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Foreword 
 
 

This publication is the result achieved through a part of the activities carried 
out within the frame of the TEMPUS Project JEP 16114-2001: Web Based 
Inter-University Library Network. The main goal of the Project itself was to 
establish a library network based on the software system BISIS version 3, con-
sisting initially of the consortium members: 

1. Fachhochschule Merseburg, University of Applied Sciences, Merseburg, 
Germany, Project contractor; 

2. University of Novi Sad, Novi Sad, Serbia and Montenegro, Project 
coordinator; 

3. Aristotle University of Thessaloniki, Thessaloniki, Greece, Project partner; 
4. Institute of Informatics, Faculty of Natural Sciences and Mathematics, 

University “Ss. Cyril and Methodius”, Skopje, FYR Macedonia, Project 
partner; 

5. Faculty of Technical Sciences, University of Novi Sad, Novi Sad, Serbia 
and Montenegro, Project partner; 

6. Faculty of Sciences and Mathematics, University of Novi Sad, Novi Sad, 
Serbia and Montenegro, Project partner; 

7. Group for Information Technologies, Novi Sad, Serbia and Montenegro, 
Project partner. 

 
One of the important activities planned within the frame of the Project was 

the International Conference on Distributed Library Information Systems. The 
Conference was held in Ohrid, FYR Macedonia from June 1st  till June 6th , 2004. 
Representatives of all Consortium members, library and IT experts, attended the 
Conference. Along with the participants from Consortium members’ institutions, 
several distinguished external experts in library management and library related IT 
from United Kingdom, Slovenia, FYR Macedonia, and Serbia attended the 
Conference. Contracting and coordinating institutions, with approval of all 
consortium members and EU Commission, invited the participants of the Tempus 
project Building Cooperative Academic Library Network in Serbia who also 
attended the Conference. The total number of participants was 40. 

The scope of the presentations given at the Conference targets the problems 
and solutions for distributed library information systems. The total number of the 
presented papers, whose authors are librarians, experts in library management and 
IT experts, is 21. All papers presented at the Conference are published in these 
Proceedings. 
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The papers are grouped in three groups. The first group comprises invited 
papers. These papers deal with general problems related to library management 
automation, planning and organization of the library services based on the contem-
porary information technologies, and applications of the modern information 
technologies to quality control of the records in library databases. The second 
group of the papers presents the software solutions applied to web based inter-
university library network. The detailed presentations of the software system BISIS 
version 3, as well as the solution to the networked digital library of theses and 
dissertations of the University of Novi Sad are given. The third group comprises 
the papers presenting achievements related to applications of automation and 
information technologies to several libraries of the consortium members. The 
following libraries were presented: 

1. Library of the Fachhochschule Merseburg, Merseburg, Germany 
2. National and University Library “St. Clement Ohridski”, Skopje, FYR 

Macedonia 
3. Library of Faculty of Humanities and Social Sciences, University of 

Novi Sad, Novi Sad, Serbia and Montenegro 

In the end, the publication contains the list of participants at the Conference. 

As the members of the Project team and editors of these Proceedings, we 
would like to express our gratitude to all participants in the Project, authors of the 
presented papers and all those attending the Conference. We express the gratitude 
to Prof. Dr Dušan Petrovački, Secretary of the Provincial Secretariat for Science 
and Technological Development of Autonomous Province of Vojvodina, for the 
financial support given by the Secretariat to the development of the Networked 
Digital Library of Theses and Dissertations. We also would like to thank to Prof. 
Dr Charalampos Fragkakis, representative of Aristotle University of Thessaloniki 
for his contribution to the realization of the Project. Dr Joachim Reus, Dr Bernhart 
Gottschalk and Mrs. Renate Kawohl-Gottschalk did an excellent work in admini-
strative management of the Project and we are grateful for their efforts. 

On behalf of all Project participants we would like to express special 
gratitude to our contractor Fachhochschule Merseburg. Fachhochschule Merseburg 
provided an unselfish help and support to the Project realization. Therefore, we 
would like to express our particular thanks to Prof. Dr. rer. nat. habil. Heinz W. 
Zwanziger, Rector of the Fachhochschule and Prof. Dr Georg Hillrichs, Dean of 
the Department of Informatics and Applied Natural Sciences.  

Very special gratitude we owe to Prof. Dr Ivan Seder, contractor repre-
sentative and Prof. Dr Margita Kon-Popovska, representative of the University “Ss. 
Cyril and Methodius”, Skopje for the large and valuable contributions to the 
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realization of the Project, efforts made in organizing the Conference and an 
unselfish and friendly support.  

All expenditures related to the preparation of the Conference, travel and stay 
costs for the participants and the expenditures for printing and publishing these 
Proceedings are covered by the budget of the Tempus Project JEP 16114-2001: 
Web Based Inter-University Library Network by the European Commission. On 
behalf of all Project participants and all Conference participants we would like to 
express the gratitude for this support. 

 

Novi Sad, 2004. 

 
 

Editors 
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National and International Standards 
for Library Automation 

Alan Hopkinson 
Head of Library Systems 

Middlesex University, London, UK 
A.Hopkinson@mdx.ac.uk  

1. Introduction 
Librarians like standards compared with most other professions. For 

example, you will find few librarians who do not agree with the desirability of one 
type of standard used very much in libraries, classification schemes. You may find 
librarians who like to develop their own schemes though these are fewer than used 
to be the case. You will certainly find librarians in charge of classifying who 
develop their own amendments to existing schemes, but basically librarians like to 
pay lip-service to standards. 

Some authorities suggest that standards stifle innovation [1]. But without a 
platform supported by a core of standards, many information-based activities 
would not even begin. The question in every profession is to what level to take 
standards. The library and information profession is predominantly public sector 
based and is not as competitive as even the organizations in which the libraries are 
based. For example, in the United Kingdom, small businesses can usually rely on a 
public library for reference material and most public libraries will give such 
information over the phone. There is little room for rivalry between different local 
authorities since they cover different areas. Universities are more likely in Britain 
at any rate to be rival institutions and university libraries do not want to support 
and indeed are not funded to support other university’s students; nevertheless there 
are many agreements whereby students and staff can visit each other’s institutions 
to read material that is not readily available elsewhere. So this spirit of mutual 
cooperation has had an effect on universities. 

2. Standard Building Blocks 
The standard building blocks which libraries use have been developed 

outside the profession. Many standards are not really standards but conventions 
such as the way words are spelt. Many have developed over centuries. When 
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computers were introduced there was a need for standards to enable computers to 
communicate with each other and these were developed in the computing industry. 
Some were developed by the leaders in the field such as IBM. Others were 
developed by national standards bodies, such as ANSI, the American National 
Standards Institute or by the International Organization for Standardization in 
Geneva to which national standards bodies belong. The most famous standard for 
communication between computers is ASCII, now an international standard [2]. 
This was derived from the coding used in telexes. Punctuation, letters of the 
alphabet, numbers etc are represented by combinations of binary characters which 
make up a range from 0 to 255 (originally this was only to 127). 

This is a very interesting standard with which to begin for many reasons 
particularly in this part of the world. The forerunners of the standards first included 
only upper case and not lower case letters. You will see that early library catalogue 
printouts have no lower case letters, they are all in capitals. The codes were very 
much American if not English language biased so it was not until the codes were 
extended from 128 to 256 combinations that it became possible to include diacritics 
as accented characters are popularly called. Initially there was a character set for 
western European. Each set was called a code page. As time has gone on other 
code pages have been set up for other languages. Finally this has led to UNICODE 
[3] which consists of a mechanism of setting up ‘large’ code pages which include 
many languages. 

3. Record Structures 
Given the basic building blocks, we can begin to build computer systems 

which will serve the functions that libraries need. Library automation began in 
universities in the early 1960s and by the end of the decade the US Library of 
Congress and the British National Bibliography had started the MARC programme 
[4]. These were the days of tape as far as computers were concerned. Computer 
storage, the equivalent of floppy disks or hard disks in computers today was only 
under development, and most data was stored outside the computer on magnetic 
tapes. So the MARC standards were made compatible with the way data were 
stored on magnetic tapes and given a record structure akin to that of magnetic tape. 
The data elements found on a catalogue card were allocated three-digit identifiers 
known as tags. The Library of Congress in conjunction with the American 
Standards bodies attempted to make this into an American standard but it was not 
accepted as the scientific information industry wanted to develop similar standards 
for its abstracting and information services which would have been subtly different. 
Instead only the record structure was confirmed as a standard [5] and was later 
adopted as an international standard ISO 2709 [6]. In the first edition of the 
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American standard the MARC tags were listed for illustrative purposes and were 
not regarded as part of the standard. 

MARC which is not officially a standard illustrates the different players in 
the standardization activity. What do we mean by official standards? The standards 
adopted by ISO and its member bodies in different countries. Of course there are 
proprietary standards which is what we call standards which arise from their 
adoption by a large and influential manufacturer such as IBM or the now defunct 
DEC (Digital Equipment Company). In particular fields such as ours there are 
other players. MARC was developed by national libraries which are the equivalent 
of IBM in terms of influence in our field. The Library of Congress began the 
development of MARC in 1966 as a means of circulating catalogue records around 
libraries in the United States. The British National Bibliography, later absorbed 
into the British Library joined in 1967 and made some improvements to MARC 
which the US never accepted. So henceforward there were two formats, US MARC 
and UK MARC, until 4 June 2004 when the British Library will cease to use UK 
MARC as it completes the implementation of its new system [7]. Since other 
libraries have not changed they will provide UK MARC records for up to three 
years, converting them from MARC21 as US MARC is called today. Other 
countries adopted their own national formats based usually on the US or UK 
practice. In the late 1970s it was felt in the international library community that 
there should be an international format into which every national library should 
convert its records so under the auspices of IFLA UNIMARC was developed, a 
manifestation of this format is now COBISS MARC (COMARC). We referred to 
the different practices between libraries and scientific information providers. This 
came to a head in the holding in 1978 of the International Seminar on 
Bibliographic Exchange Formats entitled ‘Towards a Common Bibliographic 
Exchange Format?’ [8]. This conference resulted in a new format known as the 
Common Communication Format (CCF) [9] which was developed under the 
auspices of UNESCO. Immediately after the meeting mentioned above, a meeting 
of an ISO working group took place to begin work on a data element directory and 
this has been the catalyst for other standards [10]. 

4. Data Element Definitions 
In those days library standards were needed most in the catalogue record. 

Even holdings were not governed by standards as this was not an area where 
libraries were exchanging data. In any case, to achieve standard records which 
could be exchanged, MARC alone was not sufficient. A number of other standards 
had been adopted as international standards. There is the set of standard numbers, 
ISBN [11], ISSN [12] etc which are international standards. Standard abbreviations 
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have been developed as standards [13]. Additionally to support a standard 
catalogue record across systems, the series of standards called ISBDs was 
established based on ISBD(G) [14], also by IFLA, and these were incorporated into 
cataloguing codes such as AACR [15]. Countries of Eastern Europe wanted to 
adopt them but IFLA had no authority as a standards making body so they tried to 
establish it as an ISO standard. This led to problems because ISO standards have to 
be vetted by committees and these were made of different people with different 
interests from those who had been instrumental I developing the ISBDs so since 
IFLA would countenance no changes to ISBD, the idea of it being an ISO 
standards had to be dropped. So library standards remained supported by unofficial 
standards and the world stabilised until the development of microcomputers. 

5. Microcomputers 
The introduction of microcomputers made great changes to the world of 

library automation for two reasons. Large databases could be stored on a desktop 
computer so institutions much smaller than the national libraries and other large 
libraries using mainframe computers began to import data into their system. 
Organisations in developing countries could set up catalogues on PCs using freely 
available software such as UNESCO’s CDS/ISIS software. Secondly microcompu-
ters began to be used as clients to mainframe systems, allowing processing to be 
done locally.  

Standards were developed for applications such as inter-library loan to 
enable ILL messages to be sent between different systems. Recently this standard 
has been feeding into a revision of the data element directory mentioned above. 

The large number of library catalogues available for searching spurred on the 
development of a new standard to enable cross catalogue searching. This was 
developed by NISO the US standards body dealing with libraries known as Z39.50 
[16]. It was later adopted as ISO 23950. It prescribes identifiers for indexes, rules 
for searching via these indexes and methods of returning the results of these 
searches. The implementation of the standard by software used to search library 
catalogues enables a user to search across many systems with different 
architectures. However, there are no strict definitions of how the indexes are to be 
generated. Because most systems are based on MARC and ISBD-influenced 
cataloguing codes there is a certain amount of consistency in the data being 
searched. But a personal author index for example could be created in many 
different ways and any searches mad across catalogues will usually not be as 
effective as if individual searches were made across each. 
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If you search across catalogues you will find material available only in one 
library or in libraries other than one’s own. If that is the case you may wish to 
obtain the materials. Some librarians are worried that this ability to search many 
catalogues with relative ease will increase inter-library loan to an unaffordable 
level. How can costs of inter-library loans be reduced? One way would be by 
allowing borrowers to visit other libraries to borrow material they could not find at 
their home library. A standard has been developed by NISO for this a purpose, 
known as NCIP, NISO Circulation Protocol [17]: this may be adopted as an ISO in 
the near future. This enables borrower details to be read from other systems and 
loans permitted to them in consortia arrangements. It is a parallel system to Z39.50 
but for circulation systems to interact with each other. 

5. Book Trade Standards 
We have mentioned briefly two standards which are used by the book trade, 

the ISBN and ISSN. The ISBN is currently 10 digits but will be brought in line 
with the European Article Number and become 13 digits in 2007. This is to 
increase ‘the range of numbers and to bring it in line with other commercial 
systems.  

For ordering, the book trade uses a standard called EDIFACT [18] used by 
other sectors of commerce for ordering their commodities. Library systems are now 
implementing orders and invoices via EDIFACT. This is looked after in the UK by 
BIC, Book Industry Communication, which is supported by a consortium of the 
Publishers Association, the British Library, CILIP (formerly the Library Asso-
ciation) and the Booksellers Association. 

Because of the prevalence of the XML standard mark-up language, the book 
trade have sought a standard for their interchange of data using XML and have 
developed ONIX [19]. This is a standard format that publishers can use to 
distribute electronic information about their books to wholesale, electronic and 
retail booksellers, other publishers, and anyone else involved in the sale of books. 

6. Future Standards: RFID 
We have looked at current standards. To give you an idea of how standards 

bodies work, it is interesting to look at what is happening with RFID. This means 
Radio Frequency Identifier and it is the system that will replace bar codes in the 
future. It consists of a chip or tag attached inside a book and which has encoded in 
it the bar code. In some systems it also has encoded a byte which indicates whether 
it is issued to go out of the library or not. The data are read by a radio receiver. 
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This is a developing technology and it has much potential. Standards have been 
developed outside the library world where warehousing is already using the 
technology, to specify the frequency of the transmission. Other standards indicate 
the position of the codes on the chip and the codification to be used. What is 
needed now is a specification of the kinds of data that should go on a tag used for 
library circulation control and the format of the data. In 2001 at an ISO meeting it 
was suggested by the Danish Standards body that there should be a working party 
to consider these issues. In the event there were not enough countries willing to 
contribute to this exercise. At the time this might have been controversial since the 
book trade were very interested in each book holding a chip containing a standard 
number, the ISBN, followed by a consecutive number which would have made a 
unique number which libraries as well as booksellers could have used. In the event 
this was not realised since the cost of tags about 50 euros is too expensive for 
booksellers to fit in each book when they would have little use for it. Libraries 
however use the tags repeatedly since books are loaned repeatedly. In May 2003 it 
was decided to keep an eye on the situation in the event that the work might need 
to be resumed. In 2002 there was one library in the UK using this technology. In 
2003, three new libraries came on board. In  2004 at least three libraries have 
decided to use RFID. If there is no standard then any library wishing to switch 
from one system supplier to another might discover that this could not be done 
without rewriting the data to the tags for all the books in the library, hence the need 
for a standard. 

7. Recap of Standards Bodies 
The review of these standards has indicated who is involved in the 

development of library standards. ISO is the main approval body for standards and 
after this come the national standard bodies. ISO is a large organization and is 
divided into technical committees. Technical Committee 46 is the one that deals 
with libraries and it is called Information and Documentation. This committee has 
been active for over 50 years [20]. The most active national standards body in this 
field is NISO in the US. They are interested in NCIP but not in RFID in libraries so 
NCIP has gone ahead as an American standard. Open URL is another standard to 
enable the persistence of URLs which NISO has supported [21]. NISO works very 
closely with the Library of Congress and other sectors of the US Library 
Community. In the UK, BSI works in this area but generally does not propose 
standards but has to approve every ISO standard for UK use and can vote against 
standard proposed by other country standards bodies. 

Other bodies maintain library standards. MARC is a standard and the 
Library of Congress maintains the format with the help of various committees 



 9 

which include representatives of the British Library. The Library of Congress also 
maintain language codes and look after the maintenance of Z39.50 on behalf of 
NISO. 

Classification schemes also have to be maintained as new concepts develop 
as well as different ways of viewing certain subjects. Library of Congress Subject 
Headings are maintained by the Library of Congress [22]. The Dewey Decimal 
Classification Scheme is maintained by OCLC, the US equivalent of COBISS. 
UDC is maintained by the UDC Consortium of which BSI is a member, since they 
publish the English Edition. 

IFLA maintains the ISBDs and the UNIMARC standard assisted by the 
Permanent UNIMARC Committee which consists mostly of representatives of 
UNIMARC using national libraries or other institutions. IFLA has also over the 
years contributed very much to research and development in the field. Among the 
latest is a review of the purpose of bibliographic records which is feeding into the 
development of the ISBDs and UNIMARC [23]. 

Book trade standards are maintained in Europe by BIC who act on behalf of 
the European Editeur Group. 

7. Conclusion 
This paper has attempted to give an overview of the standards involved in 

library automation, and the organizations that work on them. Institutions in any 
country may join IFLA and there is a reasonably active membership in this region. 
For example, the National Library in Belgrade has recently prepared translations of 
ISBDs and UNIMARC into Serbian. It is hoped to have a representative from 
COBISS on the Permanent UNIMARC Committee. 

It is much harder to influence the activities of ISO since it depends on the 
national member body being active and this costs money. Even in the UK we had 
to fight hard to participate in the ISO TC 46 group that deals with the standards 
mentioned in this paper. However, NISO do have international experts on their 
committees and since they develop many of the standards that ultimately become 
international standards this is one way in which other specialists can become 
involved. 
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Overview of the Development of the 
Library Information System BISIS 

Dušan Surla1, Zora Konjović2 
1Faculty of Sciences and Mathematics, University of Novi Sad 

2Faculty of Technical Sciences, University of Novi Sad 
{surla,ftn_zora}@uns.ns.ac.yu 

Abstract. The library software system BISIS is being developed at University of 
Novi Sad since 1993. The first version of the system has been in use in libraries 
since 1996, while the third version is currently in exploitation. Moreover, new 
versions of the system are being developed. 

1. Introduction 
The Ministry of Science and Technology of the Republic of Serbia has 

financed the project [1] which defines the requirements of the library network (LN)  
of the System of Scientific and Technological Information of Serbia (SSTIS). The 
same ministry funded the project System of Information Forming and Searching 
from 1993 to 1996. The project has been realised by joint work of five institutions 
for science and research. 

Research results of this project are given in the monograph [2]. The chapter 
6 presents results of the sub-project Design and Implementation of the Sole System 
for Documents Indexing and Searching which was realised in «Mihajlo Pupin» 
institute in Belgrade. The chapter 8 shows the results of the sub-project Design and 
Implementing of Library Subsystem of SSTIS which was carried out at the Faculty 
of Natural Sciences and Mathematics in Novi Sad. The research conducted during 
these two subprojects resulted in the software system for library management, 
named BISIS ver. 1.0. The system is based on the UNIMARC format [3]. 

The development of the BISIS system was carried on after 1996 at the 
University of Novi Sad. The work resulted in the BISIS ver. 2.0 and the BISIS ver. 
3.0, and the new versions are currently being made. [4] contains the instruction 
manual for use of the currently used version 3 and the list of published papers 
concerning the work on the system development (140 references by 41 authors). 
The most important research portions are grouped within subject matters of MSc. 
and Ph.D. [5-15]. 



 14

2. Library Network Requirements 
The goal of the project [1] is establishing the basic elements of the 

development of the computerised library network regarding hardware and software, 
as well as standards to be complied with when designing and acquiring equipment, 
producing bibliographic information, i.e. databases of bibliographical records. This 
project contains the following definition of the term 'library network'. A library 
network, being an infrastructure part of the SSTIS, is a system of interconnected 
library information and documentation institutions with considerable funds of 
scientific and expert references which, through cooperation and with the help of 
information services and built communication network, supply users with library 
information, as well as primary documents, in a direct, fast and easy way. The tasks 
of LN SSTIS performed locally are also given, together with those being carried 
out on the information service level. 

The tasks of LN SSTIS being performed locally are: 
• Local support for shared cataloguing, 
• On-line search of local databases, 
• OPAC, 
• Acquisition, 
• Circulation, 
• Library statistics, 
• Check of serials being complete, 
• Local support for interlibrary loans, 
• Local issuing secondary publications, 
• Local segment of coordinated acquisition. 

Tasks of LN SSTIS available on the information service level: 

• Shared cataloguing of primary documents, 
• Central catalogues maintenance, 
• On-line search, 
• Interlibrary loan, 
• Coordinating acquisition of primary documents, 
• Issuing secondary publications, 
• Information dissemination, 
• Directory service, 
• Accessing foreign information sources. 

The system BISIS has been developed so that the aforementioned tasks of 
LN SSTIS be realised. 
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3. Versions of the Software System BISIS 
The following terms have been defined in the chapter 8 of the monograph 

[2]: document, record and bibliographical material. By a document it is meant a 
source bibliographical unit (a book, a magazine, etc.). A record represents a data 
set about a document, while a set of records stands for bibliographical material. 
The same monograph also defines the following functions of the Library 
information system: 

• Defining standards for processing and searching, 
• Creating bibliographical material, 
• Library reporting and documenting, 
• User search, 
• Use of bibliographical material. 

Defining standards for processing and searching facilitates description of 
the structure of individual standards and their representation in the database, thus 
enabling performing basic BISIS functions. Standards for bibliographic material 
maintenance and records structuring, librarian working environment and catalogues 
and reports formats are separately defined. The UNIMARC format is adopted as a  
basis for data exchange and structuring Database of bibliographical material in the 
BISIS system. The definition of the standard for bibliographical material mainten-
ance is supposed to facilitate the description of the UNIMARC format structure 
and its representaion in the database in order to provide a mechanism for 
performing the remaining functions of the system in compliance with the adopted 
standard. Defining the librarian working environment should allow listing 
librarians, description of various document types and their representation in the 
database. Defining catalogues and reports formats is supposed to enable abstract 
description of the structure of an arbitrary report and catalogue about documents 
being formed out of the BISIS database, and representing that structure in the 
database. Structuring search results, librarian reports and documents catalogues 
would be performed in this way, as well as results of user queries which are results 
of database search induced by librarians requests and users queries. 

Creating bibliographical material means documents processing and structu-
ring records according to the adopted standard using the parameters of concrete 
processing based on the models of documents processing defined in advance. 

Library reporting and documenting enables forming particular library 
reports and catalogues about documents. Forming reports and catalogues is 
performed on the basis of Database of bibliographical material and Database of 
standards for bibliographical documents processing. 
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User search provides for user queries processing and query results 
structuring based on the contents of the Database of bibliographical material. 
Structuring query results is done on the basis of predefined structures, content and 
display formats which are given in the Database of standards for bibliographical 
procesing. 

Use of bibliographical material facilitates listing library users, as well as 
following the use of the library fund, reserving and taking documents out. 
Therefore it is necessary to provide the database of library users in addition to the 
database of bibliographical material. 

3.1. BISIS version 1.0 

The software system BISIS ver 1.0 is implemented in the C programming 
language, and db_VISTA is used as the database management system. Indexing 
and searching of bibliographical records is realised using the text server developed 
at the «Mihajlo Pupin» institute in Belgrade. The UNIMARC format is adopted for 
processing of bibliographical material. This segment is realised at the Faculty of 
Natural Sciences and Mathematics in Novi Sad. This version of the application 
defines the following databases: the Database of UNIMARC format, the Database 
of the librarian working environment, the Database of bibliographical material and 
the Database of library material use. These databases have been used also in the 
following versions of the system with necessary changes being made. 

This version of the system supports the following functions: Defining 
standards for bibliographical material maintenance and records structuring, 
Defining librarian working environment, Creating bibliographical material, Library 
reporting and documenting and User search. 

The specification of the information requirements of this version has been 
produced using the methodology described in the chapter 4 of the monograph [2] 
which is based on the Structural system analysis and Entity relationship diagram. 
The methodology in question has been applied using the ARTIST CASE tool which 
was developed at the Faculty of Organisational Science in Belgrade. 

3.2. BISIS version 2.0 and version 3.0 

The software system BISIS ver 2.0 has been implemented in the Oracle 
environment and the Java programming language. The Oracle products Oracle 
Server ver 8.0.3 or later and the text server ConText Cartridge ver 2.3.6 or later, 
which supports Unicode, have been used. The system is provided for work in the 
Internet, i.e Intranet environment. The user interface is implemented in the form of 
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a Java applet. This version supports all the functions supported by the previous 
version. 

The main difference between the 2.0 and 3.0 versions is the text server for 
indexing and searching bibliographical records. The 3.0 version features its own 
purposefully developed text server for indexing and searching bibliographical 
records in the UNIMARC format. Its fundamental characteristics are: being 
dedicated which results in the better performance, three-layered architecture, using 
the Java platform and independence from the relational database management 
system used. The Unicode standard support has been implemented consistently 
throughout the whole system BISIS ver. 3.0. 

The functions supported by this version are: Defining standards for 
bibliographical material maintenance and records structuring, Defining librarian 
working environment, Creating bibliographical material, Library reporting and 
documenting, User search and Library material use. 

System modelling has been done using the Unified modelling language 
(UML). It has been implemented as an Internet application in the Java 
environment. 

4. Conclusion 
The Library software system BISIS is being developed since 1993 and 

several versions have been released so far. The first version of the system came 
into use in libraries in 1996, while the third version of the system is currently being 
exploited. A part of the BISIS system is being realised within the TEMPUS project 
named Web-Based Interuniversity Library Network (JEP 16114). Further research 
concerning development of this system is currently underway at the University of 
Novi Sad. The presently pursued interests are: development of the system for 
digital libraries; development of an XML-based library system; multimedia 
bibliographical documents search, application of agent technology to biblio-
graphical records search. 
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Abstract. Bibliographic record control is one of the most important functions of 
library information systems, primarily of systems that support bibliographic record 
exchange. This paper describes systematization of verifications of UNIMARC 
bibliographic records that should be performed in order to determine record 
quality. In the BISIS library system, the XML format for presentation of 
UNIMARC bibliographic records has been defined with the XML schema that 
enables modeling of most of systematized bibliographic record verifications. 
Modeling of other verifications, which cannot be modeled with XML schema, is 
performed with XSLT and XPath specifications. So defined, XML schema and 
XSLT specification present the basis of quality control system of XML biblio-
graphic records. This system is implemented in the Java programming 
environment, with ready tools for validation, parsing and transformation of XML 
documents. The implementation is independent from bibliographic format, which 
enables control of bibliographic records in other bibliographic formats if they have 
equivalent XML schema and XSLT specification defined. 

1. Introduction 
Quality control of bibliographic records is one of the most important 

functions of library information systems, as the quality of bibliographic record 
processing in different library practice functions (such as receiving, saving, 
searching, presentation or exchanging of bibliographic data) depends on it. For 
example, results of bibliographic data retrieval depend on the data included in 
bibliographic records; it is of importance whether records contain all the data 
required (title, author, year of publication, publisher, etc.) that can be searched on.  

Bibliographic data can be entered into a library system through a user 
interface, by bibliographic record exchange or by the conversion of bibliographic 
data from some existent bibliographic database. The quality of received 
bibliographic records varies; they may contain deviations from the rules of the 
bibliographic format implemented in the system. Thus, errors occurring in records 
have to be corrected to prevent saving syntactically and semantically incorrect 
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records to local library systems. Correction of as many errors as only possible 
contributes to the increase in record quality. 

In view of this, it is required to accomplish some verification of records, 
concerning syntax and semantic rules of a bibliographic format. These verifications 
should be able to detect errors in cataloguing of library materials and warn 
cataloguers about the missing data or inadequate contents in some record parts. 
However, cataloguers will still be responsible for bibliographic record quality, as 
only experienced cataloguers are able to find all the mistakes in a record. Without 
their knowledge, errors in a record may be found only if an algorithm for adequate 
verification is defined. 

The first problem that appears here is how to define verifications of 
bibliographic records that can discover the majority of errors in records and enable 
the best records control. The second problem is the implementation of some system 
for bibliographic record control that should capture all of these verifications. In 
library systems, this problem of bibliographic record control is solved in different 
ways, depending on the bibliographic format and the system implementation 
environment. Usually, the implementation of a particular library function includes 
some programming code for verification of some bibliographic record constraints. 
This paper shows how this problem of bibliographic record control may be 
universally solved by the quality control system of XML bibliographic records, 
implemented in the Java environment, independently from the bibliographic 
format. This system is based on XML (eXtensible Markup Language) [1] 
specifications: validation XML schema (XML Schema Language) [2,3,4], XSLT 
(XSL Transformation) [5] and XPath (XML Path Language) [6] specifications for 
additional verification of XML bibliographic records. These XML specifications 
are developed for UNIMARC (Universal Machine Readable Cataloguing) [7] 
bibliographic records used within the BISIS system [8,9]. Equivalent XML schema 
and XSLT specification can be modeled for bibliographic record control according 
to some other bibliographic formats. 

2. Bibliographic Record Control 
The structure of a bibliographic record and the contents of bibliographic 

fields, subfields and indicators are defined by the bibliographic format and 
cataloguing rules, such as ISBD (International Standard Bibliographic 
Description) [10] or AACR (Anglo-American Cataloguing Rules) [11]. 
Bibliographic record control has to verify the structure and contents of records, 
concerning the syntax and semantic rules of a particular bibliographic format and 
cataloguing rules. Thus, verifications that should be accomplished for bibliographic 
record control may be divided into the group of structure verifications and the 
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group of contents verifications. They depend on the type of library materials 
(monographs, serials, articles, etc.) as record structure and contents depend on 
them, too. 

Additionally, these verifications may be divided, according to the number of 
fields, subfields and indicators, into: 

• singular verifications that check the structure or contents of one single 
field, subfield or indicator, independently from the appearance, structure 
and contents of other fields, subfields and indicators, 

• cross verifications that check structures or contents of some semantically 
connected fields, subfields or indicators. 

Singular verifications check the next concepts of bibliographic format 
definition: 

• existence of fields, subfields and indicators in a record, 
• obligatoriness of fields in a record and of subfields in a field, 
• repeatability of fields in a record and subfields in a field, 
• indicators typicality, 
• fields secondarity (fields that appear in subfield $1 of fields 421, 423 or 

469), 
• coding of subfield contents, 
• length of subfield contents, and 
• additional concepts of some subfield contents, such as verification of date 

or of ISBN and ISSN numbers. 

Cross verifications check the structure and contents of fields, subfields and 
indicators, concerning the structure or contents of other fields, subfields or 
indicators, or concerning the library material type. For example, cross verifications 
may verify if the year of publication in subfield 100$d is greater or equal to the 
year in subfield 100$c. All such constraints are defined by the bibliographic 
format and certain cataloguing rules. Cross verifications of bibliographic records 
may be divided into four groups of verifications (Table I). 

Errors in records that can be found by means of these verifications may be 
divided into three levels depending on theirs importance: 

• fatal errors, that must be corrected before saving a record,  
• warning errors, that may be corrected in some circumstances, 
• information errors that not need to be corrected. 
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Group Verification Example 

I verifications that depend on library 
material type 

Hierarchical level for articles is 2. 

II 
verifications that depend on 
appearance order of subfields in a 
field and of fields in a record  

If subfield $c exists in field 210, 
subfield $a must appears before 
subfield $c. 

III 

verifications that depend on the 
structure or contents of other 
fields, subfields or indicators in the 
same record  

All fields 327 must have the same 
values of indicators. 

IV 

verifications that depend on the 
structure or contents of other 
fields, subfields or indicators in 
upper-level records in the same 
bibliographic base 

Subfield 464$1 appears only as a 
link to records for monograph 
publications. 

Table 1. Groups of cross verifications 

All these singular and cross verifications of bibliographic records, according 
to certain bibliographic format, may be described in tables as shown in [12] for 
UNIMARC bibliographic records. 

3. Modeling of Bibliographic Record Control 
If bibliographic records are represented with XML format, XML schema of 

this XML format can be used for bibliographic record validation. The 
characteristics of bibliographic records that may be checked with this schema 
depend on naming of XML elements and their structure [13]. In the BISIS system, 
the format of XML bibliographic records is defined in such a way that the root 
element is record, elements corresponding to fields are fxxx, where xxx is 
field identifier, elements corresponding to subfields are sfx, where x is subfield 
identifier, and elements corresponding to first and second indicators are ind1 and 
ind2. Example 1 shows so-defined XML elements for title in UNIMARC 
bibliographic record. 
<f200> 

<ind1>1</ind1> 
<sfa>The photosynthetic bacterial reaction center</sfa>  
<sfe>structure and dynamics</sfe>  
<sfe>[proceedings of NATO Advanced Research Workshop on the Structure of the Photosynthetic 

Bacterial Reaction 
       Centre...held September 20-25, 1987, Cadarache, France]</sfe>  
  <sff>edited by Jacques Breton and André Verméglio</sff>  
</f200> 

Example 1.  Example of title in BISIS XML format 
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XML schema definition of so-defined XML bibliographic records and XSLT 

specification for transformations of these records may be used in modeling 
concepts of systematized verifications of UNIMARC bibliographic records. A 
separate definition of XML schema for each type of library material enables 
checking concepts of singular verifications (except lap-year verification and 
verification of ISBN and ISSN numbers by modulus 11) and checking concepts of 
cross verifications from group I and II (Table 1). However, XML schema cannot 
define dependences of XML elements, such as that the year of publication in sfd 
element, corresponding to subfield 100$d, must be grater or equal to the year of 
publication in sfc element, corresponding to subfield 100$c. For checking such 
constraints in other verifications (lap-year verification, verification of ISBN and 
ISSN numbers by modulus 11 and cross verifications from group III and IV, Table 
1) the XSLT and XPath specifications may be used. 

3.1. Modeling with XML Schema 

Example 2 shows a part of schema definition for XML bibliographic records 
of monograph publications. Definitions of XML schema for XML bibliographic 
records of other library material types can be specified in a similar way. 
<?xml version="1.0" encoding="UTF-8"?> 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:include schemaLocation="CommonTypes.xsd"/> 
  <xsd:include schemaLocation="IndicatorTypes.xsd"/> 
  <xsd:include schemaLocation="InternalCodes.xsd"/> 
  <xsd:include schemaLocation="ExternalCodes.xsd"/> 
  <xsd:include schemaLocation="Controls.xsd"/> 
  <xsd:include schemaLocation="MonographsBlock9.xsd"/> 
  <xsd:element name="record"> 
    <xsd:complexType> 
      <xsd:sequence> 
        ... 
        <xsd:element name="f010" minOccurs="0" maxOccurs="unbounded"> 
          <xsd:sequence> 
            <xsd:element name="sfa" type="control3Type" minOccurs="0"/> 
            <xsd:element name="sfb" type="xsd:string" minOccurs="0"/> 
            <xsd:element name="sfd" type="xsd:string" minOccurs="0"/> 
            <xsd:element name="sfz" type="xsd:string" minOccurs="0" maxOccurs="unbounded"/> 
          </xsd:sequence> 
        </xsd:element> 
        ... 
  <xsd:element name="f101" type="f101Type"/> 
  <xsd:element name="f102" minOccurs="0"> 
          <xsd:sequence> 
            <xsd:element name="sfa" type="countryCode" minOccurs="0" maxOccurs="unbounded"/> 
            <xsd:element name="sfb" type="sf102bType" minOccurs="0 maxOccurs="unbounded"/> 
          </xsd:sequence> 
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        </xsd:element> 
        ... 
  <xsd:element name="f500" minOccurs="0" maxOccurs="unbounded"> 
          <xsd:sequence> 
            <xsd:element name="ind1" type="indType01"/> 
            <xsd:element name="ind2" type="xsd:byte" fixed="0"/> 
            <xsd:element name="sfa" type="xsd:string" minOccurs="0" maxOccurs="unbounded"/> 
            <xsd:element name="sfb" type="xsd:string" minOccurs="0"maxOccurs="unbounded"/> 
            <xsd:element name="sfh" type="xsd:string" minOccurs="0" maxOccurs="unbounded"/> 
            <xsd:element name="sfi" type="xsd:string" minOccurs="0" maxOccurs="unbounded"/> 
            <xsd:element name="sfl" type="xsd:string" minOccurs="0"/> 
            <xsd:element name="sfm" type="languageCode" minOccurs="0"/> 
          </xsd:sequence> 
        </xsd:element> 
        ... 
        <xsd:group ref="monographsblock9"/> 
      </xsd:sequence> 
    </xsd:complexType> 
    ... 
  </xsd:element> 
</xsd:schema> 
 

Example 2.  Part of the schema definition for records of monograph publications 
 

XML schema is divided among several schema documents with 
xsd:include element:  

• CommonTypes.xsd – contains definitions of common types used in 
declarations of XML elements corresponding to fields that can appear in 
records of different library material types (for example, f101Type for 
field 101) or that have the same structure (for example, some fields in 
block 3 contain only subfield $a), 

• IndicatorTypes.xsd – contains definitions of types used in 
declarations of XML elements corresponding to indicators (for example, 
indType01 for indicators that may have value 0 or 1),  

• InternalCodes.xsd – contains definitions of types used in 
declarations of XML elements corresponding to subfields that have values 
defined by internal lists of codes (for example, sf102bType for values in 
subfield 102$b),  

• ExternalCodes.xsd – contains definitions of types used in 
declarations of XML elements corresponding to subfields that have values 
defined by external lists of codes (for example, languageCode for 
values in subfields that contain languages codes), 

• Controls.xsd – contains definitions of types used in declarations of 
XML elements corresponding to subfields the contents of which have to be 
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additionally checked (for example, control3Type for verification of 
ISBN numbers, according to the country of publication, is defined on the 
basis of the already defined simple type [15]), and  

• MonographsBlock9.xsd – contains definition of group 
monographsblock9 that contains declarations of XML elements 
corresponding to fields from block 9 for national use. 

These definitions of XML element types are separated in a few documents 
with the purpose of easier maintenance and improved readability. Namely, 
different libraries may have different code lists, especially internal code lists, and 
for some libraries certain verifications may be more important than others. 
Differences appear primarily in fields from block 9 that contain local data for a 
particular library, such as institution location designator, acquisition status 
designator, acquisition price, etc. In library practice code lists sometimes have to 
be changed and then values in definitions of corresponding XML elements have to 
be changed, too. With such an organization of schema documents, it is easy to 
change particular schema document for these specifics. 

3.2. Modeling with XSLT 

Constraints of systemized verifications, that cannot be modeled with XML 
schema, can be modeled with syntax of XSLT and XPath languages that check 
values in some XML elements concerning the existence or values of other XML 
elements in the same XML document or in the XML document that contains upper-
level XML bibliographic records. In case of incorrect values, the text with 
identification record number (ID), level of error importance (FATAL, WARNING, 
INFORMATION) and error description will be outputting as in the following 
example: 

 
ID=123456 
FATAL - Subfields 100bcd: for reproductions (100b='e') year of publication 2 must be greater or equal to 
the year of publication 1. 
 

The XSLT stylesheet for XML bibliographic record is defined with 
xsl:template element that transforms the root element record into the result 
tree that contains text nodes with descriptions of errors in an XML bibliographic 
record. Example 3 shows a part of this template definition. 

 
<?xml version="1.0" encoding="UTF-8"?> 
<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.org/1999/XSL/Transform"> 
<xsl:output method="txt"/> 
<xsl:template match="record"> 
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  <xsl:variable name="ID" select="f000/sfx"/> 
  <xsl:text>&#10;&#10;ID=</xsl:text> 
  <xsl:value-of select="$ID"/> 
  <xsl:variable name="sf100b" select="f100/sfb"/> 
  <xsl:variable name="f436ind2" select="f436[1]/ind2"/> 
  <xsl:variable name="f700" select="f700"/> 
  <xsl:variable name="f710" select="f710"/> 
  ... 
  <xsl:if test="string-length(./f071) > 0 and not($sf001b='c' or $sf001b='i' or $sf001b='j')"> 
    <xsl:text>&#10;WARNING - Field 071: field 071 can be used for printed music scores and sound 
recordings 
      (001b='c','i','j').</xsl:text> 
  </xsl:if> 
  ... 
  <xsl:choose> 
    <xsl:when test="$sf100b='e' and not(number($sf100c) &lt; number($sf100d))"> 

<xsl:text>&#10;FATAL - Subfields 100bcd: for reproductions (100b='e') year of publication 2 must 
be greater or equal to 
the year of publication 1. </xsl:text> 

    </xsl:when> 
    ... 
  </xsl:choose> 
  ... 
  <xsl:for-each select="f101/sfa"> 
    <xsl:variable name="sf101a" select="."/> 
    <xsl:for-each select="../sfb|../sfc"> 
      <xsl:if test="$sf101a=."> 
        <xsl:text>&#10;WARNING - Subfields 101abc: languages codes in 101bc cannot be equal to the 
language code in 
          101a.</xsl:text> 
      </xsl:if> 
    </xsl:for-each> 
  </xsl:for-each> 
  ... 
  <xsl:for-each select="f436[position()>1]"> 
    <xsl:if test="$f436ind2 != ./ind2"> 
      <xsl:text>&#10;WARNING - Field 436: all 436 fields mast have the same value of second 
indicator.</xsl:text> 
      </xsl:if> 
  </xsl:for-each> 
  ... 
  <xsl:if test="string-length($f700) > 0 and string-length($f710) > 0"> 
    <xsl:text>&#10;FATAL - Field 700,710: 700 and 710 fields cannot appear in the same time.</xsl:text> 
  </xsl:if>  
... 
</xsl:stylesheet> 

Example 3.  Part of XSLT template for root XML element record 
 

Elements xsl:if and xsl:when define conditions on which text nodes, 
generated by nested xsl:text elements that contain descriptions of errors, will 
be outputting into a result tree (in case of incorrect contents in particular XML 
elements). Repeatable fields and subfields are modeled with repeatable XML 
elements. Sometimes, all of these repeatable XML elements must be checked. This 



 27 

can be defined with xsl:for-each element that contains a template, which is 
instantiated for each node, corresponding to repeatable XML elements. The 
verification of ISBN and ISSN numbers by modulus 11 is modeled with specific 
templates based on the template [16] that has already been defined. 

Error messages are defined in xsl:text elements and every institution 
may conform to their need of use. This is one of the advantages of modeling 
verifications with XSLT specification, because error messages are not a part of 
some program code and so they are independent from implementation. Similar, 
users may delete or add conditions on which error messages will be output. That 
enables users to decide by themselves which verifications of bibliographic records 
will be performed. 

4. Quality Control System of XML Bibliographic Records 
The quality control system of XML bibliographic records in UNIMARC 

format, is determined on the basis of the defined XML schema and XML 
specification. This system captures all of the systemized verifications, the concepts 
of which are modeled with these XML specifications. The result of checking the 
quality of an XML bibliographic record in this system is the information 
concerning the validity of this record according to modeled verifications. In the 
case of a non-validated record, the list of error messages is created. This list 
presents important record quality information, because it contains warnings of 
missing and inadequate data or suggestions for cataloguing of dependent 
bibliographic data. In addition to that, the list contains error importance levels 
(information, warning, fatal). 

This system enables quality control of bibliographic records prior to saving 
them into a library system. Thus, cataloguers may get information whether the 
quality of some record is good enough for storing the record in their library system. 
The list of error messages helps correct deviations in records to increase records 
quality. This is very important for library systems that support cooperative 
cataloguing, because it prevents receiving bad-quality records from the central 
catalog of bibliographic data.   

The need of quality control of bibliographic records becomes significant in 
record exchange with other library systems. As library systems support different 
bibliographic formats, after record exchange, records usually have to be converted 
into the bibliographic format implemented in the local system. Thus, it may cause 
the loose of bibliographic data and decrease bibliographic record quality level. 
Therefore, it is recommended to check record quality and correct errors if possible, 
prior to saving records into the library system. It may be performed with this 
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quality control system of bibliographic records. Even if record exchange is 
performed between library systems that implement the same bibliographic format, 
the quality of exchanged records may not always satisfy the quality of records in 
the local library system, because sometimes the same library material is catalogued 
in different ways, depending on library practices accepted in various library 
systems. 

Different conversions of bibliographic databases, which are not so rare, may 
cause decrease in bibliographic record quality level. For example, the list of codes 
or accepted library practice for library material processing may sometimes change. 
This may result in deleting or adding of fields or subfields in almost all records of a 
bibliographic database. In such cases a great amount of bibliographic records in a 
local or central database (if library system supports cooperative cataloguing) must 
be corrected. Then, usually some conversion program has to be created that will, to 
a certain extent, change the contents in bibliographic records. Conversion rules are 
not always simple and may result in non-accordance of converted bibliographic 
data. Because of this, it is recommended to concurrently check quality of all 
bibliographic records in the bibliographic database, for example with this quality 
control system of bibliographic records. On the basis of the results of the control it 
might be possible to determine the quality of bibliographic records in the database 
and to decide if additional manual or program corrections of records are needed or 
not. 

Bibliographic records may be compared in a view of their quality. For 
example, if bibliographic records, corresponding to the same bibliographic unit, 
may be received from different library systems, it is recommended to perform 
quality control of all these records prior to saving the best record into the 
bibliographic database. Quality control of bibliographic records finds deviations in 
record structure and contents, in view of syntax/semantic rules of certain 
bibliographic formats and of particular cataloguing rules. Thus, the best quality 
bibliographic record may be determined as it has the smallest number of deviations 
among all the records. 

The quality control system of bibliographic records may also be used in a 
library system for creating different analyses of bibliographic data or for creating 
different statistics and reports, as well as for education and training of cataloguers 
or for checking their work. 
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4.1. System Implementation 

Implementation of quality control system of XML bibliographic records 
parses XML schema and XSLT specification and saves them into the system. Each 
XML bibliographic record from input XML document is validated and transformed 
according to saved XML specifications. Validation messages and the text that is 
the result of XML record transformation are then saved in an output file. 
Afterwards, this enables error processing in XML records. GUI (Graphical User 
Interface) is simple and is shown in Figure 1.  

 

 
 

Figure 1. GUI for quality control system of XML bibliographic records 
 

The text field labeled with XML contains the name of the input file that holds 
XML bibliographic records. The text field labeled with LOG contains the name of 
the output file that will include error messages in records after quality control is 
performed. OK button submits control of all input XML bibliographic records and 
writes errors into the output file. The text field labeled with XML may contain the 
names of files that hold XML schema and XSLT specification defined for some 
other bibliographic format. In this case INIT button submits initialization of new 
quality control system for bibliographic records according to this bibliographic 
format. Further controls of XML bibliographic records will be performed 
according to the new XML specifications.  

The system is implemented in the Java programming environment, with the 
following ready tools for working with XML documents: for validation - MSV 
(Sun Multi-Schema XML Validator) [17], for parsing - Xerces [18], and for 
transformation - Xalan [19]. They have the following characteristics: 

• they are in the open source domain, 
• they implement standard interfaces: JARV (Java API for RELAX Verifier) 

[20] for validation, TrAX (Transformation API for XML) [21] for 
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transformation and JAXP (Java API for XML Processing 1.2) [22] for 
parsing XML documents, 

• they support specifications of XML Schema Language, XSLT, XPath, 
DOM [23] and SAX [24], 

• MSV enables schema caching that makes validation of XML documents 
quicker, as schema is parsing into the memory only once, 

• MSV is fail-fast and reports all validation errors at once, unlike for 
example, XMLSpy editor [25] that reports only the first validation error, 

• Xerces enables caching of XSLT specification, 
• MSV and Xerces are thread-safe for using of saved XML schema and 

XSLT specification, which is important in developing Web Services for 
quality control of XML bibliographic records. 

Components for XML validation, parsing of XML documents and XSLT 
transformations may be replaced with some other components that implement 
particular interfaces. Correlation of these components with components developed 
within system implementation is represented in Figure 2. 

 
 

Figure 2. Quality control system of XML bibliographic records 
 

The most important classes used in application are: 
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• classes from package org.iso_relax.verifier that is implemented by MSV:  

o VerifierFactory to create an instance of MSV implementation of XML 
validator, 

o Schema to store compiled schema (it is thread-safe, so even if you have 
more than one thread, you only need one instance of Schema; you can 
share that one instance with as many threads as required), 

o Verifier to perform the actual validation and check documents against 
a particular schema (it is not thread-safe, so typically you want to 
create one instance per one validation or one thread), 

• classes from packages javax.xml.transform, javax.xml.transform.stream, 
javax.xml.transform.dom and javax.xml.transform.sax that are 
implemented by Xalan: 

o TransformerFactory to create an instance of Xalan implementation of 
XSLT processor, 

o Templates for runtime representation of processed transformation 
instructions (it is thread-safe for a given instance over multiple threads 
running concurrently, and may be used multiple times in a given 
session), 

o Transformer to transform a source tree into a result tree (it is not 
thread-safe), 

• classes developed within application: 

o UNIMARCControl - GUI component,  
o Validator - interface for validation of XML bibliographic records, 
o ValidatorFactory to create an instance of implementation of Validator 

interface that is using MSV implementation of XML validator, 
o Controller - interface for XML bibliographic record verifications 

according to XSLT specification, 
o ControllerFactory to create an instance of implementation of 

Controller interface that is using Xalan implementation of XSLT 
processor, 

o RecordControl to connect GUI with the implementation of Validator 
and Controller interfaces, 

o DirFilter - implements java.io.FilenameFilter interface for filtering 
file names with XML bibliographic records. 

 
The advantage of so-defined quality control system is independence from 

bibliographic format. Thus, the implemented system may be used for bibliographic 
record control, according to some other bibliographic format for which equivalent 
XML schema and XSLT specification are defined. Thus, it is not necessary to 
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develop a new application, because the existent program may be used with this new 
XML schema and XSLT specifications. Thereby, it is not necessary to restart the 
running application. 

The implemented system may be extended with a more sophisticated GUI or 
with a different organization of error messages. Additional library system functions 
may be developed on the basis of this system, for example an XML editor of 
bibliographic records that does not require any knowledge of XML on the part of 
users, or certain Web Services for bibliographic record control. For example, for 
creating such an editor, GUI must be replaced with some implementation that will 
enable entering data into the library system and outputting error messages in input 
data in a user-friendly way. The other components of quality control system of 
bibliographic records may remain the same. 

5. Conclusion 
For determination of bibliographic record quality some verification of their 

structure and contents has to be accomplished. These verifications may be divided 
into singular and cross verifications, in a view of the number of fields, subfields 
and indicators on which they are performed. Singular verifications check structure 
or contents of one single field, subfield or indicator, independently from the 
appearance, structure and contents of other fields, subfields and indicators. Cross 
verifications check structures or contents of some semantically connected fields, 
subfields or indicators. For UNIMARC bibliographic records in the BISIS library 
software system, the XML format is defined by XML schema that enables 
modeling of many introduced verifications. Modeling verifications, which cannot 
be modeled with XML schema, are performed with XSLT specification. The 
quality control system of XML bibliographic records is defined on the basis of 
XML schema and XML specification. It is implemented in the Java programming 
environment with ready XML tools from the open source domain. The 
implemented system is independent from the bibliographic format. Thus, this 
implementation may be incorporated into some other library information system 
and in the library system network.  
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discussed about the consequences for library collection building policy and for 
users [2].  

The Global Journals Problem

UK 1989-99
Journals unit cost +364%
Faculty salaries +60%

UK 1989-99
Journals unit cost +364%
Faculty salaries +60%

Australia 1986-98
Serials unit cost +474%
Serials expenditure +263%
Titles purchased - 37%

Australia 1986-98
Serials unit cost +474%
Serials expenditure +263%
Titles purchased - 37%

 
Figure 1. The global journals problem 

4. Distance Learning 
Distance education programs are now standard in most colleges and 

universities in the developed countries. Academic libraries have begun to build 
different online services and programs for remote users. The ACRL Guidelines for 
Distance Learning Library Services (ACRL, 2000) state that, "Members of the 
distance learning community are entitled to library services and resources 
equivalent to those provided for students and faculty in traditional campus 
settings". On the ranking list made by students at the University of Iowa [3], the 
following services were ranked highest: Web and/or e-mail reference 71.3 percent, 
remote access to full-text databases 65.1 percent, home delivery of books and 
articles 60.7 percent. Guides to doing library research were ranked tenth with only 
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30.9 percent. According to some other investigations, [4] the key library services to 
remote users are: 

• Library resources available in full-text online, including electronic journals, 
full-text databases, digitised collections, e-books, etc. that are accessible 
remotely.  

• Effective and expedient document delivery services if students are to access 
resources that are not available in full-text online.  

• The necessity for "point of need" assistance - in any of the forms: virtual 
reference, online tutorials, e-mail or telephone communication with 
librarians, and other instructive resources that enhance students' information 
literacy experiences.  

• The need for off-campus students to have access to a local library to 
complement the resources and services available to them online. This is 
reflective of the fact that the library has not lost its value as a physical space. 
i.e. as a place for quiet study, or a place to go and photocopy material, or 
even as a place for group discussion of an assignment or project.  

Academic libraries in less developed countries have to prepare for providing 
service to distant users, because sooner or later they will have to serve them. 

5. Digitization of Collection  
Digitization and growth of scientific materials produced in electronic form 

provided the environmental conditions for changes. While the universities and their 
libraries expected that digitization would make scholarly communication cheaper, 
it is not the case. When librarians wanted to use the Internet to disseminate 
knowledge, they discovered that the access to electronic resources is often 
restricted by monopolies, and that the electronic journals once free, have prices that 
are growing every year. Some of the librarians discussing at Online conference 
2003 about how electronic journals changed our life talked about “coccaine 
marketing” of electronic journals – they are free at first, and when people get used 
to them, charging for use is involved. When universities started to stimulate prior 
publishing of articles on pre-print servers, they found out that this could inhibit 
formal publication in a prestigious journal. The problem is more complicated 
because of widely used method of evaluation of scientists and institutions 
according to Impact Factor of journal they publish in and the number of citations 
they received according to citation indexes produced by ISI, now Thompson.  May 
be the fact that open access journals get more citations than others will help in 
changing the situation. This is going to be a long battle between universities as 
main producers and consumers of electronic information and big publishers which 
managed to became monopolists.  
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Instead of moving into a freer world, we entered a world of licensing 
contracts with complicated legislation and new terms like authorized user, 
permitted user, registered user, walk-in-user, selected user, perpetual access, IP-
domain and site, fair use, etc. All these terms have one thing in common: the risk 
of not meeting the requirements is always laid on the side of users. All this 
occurred at the same time with a great lowering of production costs on the 
publishers' side by the new digital technology. The costs are even further reduced 
by enforced bulk purchase via mandatory mega licenses that come in place of the 
annual fine-tuning of individual library collections. An extra side effect of the 
monopolistic control that publishers have is that the usage profile per IP-address is 
monitored, that is per machine, or per password, which means per user. In the 
corporate arena of knowledge-based competition, this is invaluable strategic 
information. Companies hardly seem to be aware of that. 

Most university and other research libraries have limited financial resources, 
have to make cancellation for journals, buy less and less books, and planning 
“massive digitization projects” to enable all print materials to be accessed over the 
Internet is unrealistic. The current cost to convert books and collections is 
estimated at $1 per page. Budget realities eliminate the massive digitization of 
library materials in academic libraries for the foreseeable future. But what they 
have and can do is to collect, organize and preserve the scientific and educational 
materials already produced in digital form and to fight for rights of their users to 
have access to the electronic resources with as little restrictions as possible. 

The academic libraries should orient on building repositories for the 
university materials that are produced in digital form and connect themselves 
closely with university publishers and computer centers. If they do not react 
quickly and build strong connections with their universities and their university 
computer centres, their future can be pretty uncertain. 

6. User Education 
Information literacy is an issue for every college and university [5]. 

Librarians should occupy a unique position in attempts to define and achieve 
information literacy of students. The goal of producing students knowledgeable in 
their disciplines and capable of adjusting and advancing in college and life after 
college is universal to all institutions of higher learning. Academic librarians are 
involved in user education, but that brought new problems. They were never really 
considered legitimate faculty members, not even when its members had that 
official status. Yet, it was library associations, library affiliated institutions, and 
their advocates who brought information literacy to the attention of the society. 
Librarians were the most prepared by their training, professional inclination, and 
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commitment, to initiate the processes, supply the expertise, and define the 
framework within which those goals could be accomplished. They also appeared to 
be the ones most committed to that goal. 

The academic library was thus the natural place for designing solutions 
toward information literacy. But with practices that leaves majority of students 
without instruction, the deficiency of existing systems of library instruction could 
not be denied. Any far-reaching solution had to be comprehensive and diversified. 
An integrated approach with a programmatic arrangement that ensures a plan for 
engaging the entire student population could ensure that comprehensiveness and 
diversification. What distinguishes information literacy as a more ambitious instru-
ctional engagement than conventional bibliographic instruction is understanding 
the need to go beyond teaching mainly retrieval skills, but to learn about and 
understand total research environment in the course of finding and using 
information for acquiering knowledge. Conventional bibliographic instruction 
devoted a great deal of time and energy to teaching the way of finding information, 
not the evaluations of the retrieved information. Multiple studies have confirmed 
what many of librarians in the developed countries  have observed: students rely on 
the Internet as the primary source of information for coursework, neglecting library 
databases and print resources, and about 20 percent of them never make a judgment 
about the quality of the information that they obtain from the Internet or other 
sources.  

Committing to teaching students to find, evaluate, and use information and 
knowledge in a dynamically evolving universe required an integration of the 
librarian's qualifications into the requirements of the curriculum. That is the case in 
United Kingdom, where key skills which include a lot of practical knowledge, 
necessary for studing and future work, are part of the curriculum at all high 
education institutions, and librarians are involved in preparing programs and 
teaching key skills concerning information literacy. [6] 

The Commission on Higher Education of the Middle States Association of 
Colleges and Schools in USA expressed the view that librarians have to play an 
important role in the information literacy endeavors of higher education. The 
academic library will have to be elevated to the status of an academic teaching 
department, a future that some find both necessary and pragmatically expedient. 
Regardless of whether there is such a department or not, the library should offer an 
independent credit course in information literacy, one that offers in-depth 
engagement with issues inherent in and skills attendant to information literacy. 
Ideally, this course will become part of the general education curriculum, and a 
prerequisite for graduation. Such a program should reach as broad student 
population as possible, at the early stages of their studies, because information 


