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Caskerak

Y oBoMm uimaHKy ommcaH je pas3Boj ¢opmatra MARC
3ammca off HacTaHka 1o manac - og ISO 2709 mo XML ¢op-
MaTta. XML dopmart je ommra dpopmat kojum ce MARC 3a-
MUCH MOTY TIPEICTaBUTH HAa jEJHOCTABAH U pPa3yMJbUB
HaunH. Anatu 3a pax ca XML ¢dopmaTtom yriaBHOM cy Je-
KJIApUCaHW Kao OTBOPEHU KOO (open source) m MOTy ce
UCKOPHUCTHTH 32 00paxy XML 3anuca 0e3 nogaTHHX TpoO-
IIKOBa 3a Pa3BOj COMNCTBEHUX peuiewma. XML ¢opmar je
rmaBHu Qopmar 3a mpeHoc nojaraka npeko MHTepHera u
Web cepsuca. Mehytum, nok rox Oyay mocrojayin pady-
HapCKM CHUCTEMH Ca CTapuM TEeXHOJorujama, rmocrojahe u
MARC 3amucu y ISO 2709 popmaty.
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1. YBog

[IpBu 6ubMorpadcku Gpopmaru 3a pazmeHy Ou-
omorpad)cKuX M BUMa CPOIHUX IOJaTaKa, y MallliH-
CKM YHUTJBUBOM OONUKY, u3Mel)y paznnuuTux pauy-
HapCKUX CHCTEeMa pa3BHjeHH cy mpe Bume ox 30
roguaa. Y KonrpecHoj oubnmorenn (Library of Con-
gress) [1] Taga cy pasBuim Ooubauorpadcku dopmar
MARC (Machine Readable Cataloguing) [2], Ha ocHO-
BY KOjer Cy, 3a moTpe0de pa3IuIuTuX apKaBa U OuOIH-
OTEUKHX CHUCTEMa, KaCHHUje Pa3BHUjeHU IPYyTu OMOIHMO-
rpapckun MARC dopmaru, Hip.: USMARC y Amepu-
i, CAN/MARC y Kananu, u3 xojux je 1999. rogune
Hactao opmatr MARC21 [3], UKMARC [4] v Benukoj
Bpuranuju, UNIMARC (Universal Machine Readable
Cataloguing) [5] 3a moTpebe eBpONCKUX Ap>KaBa, UTH.
Ha ocnoBy UNIMARC ¢opmara pa3BUjeHH Cy U HEKH
HanoHaTHA Ombmmorpadcku Gopmatu [6].

MARC d¢opmar oapehyje cagpxaj MARC 3a-
MUca 4Yujy CTPYKTYpY, Ca JIOTWYKOI AacHeKTa, YHHE
moJha Koja Cy WACHTH(PHUKOBAHA TPOIU(PPEHUM Taro-
BUMa U rpynucana y onokose. Ilosba MARC 3amuca
caap)Ke HajBHUILE J1BA MHAMKATOpa W oJpeheH ckyn
rmoTnoJsba, neduaucan camuM MARC ¢dopmaTom.
MARC ¢opmaTtom oapelyje ce 1 TOHOBJBUBOCT I10Jba
y 3amucy ¥ IOHOBJBMBOCT TIOTHOJBA Yy IMOJbUMA
oubnmorpadcekor 3amuca. llpaBuma karajgorm3oBama
MoTy OuTH pasinmanta 3a pazmmuute MARC dopmare:
ISBD (International Standard Bibliographic Des-
cription) [7], AACR (4nglo-American Cataloguing
Rules) [8], LCSH (Library of Congress Subject
Headings) [9] u ciuuHo.
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This article describes how a MARC record has evolved
in the decades since its introduction, i.e. from the ISO 2709
to XML format. The XML format is a general format for
presenting MARC records in a simple and understandable
way. Tools that work with the XML format are of the open
source type and can be used to process XML records
without incurring additional costs associated with one's own
software development. XML is also the main format for
data transfer on the Internet and for Web services. It is
evident though that as long as computer systems using old
technology exist, MARC records in the ISO 2709 standard
format will also survive.

Key words: MARC, formats, ISO 2709, SGML, XML

1.Introduction

First bibliographic formats for the exchange of
bibliographic and related information in the machine-
readable form between different types of computer sy-
stems were created more than 30 years ago. Then the
Library of Congress [1] created MARC (Machine
Readable Cataloguing) [2] bibliographic format, on
which other versions of MARC format were deve-
loped to meet the needs of a variety of countries and
bibliographic systems, such as: the USMARC in the
USA, the CAN/MARC in Canada, from which
MARC21 [3] format was developed in 1999, the
UKMARC [4] in the United Kingdom, the UNI-
MARC (Universal Machine Readable Cataloguing)
[5], slightly adapted for the use in the European
countries, etc. Based on the UNIMARC format, some
national bibliographic formats have been created [6].

The MARC format specifies the content of
MARC records, the structure of which, from logical
point of view, consists of fields that are identified by
three-character numeric tags and arranged in functi-
onal blocks. MARC record fields consist of two indi-
cators at the most and of a set of subfields that are
defined by the MARC format. Also, the repeatability
of fields in a record and the repeatability of subfields
in bibliographic record fields are defined by the
MARC format. The cataloguing rules may differ for
different MARC formats: ISBD (/nternational Stan-
dard Bibliographic Description) [7], AACR (4nglo-
American Cataloguing Rules) [8], LCSH (Library of
Congress Subject Headings) [9], etc.
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Ca ¢usnukor acriekra ctpykrypa MARC 3amuca
Moxe OuTH paznuuuta. Tako cy ox mojaa MARC
dhopmara 6wmn nepuHECaHN pa3zIuuuTH hopmaT (Hu-
sumdake cTpyktype MARC 3amumca, xoju cy XpoHO-
JIOWIKK TPEICTaBbeHH Yy OBOM uwiaHKy. On mojaBe
cnemnpuranuje XML (eXtensible Markup Language)
[10] nedunucame hopmarta 3a obudbIHOTpadcKe 3ammce
nobuja HOBY nuMeH3ujy. XML Huje jenaH HOBHU
¢dopmat O6ubmmorpadckux 3ammca Beh oBa onrosapa-
jyha cnemudukammja XML dopmara Oubmmorpad-
ckuXx 3amuca oMoryhasa yakiry oOpany OuoGmuorpad-
CKMX 3amuca y OuOIMOTeuKuM HHGPOPMAUOHUM
cucreMrnMa. 3a UMIUIEMEHTanjy (QyHKIHja, Kao MITO
Cy BajJMaldja 3amuca, Wi TpaHcopmaiimja 3amnuca y
pasuuuTe CTPYKType, THOocToje Beh TroTOBM anaTH,
pa3BHjeHH y Java TEXHOJOTHjH, KOjU Cy YTJIaBHOM
JEKJIapUCaHu Kao OTBOPEHU KO (open source).

2.1SO 2709 3anucu

V¥ Bpeme Hactanka MARC ¢opmara pas3Boj pa-
yyHapa Huje OMO Ha JaHalllkheM HUBOY HHUTH j& HHXO-
Ba ymorpeba Ouna mpuinarofeHa OOMYHMM KOPHCHU-
MMa Kao IITO je AaHac. Y TO BpeMe Huje OMio pa3Bu-
JeHHX CTaHmapia 3a pa3MeHy IojaTtaka Koju Ou omo-
ryhaBanu mpuka3 mojaraka y jeAHOCTaBHHM, YOBEKY
pa3yMibuBHM, (popMaTHMa. JeqUHU (HU3HIKH HOCHIIAIL
rmojaTaka Koju je oMoryhaBao IMpeHOC IojaTraka ca
jEeIHOT pauyHapa Ha JApyrud Ouia je MarHeTHa Tpaka.
[Nogauy Ha MarHeTHOj TpalM OWJIN Cy YIHCAaHU CEKBe-
HIIMjaJTHO W TaKO Cy MOpPaJd OWTH W YUTAaHH. 3aTO Cy
ce Mmojialy Ha TPaKy MaKoBaIX TaKo Jia Cy Ha TOYETKY
CBaKoOr 3amuca rpynucaie naHdopmanuje Koje cy omnu-
CHBAJIC HETOB Ca/IpiKaj, HIIp.: Ay)KUHA 3aruca, CTaTyc
3ammca, UMEHa MoJba y 3ammCcy, WTA. Y CKIagy ca
oBuM 3axteBuMma, cranaapn ISO 2709 (@opmam 3a
pasmeny ungopmayuja) [11] dopmupaH je 3a pasmeHy
oubmmorpadcknx MARC u mrMa cpoTHHX 3aITrca.

Crangapa ISO 2709 omwmcyje HauumH HpeHOCA
nojba MARC Oubnuorpadckux 3amrica Ha MarHeTHY
Tpaky. OH He neduHHIIEe Ay )KUHY WU CaapikKaj Toje-
JMHAYHOT 3aMKca, HUTH Jaje KaKBO MOCCOHO 3HAYCH:EC
OWI0 KOM MOJby, MOTHOJBY MM WHAuKaTopy. ISO
2709 camo cnenudukyje GyHKIH]y IpeHoca Ouommo-
rpadckor 3amrca Ha MarHeTHY Tpaky, Koja ce KOpH-
cru 'y wMiuiemertanmju  MARC  6uGnuorpadcekor
dopmara y ogpehennm pauyHapckum cuctemuma. Ca-
IpKaj, ITYyKUHY M CTPYKTYpy IIOjeIMHAYHUX I10Jha,
MOTIOJba U MHAMKaTOpa oapehyje cam MARC 6ubmu-
orpadcku opmar.

Cgaku 3anuc o ISO 2709 crangapay uma Tpu
nena: munep (leader), TUPEKTOPHjyM U TPOMEHIbUBH
70 KOjU CaApiKu MmoJba OuOmMorpadCkor 3amuca pas-
JMYUTHX TyXHUHA. Y JIuaepy cy Ae(UHUCAHH MOAAIH
Koju omucyjy OmOmmorpadcku 3ammc n omoryhasajy
ayromarcky obpazny ISO 3amuca. [lyxuHa nuzaepa je

From the physical aspect, the structure of
MARC records may differ. Since the introduction of
the MARC format, many different physical formats of
MARC records have been defined. In this article,
formats are presented chronologically. Since the
introduction of XML (eXtensible Markup Language)
[10] specification, the definition of the bibliographic
record format has experienced a new dimension. XML
is not only a new bibliographic record format: the
appropriate specification of XML bibliographic record
format allows easy processing of bibliographic
records in bibliographic information systems. For
implementation of functions, such as validation of
records or their transformation to different structures,
many ready tools have been developed in Java and
most of them declared as open source.

2. IS0 2709 records

When the MARC format was created, computers
were not as developed and as user-friendly as they are
nowadays. Then the standards for data exchange, that
enable the representation of data in simple, human
readable formats, did not exist. Magnetic tape was the
only physical media for data exchange between
computers. Data on a magnetic tape was packed in
sequential order and they had to be read in sequential
order as well. Thus, every record on a magnetic tape
began with a group of information describing the
record content, such as: record length, record status,
names of the fields in the record, etc. The ISO 2709
(Format for information exchange) [11] standard for
exchange of MARC bibliographic and related records
was created in accordance with the above mentioned
requests.

The ISO 2709 standard specifies the method of
transport of MARC bibliographic record fields on to
the magnetic tape. It does not define the length or the
content of individual records, nor does it assign any
meaning to fields, subfields or indicators. ISO 2709
only specifies the function of bibliographic record
transport on to the magnetic tape that is used for the
implementation of MARC bibliographic format in
certain computer systems. The content, length and
structure of individual fields, subfields and indicators
are determined by the MARC bibliographic format
itself.

Each record according to the ISO 2709 standard
has three parts: leader, directory and a data part, that
contains bibliographic record fields of different
lengths. The leader part defines parameters for bi-
bliographic record description, enabling automatic
processing of ISO records. It has 24 characters and
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24 3Haka W caapku HHPOpPMALKjy O IYKUHU 3aImca,
cTaTycy »3ammca, THUIy 3amuca, Oubimorpadckom
HHUBOY, XHjepapX1jCKOM HHUBOY, Ay>KUHH WHIUKATOpPA,
IyKHHU HJCHTU(PHUKATOpPA MOJba M TMOTIOJbA, MOTITY-
HOCTH 3ammca, o0nuKy Oubmuorpadcekor ommca, Koa-
HOj Tabenu.

VY nupexTopujyMy ce HaBOJE TaroBH IOJba W3
3aluca U TMO3UIMje Ha KOJUMa MOYHELE CapIKaj ojpe-
heHor nospa. Y mpoMeHIBUBOM Jielly HaBOJH CE Caip-
Kaj TIoJba y penocieny HaBohema uMeHa moJba y Iu-
pekTopujyMy. 3a CBaKoO IMOJbE MPBO CE UCIUCY]e JCIIU-
MUTEp 32 H0Jbe U 00a HHAMKATOpa. 3aTUM CE 3a CBaKO
MOTIIOJbE TOTA T0Jba HABOJH JCIUMHUTEDP 3a MOTHOJBE,
WAeHTH(PUKATOP TMOTHOFA M CcaapiKaj IOTIOJhA. 3a
KOHTPOJIHA TI0Jba HCIIUCY]y C€ CaMo NEIMMHUTEpU MO-
Jba U caapikaj mosba. Ha kpajy 3amuca nonaje ce nenu-
MHTep 3a 3anuc. HaBohemeMm TaroBa mospa y JHPEK-
TopujymMy oMmoryheHo je, a ce mpe oOpaje Ielor 3a-
myca oJIpele Mojba Koja cy MHTepecanTHa 3a o0pany u
OHa ce MoTy oOpaljuBaTu MoceOHO.

Crenudukanujom cranmapaa 1SO 2709 nedu-
HUILE ce CTPYKTypa 3ammca 3a pa3MeHy IojAaTaka
Mely paziIMYuTHEM pauyHapCKUM CHCTEMHMa, a He 3a
oOpangy momataka yHyTap ojapeheHor padyHapCcKOT
cucrema. Ha oBO ce yka3yje cTora miro je cTpykTypa
ISO 3anmca crnoxxeHa u HemorogHa 3a o0paxy moja-
taka. He camo nma je TakBa CTpyKTypa HEYMTJbHBA 3
Jpyne, Beh 3axTeBa pa3Boj BpIO CIOKEHUX MporpaMa
3a 00paay caapikaja y THM 3alHCHMa.

3. SGML 3anucu

Pa3BojeM MH(pOPMALMOHUX TEXHOJOTHja 3HATHO
cy yHampel)eHH U padyyHapH U padyHApCKH CHCTEMH.
ITopen moryhHocTtn padyHapa, 060jbe Cy W MOTyh-
HOCTH TIpeHoca Tnojaaraka mel)y padynapuma u pauy-
HapCKUM CHUCTeMHMa. Pa3BuUiM cy ce HOBH (PU3UYKH
HOCHOIM TI0/IaTaka, Kao ITO Cy IHCKeTe, KOMIIaKT
muckoBu, DVD, utn. Hanac cy 6p3uHe PpU3UIKUX HO-
cujanma MHoro myTta Behe Hero y BpeMe MOuYeTKa
BUXOBOT pa3Boja. OCUM ToTa, IpeTpaXKHBame MMo1aTa-
Ka Ha HhHMa HUje BUILIE CEKBEHIIMjaJTHO, Kao IITO je
0uJ0 y Bpeme MarHeTHe Tpake. Y 1o0a MarHeTHe Tpa-
Ke MeMopHja je Ouia BpJIO CKyIla M MPOTrpaMH Cy MoO-
panu OWTH MTEABFUBU KOa oOpaze moaaraka. 3aTo cy
ce mojany OOWYHO OPraHHW30BAM Y JIMHEapHe, CEeK-
BeHIMjaHe cTpykType. Caga ce momamy MOTy CKIia-
TUIITUTH W Y HEMHEapHUM CTPYKTypama M JOCTYII
JI0 BbUX j€ CBEjeIHO Op3 M CUTYpPaH.

OcuM pa3Boja pauyHapa U (PU3MYKHX HOCHIIALA,
Ha CTPYKTYypy ToJaraka 3a MpeHOC YTHUIIA0 je U Pa3Boj
WnTepuera. Caga ce mpeHOC 1mojaTaka He BPIIU CaMo
npeko ¢usnukux Mmeawja, Beh ce HajBeha konmunHa
nonartaka npeHocu Oamr mpexo MaTepHeTa. Ca pa3Bo-
jem MuTepueTa pa3suo ce 1 XML KojuM ce TIoKyIaBa
CMambUTH Xaoc Ha IHTEepHETY.

contains the following information: record length,
record status, type of record, bibliographic level,
hierarchical level, indicator length, lengths of field
and subfield identifiers, completeness of record,
descriptive cataloguing form, character set table.

In the directory the tags of record fields and
positions, on which their contents begin, are defined.
The data part includes a variable number of entries,
each corresponding to its respective field in order of
its citation in the directory map. Each entry consists of
field separator, both indicators, and of subfield
separator, subfield identifier and subfield content, for
each field's subfield. For control fields each entry
includes only field separator and field content. Every
record ends with record separator. Citation of field's
tag in the directory map enables selection of fields
interesting for individual processing, before pro-
cessing of the whole record.

The ISO 2709 standard describes a generalized
structure, a framework designated specially for
communication between data processing systems and
not for the use of a processing format within systems.
This is emphasized on the grounds of the structure of
ISO records being complex and inadequate for data
processing. Not only it is human unreadable, but
requires development of very complex programs for
record content processing.

3. SGML records

The evolution of information technologies leads
to the improvement of computer systems. In addition
to improved computers, the abilities of data transfer
between computers and computer systems have also
become better. New media types have been
developed, e.g. disquette, CD, DVD, etc. Today, their
speeds are several times higher than they were at the
beginning. Additionally, data searching is not
sequential as it was at the time of magnetic tape.
Then, the memory was very expensive and data
processing programs had to be very economical,
which resulted in data having to be organised in
linear, sequential structures. Nowadays, however, data
can be saved at non-linear structures, access to them is
also fast and safe.

In addition to the development of computers and
media types, Internet has a great influence on data
structure as well. Today, data exchange is carried out
over the Internet to a large extent and not so much by
physical media. With the development of the Internet,
the XML has also been developed and is one of the
means for stopping the Internet chaos.
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XML je jemHocrtaBaH, (QueKCHOWIIAH, TEKCTY-
anHu (opmar, pa3BUjeH Ha OCHOBY cTaHAapaa SGML
(Standard Generalized Markup Language) [12,13].
Paszpuo ra je W3C (World Wide Web Consortium)
[14] ca HaMeHOM Ja MOKpHj€ MIMPOKO MOJpYyYje eleK-
TPOHCKOT u3JaBamTBa. MelyTum, mpaBy ymotpeOy
XML je mocerao Ha MOIpyYjy pa3MeHE HajpaszTHdH-
TUjUX TojaTaka npeko Mureprera. SGML je pasBuia
MelyHaponHa opranmzanuja [SO (International Orga-
nization for Standardization) 1986. ronuHe TI0IT O3HA-
koM ISO 8879 Ha ocHoBy jesuka GML (Generalized
Markup Language) [15] kojer cy kpajeM 60-Tux roau-
Ha pa3pwiy y ¢pupmu IBM.

XML u SGML cy je3unu 3a o3HauYaBame KOjH
omoryhaBajy neduHHCarke HOBUX (OPMAIHUX je3nKa
cnieruuaHUX 3a onpehere morpede. Tu je3umu caap-
xe oapehene XML/SGML enemente u atpudyTe KOju
ce meh)ycobHO KOMOUHY]y, ITO je onpeleHo rpamaTh-
KOM je3mKka. ['paMaThke THX HOBHX je3WKa NehUHUIITY
ce ca DTD (HJegunuyuja muna doxymenma) [16] cre-
nu(pUKaIjoM y KOjoj ce, TOCCOHNM CUHTaKCHUM IIpa-
BUJIIMA, OIUCYjy €NEMEHTH W aTpUOYTH je3WKa, HhH-
xoBe Moryhe BpemHoctn u komouHanuje. Ceaka DTD
cneuudukanyja neguHuiie mnoceOHy kimacy XML/
SGML nokymeHara.

MARC Standards Office [17] je cpemurnom 90-
TUX roawHa pasBuo aBe DTD cnenudukanuje 3a
SGML nokymeHTe, Koje TOApKaBajy KOHBEP3Hjy Ka-
tamomknx moxaraka MARC 3ammca 6e3 rybOsbema
nojaraka. ¥ mpojekty pasBujama oBux DTD u amara
3a KOHBEp3Wje MOTJIM Cy YYeCTBOBAaTHU CBU 3aHHTEpe-
coBanu kopucHuIm MARC-a u SGML-a. Tako je maja
1996. rogunHe Hactama mpBa alpha Bep3uja oBux DTD
cnenudukanyja xoje cy nokpusaie ner MARC ¢op-
Mata - MARC ¢opmam 3a bubauozpagcke nooamxe,
MARC ¢opmam 3a ungpopmayuje 3ajeonuye, MARC
gopmam 3a nodamke o cmary Gonoa, MARC ¢op-
mam 3a HopmamusHe nooamxe u MARC ¢opmam 3a
nodamke kiacuguxayuje.llporpamu 3a KOHBep3Hje
MARC 3amuca no ISO 2709 crangapny v MARC 3a-
nuce o SGML crangapay mouenu cy ce pa3BHjaTH
1997. roguue.

MARC DTD [18] cnemudukanuja nedurwmire
rpamatuky MARC 3ammca mo SGML crangapay. Ceu
SGML TaroBu koju oAroBapajy mojpuMa U MOTIIOJbH-
Ma, mounmy ca "mrcb" 3a 3amuce MARC gpopmama
3a bubauoepagpcre nodamxe, MARC gpopmama 3a un-
dopmayuje 3ajeonuye, MARC ¢opmama 3a nooamxe
0 cmary ¢ponda, niu ca "mrca" 3a 3amuce MARC
¢dopmama 3a nopmamusne nooamxe 1 MARC ¢op-
Mama 3a nooamxe Kiacuguxayuje. tbuma cruene
TpouupeHn UACHTUPUKATOP MMOJba, HIP., "mrcb245"
3a MARC mnosse 245, unu TporudpeHn uaeHTu(uKa-
TOp T0Jba, IPTHIIA M O3HAKA MOTIOJkA, HIp., "'mrcb245-a"

XML is a simple, flexible, textual format based
on SGML (Standard Generalized Markup Language)
[12,13] standard. W3C (World Wide Web Consortium)
[14] created it to cover a wide area of electronic
publishing. But, the right use of XML is attained in
the exchange of many different types of data over the
Internet. SGML was developed in 1986 by ISO
(International Organization for Standardization)
under the name ISO 8879. It is based on GML
(Generalized Markup Language) [15], a language
created in the IBM at the end of the 1960s.

XML and SGL are markup languages for
specifying new formal languages for certain
requirements. Their grammar defines XML/SGML
elements and attributes and their combinations. DTD
(Document Type Definition) [16] specification defines
their grammar with particular syntax rules for
descriptions of elements and attributes of languages,
their values and possible combinations. Every DTD
specification defines one class of XML/SGML
documents.

In the mid 1990s, the Network Development and
MARC Standards Olffice [17] developed two SGML
DTDs that supported the conversion of cataloging data
from the MARC data structure to SGML (and back)
without loss of data. The project of creating DTD
specifications and conversion utilities was opened for
input from any interested MARC and/or SGML users.
The alpha version of the MARC DTDs was made
available in May 1996; it handled five MARC
formats: MARC Format for Bibliographic Data,
MARC Format for Community Information, MARC
Format for Holdings Data, MARC Format for
Authority Data, MARC Format for Classification
Data. In 1997, the work on the MARC-to-SGML
conversion utilities began.

MARC DTD [18] specification defines the
grammar of MARC record according to SGML
standard. All SGML tags for fields and subfields in
records of MARC Format for Bibliographic Data,
MARC Format for Community Information, MARC
Format for Holdings Data begin with "mrcb" and in
records of MARC Format for Authority Data, MARC
Format for Classification Data with "mrca". They are
followed by a three-digit field identifier, for example
"mrcb245" for MARC field 245, or by three-digit field
identifier, hyphen (-), and the one-character subfield
identifier, for example "mrcb245-a" for MARC
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3a MARC mnornosse 245a. Imena SGML Ttarosa 3a
NPBU U JpYTW HHAMKATOp mosba cy "il" u "i2".

Ha cnwgan naunn nMenyjy ce SGML Tarosu 3a
EIEMEHTE KOjU OJroBapajy KOHTPOJHUM IMOJbUMA
MARC 3anuca. YMecTo uaeHTUPHKATOpa MOTIObA Y
nMeHy Tara oaroBapajyher SGML enemeHTa HaBeneH
j€ CIeIrjaTHu KO OJ IBa KapakTepa W MO3HIHje Of-
no Ha kojuMa ce y MARC 3amnucy Hamasu caapxkaj
onucad TuM SGML enementom. Ha npumep, 3a no3u-
nuje ox 8 g0 10 mospa 006 mHazuB SGML enemenTa je
"mrcb006-SE-08-10", unu 3a no3unujy 22 nosba 008
HazuB SGML enemenra je "mrcb008-BK-22".

[Momro je munep y MARC 3ammcy ¢ukche
IOy’XKMHE W CBaka MO3WIMja MMa CBOje 3HAuUeHe, OH
HeMa MpUAPYKEHHU Tar 1oJjba O TPU Kapakrepa, je-
IUHCTBEH CKyN eJieMeHara aarT je aeduHumjama
MARC DTD 3a cBaky mMoryhy xoHbHUTYpaIjy Tuze-
pa. Kao u ca nmpyrum enemeHtuma mojaaTaka (HUKCHE
IyXKMHE, IMEHAa eJleMeHaTa JIJepa jecy HUCKEe KOHKa-
TeHanujoM HacTame on mnpedumkca "mrcaldr”" wmm
"mrcbldr", koma tuma gopmara MARC ("bd", "hd",
"ci", "ad", nim "cl") KojeM MpeTXoAM U CcIenu PTHULA
n Opoj Koju wuaeHTU(UKYje MO3UIMjy(e) KapakTepa
koju ce mpuMewyje(y). Ha mpumep, mme SGML Tara
3a MO3MLHWjy 5 y nuaepy Hekor OuOmmorpadckor
3ammca je "mrcbldr-bd-05".

OsakBa DTD cnenudukamuja omoryhasa mpe-
Hoc 1 oHMX nofaTtaka y SGML 3anwuce u3 ISO 3amuca,
Koju Hucy norpebnn y SGML 3amucy. Ha mpumep,
nH(popmarmja o myxuau ISO 3amuca y maaepy je moT-
MyHO HemoTpeOHa ca craHoBuIuTa oopane SGML 3a-
nuca. Mehytum, cBe nHdopmanuje caqayBaHe cy 300r
Jakiie noppaTHe kKoHBep3uje u3 SGML 3ammca y ISO
3ammc. M3 ISO 3amuca y SGML 3amuc HECY TIpeHETH
IUPEKTOPUjyM M JCIMMHUTEPH 32 I0Jba, MOTIOJbA U
3ammce, KOju ce MOpajy KpeupaTh NPHUIMKOM HOBpart-
HE KOHBEp3Hje.

4. XML 3anucu

Ca pasBojem XML-a je 2001. romuae DTD crme-
nudukaiyja 3a SGML 3anuce npepalena y DTD cre-
nudukanyjy 3a XML 3anuce [19]. Bbome je nedunu-
caHa moceOHa kmaca XML mokyMeHaTa KOju Tmpej-
craBibajy MARC 3ammce. [Tocebny xiracy XML noky-
MeHara moryhe je nedpunucat 1 XML 1iema jesukom
(XML Schema Language) [20, 21, 22]. XML mewma je-
cre jeman ox XML je3nka m KOPUCTH c€ 3a NHCAE
neununmja pazaux tunosa XML mokymenara. Ipe-
aaocty XML meme y onHocy Ha DTD cy ma XML
LIEMOM MOXEMO Ne(QHMHHUCATH CIIOXKEHE TUIIOBE I0Aa-
Taka, IPOCTe THIIOBE IOAaTaka Ha OCHOBY Beh yrpa-
heHux mpocTHX THIIOBa MojaTaka (Ha mpumep date,
string, boolean, positivelnteger), Bullie myTa ymnoTpe-
OuTH jemHOM Je(UHIICAHE TUITOBE U CIIMIHO.

subfield 245a. SGML tag names for first and second
field indicators are "il" and "i2".

SGML tag names for elements corresponding to
the control fields in MARC records are defined in a si-
milar way. Instead of subfield identifier in the SGML
tag name there is special two-character code, follow-
ed with starting and ending positions, separated with a
hyphen, that hold content of MARC record described
by this SGML element. For example: for the positions
from 8 to 10 in the field 006 the SGML tag name is
"mrcb006-SE-08-10", or for the position 22 of the
field 008 the SGML tag name is "mrcb008-BK-22".

Since the MARC record leader is a positionally-
defined fixed-length data element and it does not have
an associated three-character field tag, a unique
element set was defined in the MARC DTDs for each
possible leader configuration. As with other fixed-
length data elements, the names of leader elements are
concatenated strings consisting of: the prefix
"mrcaldr" or "mrcbldr", a MARC format type code,
preceded by a hyphen (one of the following: "bd",
"hd", "ci", "ad" or "cl") and numeric identifier for the
applicable character position(s), also preceded by a
hyphen. For example: SGML tag name for position 5
in the leader of a bibliographic record is "mrcbldr-bd-
05".

So-defined DTD specification allowed trans-
mission of data from ISO to SGML records that are
not necessarily in a SGML record. For instance, the
information of ISO record length held in the leader
part is entirely unnecessary from the position of
SGML record processing. But, all information is
saved for an easy reverse conversion from SGML to
ISO records. Directory, as well as field, subfield and
record separators, that must be created at reverse
conversion, were not translated from ISO to SGML
records.

4. XML records

In 2001, with XML specification development,
the SGML DTD was fully converted to XML DTD
[19], which determines particularly the class of XML
documents representing MARC records. Also, the
particular class of XML documents may be defined
with XML schema (XML Schema Language) 20, 21,
22]. XML schema is one of the XML languages for
defining different types of XML documents. The
advantage of XML schema concerning DTD is that
XML schema enables defining of complex data types,
simple data types based on built-in simple data types
(for example: date, string, boolean, positivelnteger),
re-use of once-defined data types, etc.

125

MH®OTEKA, 5(2004)1-2, ctp. 121-136



I'. Bynumup: MARC 3anmcu u XML

PazBojem XML meme 3a MARC 3ammce Hactao
je MARC XML [23] ¢dopmar 3a mpenoc MARC
3ammca. To je XML dopmar, umja neduHumja y
XML memn oppehyje mmena taroa 3a XML erne-
MEHTE KOjH OAr0Bapajy Juaepy, MoJjbuMa, MOTIoJbuMa
n nHaukatopuma MARC 3ammca v muxoBe moryhe
BpenHocTH u kombunanuje. [Ipumep 3ammca y hopma-
Ty MARC XML nar je na Jlucrunry 1.

<record>
<leader>01072nam a2200229 i 4500</leader>
<controlfield tag="001">564329</controlfield>
<controlfield tag="005">20010207</controlfield>
<controlfield tag="008">930423|1988||||xxubl||||[I1I1]|
||leng|c</controlfield>
<datafield ind1="" ind2="" tag="020">
<subfield code="a">0306429179</subfield>
</datafield>
<datafield ind1="" ind2="" tag="040">
<subfield code="a">XXYY</subfield>
<subfield code="b">srb</subfield>
</datafield>
<datafield ind1="0" ind2="" tag="041">
<subfield code="a">eng</subfield>
</datafield>
<datafield ind1="" ind2="" tag="080">
<subfield code="a">061.3</subfield>
</datafield>
<datafield ind1="1" ind2="" tag="111">
<subfield code="a">NATO Advanced Research
Workshop on the Structure of the Photosynthetic
Bacteria Reaction Center</subfield>
<subfield code="d">(1987 :</subfield>
<subfield code="c">Cadarache, France)</subfield>
</datafield>
<datafield ind1="0" ind2="4" tag="245">
<subfield code="a">The photosynthetic bacterial
reaction center :</subfield>
<subfield code="b">structure and dynamics :
[proceedings of NATO Advanced Research
Workshop on the Structure of the Photosynthetic
Bacterial Reaction Centre...held September 20-25,
1987, Cadarache, France] /</subfield>
<subfield code="c">edited by Jacques Breton and
André Verméglio.</subfield>
</datafield>

Developing XML schema for MARC records
has resulted in MARC XML [23] being created for
work with MARC data in an XML environment. It is
the XML format, in which the definition in XML
schema determines tag names for XML elements cor-
responding to a leader, fields, subfields and indicators
in MARC records and their possible values and com-
binations. Example 1 shows a record in MARC XML
format.

<datafield ind1="" ind2="" tag="260">
<subfield code="a">New York ;</subfield>
<subfield code="a">London :</subfield>
<subfield code="b">Plenum,</subfield>
<subfield code="c">1988</subfield>
</datafield>
<datafield ind1="" ind2="" tag="300">
<subfield code="a">X, 443 p. :</subfield>
<subfield code="b">graf. Pres. ;</subfield>
<subfield code="c">26 cm</subfield>
</datafield>
<datafield ind1="0" ind2="" tag="490">
<subfield code="a">NATO ASI series : advanced
science institutes series. Series A, Life
sciences,</subfield>
<subfield code="v">vol. 149</subfield>
</datafield>
<datafield ind1="0" ind2="4" tag="650">
<subfield code="a">Fotosinteza</subfield>
<subfield code="x">kongres</subfield>
</datafield>
<datafield ind1="0" ind2="4" tag="650">
<subfield code="a">Bakterije</subfield>
<subfield code="x">kongres</subfield>
</datafield>
<datafield ind1="1" ind2="2" tag="700">
<subfield code="a">Breton, Jacques.</subfield>
<subfield code="4">edt</subfield>
</datafield>
<datafield ind1="1" ind2="" tag="700">
<subfield code="a">Verméglio, André.</subfield>
<subfield code="4">edt</subfield>
</datafield>
</record>

Jucmune 1: 3anuc y MARC XML ¢hopmamy
Example 1: Record in MARC XML format

Nwme Ttara XML enemeHTa Koju ofrosapa Juje-
py je "leader". Imena TtaroBa XML emeMeHata Koju
OJIroBapajy KOHTPOJIHUM MoJbuMa cy "controlfields".
OBu XML enemenTu canpxe atpuoyT "tag" ca uaeH-
tu(ukaropom mnosea. Mimena taroea XML enemenata
Koju oxaroeapajy nosbuma cy "datafields". Osu XML
eIEMEHTH caipke aTpubyT "tag" ca wunmeHTH(UKa-
TOpOM 1oJba, U arpudyTe "ind1" u "ind2" ca BpemHo-
CTHMA NPBOT' U JIPYyror MHAMKaTopa IoJba. Vimena ta-
roa XML enemeHaTa Koju OAroBapajy MOTHOJbHMA
cy "subfields". Obu XML enemeHTH campxe arpulyT
"code" ca maeHTH(PHUKATOPOM TIOTITOIhA.

The tag name of XML element corresponding to
a leader is "leader". Tag names of XML elements
corresponding to control fields are "controlfields".
These XML elements have an attribute "tag" with
field identifier.Tag names of XML elements cor-
responding to a fields are "datafields". These XML
elements have the attribute "tag", with field identifier,
and the attributes "ind1" and "ind2", with values of the
first and the second indicator. Tag names of XML
elements corresponding to subfields are "subfields".
These XML elements have the attribute "code" with
subfield identifier.
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Y MARC XML 3anuc mpeHeTd Cy CBU OUTHHU
nogany u3 MARC ISO 3amuca. Meljytum, 3a pasnu-
ky on XML 3ammca koju je medpmrmcan ca MARC
DTD, y MARC XML 3anuc HHUCY NIPEHETH HEKH II0-
nanu Be3aHd 3a cTpykTypy MARC ISO 3ammca. Ha
puMep, JIJEp je MpeHeT y jenan exeMeHT "leader”, a
HE y BHIIIE eJeMeHaTa KOju 3aBHCE O] MO3HIIHje, Kao
mro je, Ha mnpumep, eiaemeHT 'mrcbldr-bd-05" y
MARC DTD 3anmcy. CandHO je M ca KOHTPOJIHHM
mosbuMa. OBaj TyOWTaK MmojaTaka HHje OJ BaKHOCTH
3a TIOBpaTHY KOHBep3ujy 3amuca y ¢Gopmar ISO 2709,
jep ce cBe oBe MH(pOpMaIUje MOTY OJPEAUTHU U3 Cal-
xaja MARC XML 3anuca.

IIpennoctn oBakBe cTtpykrype MARC XML
3amuca cy BUILECTPYKE:
® MPEeHOC OBaKBHUX 3amuca y Apyre mera ¢opmare je

jemHocraBaH, Ha npumep, ca XSLT (XSL Trans-
formation) [24] TpaHchopManmjama,
3aMucH YOBOM (pOpMaTy Cy YHTJHHBH)U 32 YOBEKa,
e 00pamoM OBaKBUX 3aluca j€ Ha JIAKITH HAYWH
Moryhe nohu M0 aHAMMTUYKHUX MMOAATaKa O 3aIld-
CHMa M U3BPIIUTH BAIUMAALN]Y THX 3aIluca,
e [porpame 3a paj ca 3alucuMa y oBoM (opmary je
MHOT'0 JIAKIIIE€ Pa3BHjaTH, HErO Iporpame 3a paj ca
3anucuma y ¢opmary ISO 2709.

Mebhytum, Henocratak MARC XML ¢opmara je
HenpuinaroheHoct kopucHuMa. OBako neuHUCaHU
MARC XML 3anucu caapke 1 nHGOpMAIHje Koje, ca
cra”Hopumta obpage XML 3ammca, HuUCYy moTpeOHE,
kao Ha mpumep, XML enement "leader". Canpxaj y
HekuM XML eneMmeHTHMa, jeqHAK je campikajy y
MARC ISO 3anucuma u cTora HEUUTIHUB 32 KOPHC-
HUKa, Kao Ha npumep, y XML enementuma "leader" u
"controlfield". Ocum Tora, numena tarosa csux XML
eJieMeHaTa KOju OJIr0Bapajy MoJbUMa U3 MPOMCHJbH-
BOT' Jiefla Cy je[HaKa - o3HayeHa cy kao "datafields",
LITO CMamyje IMPeryieAHOCT 3alica y OBAaKBOM
dbopmary.

Kako je oBaj popmar Buille HAMEHEH MPEHOCY U
XSLT Ttpanchopmanmju XML Oubmuorpadpckux 3a-
nrca y OMOJIHOTEYKHM CHUCTEMHUMA, a He yIOTpeOu o1
cTpaHe KopucHHKa, y Konrpecnoj Ombmuortenu cy
2002. romgune pazsuwian HoB XML ¢dopmar 6ubmnmo-
rpadckux 3amuca - MODS (Metadata Object Descrip-
tion Schema) [25]. MODS dopmar caapxu m3abpaH
noackynn MARC mospa 1 Buiie je mpuiarolen Kopuc-
HUIIUMa HEro IITo je To ciy4daj ca opmatom MARC
XML. Ilpumep jemmor MODS 3ammca gar je Ha
JlucTunry 2.

MODS wuma cBojy ¢opmanHy AehUHULHY Y
XML memun koja je, 3a pasnuky onq XML meme 3a
MARC XML 3anuce, pasym/bMBHja U IpuiaroheHa
kopucHunuma. Haume, nmena tarosa XML enemena-
ta 'y MODS 3anucy cy eHriecke pedd, 4dje 3HaUCHE

MARC XML records contain all essential data
from MARC ISO records. Some informations on
structure of MARC ISO records, however, do not
transmit to MARC XML record, as in the case of
XML record defined with MARC DTD. For example,
leader is transmitted to one MARC XML element
"leader" and not to several positionally defined XML
elements, e.g. XML element "mrcbldr-bd-05" in
MARC DTD record. Control fields behave in a similar
way. This loss of information is not of importance for
reverse record conversion to ISO 2709 format,
because all information can be determined from the
content of MARC XML record.

Advantages of the structure of MARC XML
records defined in this way are numerous. They are as
follows:

e transformation ot these records in some other
meta formats is simple, for instance with XSLT
(XSL Transformation) [24],

e records in this format are human readable,

e processing of records in this format produces
analytical output and validation in a simple way,

e programs for record processing in this format
are not as complicated as programs for
working with records in ISO 2709 format.

The disadvantage of MARC XML format is that
it is not end user oriented. MARC XML records
defined in this way hold unnecessary information on
XML record processing, too, in the XML element
"leader". The content of some XML elements, e.g.
"leader" or "controlfield", equals to the content of
MARC ISO record. Therefore, it is unreadable for
users. Moreover, tag names of all XML elements,
corresponding to fields from the variable part, are
equal, they are referred to as "datafields". This results
in a reduced clarity of records in this format.

This format is more applicable for data exchange
and XSLT transformations of XML bibliographic
records in library systems. In 2002, the Library of
Congress developed a schema for a bibliographic
element set that could be used for a variety of
purposes and defined the new XML format of biblio-
graphic records, referred to as MODS (Metadata
Object Description Schema) [25]. It includes a subset
of MARC fields and is more user oriented than
MARC XML format. Example 2 shows a record in
MODS format.

MODS has its formal definition in XML schema
that is more understandable and user-friendly than
XML schema for MARC XML records. MODS
format uses language-based tags, the meanings of
which correspond to the contents of fields and
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0JIrOBapa cajpkajy Iojba W IMOTHOJba OubOIuorpad-
ckor 3ammca, 1ok ce y MARC XML ¢opmary XML
€IEMEHTH KOjH OJroBapajy IMOJbMMa Pa3iuKyjy caMo
no OpojeBMMa y BUXOBUM arpuOytuma. Ha mpumep,
ume tara MODS eneMeHTa Koju OATOBapa HACJIOBY U3
mosba 245 je "title", ume Tara MARC XML enemenTa
je "subfield", a TauHo ompeheme HacioBa maro je
atpubyToMm "tag=245" oBor XML enemenrta. ¥ HEKUM
ciydajeBuMa ce oapehenn XML enementn uz MARC
XML dopmara rpymumy y jeman XML enemeHTt
MODS ¢opmara. Y npumepuma, Ha Jluctunry 1 u 2
KOjU TMpeAcTaBbajy HCTH OuOmuorpadcku 3amuc y
¢dopmatima MARC XML u MODS, Hekn noganu u3
MARC XML enementa "controlfield" koju oxrosapa
nosby 008 Oumbnmorpadckor 3amuca, W TOJAIM U3
MARC XML enementa "subfield" koju oaromapajy
moTHoJbrMa moJba 206 ombmmorpadckor 3ammca, cTa-
najy ce y XML mnonmenementima MODS enemenTa
"publicationInfo".

<mods>
<titlelnfo>
<nonSort>The</nonSort>
<title>photosynthetic bacterial reaction center :
structure and dynamics : [proceedings of NATO
Advanced Research Workshop on the Structure of
the Photosynthetic Bacterial Reaction Centre...held
September 20-25, 1987, Cadarache, France] /</title>
</titleInfo>
<name type="conference">
<namePart>NATO Advanced Research Workshop on
the Structure of the Photosynthetic Bacteria Reaction
Center (1987 : Cadarache, France)</namePart>
<role>creator</role>
</name>
<name type="personal">
<namePart>Breton, Jacques.</namePart>
<role>edt</role>
</name>
<name type="personal">
<namePart>Verméglio, André.</namePart>
<role>edt</role>
</name>
<typeOfResource>text</typeOfResource>
<genre>conference publication</genre>
<publicationInfo>
<placeCode authority="marc">xxu</placeCode>
<place>New York ;</place>
<place>London :</place>
<publisher>Plenum,</publisher>
<datelssued>1988</datelssued>
<issuance>monographic</issuance>
</publicationinfo>

subfields, rather than numerical ones, used in MARC
XML format. For example, the tag name of MODS
element, corresponding to the title in the field 245, is
"title", but the tag name of MARC XML element is
"subfield" and the exact determination of title is given
in the attribute "tag=245" of this XML element. In
some cases MODS format regrouping elements from
MARC XML format and sometimes several data
elements in MARC XML format may be brought
together into one in MODS element. In Examples 1
and 2, showing the same bibliographic record in
MARC XML and MODS formats, some information
forms the MARC XML element "controlfield", corres-
ponding to the control field 008 in a bibliographic
record, and some information forms the MARC XML
element "subfield", corresponding to the field 206 in a
bibliographic record, are merged in XML subelements
of the MODS element "publicationInfo".

<language authority="is0639-2b">eng</language>
<physicalDescription>
<extent>X, 443 p. : graf. pres. ; 26 cm</extent>
</physicalDescription>
<note type="statement of responsiblity">edited by
Jacques Breton and André Verméglio.</note>
<subject>
<topic>Fotosinteza</topic>
<topic>kongres</topic>
</subject>
<subject>
<topic>Bakterije</topic>
<topic>kongres</topic>
</subject>
<classification authority="udc">061.3</classification>
<relatedltem type="series">
<titlelnfo>
<title>NATO ASI series : advanced science institutes
series. Series A, Life sciences, vol. 149</title>
<ftitlelnfo>
</relatedltem>
<identifier type="isbn">0306429179</identifier>
<recordInfo>
<recordContentSource>XXYY</recordContentSource>
<recordCreationDate
encoding="marc">930423</recordCreationDate>
<recordChangeDate
encoding="is08601">20010207</recordChangeDate>
</recordInfo>
</mods>

Jucmune 2: 3anuc y MODS gpopmamy
Example 2: Record in MODS format

Ckyn XML enemenata je y MODS dopmaty
Mamu on ckyna XML enemenata y MARC XML
¢dopmMaTy KOjU ce IMOKa3ao CYBHUIIE OIIIMPHUAM 3a
moTpebe TpeHoca OuOIMOrpadCKUX TMojaTaka y
nportokony Z39.50 [26]. Y oBoM mpoTokoiy 3a caia
jomI yBeK je HajBwie 3acTymubeH ¢opmar ISO 2709.

The element set of MODS format is simpler than
the one of MARC XML format that is to be
comprehensive for data exchange in Z39.50 protocol
[26]. For the time being, ISO 2709 format is the most
considered by this protocol. Since the introduction of
XML, it has become data exchange format in this
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On nojae XML-a mozaiu cy mouenu Aa ce IpeHoce
n 'y XML ¢opmary, u to Hajuemhe y ¢opmaty DC
(om Dublin Core - Jlabauncko jesepo) [27]. Melhytum,
DC ¢opmar, koju caiapxu 15 OCHOBHHX eJieMeHara,
ynoTpeOJbUB je BHIIE y pa3MEHH Mojaraka u3mehy
OMONMMOTEUKUX CHUCTEMa M W3[aBada, HEro ITO je TO
ciy4aj y pa3MeHu usMel)y pasHux OMOIMOTEUKIX CHC-
tema. Ckyn enemeHara u3 gopmara MODS xommaru-
OWTHUjU je ca OMOTMOTeYKHM TofanuMa o opmara
ONIX [28] koju je Takohe u popMaT 3a pa3MeHy TO-
nmataka y npotokony Z39.50. C o63upoM Ha Kapak-
TEpUCTHKE CBUX OBUX (opmara, MODS dopmat koju
CaJp>Ku ONTUMAJIHY Mepy IoJlaTaka, peaiaH je KaHIu-
nat 3a popmat Z39.50 Next Generation.

5. Banupanuja XML 3anmca

Jemna on Hajehmx mpemnoctm XML 3ammca y
onHocy Ha ISO 3ammce je moryhHocT nakme obpane.
XML crannapa je penatuBHO HOB. MehyTum, 3a paj
ca XML noxymentumMa Beh cy pa3BujeHu jako noopu
anatu. Hajeumie mux u3paleHo je y mporpaMcKkoMm je-
3UKy Java u JiekjapucaHo Kao oTBOpeHH KOJI. OCHOB-
HU nporpamu 3a pag ca XML noxymeHTUMa 1€0 Cy
JDK 1.4 [29]. Kako je caku XML Oubnuorpadcku
3anmc jemHa wHCTaHma XML mokymeHTa, 3a oOpamy
XML 3amuca Mory ce ynoTpeOUTH CBU TH ajaTd U He
MOpajy ce yjiaraTd CpeincTBa y pa3BOj COICTBEHHX
mporpama, kao mTo je To 6uo ciry4daj ko ISO 3ammca.

XML 3amucu umajy cBojy nepunuuujy y XML
LIeMH, ITO oMoryhaBa BUXOBY BalUAALM]y Y OZHOCY
Ha npaBmwia oapeherna Tom XML memom. Ha mpumep,
XML memom 3a MARC XML 3anuce oapehenu cy
eleMeHTH Koju Mmory Hactymatu y MARC XML
sarmncuMa - "leader", "controlfield" u "datafield", u
BUXOB HAYMH TImhexaema. XML mema 3a MARC
XML 3amuce je jaBHa U MOKE CBAKO J1a je MpeHece ca
WuTepera y cBoj cuctem u Banmmmupa cBoje MARC
XML 3anuce.

3a Bampannjy XML nokymenarta mo XML mre-
MU 1ocToje Beh pa3BHjeHH MporpaMu — BaJHIATOPH,
KOjH Cy YIJIABHOM JEKJIAPHCAHH KAa0 OTBOPECHH KOJI.
To omoryhaBa na ce Oe3 TpolikoBa HaOaBKe, Ha je-
IHOCTABaH HAa4MH, yrpazae y nocrojehe mporpame jo-
KaTHAX OWOJMOTEYKUX CHCTeMa. Bammmatopu ce
MeljyCcoOHO pas3iukyjy mo (PyHKIIMOHATHOCTH y OJHO-
Cy Ha TO MO KOjUM LieMama Banuaupajy XML noky-
menTe (W3C XML Schema Language, Schematron
[30], RELAX NG [31], TREX [32], SOX [33], XDR
[34], HOOK [35], DSD [36], Assertion Grammars
[37], xlinkit [38] uTa.), ma mu omoryhaBajy komOuHa-
Lyje eJeMEeHaTa BUIIE Pa3IMYUTHX BpPCTa IIEMa y
nokymeHty jenne XML mewme, na nm omoryhasajy
CKIaJMIITEHe ILIeMa, OAHOCHO omoryhaBajy ma ce
JEITHOM y4YHTaHe IeMe yrnoTpede 3a BaTUAaIujy BUIIIE

protocol and data is mostly in DC (Dublin Core)
format [27]. DC format, however, consists of a set of
15 basic elements and is much more usable for data
exchange between library systems and publishers than
between different library systems. The element set of
MODS format is more compatible with library data
than ONIX [28] format that is also the format for data
exchange in Z39.50 protocol. Regarding the
characteristics of all these formats, MODS contains
the most optimal data and it is a very interesting
candidate for the Z39.50 Next Generation specified
format.

5. Validation of XML records

Easy data processing is one of the most signi-
ficant advantages of XML records if compared to ISO
records. Even though XML standard is relatively new,
many good tools for work with XML documents have
been already developed. Most of them are in Java
programming language and declared as open source.
The basic programs for work with XML documents
are a part of JDK 1.4 [29]. Each XML bibliographic
record is an XML document, for the processing of
which all of the XML tools may be used. Therefore, it
is not necessary to invest in new program develop-
ment, which was required with ISO records.

The definition of XML records is in XML
schema. This enables validation of XML records
according to the rules specified in XML schema. For
example, XML schema of MARC XML records
determines XML elements that can be included and
nested in MARC XML records: '"leader",
"controlfield" and "datafield". This XML schema for
MARC XML records is public and everyone can
download it from the Internet and perform validation
of its MARC XML records.

For XML documents validation, ready tools,
validators, exist and they are mostly declared as open
source. This enables a simple way to build them in
existing programs of local systems, without
acquisition outlay. Validators differ from each other in
view of their functionality, i.e. on which schemas they
validate XML documents (W3C XML Schema
Language, Schematron [30], RELAX NG [31], TREX
[32], SOX [33], XDR [34], HOOK [35], DSD [36],
Assertion Grammars [37], xlinkit [38], etc.), if they
allow combinations of elements of different schema
types in one schema document, if they enable schema
cacheing — to use the same saved schema in validation
of several XML documents, if they are fail-fast -
report a validation error in the beginning or at the end
of an XML element, if they report all validation errors
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XML nmokymeHaTa, na Jiu Cy fail-fast, OAHOCHO Aa Ju
jaBJbajy MOPYKY O Tpellly Ha MOYETKY HIM Ha Kpajy
XML emeMeHTa, 11a 1 jaBJbajy CBE TPEIIKE OJjETHOM
WM caMo TIPBY, ¥ Jia JIU y TIOTIYHOCTH UMILJIEMEHTHU-
pajy oapehen mema je3uk.

Jeman on Gospux Bamuparopa je MSV (Sun Mul-
ti-Schema XML Validatator) [39] xoju uMIIeMeHTHpA
unrepdejc JARV [40] 3a Bamumanmjy XML nokyme-
Hata. MSV omoryhagsa Baimganujy XML mokymeHaTa
mpema ciuenehum mema jesuruma: RELAX NG,
TREX, W3C XML Schema u XML DTD. Ocum Tora,
oMoryhaBa cKIaauIITeHE IIEMa, IITO YBETUKO yOp3a-
Ba Bamypanujy XML mokymeHata, jep ce Iiema map-
CHpa caMo jEeJHOM KOJI yuuTaBama y MeMopHjy. MSV
je u fail-fast n jaBiba CBE TPELIKE OjETHOM, 32 pa3iu-
Ky ox, Ha npumep, XMLSpy exuropa [41] xoju jaBiba
caMo TIpPBY TPEIIKY, IITO je ciaba CTpaHa BaIHIaToOpa
ca CTaHOBMILTA IIONpaBJbama rpeumiaka y XML noky-
MeHTMMa. XMLSpy 3a paznuky og MSV Banunmatopa
He nmrmieMenTpa W3C XML Schema je3uk y motiry-
HOCTH, IITO MOXXE JOBECTH J0 HEHCHPABHHUX DPE3ylI-
taTa Banuaauuje XML noxymeHara.

Ha 6p3uny Banmupanuje XML nokymeHara ytade
n XML mapcep xojum ce unta XML mokymeHT. Y
MSV ce moxe ykibyuutn Owio koju XML mapcep
koju mMmruieMeHnTupa uHTepdejc JAXP [42] ca SAX
(Simple API for XML) [43] u DOM (Document Object
Model) [44,45,46,47,48,49,50] mapcepuma. [leo JDK
1.4 je m mapcep Xerces [S1] koju ce Hajuemthe
ymoTpebspaBa 3a mapcupambe XML mokymenarta. OH
YKJbYUyje U BAIMAATOP KOjU UMa ciabuje MmoryhHocTH
ox MSV Banuaaropa 1 IpUMEPHH)H j€ 3a BaTUIALM]Y
jemHocraBHHjux XML nokymenara. Ha mpumep,
Xerces omoryhasa Bammmarujy camo mo W3C XML
Schema je3uky u He omoryhaBa CKIaJIHINTEHE HIEME.

Bamumanmjom XML 3ammca Mory ce cenekTo-
BAaTH 3allUCH KOjU HE OXIroBapajy CTaHIapauMa IIpe
MpeHoIlIeka y JIOKaIHU OubinoTeuku cucreM. Hau-
Me, BanyaanujoM no oapehenoj XML memu nodujajy
ce nopyke o rpemkama y XML 3anucy y ogHocy Ha
npaBuina JnedpunHucana y T1oj XML memu. Tum
npaBuInMa JeQUHUILY ce 00aBEe3HOCT M TMOHOBJBHU-
BocT XML enemenara, MM€Ha, TUIIOBH U 00aBE3HOCT
IBUXOBUX aTpuOyTa, THIOBH TmomaTtaka y XML
eneMeHTHMa H cBe Moryhe xomOmHanuje Tux XML
enemenata. Tako je, Ha mpumep, memom MARC XML
3anmca neduHECaHo na cy HazuBu XML enemenara
KOjH OJroBapajy CBUM TIOJbUMa IPOMEHJBUBOT JIeiia
uctu - "datafield", a raunuje onpehuBame nnenTHU-
Karopa rmoJjba je y atpudyty "tag" (Jlmerunr 1). Kako
ce vy XML memu enement "datafield" wmoxke
JeUuHUCATH CaMO jEeJaHIlyT, HeroBa 00aBe3HOCT U
MOHOBJbMBOCT y XML 3ammcy jegHO3Ha4yHO je
onpeheHa 3a cBa mojaBjbuBama Tor XML enemenra.
3naun ja ce o T0j XML memu He MOTY IpOBEpPHTH

at once or only the first error, and if they fully
implement certain schema language.

MSV (Sun Multi-Schema XML Validatator) [39]
is one of better validators. MSV implements JARV
[40] interface for validation of XML documents
according to the following schema languages:
RELAX NG, TREX, W3C XML Schema and XML
DTD. Additionally, MSV enables schema cacheing
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 [41] that reports
only the first validation error. This is a disadvantage
from the position of error corrections in XML
documents. XMLSpy unlike MSV does not fully
implement the W3C XML Schema language. This
may lead to irregular XML validation results.

The speed of XML document validation depends
on XML parser that is used for reading XML
documents. MVS may incorporate any XML parser
that implements JAXP interface [42] with SAX
(Simple API for XML) [43] and DOM (Document
Object Model) [44,45,46,47,48,49,50] parsers. XML
parser Xerces [51] is most widely used; it is a part of
JDK 1.4. It includes the XML validator that is most
suitable for validation of simpler XML documents,
because it does not have such a wide range of
possibilities as MSV. For example, Xerces allows
validation only according to the W3C XML Schema
language and does not allow schema cacheing.

Validation of XML documents enables selecting
poor quality records before saving them to a local
library system. This results from the fact that
validation according to the chosen XML schema gives
information on deviations in XML records concerning
the rules defined in this XML schema. The rules
define obligatoriness and repeatability of XML
elements, names, types and obligatoriness of their
attributes, data types in XML elements and all
combinations of XML elements possible. For
example, the schema of MARC XML records defines
the same name for XML elements, i.e. "datafields",
corresponding to all fields in the variable part of
bibliographic records. The attribute "tag" in XML
(Example 1) is a precise determination of field
identificator. In XML schema, the element "datafield"
can be defined only once, therefore, the obligatoriness
and repeatability are uniformly defined for all appear-
ances of the element "datafield" in an XML record.
Thus, XML schema cannot verify obligatoriness and
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o0aBe3HOCT M TMOHOBBMBOCT XML enemeHara
"datafield" xoju onromapajy pasTHUMTHM TOJBUMA
oubmmorpadcekor 3amuca. Ha mpumep, y XML memu
MARC XML 3anuca uuje wmoryhe npedunucartu
MOHOBJEUBOCT eneMeHTa "datafield" ca aTpuOyrom
"tag=700", xoju opromapajy moypuma 700 ca
nojanyuMa O ayTopuMa, U HEIIOHOBJBMBOCT €JIEMEHTa
"datafield" ca arpubyrom "tag=245", koju omromapa
noJpy 245 ca nojauuMa o HacJIoBY.

Cmnuno ce XML memom MARC XML 3amnuca
HE MOTY IIpOBepaBaTy HU 00aBE3HOCT M TIOHOBJBUBOCT
XML enemeHata KOju OAroBapajy MOTHOJbUMA Y IO-
JpuMa Oubnmorpadckux 3ammca. OBaKBOM CTPYKTY-
poMm XML 3anmuca He MOXKE C€ MPOBEPUTH YaK HU Ja
JIY je HEeKO T0Jbe WM MOTI0Jbe, AeuHucano oapele-
HuM XML enementom y XML 3amucy, yommre nedu-
arcano MARC dopmaTom.

Ha 6u ce XML miemoM Morjie IpoBepaBaTé OBE
ocobune, Ha3uBu XML ememeHara mopanu Ou OuTH
PasIM4UTH 32 CBAKO PA3JIMUYUTO I0JbE, OAHOCHO IOT-
MoJbe YHyTap nosba Oudmuorpadcekor 3anuca. Ha npu-
Mep, XML enemeHT koju oarosapa nossy 650 6ubnu-
orpadckor 3amuca Morao OM M3IJIeJaTH Kao Ha
cnenehem mpuMepy:

<field650>
<ind1>0</ind1>
<ind2>4</ind2>
<subfielda>Bakterije</subfielda>
<subfieldx>kongres</subfieldx>
</field650>

ITo oBom ¢opmaTty je cBako mosbe, MOTMIOJBE H
WHAWKATOpP TPEACTaBJbeHO cBOjuM XML eremeHTOM
0e3 arpubyra. BamuaamnumjoM oBakBe CTPYKTypE MOTY
ce J00MTH TOpyKEe O BHILIE TIpelraka HEero BajH-
naugjom MARC XML crpykrype. McTo Tako, Banu-
narmjom MODS 3amuca Mory ce moOWTH 3HauajHH]jE
uHpopMalje o rpemkamMa |y Oubnuorpadckom
3amucy Hero BamuaanumjoMm MARC XML 3amuca, ¢
o03upoM Ha cTpyktypy MODS 3ammca kon koje cy
nMeHa XML emeMeHata pa3nmuuuTa W OATOBAPAjY
cazip)kajy 1MoJba OJHOCHO MOTIIOJbA.

6. Tpanchopmauuja XML 3anuca

Bamupanmjom XML noxymeHara mpoBepaBajy
ce XML eneMeHTH y ofHOCY Ha MpaBuia AeduHUCaHA
y Toj XML memu, kao mTO Cy, Ha MpHUMED,
MoCTOjarkbe, O00aBE3HOCT WM TOHOBJBHMBOCT XML
enemenata. Mehytum, XML memom He Mory ce
mpoBeputH caapxkaju cBux XML ememenara wim
MehycoOna 3aBucHocT XML enemenara. 30or Tora ce
BanmuannjoMm XML 3ammca He MOTY NMPOBEPUTH CBU
KOHILIENITH caAp>kaja U 3aBUCHOCTH 110Jba U MOTIOJbA Y
oubmmorpadckom 3amucy. Ha mpumep, XML memom
HE MOXE Ce MPOBEPUTH Ja JIu caupkaj oxpehenor
noJba cTBapHO mpencTaBiba ISBN 6poj (ma mu obamk

repeatability of the XML element "datafield", cor-
responding to different fields in a bibliographic
record. For example, schema for MARC XML records
does not make it possible to define repetition of the
XML element "datafield" with the attribute "tag=700"
that corresponds to the field 700 with author infor-
mation, and to define nonrepetition of the XML
element "datafield" with the attribute "tag=245" that
corresponds to the field 247 with title information.

By analogy, XML schema cannot verify
obligatoriness and repeatability of the XML element
"subfield" corresponding to the subfields in
bibliographic record fields. This structure of XML
records cannot verify even, if some field or subfields,
that are defined with particular XML elements in an
XML record, exist in MARC format.

The tag name of every XML element,
corresponding to each field or subfield in a
bibliographic record, should be different to make it
possible for XML schema to wverify such
characteristics of bibliographic records. For example,
XML element, corresponding to field 650, may read
as:

<field650>
<ind1>0</ind1>
<ind2>4</ind2>
<subfielda>Bacteria</subfielda>
<subfieldx>congress</subfieldx>
</field650>

According to this format, each field, subfield
and indicator are represented with their own XML ele-
ment, without attributes. Validation of the structure
defined in this way obtains more information on errors
in a bibliographic record than validation of the MARC
XML structure. Also, by validation of MODS records
more error messages are obtained than by validation
of MARC XML records, because MODS record stru-
cture defines that the tag name of each XML element,
corresponding to the bibliographic field or subfield, is
different and depends on field/subfield content.

6. Transformation of XML records

XML document validation verifies XML
elements included according to the rules specified in
XML schema, such as existence, obligatoriness and
repeatability of XML elements. In spite of that, XML
schema cannot verify the content of all XML elements
and their dependency. Thus, validation of XML
records with XML schema cannot verify all concepts
of the contents of subfields and fields and their
dependencies in bibliographic records. For exapmle,
XML schema does not verify if some subfield content
represents an ISBN number (if its form and control
number conforms to the relevant standard), or if the
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M KOHTPOJIHU OpOj OAroBapajy CTaHaapiy), WK Ja Ju
je rogmHa wm3gaBama y mnormosby 100d Beha wimm
jemHaka TOAWHM M3aBama y notmnossy 100c. Jla ou ce
MPOBEpHUIIa CBA OBAKBa OTpaHHUYCHa HYKHO je JOMy-
HuTH XML mewme npyrum anaruma [52].

Jenna ox mpBux MOryhHOCTH jecTe ONHMCOM JO-
JMATHUX OTpaHWYCHa KOPHUIMTNEHEM jeTHOT WIIA BUIIIC
Ipyrux Iiema jesuka. Ha mpumep, nojgaTtHa orpanu-
yema u3 Schematron jesuka yrpalyjy ce y enemeHTe
appinfo y moxymenT XML meme, kao y crenchem

npuMepy:

<pattern>
<rule>
<assert>..
<assert>..
</rule>
</pattern>

3a mpemno3HaBame CTpyKType Schematron je3uka
norpedHa je Schematron mawuna (Schematron engi-
ne). [IpegHoCT OBOT MpPHCTYyMA je Ja Cy CBa OrpaHu-
Yea MOJETHPajy y jelTHOM a He y BHILE JOKyMeHara.
Cnaba cTpaHa je Ta IITO CBAaKH j€3WK IIeMe UMa OJIpe-
hene moryhuoctn u orpanmdema. Ha mpumep, Sche-
matron je3WK He IOJp)KaBa NMPOMEHJEUBE H TETJhE.
Crora Om 3a Mojenupame CBHX JOJATHUX
OoTrpaHWYea OWIO MOTPEeOHO BHINE IeMa je3nKa, a
THME U BHIIE BpPEMEHa 3a MpoydyaBame THX IIeMa
jesuka.

Jpyru HaumH KOTpoJHcama OubIHorpadckux
3ammca O0no OW pa3Boj IporpaMa 3a MPOBEpy JOoAaT-
HUX OFPAaHUYEHA y IPOrPaMCKHUM je3UIMMa, Kao LITO
cy Java, Perl, C++ u cmmuno. IIpemHoct oBor mpu-
CTyna je Ja ce OBHM IPOTPaMCKHUM jE3WIFIMa MOTY
MOJENUpaTH CBE KOHTpoJie, 0e3 003upa Ha HHXOBY
cnoxkeHoct. Crnaba cTpaHa je WITO je mporpame Io-
TpeOHO KOMIMIMPATH KOJ CBake HHXOBE IPOMEHE
WK JIONyHE, LITO HHUje MOTPeOHO KOX IeMa JIOKY-
MEHaTa.

Tpehn HaumH OM OWIIO MHCAE CTHUJICKOT JIMCTA
3a TpoBepy orpanuucwma y jesuiuma XSLT u XPath
(XML Path Language) [53] xoju cy neo craHmapia
XSL (eXtensible Stylesheet Language) [54]. XSLT
omoryhaBa mperBapame jenqHor XML moxymenra y
apyru XML nokymeHT wid y jemaH ox ¢dopmara 3a
MpeJIcTaBbambe canpxkaja, kao mTo je HTML, PDF,
RTF, wmn y Tekct. Ilpu Tome je omoryheHno coptu-
pame, u3MeHa CTpyKType u punrpupame XML eneme-
HaTa U BUXOoBUX aTpubyta. CKyn TakBHX TpaHchop-
Manpja HasuBa ce cmuir. 3a jenHy kiacy XML
JOKyMEHaTa MOXe ce AeUHHCATH BUILIE CTHIIOBA,
mro oMmoryhasa nperBapame jenHor XML nokymenTa
y BHILIE Pa3IUUUTHX popMmarTa.

year of publication in the subfield 100d is greater than
or equal to the year of publication in the subfield
100c. To check all these constraints it will be
necessary to supplement XML Schemas with another
tool [52].

The first option is to use one (or more) of other
schema languages to express additional constraints.
For example, additional constraints of Schematron
language are embedded in appinfo elements within the
XML Schema document, e.g.:

</assert>
</assert>

The Schematron engine is necessary for re-
cognition of Schematron structure. The advantage of
this approach is that all of the constraints are expres-
sed within one document rather than being dispersed
over multiple documents. The disadvantage is that
each schema language has its own capabilities and li-
mitations. For example, Schematron language does
not support loops and variables. Therefore, multiple
schema languages may be required to express all the
additional constraints and so, much more time is ne-
deed to learn each of the schema languages.

The second option is to write some Java, Perl,
C++, etc. codes to check additional constraints. The
advantage of this option is that with a single
programming language you can express all the
additional constraints, regardless of their complexity.
The disadvantage is that programs must go through
compiling, linking and executing, which is not
required with schema documents.

The third option is to write a stylesheet to check
the constraints with XSLT and XPath (XML Path
Language) [53] languages which are parts of XSL
(eXtensible Stylesheet Language) [54] standard. XSLT
is a language for transforming XML documents into
other XML documents or in some format for content
representation, e.g. HTML, PDF or RTF, or in a text
format. Thereby, XML elements and their attributes
may be sorted, filtered and reordered. A trans-
formation expressed in XSLT is called a stylesheet.
For one class of XML documents many stylesheets
may be defined for transforming one XML document
into many different formats.
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[Ipennoct oBor mpucTtyma je y TOME ILITO je
CTWJIICKH JIUCT ca omucuma TpaHchopmanuja XML
3anmca HezaBucaH o XML meme. XSLT u XPath cy
ocHoBHe XML cneundukanuje, Beh nMIrieMeHTHpaHe
(na nmpumep, XSLT tpancdopmarop Xalan [55] je meo
JDK 1.4) u nmako pa3ymJbuBe, ca JOCTa JOKyMEH-
tanuje. Jesurmu XSLT u XPath cy "6oratn" u muma ce
MOTY OIMCaTH TOTOBO CBa OrpaHHYeHa 0e3 ydema
OpYTUX je3uka mema. Jenuna cnabocT oBOT MpUCTyHa
je y ToMe IITO c€ MOpa yNnpaBJbaTH JIBEMa JaTOTEKa-
Ma: nokymeHT XML meme u gokyment XSLT/XPath
3a ONKC JOJATHUX OIpaHHYCHa MOpajy Ce HallMCcaTH
3aceOHO. HeonmxoqHo je ma’kjbMBO YHpPaBJbambe OBUM
JOKYMEHTHMa U YyBambe 3a ClIydaj motpeoe.

VY mpakcu ce Hajuemhe Kopuctm oBa Tpeha
omnuyja. 3Ha4u, MPBO ce 3a MpoBepy mTo Beher Opoja
orpannyema ucupne cBe moryhnoctu XML miema,
3aTUM C€ 3a CBa Jpyra OrpaHHuYerha IMUIIE CTHUICKH
JIUCT 3a MPOBepy M KopHIIheme HEKOT MpOrpaMCcKor
jesWka pamd KOHTpOJE €BEHTYAIHO IPEOCTaIHX
HEMPOBEPEHUX OTPaHHUYEHA.

Bamumanmjom MARC XML 3amuca XML 1re-
MOM HE MOXe ce TpoBepuTH nocta ocoomHa MARC
3ammca, 300r jemHOCTaBHOCTH CTpykType MARC
XML 3anuca. Kako je MARC XML 3anuc Banugan
XML noKyMeHT, 3a KOHTPOJIUCamka IPEOCTAIUX Orpa-
Hrnuema MARC 3ammca moxe ce meduancata XSLT
cnenudukanuja ca oArorapajyhiuMm omnucuma TpaHc-
¢dopmarja XML 3anmca. Tako je Konrpecna oubmnm-
oreka nedunucana XSLT crnenudukanyujy 3a Banmuaa-
nrjy MARC XML 3amuca [56].

XSLT crerudukanija Moxe ce aepuHUCaTH U
3a KOHBepToBame XML 3amumca w3 jegHOT y APYTH
XML ¢opmar. Ha npumep, ako 3amucu y JIOKaTHOM
o6ubnuoreukom cucremy Hucy MARC XML 3anucw,
Beh 3anmcu y HekoM apyrom XML dopmarty, mopajy
ce KOJI pa3MeHe 3annca KOHBEpTOBaTH y oJiroBapajyhu
nokanan XML ¢opmar. 3a xousep3njy MARC XML
3armuca y popmate MARC DTD, MODS, RDF ca DC
n HTML, m 3a koHBep3wjy 3amuca u3 (dopmara
MODS, DC, OAI, ONIX u MARC DTD y MARC
XML ¢opmat, Konrpecna 6ubnuortexa aepuHmcana
je mocedbne XSLT crtmmose [57]. Ha sxamoct, XSLT
TpaHchopmaljaMma He MOoTy ce KoHBepToBaTH MARC
XML 3anucu y ISO 2709 dopmart. 3a Ty KOHBEp3Ujy
MOXe ce yrnorpebutu Java maker marcdj [58] koju je
NEKJIapuCcaH Kao OTBOPCHU KOA. Y meMy je aeduHu-
caH objekaT Record xoju npencrasiba MARC 3anuc u
canpxu Meronl marshal 3a KOHBep3Wjy YUYUTAHOT
MARC XML 3ammca y dpopmat ISO 2709.

The advantage of this option is that a stylesheet
with descriptions of XML transformation is indepen-
dent from XML schema. XSLT/XPath is a “core tech-
nology” which is well supported (for example, XSLT
transformator Xalan [55] is a part of JDK 1.4), well
understood, and with lots of material written on it.
XSLT/XPath is a very powerful language. Most con-
straints (if not all of them) that might be ever needed
can be expressed using XSLT/XPath. Thus, it is not
necessary to learn multiple schema languages to ex-
press these additional constraints. With this approach,
XML Schema document and XSLT/XPath document
to express additional constraints must be written in se-
parate documents. It is necessary to carefully manage
the two documents and to keep them in synch needs.

In practice this third option is used to the
greatest extent. Thus, the methodology for verifying
constraints is as follows: check as many constraints as
possible using XML schemas, for all other constraints
write a stylesheet to do the checking and use some
programming language to check the rest of cons-
traints, if some of them are left unchecked.

Validation of MARC XML records with XML
schema does not verify many constraints of MARC
records, because the structure of MARC XML records
is too simple. Since a MARC XML record is a valid
XML document, it may be possible to define XSLT
specification with adequate transformations for
checking additional constraints of MARC records.
Thus, the Library of Congress created XSLT for
validation of MARC XML records [56].

XSLT specification may be defined for
converting XML records from one to another XML
format. For example, if records in local library system
are not in MARC XML format, but in some other
XML format, they should be converted into a certain
local XML format after exchange. The Library of
Congress created separate stylesheets [57] for
conversions of MARC XML records into MARC
DTD, MODS, RDF with DC or HTML formats, and
for conversions of records from MODS, DC, OAI,
ONIX or MARC DTD formats into MARC XML
format. MARC XML records, however, cannot be
converted into ISO 2709 format with XSLT
transformations. Java package marc4j [58], that is
declared as open source, may be used for this
conversion. In this package the object Record is
defined for representing MARC record structure and
includes the marshal method for converting MARC
XML record into ISO 2709 format.
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7. 3ak/byuak

Opn nactanka 6ubnamnorpadekor popmata MARC
TEXHOJIOTHja TIpeHoca TomaTaka Mehy padyHapuMa U
Mehy pa3muuuTHM padyHapCcKUM CHUCTEMHMa jaKko ce
pasBuia, LITO je AOIPUHETIO Pa3Bojy HOBUX CTaHAApAA
Ha ToM mozpy4jy. PazBoj MARC 3amuca wnmao je ox
(dhopmara npunarohenor maraetHoj tpamm - ISO 2709,
no XML ¢opmaTa Koju je IpuXBaT/BHBHjU 32 KOPHC-
HUKa, Ka0 U 32 CTpy4make Koju ce 0aBe o0pagoM ThX
3ammca. Pa3poj amara 3a o6paxy MARC 3ammca y
XML ¢opmaTy HHje BHUIIIE MPEMYIITEH caMO OUOIHO-
rpaCKUM CepBHCHMa, Kao IITO je TO OMO ciiydyaj ca
ISO dopmaTom, Beh y kaTeropuju mporpama oTBOpe-
HOT KOJa TMOCTOjU BEJIHKU Opoj peliema Koja ce Ha
JIaK HAYMH MOTY YIpaguTd y moctojehe OubmmoTeuke
nHpopMmarmone cucreme. XML dopmar je mpuxsat-
JbUBHjU U 32 HOBE IPOTOKOJIE TIPEHOCA T0/1aTaKa mpe-
ko Mureprera u Web cepsuca [59]. Web cepBucu cy
MOCIEBUX TOANHA TPEAMET BEHUKOT MHTEPECOBAa
y WHTepHeT TexHomoTHjH. Y HEKHM O0JIacTUMa WX
MosxkeMo Beh kopuctutu. Konrpecna 6ubuoreka tako-
he pa3Buja cBoje Web cepruce.

Ymupkoc pa3Bojy HoBux ¢opmata, ISO dopmar
MARC 3ammca ocrtaje y ymorpedu 300T OTpOMHOT
Opoja OMOIMOTEUKHX U IPYTUX CUCTEMA KOjH KOPHCTE
oubnuorpadcke MogaTke W KOJH jOII YBEK YIOTpe-
0JpaBajy cTape padyHapCKe CHCTEME M TEXHOJIOTH]E.
Hexu on tux cucrema curypso Hehe jom apyro tpaja-
TH, IOK ce HeKH Hagorpalyjy y LHbYy HMILUIEMEH-
TalHje HOBUX TEXHOJOTHja W CTaHAapja, Kao ITO Cy
Java u XML, u Tume 06e36elyjy cebu mocrojame u y
Oyayhnoctu. BeposatHo he mpotehu jom mMHOrO Bpe-
MEHa JIOK CBH CHCTeMH He mpel)y Ha HOBY TEXHOJIO-
rujy, a 10 tana MARC 3amuc ocTtaje y CBUM CBOjUM
¢dopmaruma.
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7. Conclusion

Since the introduction of MARC bibliographic
format, technology of data exchange between
computers and between different computer systems
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