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Abstract. Aim of the research is to model the system for cataloguing in
the UNIMARC format which does not require specific knowledge of
cataloguing formats. The Unified Modeling Language (UML 2.0) is used
for the specification of both the information requirements and the
architecture model of system for cataloguing. The research finding is a
model of system for cataloguing in UNIMARC format by which authors
themselves can process their bibliographic entries without knowing
UNIMARC format. Bibliographic records formed in this way can be
further processed according to adopted standards by librarians.
Limitation of research results lies in the additional modeling of graphic
user interface for the purpose of changing input data set of library
documents. This limitation can be surpassed by specifying the input data
set which would be used for automatic generation of appropriate user
interface. The specification could be realized by means of XML Schema
language. Practical usage of the research findings is the basic for the
implementation of a Web application intended for the creation of
electronic catalogues and bibliographies of researchers and scientific
institutions. Integration of the catalogue into BISIS makes it publicly
available through a standard user interface for searching bibliographic
records on the Internet. In addition, that application could be integrated
into various librarian software systems. The contribution of this work is in
the model architecture of the system for cataloguing in the UNIMARC
format. User interface (described by use case diagrams) is connected
with object model of UNIMARC format. According to that, any change or
addition of new input data set of library documents requires only the
change of use case diagrams which describe user interface while the
rest of the model remains the same.
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1. Introduction

The paper represents one of the results of the development of the BISIS
library information system. The BISIS system has been continually developed
at the University of Novi Sad since 1993. The current version of the system is
3.1. The BISIS system enables work in a single library as well as work in a
library network [1, 2]. The BISIS system supports cataloguing based on the
UNIMARC format. Thus, in order to use the system, the librarian should have
specific knowledge related to cataloguing based on the UNIMARC format.

Intensive efforts were devoted to the application of the XML technologies
within the development of the BISIS library software system during the last
several years. In the paper [3], it is shown that UNIMARC format, as well as
the bibliographic record within the UNIMARC format, can be described by the
XMLSchema language. The generation of catalogue cards based on the XML
bibliographic record is described in the paper [4]. Quality control of the XML
bibliographic records in the UNIMARC format is described in the paper [5].
The paper [6] describes modeling and implementation of the software system
for analysis and verification of the application of XML native technologies for
cataloguing in the UNIMARC format. Based on this research the forth version
of the BISIS system was developed. As an integral part of this research
agenda, in this paper we present modeling of system for cataloguing using
the UNIMARC formats which does not require specific knowledge of
UNIMARC formats. On the base of this model it was given the implementation
of the system, which is described in the paper [7].

On the site of the Library of Congress there exists a special section for
MARC standards [8] that contains the list of the software packages (with their
general properties) that, among other functions of the library and information
systems, support also the processing of library documents in accordance with
the MARC 21 format [9]. In order to use the most of these systems it is
necessary to be knowledgeable about the adopted bibliographic standards.
However, there are some applications and software components (for instance
Concourse [10]) which do not require any additional knowledge of standards.
The main idea which is presented in this paper is to enable processing of
library documents in the same environment for boat the librarians and the
users who are not familiar with bibliographic standards.

An extension of the BISIS system is proposed in this paper that enables an
author of library document to process his bibliographic units on his own. This
bibliographic data is structured upon the UNIMARC standard, but knowledge
of this standard is not necessary for its updating. A relational database which
enables use of UNIMARC is proposed for a data warehouse. A relational
database scheme, suitable, just like a memory structure is, for all types of
library documents, is created and implemented for data structuring. Special
Java classes are used for communication between the database and memory
structure. The proposed extension is modelled with UML notation [11].

The presented model of the system extension can also be used for the
implementation of a Web application intended for the creation of electronic
catalogues and bibliographies of researchers and scientific institutions.
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Integration of the catalogue into BISIS makes it publicly available through a
standard user interface for searching bibliographic records on the Internet. In
addition, other browsers and search engines of library documents available
on Internet can be used [12].

2. UNIMARC format

Among many common and specialized standards for library document
description, the most popular are the MARC (Machine Readable Cataloguing)
[13] and UNIMARC (Universal Machine Readable Cataloguing) formats [14].

UNIMARC format is an international standard for the exchange of
bibliographic data in the machine-readable form. UNIMARC format structure
is hierarchical, and it consists of ten blocks. These blocks are marked with
digits from 0 to 9, where each of them represents special kind of bibliographic
data. Information inside the blocks is organized into the fields.

A field is identified with three digits, where first digit marks field’s belonging
to the particular block. Each field contains two indicators at the most, and the
finite set of subfields. The indicators determine more closely the field content,
relation with other fields in record or appearance of field data in reports; an
indicator consists of one digit or empty character. UNIMARC definition
determines which fields contain indicators and their possible values, as well
as which subfields are contained in the field. A subfield identifier is an
alphanumeric character. The content of a subfield is a text, which is the main
information unit of a UNIMARC record, or a code found in one of the
UNIMARC standard code books. The field can be mandatory, repeatable or
embedded. A field is embedded when it occurs as the content of the subfield
1 belonging to particular fields of the block 4. A subfield can be mandatory
and repeatable. Block 9 of UNIMARC, which is defined for the National Use,
differs for the different subsets of this format and it is adjusted for national
needs. Library software system BISIS is based on the variation of UNIMARC
format which is known as a YUMARC format.

In the form of YUMARC bibliographic records we can store data about
monographs, serials, cartographic materials, music, sound recordings,
graphics, projected and video materials, rare books and electronic resources.
In this paper monographs, journals, collections, articles and scientific papers
are considered. Different processing levels can be defined for each type of
library document. Appendix 1 contains the adopted processing level for
monographic publications according to YUMARC format. Similarly, the
adopted processing levels for other publication types (conference
proceedings, serial publications, paper published in conference proceedings
and journal) are also defined. The next section presents a model for
cataloguing based on the adopted processing level and described in the
Appendix 1.
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3. Modeling of YUMARC based cataloguing

Cataloguing consists of entering, displaying and updating of the bibliographic
records. The use cases describing publication processing will be presented in
the further text. In order to complete a bibliographic record of a certain
publication, it is necessary to fill in corresponding data for Fields, Subfields
and Indicators depending on the publication type (presented in Appendix 1).
The data can be grouped as follows:

title and physical description,

authors,

other author’s names,

meeting,

publishing,

base publication,

predefined values.

Nookwh =

User identification done by the system and selection of a publication type to
be processed precede the cataloguing. In order to be identified, the user
(author of selected publication or librarian) enters a username and a
password. If the inserted data is recognized by the system, user can work
with the application; otherwise user receives the message to try a new
identification. Selection of a publication type means selection among a
monograph, journal, scientific paper collection, or article for processing. After
that, the process of creating bibliographic record for the selected publication
type begins. This process is shown by use case Publication processing.

3.1. Publication processing

Publication processing consists of several steps shown on the use cases
diagram (Figure 3.1). The use case Publication processing includes the four
use cases: Title and physical description, Authors, Publishing and Predefined
value. It is extended with the use cases Meeting and Base publication, while
the use case Authors is extended with use case Other author's names.
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X O

User
y Predefined values
C <<indude>> C <extend>> Q

Title and physical Publication processing e Base publication
description

<<incdlude>> - o> Q
i ; <<extend>> i : Q Publishing
Meeting

Other authors names Authors

Fig. 3.1. Publication processing

3.1.1 Use cases

The use cases representing the model for publication processing are
described in this section.

Use case Publication processing

Use case name: Publication processing
Use case purpose: To create a new bibliographic record for the selected
publication type.
Preconditions: User is logged into the system and the publication type for
processing is selected.
Final conditions: Complete data for the new bibliographic record of the
selected type (by the YUMARC format rules) is stored into the database.
Restrictions: User who inserts the data must be registered in the system.
Main stream:

A. User starts processing a new publication of the selected type

Creation of the document.
B. INCLUSION: use case Title and physical description.
C. INCLUSION: use case Authors.
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G.
H.

. User has selected the paper collection as the publication type

EXTENSION: use case Meeting.

INCLUSION: use case Publishing.

User has selected the scientific paper or the article as the publication
type EXTENSION: use case Base publication.

INCLUSION: use case Predefined values.

Storing bibliographic record into the database.

Use case ends.

The user can carry out the steps B, C, D, E and F in any order.

Use case Title and physical description

Use case name: Title and physical description

Use case purpose: To set appropriate YUMARC formatted values for
processing title, ISBN, dimensions and page number(s).

Preconditions: Publication processing use case is started.

Final conditions: Appropriate data is maintained.

Main stream:

AETIEMMOOW

User inserts title.

OPTIONAL: User inserts subtitle.

OPTIONAL: User inserts part mark.
OPTIONAL: User inserts part title.
OPTIONAL: User inserts collection title.
OPTIONAL: User inserts number in collection.
OPTIONAL: User inserts publication number.
User inserts page number.

OPTIONAL: User inserts ISBN number.
OPTIONAL: User inserts dimensions.

Use case ends.

Alternative stream:
Alternative stream trigger: User has selected monograph as publication type.
K1. User chooses one value for monograph category from list of

values.

K2. User chooses one value for hierarchy level from list of values.
K3. Use case ends
Alternative stream trigger: User has selected journal as publication type.
E1. OPTIONAL: User inserts former title.
E2. OPTIONAL: User inserts ISSN number.
E3. User chooses one value for periodicity from list of values.
E4. OPTIONAL: User inserts impact factor.
E5. Reverting to the step J of the main stream.
Alternative stream trigger: User has selected scientific paper as publication

type.

C1. Reverting to the step H of the main stream.

1.

Reverting to the step K of the main stream.

Alternative stream trigger: User has selected article as publication type.
C1. OPTIONAL: User inserts volume.
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C2. User inserts notebook number.

C3. User inserts year.

C4. Reverting to the step H of the main stream.
[1. Reverting to the step K of the main stream.

Use case Authors

Use case name: Authors
Use case purpose: Maintaining data about author/authors.
Preconditions: Publication processing use case is started.
Final conditions: Data about author/authors is maintained (at least one
author).
Main stream:
A. User inserts first-name and last-name for author.
B. User chooses one value for authorship type from list of values
(code book).
C. User marks end of the insertion for one author.
D. Data about author is added into the list of authors for that publication
and shown to the user.
E. User can select inserted author to insert his other name EXTENSION:
use case Other author's names.
F. User repeats steps A-E as many times as there are the authors.
G. Use case ends.

Use case Other author's names

Use case name: Other author's names
Use case purpose: Maintaining data about author's other names.
Preconditions: Authors use case has started. Author is selected.
Final conditions: Other name for selected author is maintained.
Restrictions: Author must be selected.
Main stream:

A. All other names for selected author are shown (if the names are not
previously entered).
User inserts other first-name and last-name for author.
User marks end of the insertion for other name of the selected author.
Data about author's other name is added into the list of other names
for the selected author and shown to the user.
E. User repeats steps B-C/ the B and C steps as many times as there

are the other names of the selected author

F. Use case ends.

ocow

Use case Meeting

Use case name: Meeting
Use case purpose: To set appropriate YUMARC formatted values for
processing a meeting.
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Preconditions: Publication processing use case is started. User selected
scientific paper collection as the publication type.

Final conditions: Appropriate data is maintained.

Main stream:

User inserts meeting name.

OPTIONAL: User inserts meeting other name (short).

User inserts meeting location.

User inserts meeting number (Arabic).

User inserts meeting year.

Use case ends.

Tmoon>

Use case Publishing

Use case name: Publishing

Use case purpose: To set appropriate YUMARC formatted values for
processing publishing and publication language.

Preconditions: Publication processing use case is started.

Final conditions: Appropriate data is maintained.

Main stream:
A. User chooses one value for country of publishing from the list of
values.
B. OPTIONAL: User inserts republic of publishing.
C. User chooses one value for translation code from the list of values.
D. User chooses one value for language of text from the list of values.
E. OPTIONAL: User chooses one value for language of original from

the list of values.

User inserts place of publishing.

User inserts publisher.

User inserts year of publishing.

. Use case ends.

Alternative stream:

Alternative stream trigger: User selected journal as the publication type.
H1. Reverting to the step | of the main stream.

Alternative stream trigger: User selected scientific paper as the publication

type.
F1. Reverting to the step H of the main stream.

Alternative stream trigger: User selected article as the publication type.
F1. Reverting to the step H of the main stream.

T o

Use case Base publication

Use case name: Base publication

Use case purpose: To select publication on the highest hierarchy level,
containing scientific paper being processed.

Preconditions: Publication processing use case is started. User has selected
scientific paper or article as publication type.

Final conditions: Base publication is selected.
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Main stream:
A. User inserts part of the name for base publication in order to be
searched/retrieved.
B. List of journal titles is shown.
C. User chooses one value from the list of journal names.
D. Use case ends.
Alternative stream:
Alternative stream trigger: User has selected scientific paper as publication
type.
B1. List of paper collection titles is shown.
B2. Reverting on the step C of the main stream.

Use case Predefined values

Use case name: Predefined values

Use case purpose: To set predefined YUMARC formatted values for
publication.

Preconditions: Publication processing use case is started.

Final conditions: Appropriate data is maintained.

Main stream:

A. Predefined values are taken over (e.g. file, XML, database,).

B. Predefined values (status of the record, type of the record,
bibliographic level, indicator for name, indicator for meeting) are
associated with appropriate elements of the new bibliographic record.
The association is made within the loop specially for each value.

C. Use case ends.

3.2.  Object model

The class diagram given on the Figure 3.2 is the diagram on the base of
which evolves the data model supporting above presented bibliographic data
process. Four class subgroups can be seen on the class diagram: the first
one/subgroup with classes Document, Field and Subfield representing
elements of the UNIMARC formatted record and making core of the model;
the second subgroup is represented by the EmbeddedField class that is
secondary class by which the connections between linking fields and
embedded fields are implemented; the third subgroup consists of code books
CodeAuthority, CodeCountry, CodelLanguage, CodeCategory,
HierarchylLevel, CodeTranslation and CodePeriodicity from which codes are
transcribed for certain subfields; the fourth subgroup contains the User class
that stores data about the users allowed to process publications.
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Document -
- CodeAuthority CodePeriodicity
docID : Integer code - Strin - 2
title : String o St Cosekieting
valid : Boolean i 9 name : String
0.1
1 0..1 CodeCategory
code : String
0..n name : String
0..n 0
Field | -n 01
fieldID : String SubField on
ind1 : Integer 1 0..n_ |subfieldID : String -
ind2 : Integer content : String 0.n 1| Hierarchylewl
embedded : Boolean ord : Integer ~—code : String
ord : Integer o.n name : String
\0..n
\ 1 0..n
\
fiel mbedded 0.1 0.1 0.1
0-n /0.1 CodeTranslation CodeLanguage CodeCountry
EmbeddedField code : Integer code : String code : Stnpg
name : String name : String name : String
User
authorlD : Integer
firstname : String O H H ‘ H @)
lastname : String
. User
username : String
o Interface
password : String W arehouse

Database

Fig. 3.2. Class diagram for cataloguing

On the class diagram and sequence diagrams that follow there are also
classes: Userinterface representing a communication window between user
and data, Database representing the place of permanent storage for data and
Warehouse representing the place where to takeover the specific data from.

3.3. Sequence diagrams

Object models for the use cases specified in paragraph 3.1.1 are shown on
the sequence diagrams. Parameters for the methods createField (field, ind1,
ind2) and createSubfield (field, subfield, and content) are values that are
necessary for Field and Subfield definitions respectively. Since Field
Indicators need not be defined, the parameters ind71 and ind2 of the method
createField need not have a value (e.g. createField (010,,)).

The sequence diagram for Publication processing is shown on the Figure
3.3. Method calls are on the arrowed lines. Within the rectangle with mark ref
there is a title of the use case included into the use case Publication
processing. The array of activities extending the Publication processing is
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shown with the mark opt and extension condition written into the square
brackets [ ].

User: Userlnterface: Document: Database:

1: createDoc()

1.2: title() 1.1 returnDoc():doclD

ref
Title and Physical
clescription

1.3 authors() -

ref

Authors

opt
[type: paperworl: collection]
1: meeting()
ref
Meeting
2: publishing()
ref
Publishing

opt
[type: paperwork: ar article]
1: base

ref
Base publication

ref
Predefined values

3. createRecord()
3.1: InsertionMessage

3.1.1: InsertionMessage

Fig. 3.3. Sequence diagram for the use case Publication processing
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The diagram sequence for use case Title and physical description is on
Figure 3.4. Activities that are optional for execution are shown inside the
rectangle with mark opt. The arrays of alternative activities are shown
designated with the mark alt and a condition written into the square brackets [

Within the alternative stream with the condition monograph or paperwork
collection,the method createSubfield (010, subfield, ISBN), while optionally
inserting an ISBN number, has the variable subfield as second parameter. If
the user entered an ISBN number, the value of the variable subfield would be
'a' and the value of the variable /ISBN would be the entered number; otherwise
the system would generate the value of the variable ISBN and the value of the
variable subfield would be ‘I'. Analogous to this, within the alternative stream
with the condition journal, the method createSubfield (011, subfield, ISSN),
while optionally inserting the ISSN number, has the subfield variable in the
second parameter position. If the user inserted an ISSN number, the value of
the variable subfield would be 'e' and the value of the variable ISSN would be
the entered number; otherwise the system would generate the value of the
variable ISSN and the value of the variable subfield would be ‘c’.
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User: Userlnterface: Figld: SubField:

1t Title(Title) 3 1: createField(200,,)
1.1.1: createSubfield(200, 'a’, Title)

1: Subtitle (SUbt'tIE’j: createsSubfieldi{Z200, 'e’, Subtitla)

Mrnonoaraphy or paperwork collection]

1: Part(Part] 2: createSubfield(200, 'h',Part)

1: PartTitle(PartTitle)
2@ createSubfield(200,T',PartTitla)

1: CollectionTitle{CollTitle)
2 createField(225,, )
2 createSubfield(225,'a", Coll Title )

1: MolnCollection{MoCall )
2 createFieldiz225,,)
3: createsubfield(225, v, MoColl)

1: Publicationto ('\E )createFleld (=205,,)

3: createSubfield(205,'a’, Mo

1: Pages({PagesMe) createField(215,, )
3 createsubfield(215, 'a',Pagesho)

1: ISEN(ISEMN)

4: createField(010,, ]}
5: createSubfield(010,subfield, ISEM)

1L Dirnensions(Dim
¢ ) 2: createSubfield(Z210, 'd",Dirm)

1: takeCategories()

[monograpkey ] 1.1 showCategories():list

1.2: chooseCategory (Catagory )
1.3} createField(105,,)
2: createSubfield (105, 'b', Category )
31 takeLevels()
3.1: showlevels():list
3.2: choosel evel (L evely, createField(001,, )

S: createSubfield{00l, 'd' Levell

Miowrnal]

CodeCategory:

HierarchylLewvel:

Fig. 3.4. Sequence diagram for the use case Title and physical description
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User; UserInterface: Field: SubFigld: CodeCateqgory: HierarchyLevel: CodePeriodicity:

[iournal]

L: Part{Part) 2 createSubfield{200, 'h', Part)

11 PartTitle{Part Title
( 2): createSubfield (200, 1, PartTitle)

1 PreviousTitIe(Prev'zl'itlcergateﬁe‘ disz0,,)

3 createsubfield(S20, '3’ PrevTitle )

11 ISSM(ISSN)

1 createrield(oL,,)
2. createsubfield (D11, subfield, ISSM) 3 takePeriodicty()
3.2: choosePeriodicity [Period) 3.1: showPeriodicity izt
331 createfield(110,,)
4: createSubfield(110,'h', Period)

1: ImpactFactor(Factor)
2! createSubfield(110,'t, Factor)

1: Dimensions{Dim )
2! rreateFieldi215,,)

3 createSubfield (215, 'd', Dim )

[article jor paperwork]
1: Pages{Pagesho)
21 rreateFieldi215,,)

3| createSubfield(215, '3’ Pageshin

[article]

1 NotebookMNo(NND)2; creataSubfield(215, 'h',MHa)
3 Year(Year)

4 createsubfield (215,41, vear)

1: vl sl
DITEC Dumei: createSubfield (215, 'g', Yolurme)

Fig. 3.4. Sequence diagram for the use case Title and physical description
(continuation)
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The diagram on Figure 3.5 describes the use case Authors. Mark loop in
the rectangle represents repetition of the array of activities. In methods
createField and createSubfield the first parameter has value of the variable
field, because its value depends on the number of authors.

Depending on the number of authors, data about them is stored into the
corresponding Fields. If there is only one author, data is filled in Field 700
(Subfields 4, a, b). If there are three authors the most, data about the first
author is filled in Field 700, whereas the data about other two authors is filled
in Filed 701 (Subfields 4, a, b). If there are more than three authors, data
about all the authors are entered in Field 701 (Subfields 4, a, b). For the
authorship type different from author or co-author, data about authors is
stored into Field 702 (Subfields 4, a, b). Depending on which Fields are filled
out, corresponding values for Indicators are attributed to them.

User: UserTnterface: Figll: SubFiled: CodeAuthority:

{5575}
[1,%]

@1: FirstMarne (FirstName) createFiledifield,, 1)
= i held,

®
[1.*] 2. 1: createsubfisld{fisld, o', Firstihame)
el
W ].Fi').z: createSubfied(field, 'a',LastMame))
2,1.3: taleCodés()

2.1.3.1: showCodes(): CodeList

B.1.2.2: chooseAuthority (ALthority )
2.1.2.3: createsubfiell(fisld, 4", Authority)
2/1.3.4; confirmInsert(]
—_— =

2,2: showAuthorlist()

p—

loop |

*
[0.*]1 1: chooseauthor

ref
Other author's names

Fig. 3.5. Sequence diagram for the use case Authors

Figure 3.6 describes Other author’s names. As in the case of inputting the
author's name, the first parameter in the methods createField and
createSubfield has the value of the variable field, because its value varies
depending on the author to whom the other name is related.
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The values of the second name of the authors whose data is entered into
the Field 700 are input into the Field 900; the values of the second name of
the authors whose data is entered into the Field 701 are entered into the Field
901; the values of the second name of the authors whose data is entered into
the Field 702 are entered into the Field 902.

Lser: Userinterface: Field: SubField:

1: showOtherMames( ):list

——

loop |

[11skTirstName(FirstNamefl createFiled(field, )

1.1.1; createSubfilad(field, b, Firsthame)
1.1.1.1; Lasthame(LastMame)
1.1.1.2: createSubfield(field, '’ LastName]

1.1.2: confirmInsert() )
— ="1.2: showOtherMames():list

=1

Fig. 3.6. Sequence diagram for the use case Other author’s names

LUser: Usernterface: Fieldl: SulbFigld:

1 Meetin._:|Name(Meetin.;? _
——————=1.1: createField(710,1,)

1.1.1: createSubfield (710, 'a',Meeting)

opt

L: MeetingNameOther (Other
 MeptingNameOther(Qther) .+ - Fied(910,1,)

3 createsubfieltl (910, 3", Other)

1.1.1.1: MeatingPlace(Flace)
T . . . -
] 1.1.1.2: createsubfield (710,'e’,Place)
1.1.1.3: MeetingMum({Mumizes
= 1.1.1.4: createSubfield (710, 'd’,Murmber)

1.1.1.5: MeetingYear(¥eary -
- = 1.1.1.6: createsubfield (710, 'f, vear)

Fig. 3.7. Sequence diagram for the use case Meeting

The use case Meeting is displayed on Figure 3.7.

The sequence diagram for the Base publication is on Figure 3.8.
Depending on which subfield for ISBN/ISSN number is filled out in the base
publication, that Subfield will also be filled out in scientific paper/article
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belonging to the base publication. This can be seen in the second alternative
on the diagram (variable subfield is placed for the second parameter of
createSubfield method).

Uszer: Userlnterface: Docurnent: Field: SubField:

1 searchStrinalsearch)

[paperwork]

1: takeCollection(search) 1.1 findTitles(dacist)

1.1.1; returnTitles)list
1.2: showCollections():list

ticle 1 takeArticl h
LeriicTeshaleAriie searddh) 1.1: findTitles(doclist)

1.3} showarticlesiklist 3 2. vatunTitles(J:list

1.1: chooseBasePublication(ISBMN)

[paperwotlk ]
1: createField(010,,)

1.1: createSubfisld (010, subfield, ISBMN )

[artice] 1: createField(011,,)

1.1: createsubfield(D11, subfield, ISBM)

Fig. 3.8. Sequence diagram for the use case Base publication

The Diagram on Figure 3.9 describes the use case Publishing.
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User: UserTnterface: Figlcl: SulbFigll: CodeCountry:

1: taleCountry()

1.1 showCouritry () list
1.2 r.hooseCountry(Countl'yf toreld(102,

— =5 reateField(102,,
|

2

» createSubfield (102, '3’ Country)

opt |1 republic(Republichy, ciqatesibfled(102, b’ Republic)
[ —————C

2.1.1: takeCodes()

CodeTranslation:

2.1.1.1: showCodes( ):list
2,1.2: chooseTransalationCodg(Code)

Tz deateFeld(100,Code) ) el anguageks()

2.1.4.1: showlLanguages()ilist
2.1.5: chooseTextLanguagetText)
T =1.6: createSubfield [101,'a', Text)

opt

[text translation]

chooseOriginalLanguage(Qriginal
%"9 'rl:reL teSubfield(101, b, Original)

—

alt

[monography,paperwork: collection, journal]
1: publishPlace(Place)
—_—

2. createfield(210,,)
4: publisher(Publisher) 3 createsSubfield(210,'a’, Place)
——=5: createSubfield(210, ¢, Publisher)

opt

[monography, paperworl:; collection]
1: publishYear(Year)
- =

2: createsSubfield(210,'d', Year)

[paperworl;, article]
1: publishYear(Year)
————= 2 createSubfield(210,'d', Year)

Fig. 3.9. Sequence diagram for the use case Publishing
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A use case Predefined values is shown on Figure 3.10. The values of the
parameters for the methods createField and createSubfield are taken over
from the file. The data related to Field 001 can be found there.

Userlnterface: Warehouse: Field: SubField:

1: takeDefinitions()
1.1; returnDefinitions]):list
B —

|oop |
[1,%]

1 createfield(field,indl,incd2)

1.1: createSubfield(filed, subfield,content)

Fig. 3.10. Sequence diagram for the use case Predefined values

Figure 3.11 describes the algorithm for cataloguing. On the diagram,
beside the classes described in the next section, the class Userinterface can
be seen. The use cases defined earlier in this paper and their sequence
diagrams describe functionality of the user interface.

The Message (method) datalnsertion() represents the insertion of the data
related to the selected type of publication being described. Details for this
insertion are explained in the use cases previously displayed.

4. Conclusion

Software systems for cataloguing are based on the international standard
formats (UNIMARC and MARC 21) that most frequently support the protocol
for the interchange of bibliographic records. This approach made possible
creation of the international library network which significantly improved
utilization of the ICT in libraries. In order to use these systems the librarians
need specific training in library document cataloguing following the mentioned
standard formats.

Aimed at achieving an input of data on bibliographic publications that would
be as fast and as large-scale as possible, this paper proposes a model of the
cataloguing that does not require specific knowledge of cataloguing formats.
The model, however, provides a resulting bibliographic record fully in
accordance with these formats. This approach is primarily intended for
cataloguing done by non-professional cataloguers (scientists, researchers,
etc.). By using this system, scientific and research institutions can efficiently
and economically create their own electronic catalogues of an accepted
processing level.
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Llser; UserTnterface: ProcessingPubil; ProcessingBean; DocBean; FieldBean: SubfieldBean:
loop
[L*]

1: fatalnsertion(data)

1.1: processing(data)

1: addDoc(docD, title, valid)
_—

1.1: ejbCreate(doclD, title, valid)
- =

loop

[L*]
» addrield{docID, field, ind1, ind2, secondary, ordinalio)

2: gihCreate(docID, field, indl, indz, 'secondary, ordinalto)

2.1 addsubfield (doclD, field, s_fer:onu:lary, ordinaiio, subfield, content, sf_ordinalio)
2.2; ejhCreate(docID, field, secondary, ordinalMo, subfield, content, sf_ardinalMo)

1.2 nsermionMessagel]
1.2.1: insertionMessage( ):message
-_——

Fig. 3.11. Sequence diagram for cataloguing

The paper presents the model for cataloguing in accordance with the
UNIMARC format. Since the structures of the UNIMARC and MARC 21
formats are similar, the proposed model can also be deployed for the MARC
21 format. The user interface (represented by the use-case diagrams) is
connected to the object model of the adopted format via midleware layer. This
means that any change in the input data set is reduced only to screen form
modification and connecting input data with object model of bibliographic
format. Besides, the proposed model can be implemented as an independent
software component that can easily be integrated with an existing library
software system thus providing for an additional specific bibliographic
processing mode.

5. References

1. Surla, D., Konjovi¢, Z., Overview of the Development of the Library Information
System BISIS, International Conference on Distributed Library Information
Systems, Ohrid, 2004. pp. 13-18

2. Konjovi¢, Z., Surla, D. (editors), Conference proceedings, International Conference
on Distributed Library Information Systems, Ohrid, 2004.

80 ComSIS Vol. 5, No. 1, June 2008



Model of a User Friendly System for Library Cataloguing

3. Jaksi¢, M., Mapping of bibliographical standards into XML,. Software Practice and
Experience 34, 1051-1064. (2004).

4. Vidakovic J., Rackovic M. Generating content and display of library catalogue
cards using XML technology, SOFTWARE-PRACTICE & EXPERIENCE Vol 36,
No 5, pp 513-524 APR 25 2006

5. Budimir, G., Surla, D., Quality control system of XML bibliographic records, Novi
Sad Journal of Mathematics, Vol. 34, No. 1, 107-130.

6. Skrbi¢, S., Surla, D. Bibliographic records editor in XML native environment,
Software-Practice and Experience. DOI 10.1002/spe.834

7. Beli¢, K., Surla, D. ,User Friendly Web Application for Bibliographic Material
Processing, The Electronic Library, Vol 26, No 3, scheduled to appear in June
2008

8. MARC 21 XML Schema, viewed May 2008,
http://www.loc.gov/standards/marcxmi
9. MARCRecords Systems and Tools, viewed January 2008,

http://www.loc.gov/marc/marcservice.html

10. Concourse Software, viewed January 2008,
http://www.booksys.com/v2/products/concourse/

11. Naiburg, Eric J., Maksimchuk, Robert A., UML for database design, Addison-
Wesley, 2001.

12. IEEE Technical Committee on Digital Libraries (TCDL), viewed February 2006,
http://www.ieee-tcdl.org

13. MARC Standards. Network Development and MARC Standards Office, Library of
Congress, viewed March 2006, http://lcweb.loc.gov/marc/.

14. UNIMARC Manual: bibliographic format / International Federation of Library
Association and Institutions, IFLA Universal Bibliographic Control and International
MARC Programme, New Providence, London, 1994.

Appendix 1. Monographic publication processing in accordance with
YUMARC format

The detailed description of the adopted processing level in the YUMARC
for monographic publication type is given in this Appendix. The processing
model for monographic type publications, which is presented in Section 3, is
based on the processing level shown here.

In the brackets next to the Field and Subfield names, one can see if they
are mandatory and/or repeatable. If this is not the case, these fields and
subfields are neither mandatory nor repeatable. If existing, predefined values
for Fields, Subfields or Indicators are especially emphasized. The same goes
for the description of determinations of these values if it is possible to
determine them on the basis of other data. A cross processing that relates to
the interdependence of the contents of different subfields is also stated.

Field 001: Record identifier (Mandatory)
Subfields:

$a Record status (Mandatory)

$b  Record type (Mandatory)

$c Bibliography level (Mandatory)

$d Hierarchy level (Mandatory)
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Predefined values:

- Subfields 001a, 001b, 001c are coded,

- Subfield 001a has value 'I' with meaning First insertion of the
bibliographic record,

- Subfield 001b has value 'a' with meaning Text material, printed,

- Subfield 001c has value 'm' with meaning Monograph,

- Subfield 001d has value '0'" with meaning Not related with other
bibliographic records or value '1' with meaning At the highest level.

Field 010: International standard book number (Mandatory)

Subfields:

$a ISBN number

$i  Identifier of the publication, instead of ISBN number (if ISBN number
does not exist)

Cross processing:

- If Subfield 010a does not exist, then Subfield 010i must exist.

Field 100: General processing data (Mandatory)

Subfields:

$c  Year of publishing (Mandatory)

Cross processing:

- Year of publishing (100c) must differ from '???7?" and '9999'.

Field 101: Language of the publication (Mandatory)
Indicator 1: Translation code

0 Original language

1 Translation

2 Contents translations

Subfields:

$a Language of text (Mandatory)

$c Language of original

Cross processing:

- Values for Subfield 101a and Subfield 101c are not equal,
- If Subfield 101c exists, value of the Indicator1 can not be 0 (101 Ind1+£'0").

Field 102: Country of publication (Mandatory)
Subfields:

$a Country of publishing (Mandatory)

$b  Republic of publishing

Field 105: Coded data Field — Textual materials, Monographic (Mandatory)
Subfields:
$b  Monographic category (Mandatory)

Field 200: Title and statement of responsibility (Mandatory)

Subfields:
$a Title (Mandatory)
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$e  Subtitle
$h  Part mark
$i  Parttitle

Field 205: Edition statement
Subfields:
$a Publication number

Field 210: Publication, distribution (Mandatory)
Subfields:

$a Place of publishing (Mandatory)

$c  Publisher (Mandatory)

$d  Year of publishing (Mandatory)

Cross processing:

- Subfield 210d must have equal value as Subfield 100c.

Field 215: Physical description (Mandatory)
Subfields:

$a Page count (Mandatory)

$d Dimensions

Field 225: Series (collection)
Subfields:

$a Collection title

$v  Number in collection

Field 700: Personal name — primary responsibility

Indicator 2: Form of name indicator

Has predefined value: 1 with meaning Name entered under surname
Subfields:

$4  Authorship type (Mandatory)

$a Last-name (Mandatory)

$b  First-name (Mandatory)

Cross processing:

- If publication has more than three authors, Field 700 is not used.

Field 701: Personal name — alternative responsibility (Repeatable)
Indicator 2: Form of name indicator

Has predefined value: 1 with meaning Name entered under surname
Subfields:

$4  Authorship type (Mandatory)

$6 Connection to other name

$a Last-name (Mandatory)

$b  First-name (Mandatory)

Field 702: Personal name — secondary responsibility (Repeatable)
Indicator 2: Form of name indicator
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Has predefined value: 1 with meaning Name entered under surname
Subfields:

$4  Authorship type (Mandatory)

$6 Connection to other name

$a Last-name (Mandatory)

$b  First-name (Mandatory)

Field 900: Personal name - primary responsibility (other name)
(Repeatable)

Subfields

$a Last-name (Mandatory)

$b  First-name (Mandatory)

Cross processing:

- If other name exists in Field 900, then Field 700 must exist.

Field 901: Personal name - alternative responsibility (other name)
(Repeatable)

Subfields:

$6 Connection to personal name

$a Last-name (Mandatory)

$b  First-name (Mandatory)

Cross processing:

- Each 901 Field must have Subfield 6 to connect to appropriate field 701.

Field 902: Personal name — secondary responsibility (other name)
(Repeatable)

Subfields:

$6 Connection to personal name

$a Last-name (Mandatory)

$b  First-name (Mandatory)

Cross processing:

- Each 902 Field must have Subfield 6 to connect to appropriate field 702.

The accepted processing levels for other library documents (conference
proceedings, serial publications, paper published in conference proceedings
and journals) are defined in similar way.
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