2 is implemented in 
programming language Java and in Oracle 
environment from which the text server 
supporting Unicode text was also borrowed. 
The following versions of the system are all 
developed using Java programming language. 
The main difference between Version 2 and 
Version 3 is the text server for bibliographic 
records indexing and searching.  In Version 3, 
the novel, original text server was developed 
which is specialized for indexing and searching 
bibliographic records in UNIMARC format. 

 
Development of the fourth version is based 

on XML technologies. The cataloguing editor of 
the fourth version is described in papers [14-

T



16]. In papers [17-20] the segment of the 
system dealing with use (circulation) of library 
holdings is described. An editor for creating 
queries according to Z39.50 protocol is 
presented in papers [21-24]. 

 In the fourth version of the BISIS system the 
text server is created for indexing and 
searching bibliographic records utilizing Lucene 
library (http://lucene.apache.org/). Description 
of this text server is given in paper [22]. In the 
paper [25] the solution in the form of 
standalone software package aimed at creating 
catalogue cards is proposed.  

3. CATALOGUING EDITORS 

Cataloguing editor is an important 
component of the cataloguizer work station 
which was subject of numerous researches. 
Historical development of the cataloguer work 
station was the subject of the paper [26]. In the 
paper [27] the influence of the Web 
development on cataloguing was described. 
The paper [28] deals with general principles of 
cataloguer work station. 

 
Within the project BookMARC [29] significant 

research was done which is related to 
specification of XML documents describing 
bibliographic formats. The schemes for 
UNIMARC and MARC 21 format are developed 
[30]. The result of this research which is related 
to UNIMARC format is published in the paper 
[31] and the complete scheme of UNIMARC 
format is given in [32]. The subject of the paper 
[33] is creation of XML scheme for MARC 21 
format, and in [19] the complete scheme of the 
MARC 21 format which is developed within the 
same project is given.  

A considerable improvement comparing with 
existing solutions of the cataloguing editor in 
BISIS system is presented in M.Sc. thesis [14]. 
The result obtained in this thesis is a 
cataloguing editor for processing bibliographic 
units according to UNIMARC format. 
Implementation of this editor is based on XML 
technologies. This editor is integrated within 
the fourth version of the BISIS system.  

 
The subject of the research which is 

described in PhD thesis [34] is further 
development of the editor for bibliographic units 
processing according to MARC 21 format. The 
basic idea is to implement editor that supports 
entry of the structured data of MARC 21 
records following the principles of the 
contemporary programming languages editors.  

 

Results of the research in PhD thesis [34] 
 
The original scientific contribution is 

implementation of the editor which supports 
data entry for structured data of the MARC 21 
records in the form which is imminent to the 
modern programming language editors.   Such 
an approach to implementation of the editor for 
MARC 21 records was not found in available 
literature sources.  

 
It is shown that by utilizing Eclipse plug-in 

technology one can create applications for end 
users. Use of Plug-in technology for 
applications development enables use of large 
library of user interface components of the 
Eclipse platform thus providing for avoidance of 
the program code generation even when 
developing additional functionalities. In 
addition, plug-in technology enables 
development of easily extensible applications 
by using the concept of the extension point. 
That way the software components are created 
that can be reused by a large number of 
different information systems.  

 
The suggested mean for generating an 

editor based on specification of the grammar in 
Xtext framework can be also used for 
generating editors for other information 
systems.  Xtext framework offers considerable 
opportunities for specifying advances for 
generated editor likewise constraint 
specification, data transformation, creating user 
help for data entry, etc.  All these advances 
provide for creating modern user interface only 
specifications based, without need for writing 
the program code.  
 

An important contribution is the practical 
implementation of the obtained results that will 
be the starting point for creation of the version 
of the software system BISIS based on MARC 
21 format.  

4. DOWNLOADING BIBLIOGRAPHIC RECORDS 

 
The latest development of the library 

information systems is directed towards end 
user which strives for simple and unique acess 
to holdings of different libraries In order to 
achieve the necessary interoperability diverse 
library standards are designed such as Z39.50 
[35], SRU [36], OAI-PMH [37].  

 
It is a common scenario that multiple library 

standards are used together in different 
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projects. One possible conjoint implementation 
is to build a central catalogue that could be 
retrieved via SRU protocol, while 
simultaneously filling the same catalogue with 
bibliographic records from various holdings via 
OAI-PMH protocol [38]. This model is used for 
implementation of the European libraries portal. 
This portal which is described in papers [39, 
40] is aimed at connecting the leading 
European libraries and creating an integral 
central catalogue. Yet another example of 
interconnecting digital repositories is the 
project NORA [41] which is under development 
in Norway. Similar approach to combination of 
OAI-PMH and SRU protocols is also used in 
project Оckham [42]. This is the project which 
has digital libraries as its subject, jointly 
developed by Emory University, Oregon State 
University, Virginia Tech, and University of 
Notre Dame. In the paper [43] the system 
Ockham Alerting Service aimed at retrieving 
other OAI-PMH repositories is described. 

 
Taking into account that implementation of 

the services supporting SRU protocol is much 
simpler than those supporting Z39.50 protocol, 
many libraries are implementing SRU protocol. 
One of the first libraries that have accepted this 
protocol is the Library of Congress. 
Nevertheless, the libraries that opted for 
services utilizing SRU protocol, still want to 
keep the option of Z39.50 search if already had 
that service implemented.  

 
An example of the software component that 

implements SRU service is the ОCLC SRU/W 
component [44]. In the paper [45] the systems 
that have integrated this component in their 
existing frameworks are described.  

In regard to the fact that diverse standards for 

bibliographic records exchange exist, the goal 

of the BISIS development is to create such 

software system that will enable integration of 

new standards without changes to existing 

architecture of the system. The results of these 

researches that are extension of the research 

initiated in M.Sc. thesis [22] are presented in 

the PhD thesis [46]. 

 
Results of the research in PhD thesis [46] 

 
It is shown that type-1 query (of the Z39.50 

protocol) can be transformed into query defined 
by CQL query language (protocol SRU). 
Transformations of the type-1 queries to CQl 
query language are defined as well as 

transformations of the CQL query language to 
Lucene query language. The software 
component which mediates between existing 
library system and service for search and 
download is created.  

 
Both server and client side of the SRU 

protocol are modeled and implemented. An 
extension of the SRU standard aimed at using 
this same standard for communication between 
client and server when writing data into remote 
database is proposed. The procedure for 
integrating implemented system into library 
system BISIS version 4 is described.  

5. LIBRARY HOLDINGS CIRCULATION 

Library holdings circulation comprises all 
activities related to work with library users like 
user records keeping, borrowing and 
discharging, generating diverse statistics, etc. 
In the paper [47] the role of the librarian related 
to cooperation with users is described. 
Experiences that are presented in papers [48] 
and [49] show that electronic services expedite 
more efficient use of library holdings. In the 
paper [50] several such services are described 
as well as how these services improve library 
operation.  In the paper [51] the results of the 
research claiming that advances achieved in 
users’ search influence increase of the use of 
library holdings and interlibrary loans. Increase 
of the operative work with library users that is 
achieved by using RFID (Radio Frequency 
Identification) technology is described in paper 
[52]. In the papers [53] and [54] the role and 
the importance of the statistical reports on use 
of library holdings for improvement and 
extension of library holdings is presented.  

 
The most widely used and the most popular 

service for interlibrary loans is OCLC service 
[55]. The OCLC (Online Computer Library 
Center) organization was established in year 
1967 at Ohio University with goal to make 
access to libraries   easier. Today, the OCLC 
services are used by more than 69000 libraries 
from 112 countries. In the paper [56] the 
features of the software for interlibrary loan 
which is used at Michigan University are 
described. The practice of interlibrary loans in 
universities and colleges in Israel is presented 
in paper [57]. The paper [58] presents the role 
of the central catalogues in the process of 
interlibrary loans. Development and 
implementation of the services that consolidate 
retrieval and borrowing of the books from 
national, regional and provincial catalogues in 



Norway are described in paper [59]. The 
interlibrary loan situation in Great Britain is 
presented in paper [60], while the paper [61] 
presents interlibrary loans situation in 
Australian libraries. The paper [62] presents 
two systems for interlibrary loans that are used 
in Mexico.  

The system BISIS version 4 fulfills all 
requirements of electronic library operation for 
users’ records keeping and serving library 
users only within the local library holding. The 
researches related to this segment are 
presented in [17]. The continuation of these 
researches is presented in PhD thesis [63] 
aimed at extending the system for circulation in 
order to support circulation within the 
consortium of several libraries.  

 
Results of the research in PhD thesis [63] 

 
Particular scientific contribution in this 

research is the pattern oriented software 
architecture of the subsystem for client/server 
communication. By appropriate combination of 
several design patterns the architecture which 
enables uniform communication between client 
and server within diverse network 
environments and via different transport 
protocols was reached.  The very same 
architecture also enables conversion of the 
data under exchange into diverse formats that 
satisfy specific needs. The clients which use 
this subsystem are communication 
independent in a sense that they always send 
to the subsystem the data that is conformant 
with the same format, while the communication 
is adapted in the configuration which is 
forwarded to the subsystem. The subsystem is 
independent of system’s business logic; the 
system uses subsystem in a way to enable 
integration within any system which needs 
client/server communication. The changes of 
the system’s functionalities do not require any 
changes in communication subsystem.  

 
Integration of the communication subsystem 

into circulation system the uniform 
communication mode of client application with 
server side is achieved both for local (intranet)  
and global (Internet) servers. The same 
communication model is used when 
communicating with remote libraries within the 
BISIS library network. The same system is 
integrated in all other parts of the BISIS system 
where there was a demand for client/server 
communication.  

 

An additional extension of the software 
system for circulation was implemented 
through NCIP protocol. The protocol is 
implemented within the system for client/server 
communication thus providing client with an 
option to access other libraries via NCIP 
protocol. For extension, the adapter pattern 
was used. Also, the NCIP service aimed at 
serving other libraries access to the data 
according to NCIP protocol is implemented.. 

6. CONCLUSION 

In this paper a brief overview of library software 

systems is given, stressing the development of 

the BISIS system.  

These systems are developing in conformance 

with development of information and 

communication technologies.  Information and 

communication technologies have significantly 

influence development of other systems for 

creating and searching electronic content and 

their meta data. The most significant among 

them are digital libraries, research information 

systems, institutional repositories, information 

systems of publishing institutions.  

The latest development of the BISIS system is 

directed towards integration of above 

mentioned systems for creation and utilization 

of digital content. 
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