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Casxkerax

Ornmcan je Ckpuntop, MporpaM 3a pairdiiabuBarme canpxkaja u pedepeHim U3 NepHonuuHuX nyGnukauuja, passujen 3a
norpebe onpxasama Gaze nonataka Couro®akra. C ocsonHueM Ha nomoline 6a3e (JMCTe ayTOPCKMX MMeHa, W31aBadua H CIL) H
JenHocTaBHe anroputMe 3a obpaldy CPICKOI Kao MPHPOIAHOT je3HKa, MPOTpaM ayTOMATCKH NPENO3Haje eNeMEeHTe M3 Campikaja
yacomnuca U pedepeHi YnaHaka (MMe ayTopa, HacnoB, W3BOp, KONAaUHMjy MTA.) W NOAEbYje MM CTaHapaHe nabese, YUMe ce
00e30elyje ayTomatcky Tpaucdep momataka y oarosapajyha nossa 6aze.

llopen ocHOBHOr Monyna 3a palUIAmUBARE, TPOTPaM CAAPXM NOTIOPOrpaMe 3a KOHBEP3HMjy KOIHMX pachopena,
NpETBapame BEMKUX CIOBA Y Mana y CKIIafy Ca TIPABONHCOM, NPOMEHY PE0ciea ayTOPCKOr MMEHa M IPE3NMEHa, IOTYHhaBakhe
Henocrajyhux uadopmaimja, kao 1 HHTEPaKTUBHY KOHTDPOIY M KOPEKLHjy PALIUIaReHOT MaTepHjaia.

CKpHIITOp Cajipu MPOrpaMm 3a MHCTANAUM]Y ¥ IeTalbaH cucTem nomoliu, Koji onepatopa ynyhyje y ynorpeGy nporpama
¥ ynosHaje ra ca 6ubnuorpadckum craHmapaEMa Koju ce xopucte npu uspamu Coumo®axra. Hanucan je y jesuky Visual Basic
for Application kao momatax nporpamy Microsoft Word.

Knyune peun: 6nbanorpadexe mudopmannje, pamaiamusame, 6udanorpadeke Gasze NOAaTaKa, UHTATHE
Hapopmanmuje, copreep

SKRIPTOR: BIBLIOGRAPHIC INFORMATION PARSING PROGRAM
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Abstract

Skriptor - a program developed for the use in maintaining SocioFact and designed for parsing journals' contents and
references is described. By making use of auxiliary databases (e.g. lists contammg authors and publishers' names) and simple
algorithms for processing Serbian as natural language, the program recogmzes the elements of the journals' contents and articles'
references (e.g. author name, book title, journal title, page numbers) and assigns a standardized label to each of those elements,
providing automatic transfer of information into the respective database field.

Apart from basic parsing module, the program provides subroutines for conversions of various character sets, word
(de)capltahzatlon according to orthographic rules, inversion of author's name and surname position, filling up the missing data, as
well as interactive control and correction of the parsed information.

Skriptor comes with an installation program and detailed help file which contains specific instructions for the operators
explaining ways to effectively use program itself, and defining bibliographic standards used in the process SocioFact maintenance.
Skriptor is written in Visual Basic for Applications as an Microsoft Word template.

Key words: bibliographic information, parsing, bibliographic databases, citation information, software

* Pan je uznoxen Ha CTPY4HOM CKyily I/Iqupomauuona mexHonozuja u Gubnuomexapcmeso, oapxanoM y okeupy Ceame ckynuiTuhe 3ajenmHuiie
6ubnuoreka ynuBep3nuTera y Cp6u}u 1. jyna 2001. ronnue na TexHomouiko-meTanypiakoM daxyarery y Beorpany.

13 WH®OTEKA, 3(2002)1-2, ctp. 13-21



1. Tajuh, T1. lunxa, B. Kocanosuh: Ckpurtop — nporpam 3a palrdiasueame Gubnuorpadexux undopmaunja

Uspama 6ubnuorpadekux 6asa nonaraka 3axresa ogropapajyhly npunpeMy Texcra 3a yHoc y 6a3y. Hajsaxuuja
onepanyja y MpoOLECy MpUNpeMe je pallunamiBame 6ubanorpackux jeMHULa y CKIafy ¢ HEKMM Ofl CTaHAapaa,
unMe ce obesbeljyje cMelTaj HCTOBPCHHX eneMeHaTa pediepeHL (MMe ayTopa, HacjIoB pajia, M3BOp, Konauuja, UTa.) y
saceBHa mojba Gase. Besuka BaKHOCT palllMiambHBara J0fa3d OTyAa WTo oHO oMoryhyje ehHKacHO KOpHroBame
rpemaka Hem3GEeKHUX y TIpoLecy yHOCa, Kao H HOpMHpame Oubnnorpadekux uHbopMauuja, HyKHO 360T BETHKOr
6poja cTaHIap/a Koju Ce paBHONpaBHO kopucte. Koprroame i HopMupame Gubnnorpadexux uHdopmanyja cMatpajy
CE HEOMXOAHHM YCIOBOM e(PUKaCHOI MPETPAKUBAKHA.

3axTeB 3a Ba/baHUM PalWIaFkUBAEM NOCTaBHO ce y uzpamu CounodakxTa - jyrociosencke Gubnuorpadceke
Gase 3a IpyLITBEHE Hayke, Y Hajolrrpujem moryhem o6iuky [7]. Coumo®axT je KOHUMNKPaH Kao uMTaTHa Gasa Koja
Tpeba ma mocmyxu BpeaHosaky Beher 6poja Hay4HuX cybjexaTa U reHepucatby 3HaTHO Beher 6poja HayKOMETPH]CKHX
ToKasaTe/ba HEro IITO je TO Cydaj y KIacHMuHMM OMTaTHUM GasaMa (T3B. uutatHuM uHaekcuma: SCI, SSCI u
A&HCI), no y3opy Ha Koje je M Hactao. LluTaTHM HHIEKCH y CBOM cajalllibeM OONHMKY IIpeaCcTaBsbajy KOMOHHOBaHe
fa3e mojaTaka LMTaTa ca ancrpakrtuma. [lopes ancrpakata U ApYrHX nojba Koja Cily)Ke NpeTpaxKuBaiby M TpacHpamy
NIPUMAPHMX M3BOpa (HIp. HACIOBM, aJipeca ayTopa WT/.) UMTATHH HHAEKCH CaJipKe CaMO HEKOJIHMKO MO0Jba, OJHOCHO
MOTIOJbA HAMEHEHHX €BATyaliMjH HAYYHHX CyDjekara, akie OHOM LITO NPeACTaBba MOCeOHOCT U MPEAHOCT LIMTATHUX
6aza. HapouuTo je Manu 6poj nosba HaMereH eBalyalliju HA OCHOBY LIMTHPAHOCTH (NPAKTMYHO JENHO, C TpH
NOTNo/ba). Palmunamuparse UMTATHHX HHpOpMAallHja Ha Tako Manu Gpoj eneMeHaTa He MpPEACTaB/ba HAPOUMUTO
CIIOXKEHY aKTHBHOCT.

V Couno®akTy ce pedepeHiie Aajy Y NyHOM o0IHKY, TaKO [a je HHXOBO palluNambHBake 3HATHO 3aXTEBHHJE.
V cBojoj mocnenmwoj, onnajH Bepauju (http://www.nbs.bg.ac.yw/sfakt.htm), Couro®akt moapxasa BpeAHOBaH:E
LIATHPAHOCTH M31aBaya (MPOGECHOHANIHUX M aKaJIeMCKMX W3/IaBauKuX OPraHu3aliyja), HayYHMX THMOBa/lpojeKara M
HayYHHX CKYFOBa, Ka0 M BPEIHOBAbe yPETHUUKOr JOMpHHOca fnojenuHana. Camo ce 3a KBAIWTET Hacouca reHepuiie
JleceTaK HE3aBHCHHMX I10KA3aTe/ba KOje LuTaTHe 0ase CTAHOApAHO He HyAe, a y HAayKOMETPHjCKO) JIMTEpaTypd ce
cMaTpajy BeoMa BpeaHuMa. Taksu Cy HIIp. je3UK LMTHPAHOT H3Jaka WM H3/aBauky obuk pedepeHue (MoHOrpaduja
— 3GOpHHK C HAYYHOr CKyNa — 4acomuc — 36upka pajosa). IIpomupene HameHe Gase uMaso je 3a mocneauiy GHTHO
nosehame 6poja Mosba Ha Koje ce palruiamyje cBaka pedepenua. Taj Opoj HMje cTanaapaaH jep 3aBHCH O BPCTe
LMTHPAHOT N3BOpa M Gpoja ayTopa UMTHPAHOr pajsa. Y MHOrMM ciydajesuMa 6poj (mot)noska usnock euie oz 10.

C nosehamem 6poja mMoba CMameHa je HHXOBAa AUCKpUMHHAGWmHOCT. Ha Taj HauMH pauriiamuBame je
HOCTAJIO BeoMa CJIO’KeHa CKYII onepalifja. 3a pasiiiuKy o/ KIaCHUHUX LIMTATHUX HHJEKCa [ je OHO [e0 mpoleca yHoca
M onepaTtopcka akTHBHOCT, y mpurpemu Coupo®dakra paurdnamnpame je 3acefHa aHaIWTHYKA IENTATHOCT BUCOKOT
TpodeCHOHANTHOF HHBOA, KOja 00jenubaBa eKclepTH3y Guborpadckor M HaydHOr (AMCUMMIMHAPHOT) Kapakrepa. C
nocTynHUM nosehameM 6poja yaconuca npencrasibenux y Connodaxty (10 6poja 58, konuko ux ce petepuiie noqes
on 2000. romuHe) paurdnamyUBame je mocTano "ycko rpio” y mpolecy onpiasama 6ase. Ynopeno ¢ nopactom baze
HapacTaja je ¥ norpeba 3a ayroMaTH3aLMjOM IPOLIECa PallsiiatbiBarba.

AYTOMATHU3AIINJA IPOLIECA PAHIIYIAIBUBAIbLA

V eIeKTPOHCKOM HAay4HOM M3[aBalliTBY y TOKY je MpOLEC MpeopHjeHTalikje NpousBohaya Ha MOHYHy
nuTaTHUX 6a3a y hopmu Koja omMoryhiyje BHXOBY eKCrioaTaliijy Ha NajbHHY 'y Beb okpyxemy, noHekan y BHIY T3B.
OTBOPEHMX apxuBa. [lapanenHo ce yMHOXaBajy HacTOjama Ja ce ayToMaTH3yje NpoLeC HHXOBe M3paje. JenaH on
TaKBMX TNOKymIaja je u Researchindex (panuje CiteSeer) NEC Research Institute-a - cuctem WnTepHer annukaumja 3a
ayTOMAaTCKO KpeHpame JUrHTaiHHX GHOIHOTeKa H ayTOHOMHUX LIMTAaTHUX MHAekca. Researchindex npHkynjba HayuHe
panose y Postskript, PDF u npyrum ¢opmaruma noctynsiuM Ha World Wide Web-y, pawunawyje ux, Hopmupa u
aYTOMATCKM TEHEpMINE jeNHOCTaBHE MOKa3aTe/be HAYYHOr YYMHKA TWNa LuTHpaHocTH [6]. Mana je 3a norpebe
Kpeupama TMOY3JaHOr MHJEKCa UWTHPAHOCTH Y CaMoOM CHCTEMY HMIUIEMEHTHPaHO HEKOJMKO TEXHHKa 32
W3jenHAuABAE PA3NMUMTHX (opMaTa MCTOr LyTaTa, monmasd ce on Tora na Researchindex kao ynasHe nogarke
Hajuemthe uma QopMaTHpaHe, KOPHrOBaHE NOKYMEHTE y KOjUMa Ce JIMTepaTypa HA4BONH y CKIally Ca HEKMM OX
MO3HATHX CTHJIOBA, OHOCHO cTanaapna. Ca Apyre CTpaHe, OBAE C€ HE MOMKE TOBOPHTH O palliwiatbUBamy y MpaBoM
cMHCITy Te peun Beh mpe O M3Bajarby peneBaHTHHX MHQopMmaimja (information extraction) momwro je Hajuemhe
JOBO/LHO W3IBOJMTH CaMO uMe ayTopa (OOMYHO NPBOMMEHOBAHOT), HACNOB, TOAMHy myGnnkoBama K Opojese
CTpaHMIIa UWTHPaHOT paja [9].
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HocnenHoct U yHHGOPMHOCT y (opMmaTHpakwy diaHaka W HaBoherwy JIMTepaType, O/IaKLIABa H3/1Bajare
peleBaHTHMX HH(pOPMALMja U3 eNEeKTPOHCKOT JOKYMEHTa M oMmoryhaBa pesaTMBHO jEHOCTABHO palldIarbUBatbe
pedepenu y cknay ca NPeno3HAT/LUBHMM, YHaNpea AeUHUCAHUM MOZIETHMa, ONHOCHO mpaBHauMa (Hrip: ATTA wiu
Batkysep cTuioBHMa UNMTHpawa). Tparawe 3a noaumMa koju GopMHpajy npenosHaT/buee WaGioHe u rIpolecupambe
THX MOJIaTaKa y CKJIaly ca yiyTcTBUMA Be3aHMM 3a onpehenu 1wabnoH, mosHaTto je kao template mining. OBa TexHMKa
eKCTpaKLMje HH(OpMaLHja NPOHAILIA je CBOjy NPUMEHY W y NapcHpaky, OHOCHO palluiamHBatby Gnénuorpadekux
uHdopmauuja [3]. Popmupase Takeux wabioHa (templates) nonpasymesa v yTephuBarbe onpeljeHuX, jeAHHCTBEHHX
UIEHTH(HKATOPa WIM T3B. TOKEHA KOjH C€ KACHMje KOPHCTE KAO0 CHHTAKCHYKM HHAMKATOPH PaslIHuMTHX AeNOBa
pedepenue, Hnp: "journal" 3a HazuB yaconmca, "eds." 3a 03HaKy ypeaHuka u 360pHUKa, "M ap." 3a Kpaj criMcka ayropa
uTA. [lopen oBUX MHAMKATOpA JJOrM4Ke CTPYKTYpPE JOKYMEHTA, Cyrepulie ce U notpeba 3a aHaIu30M CTPYKTYPE Be3aHe
3a pacnopen THITHYHHUX cerMeHara AokyMeHTa [1].

O6jenumeno kopuiherwe TokeHa, (opMmHpame MabaoHa W HpaBwia Be3aHMX 3a pejfocien Hapoljera
enemeHata pedepeHue, MACHTHYHKOBAHE YECTUX MHTEPIYHKLHMJCKMX 3HAKOBA M (JopMmaTa (POHTA M KOHCYNTOBAH-E
JIMCTa ayTOPCKUX MMEHA M Ha3WBa YacOIMCa, MOKA3aJI0 Ce 3a10BO/baBajyioM TEXHUKOM €KCTPaKUMje ¥ pall4iambuBarba
uuTaTtHHX MHbopmaumja [S]. Minak, oBako QopMupaHM Mozean mnpencTaBibajy Hajuemnhe HeAOBO/BHO GoraT cKyT
ofpazana. OHy He NOKPUBAjy y MOTIYHOCTH BETHKY Pa3HOIMKOCT y HaBohewy UUTaTHUX MH(popMaLmja. CBako Home
3HaYajHUje OACTyName y (GopMaTy LMTaTa, HIP. H30CTAaB/bAlbe UMEHA ayTopa, JOBOMM /O TOTA fa ce CBH HAPCIHH
eneMeHTH pedepenie morpeuiHo knacudukyjy (pawunasne). [ponec ayromatckor napcupama 61 ce cBaKako 3HaUajHO
OJIaKIIA0, aKo OM Ce ypenHHINTBA YaCONUCa H CaMH ayTOpH JOCIEAHUje PHAPKABAJIM 3aXTEBA BE3AHMX 3a MPABHIHO
HaBohewe uuTHpane suTepatype. C apyre cTpaHe, NOCTOje H MPEAIO3M A Ce NPUMPEMIbEHH 11a6I0HH 33 ayTOMATCKO
TeHepHCalbe JIHCTa peepeHiin yurHe jaBHO NOCTYITHWM WM Ja Ce MHTEerpully y 4ecTo KopuuiheHe nporpame 3a
obpaay Tekcta [3]. Tpenytho cy, mehyTnm, 3a oBe norpebe ayropuma JOCTYMHE caMO JAeMO WM MpoGHe Bep3Hje
KOMEpLIMjalHHX NporpaMa KakeH cy Ha npiMep ProCite, Bibliographix uau Citation.

Kopak name y ayromatwsaimju mpoueca napcupaia Oubnuorpadckix uHGOpMalMja, NPeICTaBbajy
MOKYLIaju J1a ce Kpeupajy amiukauuje koje he 6uTH criocobHe na ¢ OC/IOHLEM Ha MPoGaGUIMCTHYKE MOJIENe, KaKBH Cy
Hnp. MapkosJbeBn nanny, "yde" npaBuwia 1o KojuMa cy noxaum ypehenu [10]. [Ipasuna ce, 3aTuM, y BHAY HeKor
CopTBEPCKOr pellietba NpHMEHY]y Ha ENeKTPOHCKe NOKyMeHTe. [lporpam Hajnpe npenosHaje cTii HaBohera
JUTEpaType, a NoToM peepeHlie palwiamyje MPUMEHOM TNpaBHia BE3aHHWX 33 Taj CTWI, 4Yak M 6e3 kopuhema
peynrka wim Oa3a umeHa. Amukaudje ope BpcTe, MehyTHM, 3axTeBajy /Ja ce fpe caMor palluiakuBarma 00aBH
"yBexbaBame" Ha Beh pamunameHoM MaTepujaly CTPYKTypHpaHOM y ckiagy ca onpehedum cruniom [4]. Bpoj
rpelaka y pauriamMBamby 3Ha4ajHO ce nobehaBa YKOJNUKO ce y Marepujaiy jasibajy ayToOpcKa WMEHa, Ha3sUBH
4aconuca Ui TEPMHUHHU KOjH HUCY NOCTOjant y IPUMEPUMA Ha KOjUMa je 00aBJbEHO yBexOaBame, ONHOCHO yuere [9].

CKPUIITOP

Oxkpyxeme

Cxpunrop je mpojextoBaH kao mabaon (template) 3a Microsoft Word, onHocHO ckynm T3B. Makpoa Kkoju
CyKlieCMBHO u3BpinaBajy Behu 6poj onepauuja. HanmcaH je y nporpamckom jesuky Visual Basic for Applications.
IIporpam ce HakoH uHCTanauuje uHTerpuiie y Word 97/2000 u merose omnuuje nocrajy A0CTYNHE JEI0M MPEKO HOBOP
MEHHMja KOjU Ce MojaBbyje Ha MANETH MEHHja, a JENOM MO3WBAKEM NPUPYHHOT MEHK]a NMPUTHCKOM HA JECHH TacTep
muiua (Cnuxa 1). OBuM je ¢ jenHe ctpaHe oGe3beljeH HHTyuTHBaH HHTEpdE]C 32 Marbe HCKYCHE KOPHCHHKE, d C Apyre
MoryhHoCT a ce KopucTe cranaapaHe ¢yHkuuje nporpama Word 3a usmeHy, 6pHcame M KONHMpame JOKYMEHaTa U
HHXOBO CHMUMame y pasiiuuTUM (opMatiMa. CTBOPEHH Cy M VCJIOBH 3a e(pHMKACHM]y HHTErpaLMjy C OCTalum
nporpamuma nakera Microsoft Office, npBeHcTBeHO mporpamom Access, MOWITO C€ PEYHHUM H JIMCTE AYTOPCKUX
MMEHa, Ha3KBa YacoluCca, M3/1aBaya v rpasioBa KOjM ce KOHCYNTY]y Y TOKY pailiynamwuBama, Hanasze y mdb ¢opmary.
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Cauxa 1. OcnoBuu u npupy4Hu menn nporpama Cxpuntop

CrpykTtypa

OcHoBy nporpama CkpunTop HHMHE [Ba MOIy/Ja: MOAyJ 32 paliwiamuBambe CajapXkaja NEPUOANYHHX
nyOiuKalMja U MOAYJ 3a paliulamuBaibe peepeHld y OKBUpY CBakor wiaHka. HakoH pamrunamMBama, nogaiu ce
KOHTPOJIMIILY, KOPHIYjy, JONymaBajy v NMpunpeMajy 3a 4ysamwe y (opmaTy Koju omoryhapa ayTOMaTCKO CMELNTAHE
nojaraka y oaroeapajyhia nosba 6Gaze. OBa mnpunpema je onakiuiaHa BelHKMM OpojeM nomohHuX pyTHHa 3a: 1)
KOHBEP3Hjy Pa3IMUMTUX KOAHHX pacriopena yxbydyjyhu konsep3ujy hupunuie y naTHHily 1 06paTHo, y3 MoryhHocT
TpaHcuTEpaLMje pyckor aingabera, 2) NpeTBapame BEJIMKMX CI0BAa Y Maja y CKJIagy ca [paBOIMCOM, OAHOCHO Y3
KOHCY/ATOBare npaTehux peuduka, 3) 3aMeHy MecTa ayTOPCKOI MpE3MMEHa M HMMEHA, OIHOCHO HMHMUMjana paau
ceoljema cBake pedepeHLe Ha jerHCTBeH dopMmart 4) nonyHy HenocTajyhux nonartaka u pasujame ckpaheHHX uMeHa
yaconuca y NyH OG/JMK Ha OCHOBY JIMCTE, 5) MHTEPAKTHBHY KOHTPOJY pallluiiameHOr MaTepujana y ckuamy ca
3axTeBMMa M 6) ynopehuBarbe cBake pailluyiatbeHe pedepeHiUe ca HEHHM OPUrHHAIHWM O0JIMKOM paau epuKacHHjer
OTK/Ialbarha E€BEHTYAIHHUX rpeiiaka. CKpUNTOp CaapXkH AeTa/baH cucTeM nomohn y GopMH XHnepTekcTa, TauHuje
tunuudy Windows gatoteky nomolin Koja omoryhasa jeHOCTaBHO M €(PHMKACHO NpeTpakuBare YIYyTCTaBa y Kojuma
ce onepartepy Oonucyje HauuH Kopuihielba caMor nporpama, Hyae uHdopmaumje notpebHe 33 NPaBUIHO PauNalkUBatbe
4 npuilpeMy MaTepujana W onucyjy Oubamorpadcku crangapad xopuuihenun npu uspaan Coumo®dakra H
oubnuorpadcekux 6aza yonure.

PamuaamnaBame

Monyn 3a pamdnasHMBare cafpiaja KOPUCTH ce 3a (opMHpame T3B. "KOCTypa" - MOYETHE NaTOTeKE Koja
caap>ku OCHOBHM GuOGnHorpad)ckH ONmMC CBakor paja y OKBHpY jeaHor 6poja 4acomuca: MME ayTopa, HacjloB, HAa3uB
4acomuca, roaMHy nyOaukopama W Konauujy. IloTo KOpHCHHK yHece Ha3HB 4acomnuca, KOjaUHjy, FOAMHY
ny6aMKOBama, KA0 U HEKOIMKO OCHOBHHMX CMEPHULIA BE3aHWX 3a KapaKTepHCTHke QoHTa M cenapartope Kopuinhene
fipM pa3/iBajamby pas/IMUMTHX eneMeHarta caipxkaja (Cnuka 2), pyTHHe y OKBHpY OBOr MOAyJa, aHanusupajyhu
TIPBEHCTBEHO H3IJIEl, KAPaKTEPHCTHKE W paclopesl A€10Ba TEKCTa, a MO NoTpedu KOHCyaTyjyhu M JMcTy umeHa
ayTopa, CTPYKTYpMIly cajpxkaj mnepHoavuHe nyOnukauuje aonesbyjyhum cranjaapase nalene oarosapajyhinm
unadopmaunjama: AY - ayrop pasa, HA - nacnos pana uta. Opako OpMHpaH KOCTYp C€ HAaKOH Tora MoryHasa
npatehuM ancrpaktuma, aduiujaluHjaMa ayTopa U LMTATHUM MHGOpMaLMjaMa KOje Ce palluiamyjy Y OKBUpY Apyror
MoayJa.
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Cauxa 2. UnTepdejc MOayNa 32 palI4IamHBaLE CAAPKAja

Paurunamupame pedepeHun unanaka je Janeko clIOKeHHja M 3aXTeBHMja onepalyuja koja, na OU ce yclemHo
TPOTrpamMepeKy MMIIEMEHTHpaNa, noapasymesa kopuiiherse Beher 6poja kpuTepHjyma, cHcTemMa NpoLEHa W TIpaBHia
YHJUM Ce KYMYJaTHBHMM TNPMMEHHMBAEM JI0f1a3M JI0 KOHAYHE JIOTMYKE OMIYKE O CMellTamy HHdopMmaimje y
oarosapajyhy kateropujy, Tj. nome 6ase. ANropuTMH OBOr MOAyna ce Takohe OClamajy Ha pasiHuMTe
KapaKTepHCTHKE Ne0oBa TEKCTa (Kyp3uB, MOABYYEH, 3a1e0/baH), HHXOB TONOXKA] y OKBUPY peueHule/pedepeHne U
MOCTOjatbe TUMHYHUX 3HAKOBa MHTepmyHKuMje. OBO je, MeljyTuM, BeoMa peTko Moy3aaH H J0BOJBHO (rekcubunan
MeXaHH3aM HICHTH(UKOBabA Pa3/IMIMTHX enemeHaTa pedeperiie. CTora cy pa3BHjeHH JOJATHU aropMTMH 3a 00pamy
NPUPOJHOTr je3UKa uMju je 00aBe3aH KOpAaK y MpoLECy JOHOLIeHa OMTYKE KOHCY/ITOBame 6a3a ayTOPCKHX HMEHa,
Ha3MBa 4acollkca, W3JaBaya W rpaaoBa. MCTOBpEMEHO ce HCIMTYje MOCTOjarbe YECTHX CHMHTAKCHYKHX MOKa3aTesba W
3HaKoBa, Tj. naeHTH(HKaTopa onpelene Bpcte nHdopMalmja. Hexnt ox THX MHAMKaTopa WM TokeHa aaTu cy y Tabenu
1.

Tabena 1.Y9ecTn nnamkaTopu npucyrrocTn oapeliennx 6uGanorpapexkux undopmannja

BPCTA
NHP®POPMALIMJE

UHIUKATOP

YACOIINC, ANALES, AHAJIU, ARCHIVES, BULLETIN,
Ha3MB HacomHca IIACHHK, JOURNAL, QUARTLERLY, REVIEW, PEBHJA,
REVUE, ZEITCHRIFT, SERIES, BULL...

RED, EDITOR, EDS, ED, REDACTOR, REDS, EDITORS, HRSG,

HME YpE€AHHKa YP...

LHIEEHTAP 3A, PRESS, 3ABO/I, PUBLISHERS, CO, INC, LTD,
Ha3WB W3JaBayva VERLAG, ®AKVYJITET, YHUBEP3UTET, HHCTUTYT, CABES3,
WU3JATEJICTBO, HUIL...

BOJ1, BOJIYMEH, TOJIMHA, TOJI, BPOJ, bP, CTP, C, CC, P, PP,

Kkonauuja NUMBER, NR, NO, VOLUME, CTPAHA/E, CTPAHULIA/E...

3bOPHHK, 3bOPHHK PAJZIOBA, Y MOHOI'PA®UIN, V, IN, V

Hacs0B 360pHHKA KIU3U, OBJABJBEHO V, JIEO V...
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IlpBu kopak y paluunarwuBamy pedepeHLH MPeAcTaB/ba H3/iBajarbe YMPABO OHHX MM0JbA, OAHOCHO AEN0Ba
pedepenLie Koju uMajy PElaTMBHO CTaHAAPAM3OBAHY CTPYKTYPY., CTajlaH M MPENo3HAT/LUB MOJIOKA] Y TEKCTY HIlH
JjeAMHCTBEHE CUHTaKcHuKe uaeHTHudHKatope (invariants first). O6M4YHO ce MPBO NpoOHaia3u NOJATaK O FOAMHM W3 KOje
MOTHYE LIMTAT M TO Ka0 HU3 Ol YeTHpH uMdpe o kojux cy npee age 18, 19 wau 20 [2]. YobuuajeHo je na ce roauHa y
OKBHUDPY pedeperiie HABOAH WJTH HEMOCPEHO HAKOH HMEHA ayTopa MJIH HA CaMOM Kpajy pedepeHlie 1 Y 3aBUCHOCTH O/
TOTa, aJrOPHTaM ce rpaHa. YKOJHKO je FroJHHa HaBeleHa HAKOH UMEHa ayTopa, [peocTaje a ce YTBPAH capiKaj OHOr
aena pedepeHlie KOjU Clle/IM HAKOH TFOIMHE, KA0 M Ja ce, YKOJAMKO je€ HaBEeIEeHO BHIiE ayTopa, MOjefHHA4YHH ayTOpH
u31Boje y 3acebHa mnosba. Y APYroMm cilyuajy, Kaja je roqdHa HaBelleHa Ha Kpajy pedepeHiie, MOCTYMaK je HEITo
CAOXKEHUJH: W3ABaja(jy) ce ayTop(H), NPBEHCTBEHO Y3 KOHCYJITOBAbE JIMCTE ayTOPCKUX HMEHA U MPEe3HMEHa, a MOTOM
Ce paluy/labUBabe HACTaB/ba Kao y NPETXOQHOM CiIy4ajy. 300r BeiHKe pa3HOBPCHOCTH TEKCTYaJIHOT MaTepHjajia Koju
Jje noTpeGHO pauIwiaHUTH, Kao U 300r HeCTaHAApAHOCTH y HaBohewy pedepeHlld M HEPETKUX Ipeniaka y WraMnamy
WJIN ONTHYKOM fIPENO3HaBalby TEKCTa, MPAKTHYHO HA CBAKOM KOpaKy y MOCTYNKY palurdiamHBamka Moryha cy Beha wm
Mama OICTYyTama H YCI0KHbaBama fpoLeca JoHolewa oanyke. Beh y npBoM kopaky, kana ce u3 pedepeHie H3aBaja
nosbe I' (romuHa), MexaHu3aM OAJYYHBaKa CE YCIOXKIbABa ako je, Ha NpuMep, y pedepeHLH HaBENEHO BHLLE
Pa3IMUUTHX FOAMHA - HUCKK LM(apa o1 KOjHX Cy HeKe 3alpaBo €0 HAC/IOBa WIM YaK NpeAcTaBibajy OpojuaHy o3HaKy
CTpaHuile. '

TMocrynak paurwiamuBama pedepeHiy je y HajsehuM aeny ayToOMaTH30BaH M TO Y 3aBHCHOCTH Ol CTeleHa
caoboae Koju KopUcHUK JeduHuile npe nouerka napcupamwa. Llro je crenen cnoboxe Behn To he nporpam deinhe
caMocTaliHo, 6e3 KOHCy/Taldje ca KOPUCHHUKOM, JOHOCHTH OMJTyKe O TOME Yy~ KOje MMosbe ce cMellTa oarosapajyha
unbopmauuja. Ca apyre cTpaHe, y CHTyailljaMa KaJa je TEKCT HeypeaHo opmaThpaH, HETUITHYAH UIH CaApKH J0CTa
rpeiliaka, MOXe/bHO je MOCTaBHTH CTereH clo0oAe Ha HIKY BpPEAHOCT, yuMe hie ce KopucHUKY oMmoryhuTH na y3me
Buule yyemha y npouecy MHTEpaKTHBHOI MapcHpama, npuxeartajyhu wnu npeuHadyjyhu mnpemnore koje mporpam
cyrepuie. OBakaB HauMH paja je HEOmXoJaH M 30or mocrojama oapeljeHHMXx pytuHa y nporpamy CKpHITOp Koje
H3MElbY]Y, YIOTIYIbY]y WK OpHILILy Je/OBe TEKCTa H TaKO CTBapajy PH3HK Ja CE PeIeBAaHTHH MOJALM M3ry0e, a rpeiuke
KOje npou3Be/ie caM NporpaM NpHKpHjy.
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Cauxa 3. Moays KopexuHje B IonyHa - HHATePaKTHBHO KOHTPOJIHCAlbe NMPoLEca
pamwiakHBamba
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Pyrune, ommocho onumje xoje omoryhaBajy WHTepakTMBHO yuewhe KOpMCHMKA Mporpama y mNpoLECy
paimunamuBaiba rpynucane ¢y y moayn nassan "Kopexuwuje v ponyna" (Cawmka 3). Tloctoje Tpu ocHOBHa Tuna
KOpeKumja, oaHocHo noiyna. Kopuctuky je omoryheno na npuxesatu, "oBepu” nouerak oapeleHor nosa, a TUME #
rpaHuLe Je/la TeKCTa KOjH CaIpXH HeKy MHGOpMauMjy. Mpv ueMmy je JO3BOJLEHO 1a CE TMPOMEHH HE CaMO MECTO
npesioma pedepenue (moderak nosba), Beh u nasue (nabena) nosba. OBO je n0ceGHO KOPHCHO Kaja ApoOrpaM. Ha
MPUMEP, MOFPeLHO MPENno3Ha Ha3MB 300pHMKA KA0 Ha3uB yaconuca. HakoH omnyke KOpUCHMKA, palIulatbUBatbe ce
HacTaBJba y ckiady ca oM. Jlpyra Bpcta KopekiiMja THue ce Oprcama HEMOTPeOHHX AeNoBa TEKCTa, HApP. O3HakKa "y
300pHuKy:" unn "in:", 6pojesa ctpanuua koa MoHorpaduja ura. Tpehy rpyny unne Hanpennuju anroputumu nomohy
KOjHX ce MHpOpManmje aonymyjy uav yekiahyjy ca gopmaTtom aedHHHCAHHM Kao CTaHAApa y LUTHPaY U MOCeBHO
Kao CTaHAapA y Hopmupawy nogataka y 6asu Couvo®akr. Ope, Ha NpUMep, criafajy pyTHHE kojuma ce ckpahenu
Ha3WUBM yaconuca, kopuuhielemM TEXHWKa NapujanHor nopehema u u3pauynarama MellyCcoOHe yaa/beHOCTH HUCKM,
pasBujajy y nyHe, CTaHIapAHe Ha3HUBE.

Hopmupamwe

OcHosHe 3amepke koje ce ynyhyjy KI1acHUHMM UMTATHUM Ga3ama, OAHOCHO LIMTATHHM MHIEKCHMa THY Ce,
nopea O4uriIeiHe NPUCTPACHOCTH Y M30OpY 4aconKca, HeNOoNyCTHBO BeNMKOr Opoja Gpoja rpeinaka y yHocy. bpoj
rpetiaka je TOJMKH Jla 3Ha4ajHo yMaibyje eHKACHOCT MpeTpakHBaiba W AOBOAM V NUTaMe NPUKIALHOCT 0a3a 3a
BPENHOBAE YUMHKA pasiMYMTHX HayuHux cyOjekarta, koje je npakTHuHO Hemoryhe Ge3 oncexHor AOMyHCKOr
Kopurosawa nHpopmaimja (data cleaning) u/unM BHCOKMX JOMYHCKMX TPOLIKOBA 3a ynoTpeOy T3B. aHAJIMTHUKE
natoreke npoussohaua 6a3a, MHcTuTyTa 33 HayuHe undopmaimje uz Ouaanenduje.

Tom npobaemy npuctynuio ce y uspaau Couno®axra kao moryhoj 036uibHO] npenpenr 3a yBobherbe
Couro®akra y npakTuuHy ynorpedy. UMajyhu Ha ymy Hanase o aMcTpubyumju 6ubIHoMeTpHjcKHX foaaTaka w3 Hase,
HapOYMTO HUCKY YYECTANIOCT uMrara Hemanor Opoja jomahux ayropa, MHCTHTYLMjAa M 4acOMKCa, BEJIMKM YTHUA]
rpewaka y Hasohemwy pedepeHLr Ha LMTaTHE MoKa3aTesbe, kao 1 notpely na Couno®akT nocayKU BPEAHOBabY LITO
Behem Opojy nomahux HayuHux cyGjekara, 3aK/by4eHoO je Ja ce nofauu y 6a3u Mopajy KOPHroBaTH ¥ HOpMUpaTH. Y Te
cepxe pasBujen je noceban nporpam IIpoKoc kojum ce HCTOBpCHe, a pasiuuuto yoOiuueHe Gubamorpadceke
uH(popMaLiMje u3jenHayanajy (CBoAe), a rpemike Hacrane, 6uio v dasu yHoca y 6asy, Guilo y IPUNPEMH U LITAMNaby
OpMTHHANIHUX NOKYMEHTa - pedepucaHuX wiaHaka - KOPHTYjy M yKiawajy. TIpBM 11e0 npoueca KOPHIroBama W
HOpPMHpaiba, OHaj KOjH 3aXTeBa YBUJ Y OPHTHHAJIHE IOKYMETe, paLlMOHAHO je 00aBsbaTH Beh y a3y pauriamusama.

Kopurosare M NOYETHO NETMMHYHO HOpMHUpawe HHpopmaumja obasmba ce y CkpunropoBom KowrponHom
moay. IlosuBareM TOr TIOTIIPOTrpaMa, KOPHCHHK ce o0aBeliTaBa O eBEHTYAJHHM TUIIMYHUM rpelikamMa y
pamuiameHoM MatepHjany. ['pemike ce oaHoce Ha Hecnarawme (opMata TEKCTVAIHOr MaTepujaia ca HopMmama
kopuihennm npu uspaau 6aze Couuodakr, HAp. nocrojame noma Ll (vaconuc) u U (¥3masa4) y OKBUpy HCTe
pedepeHLie, AyNAMPAHOCT NOJba, H30CTaHaK oipeljeHNX 00aBe3HKX T0Jba, HEMOTIIYHO WM HejeqHaKo HaBohere HCTHX
ayTOpcKUX umena, uti. [lonauu kojuma je noaesbeHa norpenina jadena, MOry ce Jlakile YOUWTH NPUMEHOM TEXHHUKE
"BepTHKanHor nopehewa”. Ona ce 06e36ehyje Ha Taj HaUMH WTO ce UHMOPMALIMje UCTOr THMA (HNP. HA3KMBH YaCOMNHCA)
u3aBajajy y 3acebaH (MpHBpeMeHH) NOKYMEHT H abelleiHO copTHpajy v okBupy jeauHcTeeHe aucte (Ciuka 4). Y Toky
KOHTpOJIE KOPHCHHK ce, 3axBasbyjyhn o6Ge3beheHoj "mpoctopHoj" KOPECHOHIEHUHJH OCHOBHOI M MPHUBPEMEHOr
JNOKYMEHTA, MOXKE Y CBAKOM TPEHYTKY "BpaTHTH" Ha palliufiambeHy pedepeHLly, Kako OH yOUueHY IPEUIKY H OTKIIOHHO.

Esanyanuja

Ckpuntop ce HHTEH3MBHO KOPUCTH y onpkaBawy Oaze Couno®dakT, Tako ga ce mweropa epuKacHOCT
HEMNPECTaHO OUeHbYje, NojeMHaYHe PYTHHE BeOMa 4ecTO ycaBpiuaBajy, a 6a3e nonymwaajy. [ToBpemeHe cUcTeMaTCKe
npoBepe therobe ePUKACHOCTH MOKa3yjy Aa PEe3YJITATH Y BEMKO] MEPH 3aBHCE O/l Je3UYKE W LITAMIIAPCKE YPEIHOCTH,
Kao W BPCTE maTepujana Koju ce paiidnamyje. Y ciayuajy THNUYHMX, KOMIUIETHHX M BHCOKO CTPYKTYPMPaHHX
pedepeHLin, ONHOCHO pedepeHUHM Koje TIpunazajy HaydyHuM obnactuma nokpusenux CounodakToM, a HaBeleHe Cy Y
CKJIafly €a HEKMM O CTaHJapia y LMTUpaiby. VCTICWIHOCT paliwiambHBamba H3pakeHa NPONOPLHjOM TpPaBHIHHX
kareropusauvja npenasu 0,97. Taj yneo, MehyTum, 3HauajHo onana onaa Kaga Cy pedepeHUe HETHIHUHE,
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KapaKTepHCTHKe (DOHTA HEAOCAEAHO NPUMEHNBAHE, PACIOpe] eIEMeHaTa H3MEeH y OfHOCY Ha BefiHy cTaHiapia
WM Kajga cy 6ubnuorpadcku M3Bopu yrpaheHu y HanmomeHe (Omacke, KOMEHTape), WITO je 4ecto ciy4aj kaja ce
pedepeniie Aajy y T38. Gyc- WM eHI-HOTaMa, yMeCTo y 3ace0HOM 0f1e/bKy Ha kpajy Texcra. Ho, ¢ 063upom Ha To 1a je
CKpuIITOp ajiaTKa KOja Ceé KOPHUCTH y WHTEPAKTHBHOM PEXHMY pajaa W [a KOPHCHHKY-aHAJIMTH4apy Mpyxa BeoMa
KoM(OpHE yCIIOBE 32 NPOBEPY H MpenpaBKe ayTOMATCKH IeHEPHCAHUX Pellierba, TAUHOCT OUIYKa y pailijiaibuBamwy He
Mopa OMTH HajBXKHUjH KpUTEpHjyM IberoBe e(uxkacHocTH. Bap mojjefnako BakaH KpHTEPHjyM je ©Opauna
palluamkuBaka KOju aHANMTHYAp MOCTHXKE Y OJHOCY Ha paj Ha KiacuyaH HauuH ("meilke"), Kakas omoryhyjy
CaBpeMeHM MpOrpaMH 3a obpady TeKCTa CBOjUM CTAHIApAHWM pyTHHama. Y BesH C TuM, morpeba 3a HEKaKBOM
CHCTEMAaTCKOM eBaiyallMjoM HHje C€ HM YKa3uBajia, MOWTO je HeCyMmuBO Ja CKpHNTOp BHLIEKpaTHO yOp3aBa
NOCTYNAaK pairiiambuBama.
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Cauxa 4. Beprukanuo nopelemse y okpupy Konrposasor moaa

3AK/bYYAK

360r BETMKUX M TCIIKO MPEIBUAJLUBHX BapHjauHja y popMaTHMa HaBOhEmAa IMTEPAType, Ka0 ¥ aTHIHYHOCTH
3HauajHoOr Gpoja pedepeHLm, ayTOMATCKO palriiambuBane GnOaorpad ek nagopmaumja gomaher HOpeKkna YHHHIO
ce macjoM Koja He obehasa ycmemny peamusaumjy. MeDhyTuM, noxasano ce aa je uak u 6e3 MpUMEHE CIOKEHUX H
pecypcHMa 3aXTCBHHMX CTATHCTHYMX METOAA, jeAaH OrpaHiyucH, anu Gorat u (rekcuOWIaH CKyn MpaBuia MoryhHo
TPETBOPHTH V aILTHKALIM]Y Koja MPOLEC MapCHpama 3Ha4ajHo yOp3asa M 01aKInasa. TMpeaHOCT OBAaKBE alUTMKaLMjE HUJE
caMo y eKOHOMH4HOCTH, Beh K y Tome mTo 06e3behyje BHIM KBATMTCT y palTiIamHBany 3axBaspyjyhu TOME IITO
octBapyje oapehenu HuBO 'mpodecHonasHOCTH" (3Hama), KOHCYATYjyhH 3HATHO Behy KOJHUYMHY KODHCHHX
uH(OPMALHja OFf OHE KOJOM PACTIONAKe MPOCEHaH O0YUEHH aHATTHYAD.

Basma uctahu 1a je eduxacroct Cxpunropa "nomen-cneumpuasa”. Caxu noKyliaj BEroBe MPUMEHE M3BaH
HayaHux oOnactu mokpuseHux Coupo®akToM 3aXTeBa0 OH HE CAMO JOMYHY M KYPHPARE nomohuux Gasa, Beh u
npunarohasame aTropUTaMa CTAHZAPAMMA LHTHPAma KOJH C¢ BHINC KOPHCTE Y APYTHM HayqHHM JMCLMILIHHAMA. To
jeAHAKO BAXKH 33 APYT€ BUAOBE HETOBE CBEHTYATHE yroTpebe, Kakse ¢y GopMaTHpame peepenim y ToKy NPHIPeMe
3a mrramny (KEHra, YaCONMCHAX WIAHAKa, GuomHorpaduja i ¢11.) HiH PETPOCIIEKTHBHA KOHBEP3Hja
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