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Caskerak

[Nonazehn ox nedwHUNMjEe TUTUTATHE 3AIITHTE,
Kao M OJ NMPEIHOCTH W HENOCTaTaKa IUTHTAM30Bamba
JIOKyMEHaTa, ayTop HarjaliaBa Ja IUTambe HUje y TOMe
na 7T OMONMMOTeKe MOTY Ja HWCHOpYYyjy IWTHTAIHE
uHdopmMmanyje Beh je npe y ToMe KOJIMKO Ayro U y Kojem
obumy he mohm na o0e36elyjy Te wuHpopmanumje 3a
kopuchuke. [Topen mpobiema 3amrute uHbopmanuja u
nmpucTyna uHpopMalyjama pasMaTpajy ce M CTpareruje
3alITUTE Kao IITO CY: OCBEXaBame, MHUIpalllja, eMyJia-
LMja, CTBapame payyHapCKUX My3eja, NPeHOC IMojaraka
Ha Mukpodunm. HajHOBHje TeXHHKe KOpUCTE CTaHIapae
W MeTanojarKke: NPeACTaBbeHH cy Moxen OTBOpEeHOr
ApXUBCKOT HH)OPMAIIMOHOT CHCTEMA, Ka0 U METaroJalu
KOjU Cy ce IMOKa3aJli Kao WACANHO pPEHIeHke 3a MpodiieM
IYTOpOYHE 3aIUTHTE U MPUCTYIA. AyTOp 3aKJbydyje 1a cy
3amTHTa JOKYMEHTa M 3aIlITHUTa WH(pOpMalmja caapika-
HUX y HbeMy [IBa pa3iM4YHuTa acleKTa HUCTOT MUTamba U Ja
je TiIaBHa cHara padyHapa y mpHcTyny uH(opMmanujama,
a He y 3aIUTHTH HHpOpMalyja.

Kibyune peun: nurutanse nanpopmanuje, JUTATAIH-
3anMja, 3alITUTA, IPUCTYI, 00HAB/bam-€, MUTPALHja,
eMyJanuja, pauyyHapcKu My3eju, MUKpopuIMm,
CTaHAapAH, MeTANOAAN

YBOJ

Jurutanna 3amTuta JaeUHUCAHA je Kao
TUIaHUpame, JoJeNia pecypca U MPUMEHa METO/Aa U
TEXHOJIOTH]ja 3alITUTE PaJH OCHTYpama Ja TUTUTal-
He uHpopMaIMje 0] TpajHHje BPEIHOCTH OymIy H0-
CTYIHHMjE U JIaKIue 3a kopumheme cagammuM U 0y-
nyhum renepanujama. KoHmemnuja nururanHe 3a-
mTHTe 00yXBaTa MaTepHjall KOJH OTIIOYHEHE KHUBOT
y IUTUTaTHOM (opmary, Kao u rpaly Koja ce KOH-
BEpTyje U3 TPAJAUIMOHAIHOT y AUTUTAITHE hopmare
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Abstract

Starting from a definition of the digital
preservation, as well as from advantages and disadvan-
tages of the document digitization, the author stresses that
the issue is not whether the libraries can deliver digital
information but rather how long and to what extent they
will be able to provide the information their users want.
Besides the problems related to the document preser-
vation and to the information access, the strategies such
as refreshing, migration, emulation, computer museums,
transfer data on the microfilm, are considered. The new-
est techniques utilize standards and metadata: a model of
an Open Archival Information System as well as meta-
data, which has proven to be an ideal solution to the
problem of long-term preservation and access, are presen-
ted. The author concludes that document preservation and
the preservation of the information contained within the
document are two different aspects of the same issue, and
that the primary strength of computers is access to
information, not the preservation of information.

Key words: digital information, digitization, preser-
vation, access, refreshing, migration, emulation,
computer museums, microfilm standards, metadata

INTRODUCTION

Digital preservation has been defined as the
planning, resource allocation, and application of
preservation methods and technologies necessary to
ensure that digital information of continuing value
remains accessible and usable by present and future
generations. The concept of digital preservation en-
compasses material that begins life in digital format
as well as material that is converted from traditional
to digital formats [1]. The advantages of digitizing

" Pan je caommuren Ha Melyynaponnoj koudepeHunju "Bupryenna Oubianoreka: 1eMOKpaTCKH IPUCTYT HH(pOopMarjama"

onpxanoj y Koncranmm, Pymynmnja, ox 28. no 31. jyma 2003.

2 Paper presented on the International Conference "Virtual Library: Democratic Access to Information", held in Constanta,

Romania, 28-31 July 2003.
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[1]. IlpemHocTH AWTUTANIM30Bama IOKyMEHaTa M
CJIMKA Ha MaNupy Pajy 3allTuTe 100po Cy MO3HATE:

- Beha poctymHocT wuH(pOpMaILUje YKIbYUY-
jyhu 1 HCTOBpEeMEHH NPUCTYII BUIIE KOPUCHUKA;

- PeTKH, OCeTJbMBH W 3HAYajHH MaTepHjain
MOTy ce KONHMpaTH, YUMe CE Jajbe CIipedaBa OIITe-
heme 1 KBapeme OpUTHHANA;

- TIpOLECOM JUTHTANN3AlMje CTBapajy ce pe-
MIPOMYKIIHj€ BUIIIET KBAJUTETa OXl OHOT y (POTOKO-
MUjH WM MUKPOQUIMY, T€ C€ MOTY IITaMIaTH BU-
HIeCTpyKe Konuje 0e3 ryOuTKa caapikaja;

-  UWHCTUTyIHje MOTry Ja o0e30eme mpHCTyI
Behoj konmuumHu uHpOpMaiHja Oe3 obaBe3e Ha
(U3UUKO TOCETOBAE;

- e(eKTUBHOCT IIeHE KaJa ce YIopeau ca Ha-
0aBKOM, UyBamEM U OJIp’KaBambeM (QU3NUKHX KOITHja
MaTepHjaia M IompaBke omrehema koje ce jaBiba
Kao pe3yJraT yrnorpeoe.

[Mocroje Takohe u HemocTamu:

- EBEHTYaJIHO 3acTapeBame XapaBepa, co(T-
Bepa M MendjymMa y KojuMa ce 4yBa, W YTHWIj Ha
IyTOTPajHO MPHUCTYIAke HHPOpMaIHjaMa;

- (M3MYKHU KUBOTHU BEK MeIOWjyma 3a TUTH-
TaHO CKJIQAWINTECHE, KOjU je KpaTak Kaga ce
yrmopenu ca manupoM 0Oe3 KHCEeIMHE W MHKpO-
¢dunmowm;

- KOHBEpTOBame HHpOpPMaLHja U3 CTapOT
dbopmara y HEKHM HOBH MOXE OHTH CKyIO Kao H
BPEMEHCKH 3aXTEBHO;

- HEMOCTOjame CTaHAapla 3a CTBapame H
npeHoc wH(popmanuja y apyre dopmare y TOKY
pasBoja HOBE TEXHOJIOTH]E;

- TmpaBa MO OCHOBY HHTEIIEKTYJHE CBOjUHE
MOTY Jla OTpaHH4aBajy AWUTUTAIM30BABEC WU TIPH-
cTyn wHPOPMAIHjH, WIN OpOj KOIHja KOje c€ MOTY
HaIpaBHTH;

- padyHapCKH BUPYCH.

SAIITUTA U TPUCTYII

"lururanuzanyja ce mokasajga Moryhom 3a
CKOpO cBe (hopMaTe 1 MevjyMe KOjH ce cajia 9yBajy
y Oumbnmmorekama, OJ Mama JI0 pyKOIHUca W Of
MOKPETHUX CMKa 10 My3uukux 3armmca" [2]. Cruen-
CTBEHO TOME, OJ jaBHHX OHONHMOTEKa, apxuBa U
YHHUBEp3UTETa C€ OYeKyje 1a, Kao e0 CBOjUX O-
CHOBHHX Yyciyra, obesz0ene mpuctyn WH(pOpMAaIm-
jama myTeM eNeKTpOHCKuX pecypca. [Turame Huje y
TOME Jia JIM OBE€ MHCTHUTYLHj€ MOTY Ja MCHOPYIYjy
nH(popmarmje Beh je oHO mpe campikaHo y TOME KO-
JIMKO JyTO U y KojeM obumy he oHe Outu y Moryh-
HOCTH J1a 00e30ene nHpopMarmje Koje KOPUCHHUIIH Kele.

[Ipobmem mpucTyma je apyrm 1o pemy
BEITUKH M3a30B Ca KOJHM C€ CyO4aBajy CTPyUHAIH

hard copy documents and images for preservation
are well known:

. greater accessibility to information,
including simultaneous access by multiple users
. rare, fragile, and important mate-

rials can be copied, preventing further damage and
deterioration to the original

. the digitization process creates
higher quality reproductions than photocopies or
microfilm, thus multiple copies can be printed
without loss of content

. institutions can provide access to
more information without the constraint of physical
ownership

. cost effectiveness when compared
to purchasing, storing, and maintaining physical
copies of materials and repairing damage that occurs
as a result of usage.

There are disadvantages as well:

. the eventual obsolescence of
hardware, software, and storage media and the
impact on long-term accessibility to the infor-
mation

. the physical lifetime of digital
storage media, which is short when compared to
acid free papers and microfilm

. converting information from an old
format to a new one can be costly as well as time
consuming

. the lack of standards used to create

and transfer information to other formats as new
technology is developed

. intellectual property rights may
restrict digitizing or access to information, or the
number of copies that can be created.

. computer viruses.

PRESERVATION VERSUS ACCESS

“Digitization has been proven to be possible
for nearly every format and medium presently held
by libraries, from maps to manuscripts, and moving
images to musical recordings” [2]. Subsequently,
public libraries, archives, and universities are
expected to provide access to information via
electronic resources as part of their basic services.
The issue is not whether these institutions can
deliver information but rather the issue is how long
and to what extent they will be able to provide the
information their patrons want.

The problem of access is the second
biggest challenge facing digital preservationists.
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3a qururtanHy 3amrtuty. Kao mro je To ciydaj ca
LITAMIIAHUM MaTepHjanuMa, OnOIUOTeKe BEPOBATHO
Hehe OuTH y MOryhHOCTH 112 yA0BOJEE€ CBUM CBOjUM
KOpHUCHHIIUMa M3 BUIIE pasyiora. [IpBo, TUTrHTAIHA
JOKYMEHTH ce CTBapajy U ryoe Opke Hero mro Ou-
Omuoreke Mory na Ha0aBe HOBE TEXHOJOTHjE 3a
MIPUCTYII TUM JOKyMeHTHMa. Jlpyro, Oubnmoreke
CTBapHO He "mocenyjy" OuruTanHe matepujaie, Beh
JEeIVHO TIpaBa Jia UM TPHUCTYMAjy; OTYIl HE MOCTOjU
CUTYpHOCT Aa he OHO MITO je KOPUCHHUITMMA Ha pac-
nojlaramy jeJHOT JaHa OWTH AOCTYIHO U HEKOT
cnexneher nana.

Tpehe, Beze ca moxymentuma Ha Web-y
HE MOpajy Ayro aa QyHKIHMOHHINY H, YETBPTO, KO-
PUCHUIM MOTY y CTBapH Aa BHIIE BOJIC INTaMIIaHE
MaTepujaie, KOJUKO TOJ J1a Cy MUJbEBU OHOIHOTEKE
HabaBKa TUTUTATHAX MaTepHjaia.

OBa muTama NpeBazwiase TPaIUIUOHATIHY
OUOIMOTEKY AOTIE J1a U3UCKY]Y YKIbYUUBAHE U ap-
XHMBCKHX, YHUBEP3UTCTCKUX M APYTMX THUIOBA Y-
CKJIaIUINTeHNX MaTepujana. MHcTuTynmje mopajy
71a IOYHY Ja ce MPENCINTYjy 3allTo, IITa U Kajaa 1a
JIMTUTATH3Yjy; Ko he omryunBatu, ko he To mnaha-
TH, Kako he ce mojamuMa ymnpaBibaTH, Kako he ce
OHM KOPHUCTHTH W HakKHagHO onpkaBaTH. OBO je
Tpehu BEeNMKY M3a30B 3a JIUTUTAITHY 3aIlTHUTY.

AYTEHTUYHOCT IMOJATAKA

YerBpTH HajBehn M3a30B ca KOjUM ce cyoda-
Bajy CTpY4balld 33 JUTHTAIHY 3allTHTy jeCTe OJp-
KaBamke HWHTETPUTETa JUTUTATHHUX Tojaraka. Ay-
TCHTHYHOCT AUI'UMTAJIHUX ITIOoJaTaKa MOXKC 6HTI/I H0-
BEJICHA Y MUTAkHE CAMUM MIPOIECOM JIUTUTATN3AIU]CS
KOjH CTBapa OHO IIITO j& OMHUCAHO Kao "eNEKTPOHCKU
xanmo edekat”" [3]. "Enekrponcku xano edexar”
YHHH JIa KOPUCHUK IOJIpa3yMeBa Jia Cy JOKYMEHTH
Ta4HH, MOTHYHH U 1enu. [lomanu Mory na ce ca na-
kohoMm pemuryjy u mpedopmarusyjy a na KOpHC-
HUIM HUCY Y MOT'YhHOCTH Jja yode Aa JIi ¢y MpoHa-
LIJTH KeJbEeHY BEp3Hjy HEKOT TOKYMEHTa.

IIpojekar InterPARES, koju je 3amouer
1999. romune, jenHa je 01 HEKOJIUKO WCTPaKHBAU-
KUX WHUIMjaTHBA Be3aHA 3a JMTHTAIHY ayTeHTHY-
HOCT. Il OBOT mpojekTa jecTe nma ce pasBHjy
TEOpHje U METOJIC 3a JyTOPOYHY 3allITUTy TAYHOCTH
3amuca Koju Buile HUCY notpednu. Jlo caga je mpo-
JEKTHH THM pa3BHO KOHIICTITYaTHE 3aXTEBE 3a BEPO-
JOCTOJHOCT, MOJEJe Tpolleca CeNeKIHje, 3allTUTY
AyTEHTHUYHUX CJICKTPOHCKUX 3amuca U peuHuk. O-
OnMHa JOKyMeHTandja MoXe ce Hahm Ha aapecu
InterPARES-a http://www.interpares.org/index.htm
Ha Web-y.

biggest challenge facing digital preservationists.
is the case with printed materials, libraries will
not likely be able to satisfy all of their potential
users for a variety of reasons. First, digital
documents are being created and lost faster than
libraries can acquire the new technologies to
access them. Second, libraries do not actually
“own” digital materials only the rights to access
them; thus there is no assurance for patrons that
what is available one day will be available the
next.

Third, links to web documents may no
longer be functioning, and fourth, patrons may
actually prefer print materials, however the
goals of the library may be to acquire digital
materials.

These questions extend beyond the
traditional library to include archives, universities,
and other types of repositories. Institutions need to
begin asking themselves why, what, and when to
digitize; who will decide, who will pay for it, and
how the data will be managed, utilized, and
maintained afterwards. This is the third biggest
challenge of digital preservation.

DATA AUTHENTICATION

The fourth biggest challenge facing digital
preservationists is maintaining the integrity of
digital data. The authentication of digital data may
be compromised by the digitization process itself,
creating what has been described as the “electronic
halo effect” [3]. The “electronic halo effect” leads
the user to assume documents are accurate, entire,
and whole. Data can be edited and reformatted with
ease therefore users may not be able to discern if the
desired version of a document has been retrieved.

The InterPARES Project, which began in
1999, is one of several research initiatives in digital
authentication. The goal of the project is to develop
theories and methods for long-term preservation of
the authenticity of records that are no longer needed.
So far the project team has produced the conceptual
requirements for authenticity, models of the
processes of selection, preservation of authentic
electronic records, and a glossary. Extensive docu-
mentation is available on the InterPARES website
(http://www.interpares.org/index.htm).
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Ogaj paja he pasmaTtparu mpBa JBa U3a30Ba,
3alITUTY W TPHUCTYI, Tako IMTO he omucatu mpe-
oBiahyjyhe Merome 3amTuTe M WIYCTPOBATH KaKo
ce THM CTparerujama paspeliaBajy I[OMEHYTH
W3a30BH.

CTPATEI'NJE
OI'PAHUYEIbA

JluruTanHa 3alITHTa C€ M3BOAU DPa3HUM
cpencrBuMa. Hajrmoy3nanmje mMeTonme gaHac y yIIo-
TpeOu jecy oOHaBJbaWke U MUTpalja. Jpyre merome
Koje ce yoOudajeHO KOpHCTe jecy eMyJianuja, cTBa-
pame My3eja padyHapa W TpeHOLICHa MojaTraka Ha
MUKpoduIM (TIOHEKaJl caMo Kao IpeJa3Ho pelle-
we). HajHoBHUje TexHUKe, Koje KopucTe OUTHE CTaH-
JAapae W MeTamojaTKe, joIlI YBEK Cy y HCTpa-
JKUBAYKAM U Pa3BOjHUM (hazama.

SJAITUTE U BHBUXOBA

OCBEXKABAIE U MUTPALIUJA

OcBexaBame YKJbydyje MEpUOJUYHO TIO-
HOBHO Komupame HH(opMaIHja Ha HOBE MeArje KO-
pumrhemeM MCTe TEXHOJOTH]Ee MPe Hero IITO Ce WH-
dbopmanmje BUIIE He MOTY Aa mpoHal)y Ha crapom
Menujy. Murpanuja o0yxBara MpeHoC MmojaTaka ca
crape 1aropMe Ha HOBY KaJa IOCTOjU OMACHOCT
nma crapa rratdopma mocrane 3actapena. Jla ou ce
Npeaynpearin MPodIeMH 3acTapeBarmba KOju J0a3e
BeoMa Op30, 3a TPHU A0 MET TOAWHA, CTPyYHalu y
eNeKTPOHCKO] 3AIUTHTH, Kao WACATHO pELICHE
MpeIaxy OCBeXaBame W murpanujy [1]. OcBexa-
Bam¢ WIM MUTpAIFja UMa CMHUCIIA OH/Ia KaJia je HUje
OTIPaBJaHO MPOYyKaBamke TPajamka Meuja Ha KOjeM
Cy TIOJIalli YCKJIAMUIITeHH, jep he y BeoMa KpaTKoM
BpPEMEHY, TEXHOJIOTHja KOjOM Cy KPEHpaHH, OCTATH
3acrapena. [3]. [lomTo 1eHa MeaujyMa 3a CKIIaIHII-
TEHE TOCTaje CBE HMKA, IMOCTaje WCIUIATHBO J1a Ce
HampaBH BHIIE KOMHMja I0JaTaka Koje ce MOTy KO-
pUCTUTH y ciy4dajy omrtehema, kpahe nim yHHII-
Tewma. UyBame Meiuja y CKiIaay ca ymyTCTBUMA H Y
IpaBOj CPEIVHHU, Ka0 M HPHUAPKABAFE OJroBapa-
jyhux moctynaka 3a pyKoBame, npoxykuhe gpuzny-
KH KHBOT MeJIHja.

Kanma ce mpuMmemyje ocBekaBame, HajBehe
OTpaHWYCHE MPUCTYNAky IMOAallMa jecTe y TOME
mro he oHO QyHKIMOHHMCATH CaMO OHOJIMKO IyTO
KOJIMKO Tpaje moTpeOHu XapaBep u copTBep momohy
KOjUX ce Kopucte nojaiu. Mako je murpanuja caaa
MeToaa u30opa 3a 3aIUTHTY MOJaTaka y eIeKTPOH-
CKOM (popMaTy M MaKO ce cMarpa HajooJbOM anTep-
HATHUBOM 32 BEJIMKE IPOjeKTe 3alITUTE, Y MPUTH-
CKajy BaXXHH HeEJOCTallM Koje Tpeba IOMEHYTH.
Hajsehu memocraTtak jecte moryhHOCT TyOHTKa TIO-
JaTaka TOKOM CaMoOr TIpolleca MHUTpalyje, IITO
MOYKE 3HAUUTH TyOUTaK MHTETpHUTEeTa, (PYHKIIMOHAT-

My presentation today will address the first
two challenges, preservation and access, by
describing the predominant preservation methods
and illustrating how these strategies address these
challenges.

PRESERVATION STRATEGIES AND THEIR
LIMITATIONS

Digital preservation is accomplished throu-
gh various means. The most trusted methods in use
today are refreshing and migration. Other methods
commonly used are emulation, the creation of
computer museums, and transferring data to
microfilm (sometimes only as an interim solution).
The newest techniques, utilizing core standards and
metadata, are still in the research and development
phases.

REFRESHING AND MIGRATION

Refreshing involves periodically recopying
information using the same technology onto new
media before the information can no longer be
retrieved from the old media. Migration involves
transferring data from an old platform to a new one
when the old platform is in danger of becoming
obsolete. Electronic preservationists see refreshing
and migration as the ideal solutions to staying ahead
of technical obsolescence problems that occur over
as little time as three to five years [1]. Refreshing
or migration makes sense when it doesn’t make
sense to increase the lifetime of the media data is
stored on when the technology that created it will
become obsolete in a very short time [3]. As the
costs of storage media continue to decrease, it
becomes cost effective to create multiple copies of
the data, which can be used in the event of damage,
theft, or accident. Storing the media under the
correct environmental guidelines and following
proper handling procedures will further extend the
physical life of the media.

The biggest limitation to access when
relying on refreshing is that refreshing will only
work as long as the hardware and software needed
to use the data exists. Migration, although it is
currently the method of choice for preserving data in
electronic format and considered the best alternative
for large-scale preservation projects, is beset with
inherent disadvantages that bear mentioning. The
biggest disadvantage is the potential loss of data
during the migration process itself, which may mean
a loss of integrity, functionality, or usability of the
data for example, the loss of several bits of a graphic
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HOCTH WJIM yNOTpeOJpUBOCTH monaTtaka. Hmp, ry6-
JbeHhe HEKOJIMKO OMTOBA M3 rpaduuke JaTOTeKe MO-
Ke Ja ToBele 10 TyOUTKka dYuTaBe Ciuke. AKO je He-
Ka JaToTeKa IMOBe3aHa ca JIPYroM JaTOTEKOM WIIH
pauyHapom, MOTYhHOCT oapkaBarma Be3e (HIp. XU-
nepBese) ca nepuepHuM JAaToTekaMma Takohe MoxkKe
mpecTati. Murparnuja U3UCKyje UCTO TaKO BEITHKH
TPYA W BpeMe, MOJJIOKHA je TpeliKkaMa TOKOM Ipo-
neca Tpancdepa U MOTEHIMjaTHO BeOMa CKyMa, Mo-
IMTO peliemka 3a MUTPANAjy MOpajy Aa ce Iojera-
Bajy IpeMa 3axTeBHMa CBaKoT (popMara rmoJiaTaka.

EMVYJIALIUJA

Hajjaumn 3acTynmHHK emynaiuje Kao MeToJe
nurutanHe 3amrtute jecte Lled Porenbepr xoju
Bepyje Jla eMylalyja jecte Haj0oJbe HaYMH 1a Ou ce
KOHAYHO pEeMuno MpoOJieM 3alTUTe U Npucmynad-
ynocmu. Emynanyja ykibydyje MOTyhliHOCT Ja ce u3-
BpILIaBajy M MpOrpaMH KpeupaHd Ha HEKOj 3acTa-
penoj wiargopmu Ha OymayhwM HEMO3HATHM CHCTe-
MUMa KopulihemeM padyHapcKuX ariuKaldja Koje
eMyJIHpajy, WIK UMHTUPAjy, MOHAIIAE 3aCTapesior
xapaBepa u copreepa. To 3Haum na he Heku pauy-
Hap pajuTd Kao APYTH, Ha IPUMEp, HEKH "TIymH
TepMUHan" Be3aH 3a BEJUKU PAadyHApCKU CHCTEM
Wik "TaMeTHU KIMjeHTCKU" CHCTEMH KOJHX HMa y
MHOTHM jaBHUM OnoOnmorekama. OBaj IMpHUCTYI MO-
nymra mnojandMma Jia 3aJpKe CBOjy OpUTHHAIHY
(YHKIMOHAIHOCT, M3IJIEA U MPHXBaTalkbe Ha HEKO]
HOBOj Tutatdopmu. Ilporec M3WCKyje ma maToTeka,
copTBepcka amMKalMja Koja je CTBOpPEHa Ja je
KpeHpa 1 UHTEPIPETUpa, U ONKC OPUTHHATIHE TLIaT-
¢opme (xapaBep) Ha K0jOj je JaTOTeKa CTBOpPEHA,
Oymy 3ajemHo "ymakoBaHH' Tj. "aHKamcyiupaHu'.
AHKarcynanuja HUje "HUINTAa BUIIE HETO JIOTHYKO
rpynucame jequauna’ [4]. Emymaropy je Takohe
MOTpeOHO O00jalIkbehe Kako Ja ce aHKaIlCyJamuja
OTBOpH Ha TaKaB HayWH Ja JbyJIU MOTY Ja YHTajy
JaToTeKy Koja oljamrmaBa mojaTtke. Emymanuja je
cazia HajOOJba OMIMja 32 3AITUTY CIOKEHUX IUTH-
TaNIHUX O0jeKkara, KakBU Cy MYJTUMEIHMjaTHH HIIH
XHIIEPMEINjaTHU TIPOU3BOJIH.

Portenbepr je Tako jak 3aroBOpPHHK eMyJia-
1I{je J1a Ce CTBapu MOPajy pa3MaTpaTd M3BaH HEro-
BHX CTyIHja Aa OW ce pazymena orpanuuema. Jlej-
Bux bepman [5], HajogaHWju CIIEIOCHUK MHUTPAIIH]jE
(u Porenbepror mpotuBHuk) ¥ Ctjyapt ['penuep
[6], mrcany cy UCUPIIHO O TUM OTpaHndYemUMa. bep-
MaH (1999) Oenexu cnenehe wmoryhe 3amke:
eMyJialMja je CKyNa, W3BOPHU CHCTEM U IUJbHH
CHCTEM KOjU Cy HY)XHU y €MyJIAllMOHOj CTpaTeruju
4ecTo Cy 3amThheHW BIACHUYKHM HHTEpecMMa U
gyBame TakBe mHpopManuje he 3acurypHo yBehatn
MUTamba CBOjUHE.

file could result in the loss of the entire image.
If a data file is linked to another data file or
computer, the ability to maintain the link (e.g. a
hyperlink) to peripheral files may be lost as
well. Migration is also labor intensive, time
consuming, prone to errors during the transfer
process, and potentially very costly, as
migration solutions have to be customized for
each particular format of data.

EMULATION

The strongest advocate for emulation as a
method of digital preservation is Jeff Rothenberg
who believes that emulation is the best solution to
finally solving the problems of preservation and
accessibility. Emulation involves the ability to run
software programs created on an obsolete platform
on future, unknown systems by using computer
applications that emulate, or mimic, the behavior of
the obsolete hardware and software. This means
that one computer will act like another, for example,
a “dumb terminal” connected to a mainframe system
or the “thin client” systems found in many public
libraries. This approach allows the data to retain its
original functionality, look, and feel on the new
platform. The process requires that a data file, the
application file (the software) used to create and
interpret it, and a description of the original platform
(the hardware) the file was created on be
“encapsulated” together. An encapsulation is
“nothing more than a logical grouping of items” [4].
The emulator also requires an explanation of how to
open the encapsulation in such a way that humans
can read the file which describes the data.
Emulation is currently the best option available for
preserving complex digital objects, such as
multimedia or hypermedia.

Rothenberg is such strong advocate for
emulation that one has to look outside his studies to
understand the limitations. David Berman [5], the
staunchest supporter of migration (and Rothenberg’s
nemesis) and Stewart Granger [6] have both written
extensively on these limitations. Berman (1999)
notes the following potential pitfalls: emulation is
expensive, the source system and the target system
which are required in an emulation strategy are
often protected by proprietary interests, and saving
this information will certainly raise intellectual
property issues.
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PAYYHAPCKHN MY3EJU

Pauynapcku Mmysej [7] Ou mpuKymbao u
Op>KaBao pasHe padyHape, Xapasep, codrsep, me-
IUjyMe 3a CKIaauliTewe, nepudepujcke ypehaje u
nokymeHTanyjy. OBe cTape MalnHe Ou ce dyBaje y
PaJHOM CTamy Tako Ja Ou ce MHopMaIrjaMa CTBO-
PEHUM 3aCTapelnM CHCTEMHMa MOTJIO NPUCTYTIATH.
Bynyhn na orpanndeHa konmuuuHa crape orpeme
JOIII TIOCTOjH, M3TIIeNa J1a je pasyMHa MPETIIOCTaBKa
Ila ce HeaneKkBaTaH Opoj oBuX "My3eja" He OW HHUKaX
ctBopuo. To he ca cBoje cTpaHe MMaTH yTHIIA] Ha
JIOCTYHNHOCT HMH(popManuja. My3ejcku TpucCTyn je
Takohe mpoOiemMaTHyaH W3 BHUIIE pas3iiora Koje je
Harnmacuo [led PorenGepr: nmena paga Ha OBUM Ma-
IIMHAMa, KBapeme MeaujymMa 3a CKIaJWIITeHhe Ha
KOjuMa ce 4yBajy MOKYMeHT u codrtBep, Hemoryh-
HOCT CTapWX MaIlliHa Ja MPUCTYIIajy HOBUM (popma-
THMa MeJMjyMa 3a CKIaJUINTeHhe U OTPaHNYCHH BEK
Tpajama padyyHapCKOT YuIa.

MHUKPODPUJIM

CrBapambe MUKpoQHIMa je MpBa OCHOBHA
MeTo/Ia 3alITUTEe K0ja 00yXBaTa MPEHOC MTaMITaHHX
WM MarHeTHWX TomaTtaka Ha Mukpodmam [1].
Mukpoduiam uMa U3pasuTy npenHocT Oyayhu na je
BeoMa cTa0miaH MeIujyM W HeMa IpoblieM jaeMa-
reeTn3anyje. YecTo ce KOpUCTH Kao IMOCpeaHa Me-
TOJIa 3a CllacaBame JeUHMIIA KOje CY Y HETOCPEIHO)]
OMAacHOCTU Ja OyAy Hu3ryOJbeHe, MOIITO je Majo
JOMJBHB [3] ¥ JOoCTynmaH caMoO OHOJUKO IIyTO KOJIH-
KO TIpOM3BOhauM HacTaBjbajy ca MPOU3BOIHOM
yntadya MUKpodrimMa. Ja 6ux, MehyTum, mpumernia
Ja aKo HEKO HeMa INPHCTYN YHTadyy MHUKpOQHIMA,
OHO TITO jeé CTBApHO HEOMXOJHO jeCTe CTAKJIO 3a
yBeIMUaBambe M BEOMa jaKo CBETNIO (MHOTE jaBHE
oubnmmoTeke 00e30elyjy mammny 3a untame CIIEK-
TPYM ca oBUM KapaKTepHUCTHKaMa 3a CBOje KOpHC-
HUKe ca omreheHuM BuaoMm). [1aBHO orpaHuyeme
MHUKpodHIMa jecTe IUTO UCTPAXUBAYH BEOMa YECTO
MMajy OTHOP J1a ra KOPHUCTE.

KOPUIIREWE I''TABHUX CTAHJAAPIA
Kopumiheme oTBOpeHOT cucCTeMa TIIaBHUX
CTaHmapAa eIMMHHHCA0 OW MoTpedy MpHUMeHe KO-
MepIHjaTHuX cucTeMa [7] ynMe OM ce enMMUHKICcana
MUTamka NpaBa Ha WHTEIEKTYAIHY CBOjUHY H ayTop-
CKOT TIpaBa Koja yTH4Yy Ha mpuctyn. Hajmosnaruju
cuctreM jecte PedepernchHu momen 3a uHpopMa-
nuoHu cucteM otBopeHux apxmBa (OAIS). To je
H3jHOBHjH MOJEN KOjU KOPUCTH METanojaTKe 3a-
HITUTE Payl Kpeuparma JUTHTATHAX apXuBa 3a AyTo-
POYHO UyBame KOpUIIheHheM OTBOPEHUX CTaHAAp/A.
Mopnen OAIS ce 6aBu meramonmamuma, Kao 4 ap-
XUBCKUM CKJIQIUIITEHEM, YIIPABhAmbEM IOalrMa,
aIMUHHCTpUpamkeM W mpuctynom. l[lomro ra je

COMPUTER MUSEUMS

A computer museum [7] would gather and
maintain various computers, hardware, software,
storage media, peripherals, and documentation.
These old machines would be kept running so that
information created with obsolete systems could be
accessed.  Given the limited amount of old
equipment still in existence, it seems reasonable to
assume that an inadequate number of these
“museums” could ever be created. This in turn will
have an impact on access. This approach is also
highly problematic for several reasons pointed out
by Jeff Rothenberg: the cost of running the
machines, the vulnerability of the storage media on
which the document and software are stored, the
inability of old machines to access new formats of
storage media, and the limited lifetime of the
computer chip.

MICROFILM

The creation of microfilm is very basic
method of preservation involves transferring printed
or magnetic data onto microfilm [1]. Microfilm has
the distinct advantage of being a very stable media
and is not subject to the problem of
demagnetization. It is often used as an intermediate
method for rescuing items that are in immediate
danger of being lost, as it is somewhat fragile [3]
and accessible only as long as manufacturers
continue to produce microfilm readers. However, |
would argue that if one does not have access to a
microfilm reader, all that is really needed is a big
magnifying glass and a very strong light (many
public library provide a SPECTRUM reading
machine with these characteristics for visually
impaired patrons). The major limitation to microfilm
is that researchers are very often resistant to using it.

UTILIZING CORE STANDARDS

Utilizing an open system of core standards
would eliminate the need to use proprietary systems
[7], thus eliminating issues of intellectual property
rights and copyright restrictions that impact access.
The most well known system is the Reference
Model for an Open Archival Information System
(OAIS). It is the most definitive model using
preservation metadata to create long-term storage
digital archives using open standards. The OAIS
model is concerned with metadata as well as
archival storage, data management, administration,
and access. Originally designed by NASA for the
space industry, it has been shown that OAIS has the
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npojekroBasia HACA 3a BacHOHCKY HWHIYCTpPH])Y,
nokazaino ce ga je OAIS ¢nexcubunan u 3a npu-
MEHy ca JIpyI'M THIIOBMMA IOAATaKa, JUTUTATHUM
uiM He, 300r yera je Beh kopuinheH y HHM3Y pas-
HOBPCHHX MHUIIMjaTHBA JUTHTATHE 3aIUTHTE Y YHTa-
BOM cBeTy kao mrTo cy mpojektn Cedars Project,
NDLIB Project u OLC.

Mogen OAIS je y OBOM TPEHYTKY CYBHIIIE
CIIOKEH ¥ HOB W MCTPaXMBAYM HUCY UMAalU MIPHUIIH-
Ke Ja OTKPH]jy HEeroBe HeIocTaTke. YWHU ce 1a 0Baj
Mozen obehaBa BHIIE OJ] CBUX OTBOPEHHX CHCTEMA,
alli HE MOTY a J]a He MHCJIMM Ha JjBa OrpaHHYeHa
Koja je uzHeo ['per Xanrep 2002. r. [7] y mornemy
Kopuirhewa cTaHgapaHuX (opmarta mojaraka, Kao
mro je ASCIL u y Be3u ca opmupameM cTpareruje
KOja ce OBe MOX€e IPUMEHUTH:

1) crarmapaam hopMaTH PETKO CaapKe HAJHOBH|E H
HajIIoXeJbHHje TOTPeOHE KapaKTepUCTHKE, U

2) xaja HeKW craHaapa Hahe cBoje MecTo, Beoma ce
TEMIKO MOXe W3MeHHTH. Takohe, ko he mpatuTu
ycaryiameHocT?

METANOJALIA

Kopumiheme mema meramonaTaka Kao cTpa-
TEervje 3alTHTe MPOUCTEKIIH Cy Ol MEHallepa 3aIlu-
CHUMa y apXWBCKHM HWHCTHUTYIHjama, KOju cy ce Oa-
BIJIM ayTCHTUYIHOIMNY 3amuca ¥ moTpedoM Ja eiek-
TPOHCKH 3amucu Oyny npuxBaheHH y cynoBe Kao
npaBau jgokasu [8]. Komun Jluna 1999. r. onmcyje
MeTaroaTke kKao "mojaTtke kKoju ymyhyjy Ha cBakm
JIWTUTATHU oO0jekar u 00e30ehyjy mnpuapyxkene
OIMCHE, CTPYKTypHE, aJAMUHHCTPaTHBHE, NPaBHO
yIpaBibauke u Apyre Bpcte nHpopMmaruja. OBU Me-
Tarofany he ce oxp:kaBaTH U OHU he MUTpHpATH U3
¢dopmara y GopMaT U cTaHAapia y craHmapi, Hesa-
BHCHO OJI OCHOBHOT 00jekTa Kojer ommcyjy". Tako
Ou momar MOTIM OWTH TpoHal)leHH W JaToTeke
PEKOHCTpYHCaHE OHJa KaJla HHUje BHUIIE IOCTYITHO
WM BHIIE HE MOCTOjU JOBOJHHO 3Hama 0 ocobama,
padyHapCKUM CHUCTeMHMa ¥ HH()OPMAIMOHUM
CTaHAapIuMa 10 KOjuMa Cy TH TMOJald KpeupaHu

[8].

Meranoany Cy MoKaszanu 1a Cy HICalTHO
pelieme 3a MpodaeM TyropovHe 3alliTHTE U TPUCTY-
na TOIITO He 3aBHCEe HU Of Koje crenuduyHe mar-
dhopme, codpTBEpa WM KOMPITHjATHIX CHCTeMa. Ap-
XHMBHCTH Cy Pa3BWJIM IIEME 3a YyBamhe 3armca Koje
00yxBarTajy MeTanojaTrke A0K Cy ce Ipyru (OKyCH-
panu Ha neduHHCAalky MeTarnojaTaka Koju tpeda na
ucnyHe crenuduune 3axtese [9]. MckycTBo je mo-
Kazajo Ja HM MWTpalMja HU eMyJjauuja, IBE Haj-
pacnpocTpameHrje KopuirheHe MeToAe IMTHTaHe
3aIITUTE, HE PEIIaBajy y MOTIIYHOCTH MPOOIeM IpH-
cTyna uHpopMaljama Koje Cy YCKIaJUIITeHE 300T

flexibility to be applicable to other types of data,
digital or not, thus is has already been used in a
wide variety of digital preservation initiatives
around the globe, such as the Cedars Project, the
NDLIB Project, and OLC.

The OAIS model is too new and complex at
this time and researchers have not had the
opportunity to ferret out its limitations. The OAIS
model seems to be the most promising of open
systems, however I can think of two limitations
noted by [7]Greg Hunter (2002) with regard to the
use of standard data formats, such as ASCII and
with policy formation that may apply here:

1) standard formats seldom contain the latest and
most desirable features desired, and

2) once a standard is in place, it may be very
difficult to change. Also, who will monitor
compliance?

METADATA

The use of metadata schemes as a pre-
servation strategy originated with record managers
in archival institutions, who were concerned with
the authenticity of records and the need for
electronic records to be accepted into the courts as
legal evidence [8]. Colin Lynch (1999) describes
metadata as “data that makes reference to each
digital object and provides associated descriptive,
structural, administrative, rights management and
other kinds of information. This metadata will also
be maintained and will be migrated from format to
format and standard to standard, independently of
the base object it describes.” Thus, data could be
retrieved and files reconstructed when enough
knowledge about the individuals, computer systems
and information standards under which it was
created is no longer accessible or no longer exists

[8].

Metadata has proven to be an ideal solution
to the problem of long-term preservation and access,
as it is independent of any specific platforms,
software, or proprietary systems. Archivists have
developed record keeping schemes involving
metadata while others have focused on defining
metadata to meet specific needs [9]. Experience has
shown that neither migration nor emulation, the two
most widely used methods of digital preservation,
completely resolve the problem of access to the
information that has been stored, thus the use of
metadata is gaining the attention of researchers in
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yera MpuMeHa METaroJlaTaka MPUBJIaYH MaXkby HC-
TpaxuBada y Toj obmactu [8, 4, 9]. Y oBoMm Tpe-
HYTKY HEMO3HATO je Kako he cTpydmalty 3a 3amTuTy
OWTH OTPaHUYCHH y CBOM KopuIIhewy memMa MeTa-
rmojaTaka ajad Heka OJ] MOryhux mozapydja MoOry
VKJbYYHTH CTBapame CTaHgapaa ¢ 003UpOM Ha TO
KakBH he MeTamomary 3amTuTe OUTH TMOTPEOHN W
mra he outu 3amTuheHo.

3AK/bYYAK

3amtira ¥ NpUCTYIl AUTUTATHUM HHpOpMa-
oUjamMa ONMWCAaHW Cy Kao JBa HajBeha m3a3zoBa 3a
oubnmmnoTeuke W wHpopMaImoHe npodecuje. MHOTH
ol Bogehux ucTpakuBaya y 0BOj 00J1aCTH HE CIIaXKy
ce ca TeXHHYKMM IPUCTYIIOM Y peLIaBamby, alH
MIOCTOjH CarJiaCHOCT J1a IIMJb 3aIUTUTE PAIH 3aIITHTE
HUje b, Beh je To mpe MoryhHOCT 11a ce ToKeJbHH
NPUCTYN 3amTuheHuM ToJanuMa y HEKOj Mepu
00e30enmn y OyayhHocTH. Y TOM HHJBY, TIOCTOjH
BEJIMKA Capajiba Y CBETY IUTHTAJIHE 3aIITHTE.

HcrpaxuBame Ha OBY TEMY JIOBEIO
Me je IO 3aKJbydkKa Ja 3alTHTa JOKyMEHTa W 3a-
MITUTa UHPOpMaIHja calpKaHuX y TOM AOKYMEHTY
jecy JBa pa3nMyMTa acleKkTa HCTOr Tpolbiiema.
Bepyjem na y oBOM TpeHYTKy IJlaBHA CHara pady-
Hapa jecTe y MPUCTYNy HHpOpManujaMa, a He y
BHUXOBOj 3aIUTHTH, IITO j€ Y OBOM TEKCTy U3 MHOTO
pasnora m3Hero. basze momaraka momymTajy Op3a n
JIaKa MpEeTpaXHBamba M je BPEAHOCT 3alITUTE Ma-
e BUIJbHMBA. AKO je 3alTUTa Wb, Taaa cy GoTto-
KOTTHj€ WM MUKPODUIM MOXKAA jeQTHHU]H.
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