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VY pany je onucana nmmieMmenrtaiuja PMH - IIpoto-
KOJIa 3a MPHUKYIUbAkEe METANI0aTakKa, y ’bberOBOM JIEITy KOj!
nepuHHme myonmkoBame nomaraka y Dublin Core ¢op-
Mary. VMIuieMeHTalja npoTOKOIa je 3aBpIIeHa U y TOKY
je TecTHpame Ha TECT cepBepy 3a pa3MeHy Ha [lommrex-
HUYKOM MHCTUTYTY M JPXKaBHOM yHUBep3uTeTy Bupuunuje
(Virginia Polytechnic Institute and State University —
VirginiaTech). Pa3amoTpeHa je MOryhHOCT mpHMeHe MPOTO-
kosa PMH y 6nbnroTedknM OKpy>XemhUMa y HAIlO] 3€MJbH.
Jat je cnmcak cBeTcknX OHMONMOTEKa CTaTHAX YIAHHIA
Mpexke uHCcTHUTyIHMja OAI - HMHuMnumjatmBe 3a OTBOpEHE
apXuBe KOje CBOjUM KOPHCHHIMMA HyJe CEPBUC 3a Npey3u-
Mame U IpeTpaxkuBame caapxkaja myrem PMH nporokona.

Kibyune peun: Dublin Core, OAI-PMH, XML noky-
MEHTH

1. YBog

Y oBOM paay mpuKazaH je Jeo pesyirarta
JNOOMjeHHX y peanu3aluju npojexra Mpescna oueu-
manHa OudIUOmMeKa OOKMOPCKUX, MASUCMADCKUX U
ounnomckux paoosa. [1]. Ilpojexar ¢unancupa Ilo-
KpPajUHCKM CEKpeTapujaT 3a HayKy M TEXHOJIOIIKH
pasBoj AIl Bojsoamue. Peanmusammja mpojekra moBe-
peHa je Yuaupepsutery y HoBom Cany, xoju ce 2003.
TOAMHE MPUAPYKUO MpEKu TUTHTATHUX OMOTHOTEeKa
Te3a W aucepranuja (Networked Digital Library of
Thesis and Dissertations - NDLTD) [2]. OBa Mpexa
0asupaHa je Ha WHUIHMjaTUBH OTBOPEHUX apXuBa
(Open Archive Initiative — OAl, OA unuyujamuea) [3].
OBa MHUIMjaTHBa OCMHIILIBEHA je ca IIUJbEM pa3Boja
MPOMOBHUCamka CTaHAapAa Koju Ou Tpedaso ga oMory-
he edukacHy pasMeHy caapxkaja pa3IHIUTHX apXHBa.
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Abstract

Implementation of Protocol for Metadata
Harvesting - PMH protocol, and its use for exposing
metadata in Dublin Core format have been described
in this paper. Protocol implementation has been
finalized, and it is currently being tested, using the test
environment provided by the Virginia Polytechnic
Institute and State University — VirginiaTech. Short
disscusion on usage of this protocol in library
environments in our country, as well as reference to
the list of Open Archive Initiative (OAI) member
institutions have also been provided.
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1. Introduction

Partial results obtained during development of
the project of Networked digital library of thesis,
dissertations and graduation thesis have been
presented In the paper [1]. Project is financed by the
Provincial Secretariat for Science and Technological
Development of the Autonomous Province of
Vojvodina. The realization of the project has been
handed out to the University of Novi Sad which has
become a member of the Networked Digital Library of
Thesis and Dissertations - NDLTD [2] association
during the year of 2003. This association is based
upon the Open Archive Initiative — OAI, OA initiative)
[3]. The Open Archives Initiative develops and
promotes interoperability standards that aim to
facilitate the efficient dissemination of content.

* Pan je usnoxken Ha Cmpyurom ckyny "Pajy cuCTeMy y3ajaMHe KaTagorusaiuje" opaHoOM y OKBHpY JleBeTe CKyHIITHHE
3ajennune 6ubnuoreka yHusepsurera y Cpouju, 10 - 11. okrodpa 2003. ronune y Haponnoj 6ubnmorenn Cpowuje.

' Paper presented on the 9" Professional Meeting "Shared cataloguing system" organized by the Serbian Academic Library
Association and held in the National Library of Serbia. Belgrade, 10 -11 October 2003.
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3a pasMeHy TUX cajapxkaja aeduHucan je [lpomokon
3a npukynwarwe memanooamaxa ( PMH) [4].

Kopenn OAI nexe y 3anaramy ga ce yHaIpemu
JOCTYITHOCT apXHBa CJIICKTPOHCKUX U3/ama, IIPH YeMy
j€ OCHOBHH IIWJb OMO TToBehaTw MOCTYITHOCT 00pa3oB-
HUX canapxaja. KoHTuHywpan pajg Ha yHanpehemy
yOpaBO OBOI' CETMEHTa EJNEKTPOHCKOI H3/aBaIlTBa
0oCTaje W Jajbe jemHa Ol KJbYYHHUX Tadaka TE¢ WMHUIIH-
jatuBe. OCHOBHA TEXHUYKa pelIeHa, Ka0 U CTaHIapIH
KOjU Cce pa3BHjajy MOIPUIKE WHULUjaTUBH, HIAK Cy
HE3aBUCHH O] THIIA Ccaapkaja KOju ce HyIu H, Y Tep-
CIIeKTHUBH, Tpeba na omoryhe 3HatHO Behy oTBope-
HOCT W JIAKIIW TPUCTYI HIMPOKOM CIEKTPY MaTepH-
jana y qururtaiHoj Gpopmu.

Kao pesynrar oBor HacTojama, OA MHUIMjaTUBA
TPEHYTHO IPEACTaBJba 3ajeIHUILY y CTaJIHOM Pa3Bojy,
a HaIopH KOju ce YHHe MocBeheHn Cy NCTpaKuBamy U
pa3Bojy HOBHX allIMKalyja Koje UMITIEMEHTHPA]y I0-
crojehe cranmapme m gompuHOCE dajbeM pa3Bojy OA
uHHnMjatuee. Kako ce Oyay nmpukymsbana casHama Be-
3aHa 3a OICer NMPUMEHHBOCTH HUMILIEMEHTHpaHE OcC-
HOBHE TEXHOJIOTH]e, KaKo ce OyIy pa3BHjaIu CTaHIap-
IIM 1 KaKo ce Oy/ie pasymMeBaja CTPyKTypa U KyJATypHE
pasinKe pasMuuTHX yYECHUKA y WHHLHUjaTUBH, OYe-
Kyje ce KOHTHHYHpaH €BOJYTUBHU Pa3BOj IEJIOKYITHE
WHUIIMjaTHBE Y CBHM H-CHUM CerMeHTHMa (KOHIIENTH,
LIUJBEBH, TEXHUUYKA PEIICHA).

Omryke Be3aHe 3a mpaBie pasBoja OA
WHHLIWjaTHBE JOHOCH YIIpPaBHU 0J00p WMHHILHMjaTHBE.
OcHOBHE TIOCTaBKEe TEXHUYKE HH(PACTPYKType Koja
oMoryhaBa capalmby pa3HOPOIHUX CHCTEMA je pa3BUO
TEXHUYKH KOMUTET. TeXHHYKH KOMHUTET M Jajbe
HacTaBJba CBOj PaJl ca IMJbEM yHarpehema TeXHUIKUX
peliema, a Ha OCHOBY JA0Ca] NPUKYIUbEHUX HCKY-
craBa. [Ipukazana je kparka ucropuja OA uHHLH]ja-
THBe, y3 Hariiacak Ha pa3sojy PMH npoToxkora.

LlenTpanHu neo paga mocBeheH je TeMH MMILIe-
MmeHrtanje PMH nporokoia, y OHOM HEroBoM Jeiy
KOju neduHUIIE MyONMKOBame monartaka y Dublin-
Core dopmary. ObpaheHn cy MUHUMAITHU TEXHUYKU
3aXTE€BU KOje MoOpa UMIUIEMEHTHPATH CBAaKU CUCTEM
Koju mpereHayje na ce Mmpexu OAl wumHCTHTYLHja
NPUKJBYYH Y CBOJCTBY CHCTEMa KOjH MOJAaTKe U3 CBOje
apxuBe myOsnKyje 3a ocrane wianose OAI (). na ce
nojaBJbyje y yinosu data provider-a). Takohe cy pas-
MOTpPEHE M CMEPHHIIE 32 UMIIEMEHTANU]y POTOKOIA
y cucteMuMa Koju y mpexxu OAl nHCTUTYIMja UMajy
yJIOTY KIHMjEHTCKHX CHCTEMA.

2. OA uHUIMjaTHBA

[IpBu 3BannuHu novyenu OA HHUIUjAaTHBE MOTY
ce Besatn 3a Canma @De koneenuujy [5] xoja je

Within this initiative the Protocol for Metadata
Harvesting — PMH [4] has been developed.

The Open Archives Initiative has its roots in an
effort to enhance access to e-print archives as a means
of increasing the availability of scholarly commu-
nication. Continued support of this work remains a
cornerstone of the Open Archives program. The
fundamental technological framework, as well as the
standards that are developing to support this work are,
however, independent of both type of offered content
and economic mechanisms surrounding that content,
and promise to have much broader relevance in
opening up access to a range of digital materials.

As a result, the Open Archives Initiative is
currently an organization and an effort explicitly in
transition, and is committed to exploring and enabling
this new and broader range of applications. As we
gain greater knowledge of the scope of applicability of
the underlying technology and standards being
developed, and begin to understand the structure and
culture of the various adopter communities, we expect
that we will have to make continued evolutionary
changes to both the mission and organization of the
Open Archives Initiative.

Policy decisions about the Open Archives Initi-
ative are made by a Steering Committee. The intero-
perability infrastructure was developed by a technical
committee, which continues to advise on the infra-
structure as experience with it develops. A short
history of OA initiative, since the first efforts in pro-
motion of e-print community, up to recent develop-
ments has also been presented in this paper, with spe-
cial concern paid to the development of protocol, and
its implementations.

The central section of this paper addresses
the topic of implementation PMH protocol, in its
section that defines dissemination of metadata in
Dublin Core format. The minimum technical
requirements that must be fulfilled by any
implementor tending to be a data provider have
been discussed, as well as the guidelines for
implementing protocol in client systems within
OA initiative.

2. OA Initiative

The roots of the OA initiative can be traced to
the Santa Fe Convention [5]. This document was a
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HacTaja Kao pe3ylTaT CacTaHKa KOjH CE OJpXkao y
Cante dey, y amepwukoj caBe3HO] npkaBu Hosu
Mekcuko, oktobpa 1999 (Santa Fe, New Mexico,
USA). OBa KOHBEHIIM]ja je jeIHOTJIACHO YCBOjeHa OJ
CTpaHe CBUX YYECHHKA, MPEACTaBHUKA W3 OpraHu3a-
IMja Koje ¢y Beh mMarie win IutaHupane yBoheme ap-
XHBa CIEKTPOHCKUX M3/latha HAMEHCHUX jaBHOM IpHU-
ctymy. Takohe cy je ycBojuie W opraHH3alHje 3auH-
TepecoBaHe 3a MOHYIy YCJIyra, Kao IITO Cy IpeTpa-
KMBa4H, IPETPAKUBAYM IIUTATA, a KOjU On Onnn 6a3u-
paHU Ha IMoJanMMa Koje Hyae oBe apxuBe. KoHBeH-
[IMja TIPeCTaB/ba jeAHOCTABaH TEXHUYKH U OpTraHM3a-
IIUOHU OKBHP YHjH je IIJb oMoryhaBame OCHOBHE ca-
paame Mely apxuBama eNeKTPOHCKHX H3/ama. Ydec-
HUIM CY TaJia N3pa3Wiid HAMepy /1a y PeNaTHBHO Kpa-
TKOM POKY UMILIEMEHTHPA]y CMEpHHUIIE, Kako Ou ce y
toky 2000. r. MorJie U3BpIWUTH NpBe pode mel)ycoo-
He pa3MeHe nojartaka. McroBpemeno je ymyheH mo3us
OpraHu3alyjamMa Koje HHCy Oujie MpeicTaB/beHEe Ha
KOHBEHIIMJH Ja UX U OHE IITO IPE UMIUIEMEHTHPA]Y.

Lumb koHBeHUMje je 1a ayToOpd HAYYHHX H
CTPYYHHX pajioBa MOTY Jla YYWHE CBOj€ paloBe JI0-
CTYITHAM IIHPOKOj jaBHOCTH y BHIY EJIEKTPOHCKHX
JOKyMEHaTa MyTeM apXuBa eJCKTPOHCKUX U3Aama. Y
MOMEHTY yCBajara KOHBEHIIHje, Op0j yCIIOCTaBIbEHUX
1 (QYHKIIMOHATHUX apX¥Ba CICKTPOHCKHUX H3MIamkba O1o
je penatuBHO Manu. Mehy wuma je Ouna arXiv.org,
apXuBa €JEKTPOHCKUX H3/amkba HAyYHHX pajJoBa WH-
ctutyta y Jloc Amamocy, Kojy je ocHoBao Ilaym
l'uucnmapr, koja je TocTajga OCHOBHO YBOPHINTE 3a
pa3MeHy pesyiTaTra UCTpaKUBama y JIOMEHYy (u3uke.
[IpenBuhano ce Tama M OCHHUBaEmE OPOJHUX IPYTHX
apxuBa Koje Ou Owine moctymHe myteM MHTepHera:
HeKe o1 WUX OW Omile yCKO CHelHjaTu30BaHe 3a
onpeheHe oOpa3oBHE NUCHIHILINHE, TOK O caapikaju
JpYTUX TpeACcTaBjballd 00JacTH HHTEpeCcOBamba HH-
CTUTYIIMja KOja WX ojpxaBajy. Jla Ou emekTpoHCke
apXuBe MOTJIE IOCTaTH NMpU3HAT M npuxBaheH Mexa-
HU3aM 3a pa3MeHy Hay4yHO-0Opa30BHUX JOKyMEHara,
Mopa ce moapxkaTu oapehenn HuBo mel)ycoOHe capa-
we. OAI ynpaBo Tpeba ma omoryhu pa3Boj v IpuMeHy
TEXHHUKa Koje Ou 0BO yunHHIIe MOTyhuM.

Canta ®e KOHBEHIMja TPEACTaBIba TEXHUUKH U
OpraHM3allMOHN OKBHP OCMHIIBEH Ca LWJbEM Ja
oMoryhu mpoHanaxkeme caapxaja KOjU ce Halazu y
JIUCTPUOYUPAHUM apXvBaMa eNEeKTPOHCKUX ITyOJIHKa-
nuja. TeXHWYKe Mpernopyke 3a WMIUIEMEHTAIN]y Cy
jeaHocTaBHE WM. Kaga Oyny MMIUIEMEHTHpPaHE, OMOTY-
huhe na momanm y apxuBama IOCTaHy IIHPOKO JIO-
CTyIIHH IyTEM HUXOBOT YKJBYUHBAWba y Pa3INIUTe
KOPHUCHHYKE CEpBUCE KA0 IITO Cy MAIIMHE 32 MpeTpa-
KUBalkbe M CHCTEMH 3a IIOBE3UBAE JOKyMEHArTa.
JlomaTHO, KOHBEHIIH]ja OPE TEXHUYKOT, MTPOMOBHIIIE
W OpraHM3allMOHH OKBHP Mpenopy4eH na omoryhu

result of the meeting held in October 1999. in Santa
Fe, New Mexico, USA. This convention has been
adopted by all participants, representing organizations
that were already using, or organization that were
planning to use e-print archives, as publicly accessible
archives, as well as organizations that were interested
in developing a value added services based upon that
archives (search engines, citation search etc).
Convention was a simple technical and organizational
framework with main goal to support interoperability
between e-print archives. All participants stated their
intention to implement these guidelines in a relatively
short period, thus allowing first tests of the data
interchange to take place during the year of 2000. At
the same time a public invitation to join the initiative
has been issued to all interested parties.

Objective Scholarly authors can make
electronic documents available to a global audi-
ence by submitting them to e-print archives. At
the time of writing this convention (January
2000), the number of established e-print archives
was small. One was arXiv.org, the Los Alamos e-
print archive created by Paul Ginsparg, which has
become a crucial hub for communicating research
findings in physics. At that time the creation of
many more e-print archives in the coming years
was anticipated. Such archives will be distributed
across the Internet; some will be oriented to parti-
cular scholarly disciplines, others will be based
on institutional affiliation. In order to make e-
print archives to become an established mecha-
nism for scholarly communication, some level of
interoperability among them needs to be suppor-
ted. This convention was a first step towards such
interoperability. The Open Archives Initiative
provides a process for growth and development.

The Santa Fe Convention presents a technical
and organizational framework designed to facilitate
the discovery of content stored in distributed e-print
archives. It makes easy-to-implement technical
recommendations for archives that — when implemen-
ted — will allow data from e-print archives to become
widely available via its inclusion in a variety of end-
user services such as search engines, recommendation
services and systems for interlinking documents. In
addition, the convention introduces an organizational
framework recommended in order to support desired
level of interoperability. Santa Fe convention docu-
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XKeJbeHy capalmy U pasmeny. Canra de KoHBeHIH]a,
YHju cy JOKYMEHTH Iatu cy y pedepermama [5-12], y
MehyBpeMeHy je mipepacna y Ilpomokon 3a npuxyn-
/bare memanooamaka.

OcHoBHe ogpennune OA MHULMjaTHBE

CaMm TepMHWH apXvWBa y Ha3WBY WHHUIIV]aTHBE
peduekryje nonasuinre OA WHULIUjATUBE — 3ajSAHUILY
CJIEKTPOHCKUX HM37aBada, TAe je TEPMUH apxuea Ouo
ommrenpuxBaheH Kao CHHOHUM 3a 0a3y Hay49HO-00pa-
30BHHX MyOsmkanuja. OAl KOpUCTH TepMUH apxusea y
HEIITO NPOLIMPEHOM 3Hauemy: Kao 0a3zy mHpopma-
nuja. Mely Haj3HauajHHUjUM OpraHU3alldjaMa U yapy-
xKewuMa Koju monpxkasajy OAl m ydecTByjy y 1H0j
jecy u @enepanuja qururanaux Oubmmoreka, Koanu-
nyja 3a ympexeHe uHpopmanuje, Hannonanna Hayd-
Ha ¢onaaumja, u n1p. OA MHHLKjaTHBA je OTBOpEHa 3a
capalipy Ca CBUM 3aMHTEPECOBAaHMM OpraHU3aLMjaMa.
OxBup 3a pasMeHny mHpopMalija je nedpurncan [Ipo-
TOKOJIOM 32 pa3MeHy MeTamonaraka y okupy OAL
Opranmsanuje mory y OA HHHIUjaTHBH y9€CTBOBATH
y IBa cBojcTBa: moHyhaum mogaraka (Data provi-
ders) u monyhauu ycayra (Service providers)

[Monyhaun mogaTaka aIMHHUCTPUPA]Y CUCTEME KOjH
PMH npoTokon KopucTe Kao CpPeICTBO MyTeM Kojer
YHHE CBOj€ METAIlOJaTKe JOCTYNHUM 3a pa3Meny. Ilo-
Hyhauu momaTaka MOry OAJIYYWTH Ja JIM JKeje Ja ce,
MPEKO CTPAHUIIE 332 PETHCTPAIH]Y, PETUCTPY]Y Y OKBU-
py OA wununmjatuBe u THMe oOjaBe ycBajame OAIl-
PMH npotokosa Ha cBOjuM cepBepHuMa.

Monyhaunm ycayra xopucte nogarke Koje cy MpHKY-
m y3 nomoh OAI - PMH nporokona y by pas-
BOja HEeKe HampenHuje (koMepijarae) yenyre. M mo-
HyDhaum yciryra Mory za ce peructpyjy y oksupy OAl,
myTeM oAroBapajyhiux cTpaHWIa, W Ha Taj HA4YUH
Y4HHE CBOj€ yCIyre JOCTYITHUM KOPHCHUIINMA.

“OtBopenoct” OAI ornemga ce y apXUTEKTypH
cucTemMa 3a pasMeHy — AeQUHHINY ce ¥ MPOMOBUILNY
TEeXHUYKH CTaHIapAM pa3MeHe Koju omoryhaBajy mo-
CTYITHOCT cajipXaja Koje HyJe Hajpa3uIuTHjU TIOHY-
bhaum Ha cBOjUM cepBepuMa. TepMuH omeoperocm He
MOpa HEOIIXOAHO 3HAYUTH M HEOTPaHWYEH U c10004aH
mpucTyn nHpopMaljaMma cBUX apxuBa koje cy y OAL
Tpeba BoamTH padyHa a ce TEPMUH omeopeH He
CXBaTH y TMOTPEIIHOM KOHTEKCTY jep OrpaHH4eHa Koje
Heke apxuBe Hamehy He Mopajy OuTH Be3aHa y3
HOBYaHY HaKHamy 3a Kopuinheme mHpopMalrja, Beh
je Moryhe na HeKe apXuBe 3a0pamyjy NPUCTYI HEKUM
uHpOpMaIjaMa, Wil UX HyA€ y3 3alITUTY ayTOPCKHX
npasa.

ments are listed in references [5-12]. Santa Fe conven-
tion has been phased out in the meantime and Pro-
tocol for Metadata Harvesting has developed from its
base.

OA Initiative Basics

The term "archive" in the name Open Archives
Initiative reflects the origins of the OAI — in the E-
Prints community where the term archive is generally
accepted as a synonym for repository of scholarly
papers. The OAI uses the term “archive” in a broader
sense: as a repository for stored information.

Most influential members and supporters of
OAI are Digital Library Federation, the Coalition for
Networked Information, and National Science
Foundation, among others. OA initiative is open for
cooperation to any interested party. The framework
for data exchange is defined by the OAI Protocol for
Metadata Harvesting. Any organization can take part
in OAI in two roles:

* Data provider
* Service provider

Data provider A data provider maintains one or more
repositories (on web servers) that support the OAI-
PMH as a means of exposing metadata. They can, if
they want, register their repositories within the
initiative and in that way state publicly
implementation of the PMH on their servers.

Service providers are using data gathered by the
harvester (by the OAI-PMH) to provide some value
added services. Service providers can also register
their activities within the initiative, and in that manner
make their services publicly available.

The term “open” in the OAI should be viewed
from the architectural perspective — defining and
promoting machine interfaces that facilitate the
availability of content from a variety of providers.
Openness does not mean “free” or “unlimited” access
to the information repositories that conform to the
OAI-PMH. Such terms are often used too casually
and ignore the fact that monetary cost is not the only
type of restriction on use of information — any
advocate of “free” information recognizes that it is
eminently reasonable to restrict denial of service
attacks or defamatory misuse of information.
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3. IIpoToKo.JI 32 NPUKYILUbaK€ METANOATaKa

Ilocrojeha Texnnmuka wuHppacTpykyrypa OAI
Koja je crienudunupana [IpoTokonoM 3a MpUKyIIbamkbe
MeTarnojaraka, JeprHUIIe HAYMH Ha KOju MoHyhauu
nojaraka Mopajy HM3JOXKUTH CBOje MeTamojaTke. Y
OA uHHIMjaTHBH HE IOCTOje OrpaHWYeHa Koja Oun
penykoBala MOTyhHOCT yIoTpede camMo Ha MeTario-
JaTke, Tako Ja je Moryhe mpenBuaeTH M pa3MeHy
IpyTHUX BUAOBA Mojxataka. MelyTum, kKako je jexaH ox
OCHOBHHX ITMJhEBA peajn3aliija jeAHOCTABHOT W IIIH-
POKO TIPUMEHMBOT OKBHpa 3a MelycoOHy capanmy
pasnmnuuTHX 0asza mojaTaka, pasMeHa MeTanoJaraka
MpeJICTaBJba JIOTHYAH HauWH 32 €(PUKACHO ITOCTH3ame
TaKBOT LIMJba.

PMH mporokon neduHuiie Mmexanuzam 3a Hpu-
KyIUbatkhe MeTamomaraka y gopmu XML mokymeHra.
TpeHyTHO He MOCTOju MOTYhHOCT Aa ce moaany pas-
MemYjy Y HeKoM apyroMm dopmaty. Cam IpoOTOKOI He
3axTeBa IMOCTOjalbe MUPEeKTHE pedeperie mimehy me-
TamoJiaTaka U cajapikaja 0a3e rmojaraka Koja je ommca-
Ha JaTuM Meranojanuma. [lomTo MHOTH KIWjeHTH
MOTY 3aTPaXKUTH TPHUCTYI CalIpiKajy KOjH je OmrcaH
NPUKYIJBEHUM METaroJaluMa, MOKEJBHO je Ja ce Y
MeTarnofanuMa neduHUIIe JTUHK Ha caM calpikaj. 3a
Ty cBpxy y DublinCore dhopmary Meramonmaraka Ko-
PHCTH ce eNneMeHT identifier.

Y mpoToKody je W3BpIICHA IMOTIYHA CIerudu-
kanuja ¢popmata XML nokymeHaTa Koju ce pasMemy-
jy, Kao u neduHUIMja CBUX TIOjMOBAa BE3aHUX Y3 caM
MIPOTOKOJ W FHErOBY MMIUIEMEHTaNHjy y okBupy OA
nannyjatuse. OAI-PMH mpotokon je Gasupan Ha
HTTP mporokoiy, Tj. (YHKIHOHHWIIE IO MPHHIUITY
3aXTEB — OJTOBOpP. 3aXTEB IMMaJbe KIHJCHT KOJH KEIH
NPUKYTIUTH TIOAATKE, TOK OATOBOp IIajbe CepBEepCKa
aruIMKalja Ha CTpaHW apXuBe Koja ce jaBjhba y CBOj-
CTBY TOHyhada mojataka. 3axTeBU CE€ Majby Y BUIY
crannapauux napamerapa HTTP GET u POST 3axTe-
Ba, JIOK je oaroBop y ¢dopmu XML noxymenta. PMH
MPOTOKOI yBoIH cienehe koHmenre:

I. NpuKynsbad (harvester) — KIIMjEHTCKA aIUIAKa-
mja koja mabe OAI-PMH 3axTeBe U mNpUKYIIba
MeTanoaTKe U3 apXuBa;

2. apxuBa (reposifory) — MpEeXHO JOCTyMaH
cepBep kome je moryhe mpuctynutu mytem HuTep-
HETa W KOjU je y CTamy Ja Mpolecupa MIecT
nebuancanux OAI-PMH 3axrteBa, a paau usiarama
METanoJaaTaka NpuKyIbayuma.

3. jenuHuna momaraka (item) — 4jaaH apXvuBe U3
KOjer ce MOTy MPHUKYINHTH METamnoJald O HEKOM
peeypey,

4. jenuHcTBeHn  uaeHtudukarop  (unique
identifier) — jeMHO3HAYHO HIICHTH(HKYje jeNUHUILY Y
OKBHPY apXuBe; KOPDUCTH C€ Yy 3aXTeBHUMa 3a

3. Protocol for Metadata Harvesting

Existing technical infrastructure of the OA
initiative, as specified by the Protocol for Metadata
Harvesting, defines the form in which data providers
must expose their metadata. There are no restrictions
in the roots of OAI that would narrow its usage only
to metadata, so other implementations can be
expected. However, since one of the basic goals is
realization of one easy and widely acceptable
interoperability framework, use of metadata exchange
is a logical means for achieving that goal.

PMH defines a mechanism for metadata
harvesting in the form of XML documents. Currently,
no other format of data interchange is supported. The
protocol itself does not require a direct reference
between metadata and the repository content that is
described by that metadata, but since many clients can
request access to the content described by the
harvested metadata, it is a good idea to include a link
to the content. In Dublin Core a field identifier is used
for that purpose.

Format of the XML documents to be exchanged,
as well as other concepts related to the protocol itself
and its implementation within the OAI are fully
specified. OAI-PMH protocol is based upon HTTP
protocol. It works on request — response pattern.
Client application, that wants to harvest some
metadata sends a request, while server application (on
the archive) sends a response. Requests are sent as a
parameters within standard HTTP requests, while the
answer is in the form of the XML document.

Following definitions and concepts are
introduced :
1. A harvester is a client application that issues

OAI-PMH requests. A harvester is operated by a ser-
vice provider as a means of collecting metadata from
repositories;

2. A repository is a network accessible server that
can process the six OAI-PMH requests in the manner
described in this document. A repository is managed
by a data provider to expose metadata to harvesters .

3. An item is a constituent of a repository from
which metadata about a resource can be disseminated.
Each item has an identifier that is unique within the
scope of the repository of which it is a constituent.

4. A unique identifier unambiguously identifies
an item within a repository; the unique identifier is
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W3BJaUYeHEe MeTarmojaTaka u3 ozapehene jemunmie
MmoJlaTaKa.

5. 3anuc (record) — IpeCTaBIba METAMOJATKE O
JeIUHHIN apXWBe, W3paXEH y jeOHOM O] MOTryhmx
dbopmara; y oaroropy Ha OAI-PMH 3axTeB Bpaha ce
ka0 XML-konupanu HU3 6ajToBa.

6. CKYI (set) — OMIINOHN KOHIICTIT ITyTEeM KOjeT ce
MOTY TpPYIHCATH JjeIWHUIIC, C IU/BEM OJIaKIIaBarbha
*CEJICKTUBHOT MPHUKYILJbakha METAIO/[aTaKa;

*CenekmugHo npukyn.samwe — omoryhasa npukyn-
JbauMMa IoJlaTaka Ja JUMHTHPAjy CBOje 3aXTeBE Ha
MOZICKYTI MeTarnoaTaka u3 apxuse.

3.1 OcoOuHe NpoTOKOJIA

Kao mto je Beh paHHje HaBeIeHO, 3aXTEBH KOjU
ce maby y okBupy OAI-PMH mnportokona masey cey
Buny cranmapaanx HTTP 3axteBa. Cepmep koju
ummiementupa OAI-PMH mopa Outu y cramy na
KOpEKTHO oOpaay 3axTeBe M OArOBOPHU OArOBapa-
jyhum XML nokyMmeHTOM, 4Hju je (opmar Cremu-
¢unmpan 3a cBaku on 3axreBa. [Ipu crnamy 3axTeBa
KOpHCTE Ce CTaHAap/aHa NpaBuia koja Baxke 3a HTTP
3axXTeBe, Tj. 3aXTEBH MOpajy OWTH TOCTIaTH Yy BUIY
GET wmu POST HTTP 3axteBa. [lopen ocnoBae URL
azpece, CBHU 3aXTEBH CaipXe M J03BOJbEHE IApOBE
napamemap=epeonocm_napamempa. Csaku OAI-
PMH 3axteB Mopa cagpxatu OapeM jenaH map
napamemap=epeoHocm_napamempa KOju CIernudu-
mupa cam OAI-PMH 3axTeB kojer je m3gao MpHUKYII-
Jbad.

OnaroBopu Koje cepBep Iiajbe KIHjEHTY Takohe
cy y Bugy HTTP oaroBopa, mpu uemy je ¢opmar
camor oarosopa XML moxymenT. ONIIMOHO Ce MOXKE
KOpDUCTHUTH M HEKa OJ MEeToJa 3a KOMIIPECHjY
0JIrOBODA.

Cam dopmar XML nokymeHaTta KOju ce Kpe-
Mpajy Kao pesynrat oarosopa Ha oapehenn OAI-PMH
3axTeB MOpa Aa 3a10B0JbH cienehe yciose:

1. XML nokymeHT Mopa outu 100po GpopmupaH.

2. Mopajy ce kopucTuTu pedepeHiie kapakrepa, a He
pedepenue entutera, mwto omoryhasa ga ce XML no-
KyMEHTH TPETHPajy Kao caMOCTaJIHH, 0e3 3aBUCHOCTH
O]l IeKJIapallije eHTUTETa BaH CaMOT JJOKyMEHTA.

3. XML noxyMeHT Mopa OWTH BaJHIaH Y OJHOCY Ha
memy XML Schema nedunrcany npoToKoIoM.

OAI-PMH mnonapsxaBa pa3MeHy mojaTtaka y pas-
anuuTUM (dopMmaTtuMa. 3axTeBa ce Ja CBaKH apXuB
Koju ydectByje y OA WHUIUjaTHBH TOJPKU MHUHH-
ManHo DublinCore dopmat metanogataka. IIpoToxo-

used in OAI-PMH requests for extracting metadata
from the item.

5. A record is metadata expressed in a single
format. A record is returned in an XML-encoded byte
stream in response to an OAI-PMH request for
metadata from an item.;

6. A set is an optional construct for grouping
items for the purpose of selective harvesting;

Selective harvesting allows harvesters to limit harvest
requests to portions of the metadata available from a
repository.

3.1 Protocol features

As it has been mentioned earlier, OAI-PMH
requests are expressed as HTTP requests. A typical
implementation uses a standard Web server that is
configured to dispatch OAI-PMH requests to the
software handling these requests. The remainder of
this section describes the aspects of the protocol that
are specific to the HTTP embedding. OAI-PMH
requests must be submitted using either the HTTP
GET or POST methods. Repositories must support
both the GET and POST methods. In addition to the
base URL, all requests consist of a list of keyword
arguments, which take the form of key=value pairs.
Arguments may appear in any order and multiple
arguments must be separated by ampersands (&).
Each OAI-PMH request must have at least one
key=value pair that specifies the OAI-PMH request
issued by the harvester.

Response sent by the server is in the form of the
HTTP response, and the Content-Type returned for all
OAI-PMH requests must be text/xml. Optionally,
Some of the compression schemes for compressing
the response can be used.

The format of resulting XML documents created
as the response to some OAI-PMH request must
comply to following rules:

1. XML document must be well-formed

2. character reference not the entity references
must be used, thus allowing XML documents
to be treated as standalone documents,
independent of any external entity reference.

3. XML document must validate against the
XML Schema specified by the PMH.

OAI-PMH supports different formats for data
interchange. It is required that any archive involved in
OA initiative should support DublinCore metadata
format. The protocol itself does not create any
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JIOM Ce€ HE IpaBe MPETIOCTaBKE O TOME KaKO HEKHU
¢opMmaT Meraronataka Tpeba ia usriena, seh ce camo
neduHume ereMeHT XML mokyMeHTa y OKBHpPY Kora
Cce Meramojaly YIOUCYjy Y CKJIaay ca TpaKCHUM
(XML) popmarom meramnoaTaxa.

OAI-PMH mporokon moapkaBa W KOHTPOIY
TOKa pa3MeHe Tojaraka IIyTeM MEXaHHW3Ma T3B.
TOKEeHa 3a HacTaBak. CMHCao OBakBe KOHTpPOJE je y
TOME IITO Cy OJATOBOPH HA HEKE 3aXTEBE Y BUY JIUCTH
JTUCKPETHUX CHTUTETa, KOjé Y 3aBHCHOCTU Of
BEIMYMHE apXWBE MOTY OUTH M BeoMma jayre. Y ToM
CJIy4ajy ce Kao OATOBOP Ha KJIMjEHTCKU 3aXTEB IIaJbe
caMo JIeo JIMCTE y3 OJroBapajyhu TOKeH 3a HACTaBaK.

W3naBameM HOBOT 3axTeBa y KOME C€ Kao
jeAVHW TapameTpH Haja3e TUI 3aXTeBa U TOKEH 3a
HACTaBaK, KIHMjeHTCKa aruukanyja he kao OAroBop
nobutu HacraBak smcte. OBH TOKEHH 32 HACTaBak
Mopajy 00e30enuTH Aa KIMjeHTCKa alIMKaluja yBeK
KaJa M3Ja HCTH TOKEH [00Mje HCTH [e0 JIHCTe
eHTUTeTa Kao oAroBop. Wnm, ykoiamko ce Yy
MehyBpeMeHy cazpikaj apxuBe OWTHHje HPOMEHHO,
KIIMjeHTCKa aIUIuKaIldja Mopa IPUMUTH YHaIpend
nedunucany rpemky. M3 oBuUX pasnora TOKEHH MOTY
OWUTH 1 BPEMEHCKU OTPaHHYCHHU.

VY okeupy OAI-PMH mnporokona neduHHCcaHH
CYy M MEXaHH3MH 3a yIpaBJbame Ipelikama. 3a CBaKkH
on Moryhux 3axTeBa neWHHUCAHU Cy TO03BOJHCHU
napamMeTpu ¥ BUXOBE BPEJHOCTH. Y CIydajy Aa 3ax-
TEB HE OJroBapa Crlenu(UKanuju, KIHjeHTCKOj arlid-
KaIruju ce y Buay oarosopa Bpaha XML mokyMmeHT ca
€JIEMEHTOM KOjH y ceOu caJpiKu KOl M OIHC HacTaje
rpemke. Tako je moryhe aHamm3upaTtu pasior 300T
KOjerT je JIOIIO IO TPEIIKE M €BEHTYAITHO UMIIICMCH-
TUPAaTH MEXaHHM3ME 3a KOPEKIHjy TpeIlke Ha KIIH-
JEHTCKO] arTUKAIIH]jH.

OCHOBHH 3aXTE€BU KOjU CE€ MOTY HM3JATH ITyTeM
OAI-PMH mnporokona oBAe ce€ HaBOAE Y3 OIHUC
OJITOBOpA KOjU CE Ha 3aXTeB no0uja:

1. GetRecord — Bpaha TayHO jemaH 3ammc
Mmerarnojaraka u3 apxue. (O0aBe3HH TapameTpu
criermuuKyjy HIASHTH(DHUKATOPE jeTUHUIE apXUBE U3
KOje ce Taj 3amMc 3axTeBa M (opMaT MeTarojaTaka
Koju 01 Tpebano na Oyny yKbYUYeHH y 3alluc.

2. Identify — oaroBop Ha oBaj 3axTeB IpeICTaBIba
ommre HHMOpMaLKje O apXUBH.

3. Listldentifiers — xao pesynrtar ce nmobuja amcra
KOja TpeACTaBlba jEAMHCTBEHE WIECHTH(PHUKATOPE
jemuauna 'y apxmBu. (OO0aBe3HM MmapameTrap je

assumption about metadata format specification, only
the exact placement of the XML element that should
contain specific metadata formats is specified, while
metadata itself is formatted according to relevant
format.

OAI-PMH protocol supports the flow control
features. Some of OAI-PMH requests (so called list
requests) return a list of discrete entities. In some
cases, these lists may be large and it may be practical
to partition them among series of requests and
responses. Flow control allows for partition of list
responses. In such cases, as a response to its request
client will receive only one part of the complete list
plus the resumptionToken. If the client wants to conti-
nue listing it issues a second request with received
resumptionToken as parameter. As a result client ap-
plication will receive next part of the list. Repositories
that implement resumptionTokens must do so in a
manner that allows harvesters to resume a sequence of
requests for incomplete lists by re-issuing a list re-
quest with the most recent resumptionToken. The pur-
pose of this is to allow harvesters to recover from
network or other errors that would otherwise mean
that the list request sequence would have to be started
again. If there has been a significant change in reposi-
tory structure since last request an error message
should be displayed. For these purposes resump-
tionTokens could be time limited.

In the OAI — PMH error handling routines are
also defined. For each valid request a complete list of
allowed and required parameters and their values are
specified. If a request doesn’t conform to the
specification, the client will receive XML document
containing the error element with error code and
description. This allows for further analysis of the
error, and can lead to implementation of some error
correction mechanism.

Six requests that can be issued using OAI-PMH
protocol are:

1. GetRecord — This verb is used to retrieve an
individual metadata record from a repository.

Required arguments specify the identifier of the item
from which the record is requested and the format of
the metadata that should be included in the record.

2. Identify — This verb is used to retrieve infor-
mation about a repository. Repositories may also em-
ploy the Identify verb to return additional descriptive
information.

3. Listldentifiers — This verb is an abbreviated form
of ListRecords, retrieving only headers rather than
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MetadataFormat, 10Kk ONIMOHM TapaMeTpu OMO-
ryhaBajy CeJIeKTHBHO MPHUKYIJbarbe OAaTaKa.

4. ListMetadataFormats - no6uja ce micra ¢popmara
METanoJaTaka Kojy apxuBa MOIpKaBa. 3aBUCHO O]
HayMHA UMIUIEMEHTAIHje, HE MOpPajy CBE jeAMHHIIC Y
apXMBU  TIOp)KaBaTH  00jaBJbUBakEe y  CBUM
¢dopmaTuMa MeTanogaTaka Koje apxuBa MoAp KaBa.

5. ListRecords — mo0uja ce maucra 3amuca Koje je
Moryhe mpey3eTH W3 apxuBe y 3agatoM (opmary
Meramogaraka. ONIWOHA TapamMeTpu OMoryhasajy
CCJICKTUBHO IPUKYIIJbAakEC.

6. ListSets — noOuja ce mmucTa KOja TpeaCTaBIba
CTPYKTYpY apX¥Be, YKOJIMKO je apXHBa OpraHH30BaHA
Ha Taj HAuMH. YKOJHMKO apXuBa HE TMOJApKaBa
ckynoBe, Bpaha ce ofroBapajyhu koj rpemike.

MaycTpanuja uMniieMeHTanuje NpoToKoJa

IIpoTokon je mMmIuleMeHTHpaH y Java okpyxe-
wy. Ha caiuxama 1-3 nar je npuka3 oaroBopa cepsepa
Ha HEKe OJl 3aXTeBa. 3a TECTHpame OJ3UBa cepBepa
kopumtheH je paHHje CIOMEHYTH RepositoryExplorer
OA ununumjatuse. Y oBoM anary moryhe je MaHyeIHO
MOCIATH CBAKU O] 3aXTeBa, ca oArosapajyhum odases-
HUM ¥ OINIMOHUM TapaMeTpruMa Ha KeJbeHH cepBep U
MIPOBEPUTH OATOBOP KOjU cepBep reHepuine. Onrosop
ce MOXKe MomIeaAatd y (GopMaTHpaHOM OOIHUKY, U Y
00muky XML mokyMeHTa KOjH je TIPUMJBECH OJT CepBe-
pa. CepBep KOju CMO TECTUpPAIX MpEACTaBjba CEpBEP
Ha KOjeM je MMIUIEeMEHTUpaHa pa3BojHa Bepauja PMH
MIPOTOKOJIA 33 TUTHTAITHY OMOIHOTEKyY. 3a CBE 3aXTEBE
3ajeTHUYKO je MOCTOjame 00aBe3HOT mapamerpa verb
KOju neduHUIIE KOjU 3aXTEB ce Imajke CepBepy, Tj
BPETHOCT OBOT TapameTpa TPeJICTaBJba Ha3WB CaMe
aKIuje Koja ce U3BpIlaBa.

Ha Caunu 1 npukasas je oIroBop cepBepa Ha
Identify 3axTeB. 3a 0Baj 3aXTeB IIaJbe CE caMO 00aBe-
3aH mapamMetap verb uuja BpemHocT je Identify, ocra-
JIM IIapaMeTpH HUCY JONYIUTEHH y OBOM 3axTeBy. Ha
CIIMIM ce BUAE MOAALM cepBepa oJ Kojera je 3axTe-
BaHa nneHTu(dukanyja (cepep durnurtamne 6ubmvore-
Ke Te3a W Auceprandja YHuBep3uTera y HoBom
Cany).

records. Required parameter is MetadataFormat,
optional arguments permit selective harvesting of
headers based on set membership and/or datestamp.

4. ListMetadataFormats - This verb is used to
retrieve the metadata formats available from a
repository. An optional argument restricts the request
to the formats available for a specific item.

4. ListRecords — This verb is used to harvest
records from a repository. Optional arguments permit
selective harvesting of records based on set
membership and/or datestamp.

6. ListSets — This verb is used to retrieve the set
structure of a repository, useful for selective
harvesting.

Protocol implementation examples

Protocol is implemented in Java environment.
Figures 1-3 shows responses received from server as
a result of specified requests. For testing purposes
OAI Repository Explorer has been used to validate
our responses in real world environment. Repository
Explorer of OAI initiative allows manual sending of
each requests, with form that allows entering all
required and optional parameters. The response can be
seen as parsed output or as raw XML document.
Tested server is server on which we have
implemented development version of PMH services
for Digital library. Common parameter for each
request is verb which identifies specific request sent
by the client application - that is value of this verb
represent the action that should be taken.

Figure 1 shows server response to Identify
request. Required parameter is verb with value
Identify. Other parameters are not allowed here.
Figure shows basic information returned by the server
describing the repository (server of the Digital Library
of Thesis and Dissertations of University of Novi
Sad).
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HAddrESs [&1 titp oai dib. vt edufea-binfExplorerf2.0-1 45 testoai

=] @ ||unks >

| & roer

Archive Self-Description

Repository Name

Electronic Thesis and Dissertation Archive of University of Now Sad

Base URL http:/fzare. trnd ns.ac. 8080/ oaiftest
Protocol Yersion 2.0

Admin Email webmaster@dighb.ns. ac.yu
Earliest Datestamp 1295-01-01

Deleted Record Handling | no

Granularity YYYY-MII-DD

descriprion:
oai-identifier:
scheme: oail
repositoryIdentifier: diglih.ns.ac.yu
delimiter: :

Other Information

sampleldentifier: oai:diglib.ns.ac.yu:1234567590

|

Request : hiip/fzare tmd ns. ac. yu:8080/oavtest, verb=Identify
Response Date : 2003-10-29T10:14:172

Tdentify

List Metadata Formats
List Sets

List Tdentifiers

List Records

Get Record

© Parsed
English - " Raw XL
& Both

e R
fom (eg, YYYY-MM-DDY:[
untl (eg, YYYY-ROLDD) [
metadataPrefix l—
identifier l—
set l—
resumptionToken l—

© None

@ Local murror of schemata (Xerces)
© Onlne schemata (Xerces)

© Local murror of schemata (XSV)

Y Piliinn mnlemin b CTETTY

Cnuka 1 Oozosop cepsepa na ldentify 3axmes
Fig. 1 Server response to Identify request

VYV 3axteBy ListMetadataFormats ce masme
camo o0aBe3HM mapamerap verb dhja je BpPEAHOCT
ListMetadataFormats. Ha Caunu 2 cy nata u ¢op-
MaTUpaHU IpuKa3 U npuka3 camor XML nokymeHra
KOjH cepBep Imaske kKao oarosop. Ca Clike ce BUIU Aa
je Hall cepBep y CTamy Ja NpUKaKe IMOJaTKe M3
apxuse y DublinCore hopmary.

3a GetRecord 3axTeB 00aBe3HH TapaMeTpH Cy,
nopen verb n napametpu identifier u metadataPrefix.
Kao oxrosop Ha oBaj 3axTeB q00Hja ce MCIUC caap-
*aja koHkpeTHor 3amuca y DublinCore dopmaty. Ha
Caunnm 3 je npuKasaH jeiaH 3amuc J00UjeH Kao O/ro-
BOp cepBepa Ha oBaj 3axTeB. Kako XML nokymeHTH
KOje cepBep T'eHEpHIIe 0 CHeU(UKAIMjH MOPajy KO-
puctutu UTF-8 komupame Tekcra, Moryh je u mpeHoc
Y MpHUKa3 JTOKyMEHaTa MUCaHWX W NUPHUINYHUM THUC-
MoM (mpukazano Ha Ciaunu 3).

Within ListMetadataFormats request only
required parameter verb is sent with value
ListMetadataFormats. Figure 2 shows parsed and
raw response returned by the server. It can be seen
that our server currently is able to disseminate
metadata only in DublinCore format.

Required parameters for GetRecord request are
verb, identifier and metadataPrefix. As a response
client application will receive content of specified
record in specified metadata format (DublinCore).
Figure 3 shows one record received as a result of this
request. PMH specifies that XML document must be
UTF-8 encoded, thus allowing different languages to
be displayed correctly, as shown in Figure 3.
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|J Address [#] http://oal.dib.vt.edujcabinfExplorer/2,0-1 45testoal

=] P ||unks >

| @ o |
=l

List of Metadata Formats

<?xml version="1.0" encoding="UTF-8"2>

<ORI-PMH xmlns="http://www.openarchives.org/OAI/2.0/"
xmlns:xsi="http://wow. w3 .org/ 2001/ EMLSchena-instance” xsi:schemalocation="http://www.openarchives.org/OAT/ 2.0
<responsebater2003-10-29T10:30:022</responselace>
<regquest verb="ListMetadataFormats">http://zare.tnd.ns.ac. yu:8080/0ai/test</request>

Click an the link to view schema

PfEﬁX:[Oﬁl_dE] <ListMetadataFormats:>
N S — <metadataFormat>
ANESPACE <metadataPrefix>oai_de</metadataPrefix>
[http:fwwe. openarchives. org/ O.AL/2 0foai-def] <sshenarhrop:// wwy. openarchives . org/OLT/2 . 0/0al_de. xsde/ sohenas
Schema= <metadatalamespace>http://wor. openarchives. org/OAI/ 2. 0/ 0ai-de/ </ metadatallanespaces

[httpSfwrwewr openarchives. ora/ QAT Ofoat de.xsd)] </metadataFormat:
</ListMetadataFormats>

</OLT-FMH>

Request : hiip/zare tmd ns. ac. yu:8080/oa/test,
verb=ListMetadataF ormats
Response Date : 2003-10-29T10:30:022

from (eg, YYYY-MM-DD) :

Ldeniify el (g, TTTT 24D :

List Metadata Formats

T Saim metadataPrefis :

List Identifiers et e o l—
List Records

Get Record e

resumptionTolken :

" None
" Parsed @ Local mirror of schemata (Xerces)
English v © Raw XML © Online schemata (¥erces)
& Both " Local mirror of schemata (20SV)

© Onbne schemata 20V

i) | o
@] bene ) [ @ memet
cauka 2 Oozosop cepsepa na ListMetadataFormats 3axmeg
fig 2 Server response to ListMetadataFormats request
3.2 Dublin Core 3.2 Dublin Core

Dublin Core npexacrtaBba jeJUHU 3aXTEBaHH
¢opmaT meramonataka koju cBaka OAIl apxuBa mMopa
na uMmiuieMentupa. Cnenudukanuja DublinCore ¢op-
MaTa Moke ce Hahu Ha amgpecu HaBeleHO] y pede-
penr [13]. OAI-PMH mnpotokon crenudumnmpa Ko-
pumheme T3B. HekBanmuduroBaHor DublinCore dop-
MaTa, a cam eieMeHT XML nokymeHTa Koju mpen-
craBJba MeTamnoaTke onucade y DublinCore hopmaty
Mopa Jia ce Bauaupa y onaocy Ha XML memy [14].

Naxo y oxBupy npojekra DublinCore mocroje
cnenuUIMPaHd ¥ JOJATHH €JIEMEHTH, HeroBa
ynorpeba y oksupy OAI-PMH npotokona crenudu-
nupa yrnotpely ciienehux enemenara:

dc:title — HacnoB nokymeHTa Tj. Ha3uB MOJ KOjUM je
JOKYMEHT 00jaBJbEH M MO3HAT LIMPO] jJABHOCTH.

Dublin Core is the only required format that
any OAI archive must implement. DublinCore
specification can be found in reference [13]. OAI-
PMH protocol specifies usage of unqualified
DublinCore format, while the XML element that
represents metadata in DublinCore format must
validate against specified XML schema [14].

Although DublinCore project consists of
specified and additional elements, its usage in
OAI-PMH specifies usage of the following
elements:

dc:title — Title of the document, the name under
which document is published and is generally known.
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Hnddress [&] hitp:ffoai.dib. vt edufegi-binfExplorer/2.0-1 45/ testoai

=] @ |Juks?|| @ soep |

List of Fields

header:
identifier :
datestamp :

oai:diglib.ns.ac.yu:19
2003-10-20T00:00:00Z

metadata:
de:
title: Momemupssss M MMITIEMEHTAUMIE KOMSHIHM
EMBIMOTEMKOD MHDOPMALMOHOD CHCTEMA
title: xml:lang=enModeling and implementing
the Library Information System commands
Biljana Pupovac
UML, Java, GMAMMOTEMEM WHEOOBMEIMOHKL
CHMCTEM, KOMaHIOE, DagHO OKpy#eke GHAIMOTERapa
xml:lang=enUML, Java, Library
Information Systew, comwands, working
enviromient of a likrarian
HomemuMpsme M MMONEMEHTANMIS KOMSHIH
EMBIMOTEMKOD MHDOPMALMOHOD CHCTEMA
xml:lang=enModeling and implementing
the Library Information System commands
description: KoMaHme y BMAIMOTEMEOM MHbOPMAIMOHOM
CHOTEMY OMOPYhaEaly BMAIMOTEKapMMA KOMBODHMIM
HAMMH pams mpu oBpamgH BuBmMonpadcke npabe. JaTa
j& KOMOMETHA OfJEKTHO-CPMIEHTHCSHA CHEUMBMEAL
KoMaHTM Kopiuhewen UHL-=. Ha ocHOBY oBe
c e je da ¥ Java
okpyremy. [Open KOMAHOH, BMBIMOTEKAp KOPMOTHM M
PaNHD DRpYAERS, KOJMM Ce NDedMHMIY OCHOBHM
NapaMETpM pENA ¥ ANMMEANMIM. JaTa j& meTamHE
ORJjERTHO-  -OpMiEHTHZaHA chenupuraumMia Base
PANHOD ORpyMema KOpMUhemem UML-a. Ha oCHOBY D&
cremupuranuie usBpweHs noMohy CASE anara
RationalRosez000, resspucas je DDL pajn oBe Bas
nopataka. Takobe, D&T je Npenaon usna=na
ERpEHCEMX BOpMM, Koje OMOPYhaEaiy seypupsame Bas

creator:
subject:

subject:

subject:

subject:

a

e

e

e

PANHOD OKpyXERSa H je muXOBa

descriprion: xml:lang=enThe comwands in the
Library Inforwmation System provide the libraria
with a wore confortsble method of work in the
bibliographic data processing. A detailed
ohject-oriented command specification is given
using UML. On the basis of this specification
the comwands are implemented in the Java
enviromment. Beside the commands, the libraria
uses the work enviromment to define the basic
application work parameters. Using UHL a
detailed ohbject-oriented specification of the
Work Enviromment Database is given. On the basi
of the given specification formed with CASE Too

n

n

=
1

=

|&] bone

[ [ 4 nternet

Cauka 3 Oarosop cepBepa Ha GetRecord 3axTeB
Fig. 3 Server response to GetRecord request

- dc:creator — lme ocobe miam  ocoba koje ce
CMaTpajy ayTopuMa JOKYMEHTA.

- dc:subject — EnemeHT KOju ommcyje OCHOBHY
TeMy JOKyMEHTA.

- dc:description — Enement xoju naje ckpahenn
OIIHIC JICJIOBA U CajpikKaja LEeIOKYITHOT JJOKyMEHTa.

- dc:publisher — Enement xoju nedunuiie
OpraHu3allvjy Koja Ce jaBJha y CBOJCTBY HM3/aBaya U
KOja je OrOBOpHA 3a 00jaBJbUBAHC JOKYMCHTA.

- dc:contributor — Enement koju pedunumie
ocobe WM OpraHu3alyje Koje cy y 3HauyajHO] MepH
JonpuHene 00jaBJbUBamby JOKYMEHTAa WM HEKOT
HETOBOT CalipKaja.

- dc:date — [lTatym o0jaBibuBama JOKyMEHTA.

- dc:type — Omnucyje Tun caapxaja OpUrHHATHOT
nokymenta (tekct y HTML ¢opmary, tekcr y PDF
¢dopmaty, cimka uth...). llpenopyuyje ce ymorpeda
THUIOBA HaBeneHUX y peunuky DublinCore dopmarta
Kako OM ce IITO 00Jbe CTPYKTYPHO OMHCAO0 CAAPKA].

dc:creator — Name of the person primarily
responsible for document content.

dc:subject — A topic of the content of the
resource.

dc:description — An account of the content of
the resource (an abstract, table of contents,
reference to a graphical representation of content
or a free-text account of the content).

dc:publisher — An entity responsible for
making the resource available.

dc:contributor — An entity responsible for
making contributions to the content of the
resource.

dc:date — A date of an event in the lifecycle of
the resource. Typically, Date will be associated
with the creation or availability of the resource.

dc:type — The nature or genre of the content of
the resource.
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- dc:identifier — JeauHcTBeHW HOEHTUDHUKATOP
KOju AerHUIIE HAYMH KaKO c€ MOXKE MPUCTYIUTH O-
PUTHHATHOM JTOKyMEHTy (yoOWdajeHo KopHImheme
nojpaszymeBa yHoluewme jeauHcTBene URL aapece Ha
KOjoj ce caap)kaj OpUTHHAIHOT JOKYMEHTa MOXKeE
Hahwm).

- dc:source — M3Bopu koju cy kopumheHu y
JIOKYMEHTY.

- dc:language — EnemeHT Koju omucyje je3uk
OPHUTHHAITHOT TOKYMEHTA.

- dc:relation — EnemenT koju ommcyje penanujy
TOKYMEHTa ca JPYTHM JOKyMEHTHMA.

- dc:coverage — EnemeHT koju ommcyje obmact
TOKYMEHTA.

- dec:rights — Enmement koju ommcyje mpaBa
Be3aHa 3a KopHIIheme OPUTHHAIHOT JOKYMEHTA.

4. IlururajHa 0udJMoTeKa TMIVIOMCKHX PajioBa,
Te3a U auceprauuja YHusepsurera y Hopom Cany

VY Toky 2003. Ha Yuusepsutery y HoBom Cany
Pa3BHjCH je ¥ MyIITEeH y MPOOHHU paji COPTBEPCKH CUC-
TeM JAururasHa 0ubauorexka JUIJIOMCKUX PaaoBa,
MarucTapcKux Te3a M JAOKTOPCKUX AHcepTanMja
[15]. Cuctem je W pa3BHjaH ca HUJbeM Ja Oyne
OTBOpEHa apxuBa Koja he oJaKkmard NpUCTYI
pe3yiTaTiMa HCTPaXHBawa, y BUIY €JIEK-TPOHCKHUX
W3ama, CTYICHTHMA, HAYYHHM paJHUIMMA U CBUM
3apHTepecoBanuM. [lpu Tome cy mnpuxsahieHe
CMEpPHHUIIC KOje je OoIpeaniia WHUIAjaTHBAa MPEXKE JTH-
TUTATHUX OMOJIMOTeKa Te3a u aucepraija — NDLTD.
OcHuBame OBakBe Mpexe OMOIHOTEKa je WHUIMPAHO
on ctpane TexHnukor yHuBep3utera Bupnmamje (Vir-
giniaTech University — USA [16]), Ha ocHOBY mpert-
XOIHUX UCKYCTaBa y pa3MEHH Hay4yHHMX paloBa y AH-
TUTATHO] (OopMHU y OKBHpPY Kamiryca. OCHOBHA Hjeja
jecte Aa ce MPOMOBHIIIE LITO JIaKIIa pa3MeHa HAyYHHUX
nocturayha, jep cy OOKYMEHTH CMEIUTEHH Y eJIeK-
TPOHCKO] hopMH y OWITO K0joj 01 OMONIHOTEKA KOje Cy
yWwialkeHe Yy WHHULHUjaTUBY AOCTYIHE 3a MpPeTpaxku-
Bamke€ CBUM JAPYIMM 4IaHOBMMa HHHUNMjaTHBe. Kao
MIPOTOKOJ 3a pa3MeHy WHGopMarmja o caapikajuma
KOjH c€ 4yBajy y JUTUTAIHUM OMOTMOTEKaMa - YIaHo-
BHMa OBE WHUIIMjaTHBE YCBOjeH je ympaBo OAI-PMH.
(YauBep3uteT y BupuwHuju je jemaH on HajaKTHB-
HUjHUX WiaHoBa U mokpeTay OA MHUIM]aTUBE).

Yuusepsurer y HoBom Camy ce myreM cBoje
JurutanHe OuUOIUOTEKE 3BAHWYHO NPHUKIBYYHUO OBOJ
CBETCKO] Mpexu Ombnmorteka y jero 2003. romune.
NDLTD waunmjatuBa TpeHyTHO Opoju 189 mHCTHTY-
nuja wnannna (165 yHuBep3urera), ca CBOjUM JWTHU-
TaJHUM OHONIHOTeKamMa HaydHUX panoBa [17].

dc:identifier — An unambiguous reference to
the resource within a given context.

- dc:source — A Reference to a resource from
which the present resource is derived.

- dc:language — A language of the intellectual
content of the resource.

- dc:relation — A reference to a related resource.

- dc:coverage — The extent or scope of the
content of the resource.

dc:rights — Information about rights held in and
over the resource.

N

. Digital Library of Graduation Thesis, Thesis and
Dissertations, University of Novi Sad

Software system of Digital Library of
Graduation Thesis, Thesis and Dissertaions [15]
was developed and deployed in test environment
during the year of 2003, at the University of Novi
Sad. System is envisioned as an open archive
allowing in the form of electronic publications,
for easy access, to the results of the scientific
researches. System is supposed to be open for
access to students, scientists, and all other
interested parties. The guidelines proposed by the
NDLTD initiative are accepted and implemented.
Establisment of such network of libraries was
initiated by VirginiaTech University — USA [16],
based upon prior experience in document
circulation and interchange in electronic form on
their campus. The basic idea is to simplify
exchange of scientific research results, in the
form of electronic documents. The documents
stored in one archive, are accessible for all
members of the NDLTD initiative. OAI-PMH
protocol is accepted as a standard protocol for
metadata interchange.

University of Novi Sad, with its Digital
library joined the NDLTD initiative in the
summer of 2003. NDLTD initiative currently has
189 member institutions (165 univerisities) [17].
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Kao n OA wanmmjatuBa, 1 NDLTD nHunuja-
THBA je Jaja CMEpHHIIE 33 Pa3Boj AUTHTANHE OHONINO-
TeKe, JOK je caMa TeXHUKa UMIUIEMEHTAlNje HeCIIelH-
¢unmpana. Y ciydajy Jururtamne ombOamoreke YHH-
Bep3utera y HoBom Cany 3a copTBepcKy UMILIEMEH-
Tanyjy je omabpana JaBa mmatdopma (JBoss J2EE
server, JDK 1.4.2), kao cucrtem 3a ymnpaBibame 0a3oM
nojaraka uckopuuihen je SAP DB 7.4, a kommeran
coTBepcku cucteMm WHCTamUpaH je Ha Linux cepse-
puMa. [IpucTyn TUTHUTAIIHO] OMOINOTEIH BPIIHU CE ITy-
teM WUHTepHeTa, Ha afapecu http://diglib.ns.ac.yu.

Y TOKy pa3Boja mmruieMeHTHpaH je u OAI-
PMH npotokon. TpeHYTHO je MoACUCTEM 3a pa3MeHy
nojaraka y mpoOHOM pagy — TECTUPAmE Ce BPIIH IO-
Mohy Ttect cepBepa OA wmammmjatuBe. OA wWHUIH]ja-
THBa je u3Melhy ocranor cBojuM wiaHoBUMa oMoryhu-
Jla ¥ Ja TIpe KOHAYHOI PEruCTpOBama CEpBEpa 3a pas-
MEHY TojlaTaka, IIyTeM TECT CepBepa HCIUTAjy CBOjE
pememe. Tect cepBepy ce mpHcTymna npeko MHTepHe-
Ta, a MOTY C€ TECTHpPATH CBH 3aXTE€BH Koje OM OMIIO
koju kiujeHT PMH mpoTokoia Morao mociatu ceppe-
py 3a pasmeny. OBo omoryhaBa Ja ce JIJakO OTKpHU]Y
Moryhe rpemike y UMIJIEMEHTALUjH, a IPe HEero LITO
ce MOJCHCTEM 3a pa3MEHy IpHjaBH 3a pasMEHy Yy
OKBUPY WHHIIVjaTHBE.

[Tocnenmy KOpak jecTe perucTpOBambe apXuBa
y okBupy OA wHHIMjaTHBe yuMme he canapxkaj AMTH-
TayHe OMOJIMOTEeKe MOCTAaTH JOCTYIIaH 3a pasmeHy. Ha
0Baj HauMH he W Hay4YHa mOCTHUTHYha ca YHHBep3H-
tera y HoBom Cany OutH nakie foctynHa Oubauore-
Kama JPYrHX CBETCKUX yHUBep3ureTa. [Ipm Tome je
BOXHO HamoMeHyTH na OA WHUIMjaTUBa HE TIPaBH
HUKaKBE MPETIOCTaBKe y MOMJIEAY TpaBa MPUCTyNa
JTOKYMEHTHMA, Tj. Ja Ju he HeKM KOPHCHHK HMaTH
OecrutaTHO TpaBo Kopwimhema, WA MPHUCTYIa YyOII-
1ITe, 3aBUCH OJ] MOJNUTHKE OMOIMOTEKa, a MpaBoO KO-
pumrhema Moxke Outn oapeheHo u Ha 0a3u mojeuHaY-
HOT JTOKYMEHTA.

3ak/byuak

Bbpoj unanoBa OA nWHUIMjaTHBE ce CBaKoTa JlaHa
noBehaBa, py 4eMy Cy HajOPOjHUJH YJIAHOBH YIIPABO
YHHUBEP3UTETH M ApYyre Hay4yHE WHCTUTYLHjE ca CBO-
juM OmOIMoTekaMa pajgoBa y €JIEKTPOHCKO] (opMHU.
UnanctBoM y OA WHHUIMjATHBU U MUMILIEMEHTAIN]OM
PMH npoTokona AOCTYIHOCT IOAATaKa U3 pas3iu-
YUTUX CBETCKUX apXUBa c€ BUILECTPYKO yBehaBa, mTO
pasMeHy Hay4HUX [OCTHrHyha ojakiiaBa, a BpeMme
noTpeOHO 3a NpPUMEHYy HOBUX JOCTHTHyha 3HATHO
ckpahyje, He3aBHCHO 0J Teorpad)CKOr IMOJIokKaja IMo-
TEHIIMjATHUX KOPUCHHUKA.

As well as OA initiative, NDLTD initiative
has given the guidelines for development of digital
library, while the technology of the implementation is
left to the developers. Java platform (JBoss J2EE ser-
ver, JDK 1.4.2) has been chosen to be used for deve-
lopment of Digital library of University of Novi Sad.
SAP DB has been used as a database management
system, and the whole system is run on Linux servers.
Users access to the digital library through the Internet
on the address http://diglib.ns.ac.yu.

The OAI - PMH protocol has been implemented
during the development of the Digital library system
Currently, system for data exchange is working in the
test environment. OA initiative is allowing its
members, before the final registration of their
services, to test their implementation. Test server can
be accessed through the Internet, and all requests can
be tested. This allows for easier error recognition and
correction well before the service is publically
available.

Last step that needs to be done is to register
our server as a data provider within the OA initiative,
thus making the content of our digital library available
to other members of the inititative. This will make
researches and scientific work that took place at the
University of Novi Sad easily accessible to othe
libraries. The OA initiative does not make any
assumption about access rigths concerning some
documents. Whether or not some user will gain free
access to content of some document is completely left
to the libraries.

Conclusion

Number of members of the OA initiative
gets increased every day, and most of them are
universities and other scientific institutes with
their libraries of electronic documents. Members
of the OA initiative gain easy access to data of
various archives around the world, making
scientific data exchange much easier, while the
time needed to propagate new achievments is
shorten.
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PMH Huje 3ameHa 3a Jpyre KOMIUICKCHUjE
mpotokone (Hmp. Z39.50), meroBa HameHa je na
oMoryhu iako mpey3uMame OCHOBHUX METANoaTaka.
Nmnnementauuja PMH xnunjenta omoryhasa 6ubmnmo-
TEYKOM HMH()OPMAIIIOHOM CHUCTEMY jEJHOCTABHO IIpe-
y3UMame 3aluca W3 Jpyrux apxuBa y (opmatuma
KOje Te apxHBe HyJle, HE3aBUCHO O] COPTBEPCKE HM-
iemeHTanuje. Ummiementanmja PMH cepBepa omo-
ryhaBa ma 3ammcu JIOKaaHOT OHOJHOTEYKOT CHCTEMa
MOCTaHy IOCTYIIHU IPYTUM apXuBama.

Jururamaa 6nbmuoreka YHUBep3uTeTa y HoBoMm
Cany pasBHjaHa je Kao MHTETPAJHU €0 OUOIMOTEY-
kor codrepckor cucrema BISIS. Ha Taj Haunn omo-
ryheHo je mpey3uMame MeTarnoiaraka y JokaiHe 0ase
3ammca. Y OKBHPY HMCTOT IPOTOKOJIAa MOTyhe je Moe-
qmupatd ¥ apyre gopmare (Hnp. UNIMARC, MARC,
MARC2I). Y toMm cnydajy Moryhe je peann3oBaTH U
pey3uMame KOMIUIeTHe Onbrorpadcke 3ammce.
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