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B craree BBOOUTCA MOHATHE NOKYMEHTOB C HEIETKOH Bpe-
MEHHOU COCTABAIOIIEN B DJICKTPOHHEIX OUOIMOTEKAX XPAHEHU
nauubx (Data Warehouse Library — DWL). B npoTusononoxuocts
BPEMEHHBIM TOCIENOBATEILHOCTAM B XPAHWINIAX JAHHBLIX MOHSA-
THE HECTPYKTYPUPOBAHHOI'O COAEPKMMOrO BPEMEHHOU PA3MEPHO-
cTr B OMOIMOTEKAX XPAHEHWS TAHHBEIX JOBOJIBHO HEYeTKO. [lomee
TOr0, BpDEMEHHAsA KOMIOHEHTa B NOKYMEHTaX W JAHHBIX 3ABUCAT
OT HPOBOAMMOIO aHAIM3a (TO ecTh nporHosuposanust). Cregosa-
TEJBHO, KOHIENIUA COOTBETCTBYIOMNX JOKYMEHTOB C BPEMEHHOU
cocrapasomern B DWL MoxeT craTh pelaonen BO BCell KOHIEII-
UK IO IEePKAHUA 0a3 MAHHBIX C HECTPYKTYPUPOBAHHBEIM CONEP-
KAHUEM.

1. BBegenue

B mepBou wacTu HACTOSAIEN CTATBA MBI COOGMPAEMCA KPATKO IIPeJ-
CTAaBATH IMPOEKT aBTOMATUYICCKOI'O O6eCHe‘{eHI/IH KOPIIOPATUBHBIX 6&3
MAHHBIX, COAEPKAIIAX MAOKYMEHTHI, OTOOpaHHbIE W3 MONUCHLIX Beb-
MCTOYHUKOB. JTO BeAeT K CO3MAHUK OMOIMOTEKN, KOTOpPAs COAEPXKUT
HEeCTPYKTYPUPOBAHHYIO MH(POPMALIUIO B JOIOJHEHNE K CTPYKTYPUPOBAH-
HOMY cojiepxuMoMy 6a3 maHHBIX. /laree MbI KPATKO OMUIIEM CYIIECTBY-
folYe TEXHUKU 00pa0OTKYU TOKYMEHTOB BPEMEHHOU PA3MEPHOCTH [0 UX
Bruiodenus B DWL. B mociegsen “acTu cTaTbu MBI MPENCTABAM IIpe-
AMYIIECTBA NOKYMEHTOB BPEMEHHOW DPAa3MEPHOCTH, KOTOPHIE, KAK MBI
[I0JIAraeM, ABIAIOTCA PEMIAOIUMY B €€ OPraHU3aMNN TUIEPXPAHIIALLL
rHPOPMAUA [T OO0CHOBAHUA U NMPUHATHUA PEIICHUHN.
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2. IIn6amnorekm XpaHeHUA TAaHHBIX

DO IEPKKA, XPAHEHUS TaHHBIX C HECTPYKTYPUPOBAHHBIM COEPKU-
MBIM HE KOUM 00pPa3OM He COCTBIKOBBIBAJIACH C MAPATUTMOU XPAHEHUA,
[IOKa He MOSBUWIKCH [IEPBBIE CEPHE3HBIE MPEJIOKEHUA [T0 DTOMY BOIPOCY
(manp. [6, 8, 12]). Mbr Havanm uccregoBanus B drou obractu B 1997 ro-
oy. DaduHasg C 5TOr0 MOMEHTA, MBI Pa3BABAEM KOHIIEMIINIO 0T60Pa JOKY-
MEHTOB, COOPAHHBIX U3 IIPEIBAPUTENBHO OIPENENEHHBIX BeO-UCTOYHUKOB
B KOPIOPATHUBHBbIE XPAHUINIIA AAHHBIX. B IPOTHBOMOIOKHOCTL TPaAU-
OUOHHOM 3aJaxe 0TOO0pa, OTOOp MpOodWiIed B HAIIEM PENIeHUN IIPOU3-
BOAUTCA aBTOMATUICCKN Ha OCHOBAHMU COOCPXKUMOI'O XPAHUJINILA MdAH-
HBEIX. MBI moJaraeM, 9TO MONOJTHEHWE CTPYKTYPUPOBAHHOI'O COMEPKU-
MOI'0 HECTPYKTYPUDOBAHHBIMU NAHHBLIMU, BHIOMPAEMBIMU ABTOMATHYIE-
CKU U3 BHENIHWX UCTOYHUKOB, MOJOXUTETHLHO IOBIUAET HA PEIIeHU,
MpUHAMAaEMbIe KOMIAHWEH. XPAHWINIIE TAHHBIX, PACIIMPEHHOE TAKUM
00pa30M, MHOT 3, HA3BIBAIOT WH(MOPMAIMOHHBIM THIEPXPAHUIUIIEM (SU-
perstore). Boiciuui ypoBeHb mepapxuu MeTaaHHLIX B 00macTu OGusHeca
00b1vHO cocTomT w3 HAabOpa pasgeroB xpanwmiuiia. Mbr Gymxem paccma-
TPUBATH UX B KAYECTBE OOBEKTOB, HYXJAIOIUXCA BO BHEIIHEN WHOOP-
MAIMOHHOU TofAAepxKe. Mudopmanus, HeoOGX0AMMAasa A KaXK JOT0 KOH-
KPETHOI'O pa3iesa XpaHWINIIA, MOXeT OBITh YKa3aHa B mpoduie orbopa
nHPOPMAIUA, KOTOPHIA B AaJbHEUIIeM OyaeM HAa3BIBATH MPOQUIEM pas-
nena [3].

Dalie peleHre OCHOBAHO HA, MOHATHUU (DUILTPA [AJIA BRIOOPKU aCTO
3anpammsaeMor nadopmanuu [3], KOTOPHIN Ha OCHOBAHUK MH(DOPMALVH,
XPAHAMIEUCA CPEIU METAMAHHBIX KOMIIAHUU, CTPOUT OUOIMOTEKY MOIXO0-
OAIIX MOKYMEHTOB [Jid XPAHWIWINA AAaHHBIX. B TO BpemMsa Kak MOJb-
3oBaTeIM pPaboOTAIOT CO CTPYKTYPUPOBAHHBIM COAEPXKUMBIM XPAHUIUIIA
OAaHHBIX, cucTeMa 3anpammBaeT DWL u BribupaeT Te JOKYMEHTHI, KO-
TOPBIC OTHOCATCA K OAHHBIM XPDAaHWIXAIIA, IIPDOCMATPUBACMBIM B HACTO-
AMKAA MOMEHT. 3aTeM AOKYMEHTHI MPENOCTABIAIOTCA MOJb30BATEN0 B
(bopMe CTpAHUII, TOXOKUX HA PE3YJLTAT MOUCKA ¢ TOMOUILIO TIOUCKOBOU
cucTeMbl B mHTEpHET. MBI JOmyCcKaeM, 9TO XPAHWIAILIE AAHHBIX UMEET
opraumsanuio, cxoxyo ¢ Web [10].

OraraurensHON 4epTOU Hamero noaxona asaserca (1) mpemsapu-
TerpHAA GUALTpAIEA, (2) ABTOMATHIECKOE PA3IeJeHIe XPAHWINIIA TAH-
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HBIX Ha npodmin u (3) co3aHne HEM3MEeHIOErocsa Habopa JOKYMEHTOB,
oTo6pauubix u3 Web, mo mpoduiaM pasnenoB XpaHWIAIIA. DO IPeaBa-
PUTEIBHOU (PUIBTPALMEA MBI MOHUMAEM PYYHOU BBIOOP BHENIHUX WH-
(pOPMAIMOHHBIX MPOBANAEPOB, KOTOPEIE W OYAyT MOABEPTHYTHI (DUIb-
Tparuu. B 5TOM caydae aBTOMATUYECKUUA (PUILTD OTOMPAET MOKYMEH-
THI TOJBKO U3 IIPOBEPEHHBIX NCTOTHUKOB, HQa KOTOPBIC KOMITQHUS PEIOINIA
MOANMUCATHLCA. DOAMMCKA OUeHb BAXKHA JUIA BCETrO mporecca orbopa. Ko-
rIa OPraHU3alUsA MOAMUCHIBACTCA HA ONPENETeHHBIN UCTOYHUK WHMOP-
MaIuy, OH 3apaHee JOMXKEH ObITh MPOBEPEHHBIM B IEPBYI0 Ovepenb Ha
COOTBETCTBUE HYXIaM KOMIIAHUU U HAJAEKHOCTH. JPEAIOJATACTCA, ITO
npoduib pasjiena 0OTpaXxaeT NOTPeOHOCTH B MHPOPMAIUHU A TAHHOTO
KOHKDPETHOT'O Pa3[eaa, IOSTOMY OH HE3HAMUTENBHO MEHAETCA CO BpeMe-
HEM. YCIOXHEHHBIE MEXQHU3MbI CO3MAHUA ¥ MOJEPHU3AUUYU TPOPUICH
Pa3IeloB XPAHWININA ABIAOTCA [NIABHOM TEMOU APYTOX MPOrPaMMBL MC-
CIeIOBAHUU. DoJee MOAPOOHYI0 MHMOPMALMIO [0 AAHHOU TeMe MOXHO
HauTH B [2, 3].

JomxubeiM obpasom oprammsoBanHags DWL 6ynzer comepxars mo-
KYMEHTHI, OTOOpaHHBIE IO OPOMUIAM pPa3qelOB U3 HAMTEKHBIX Beb-
NCTOYHUKOB. BTI/I AOKYMECHTBI 6yrqu OIIMCaHBbI IIDWU IIOMOIIX METAWH-
(opmaruu, xpauamenca B 6a3e naHubx yupasienus DWL, moxoxen Ha
rHGOPMAIUIO, XPAHAILYIOCA B MeTalaHHbIX KoMnauuu. CiaenqoBaTeasHO,
pokyMeHTHI B DWL 6yayT rOoTOBBI K IPOCMOTDPY {epe3 CTPYKTYPUPO-
BAHHOE COJEPKUMOE XPAHUIAIIA TAHHBIX.

3. Web-10KyMeHTBI C BDEMEHHOU COCTABJIAIO-
meun

B sTont craThe MBI COGHPAEMCA YAECIATH MOJKHOE BHUMAHUE ACIIEK-
Ty DWL 10KyMeHTOB ¢ BpEMEHHOU COCTABJIAIOIEN. B cooTBeTCTBUM C
MapajgurMON XPAHEHUS NAHHBIX BCE DIEMEHTHI XPAHWIAIIA TOJXKHBI CO-
OTBETCTBOBATEH ONpPEAENCHHOMY MOMeHTy Bpemenu [9, 11]. Dockoabky
HECTPYKTYPUPOBAHHOE COAEPKUMOE AOKYMEHTOB OBIBAET HEYETKUM U
OBYCMBICIEHHBIM, UX YIOPAZOUYMBAHUE IO BPEMEHU OBIBAET HEBO3MOX-
HBIM. Dambonee yno6HO moab3oBaTbca DWL, mpemcTaBieHHON B BHUE
MHOXECTBa OOKYMEHTOB, COOTHOCUMBIX C OHAHHBIMUW, IIDOCMATPUBACMBI-
MU B HACTOAIIAY MOMEHT (HAIIDUMED, FOAOBBIM OTYETOM WM AUATDAM-
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MOM), DA 5TOM HET HeOGXOAUMOCTH BPYUHYIO (hOPMHUDPOBATH COOTBET-
CTBYIOIIUE 3AIPOCHL. DO/ AEPXKAHAE BPEMEHHOIO COOTBETCTBUA MEXIY
JOKYMEHTAMHU U JAHHBIMU MOXET CTATh PEUIAIONINM A UX AAJIbHENIIe-
10 3(pPEeKTUBHOTO UCIOIb30BAHUA.

Jepe TeM, KaK KaX bl KOHKPETHBIN HOKyMEHT OyJeT BKIIOYEH B
DWL, ou goaxeH ObITH ONUCAH IPU MOMOIIM METAWMHMOPMALUHA. IJTa,
MeTanH(OPMAIAA MO3BOIAET UCIOIb30BAThH JAHHBIN JOKYMEHT, ACCOIIN-
UPYA €ro CO CTPYKTYPUPOBAHHBIM COAEPKUMBIM XPAHWININA. B HACTO-
Aliee BpeMs CEMAaHTHUKA OTOMPAEMBIX MOKYMEHTOB BHIABIAETCA C IIOMO-
IO CYIIECTBYOIUX TEXHUK UHAEKcALuu [, 7], IPU DTOM HU3BICTICHUE
MeTanH(POPMAIIMA O BPEMEHHOU COCTABIAIOIIEN KPAWHE 3aTPY/THEHO.

DoJjiee TOro, OIfeHKa cooTBeTcTBUsA o Bpemenu DWL-nokymenTa co-
JEPKUMOMY XPAHWIUIIA, TPOCMATPUBAEMOMY B TEKYIUA MOMEHT, 3a-
BUCHT OT HACYIIHBIX IEJed. DAMpPUMEp, TOKYMEHTHI, OMUACHIBAoIIMe Oy-
aymee (CO CChUIKOU Ha HAOOD JAHHBIX, AHAIU3UPYEMBIX B HACTOMIIMN
MOMEHT), MOT'YyT OBITH MOJE3HBI B 3ajade IMPOrHO3UPOBaHUA. B 3amade
aHAIN33a MANEHUsA YPOBHA MPOLAX, HANPOTHUB, BPEMEHHYIO COCTABIAIO-
HIy10, ONPEAENEHHYIO B 3a0pOcax, HeOOXOAMMO OTOABUHYTH Ha3az (CM.
puc. 1).

— —

MoamHoecTBO DWL-A0KYMEHTOB, OTHOCALLIMXCA K
aHanM3MpyeMbIM PErMoHam i rpynnam KIMeHToB
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Juc. 1. Bpemennon acmekt DWL-10okymenToB
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3.1. IleyeTkasa BpeMeHHasA COCTABJAIOIIAA

OO6BIMHO yHOpALOYMBAHWE IO BPEMEHN TPAH3AKIMOHHBIX TAHHBIX
He COCTaBIAET GOJMBIIOrO TPYJa U MPOM3BOAUTCI BO BpEMA MPOIECCa
«ouncTkwy naHHBIX [4]. B cymmuocTn, gaxe npocremmun GpaxT B TPaH-
3aKIMOHHBIX CHCTEMAX IeTKO ONUCHIBACTCA BPEMEHHBIMY I€PEMEHHBIMY,
B TO BPEMA KaK COJEPKAHME NOKYMEHTa (II0 OTHOMIEHWIO K MOMEHTY €ro
CO3JJAHWS) MOXET:

® OTHOCHUTBHCA K CATyalluu B HACTOAIIEM, HAIIPUMeED, TeKylIne KypPChl
BAJIOT WM PBIHOYHBIC TOKA3ATECIH,

® OTHOCUTHCA K CAUTYaIld¥ B IIPOLLIOM, HaIpUMep, IPOIEeHT UHDII-
MY 33 TPOIIEIIANA TEPUO]] U KOMMEHTAPUH,

® OTHOCUTBHCA K CUTyAllMd B Oy yIIeM, HAIIPUMED, IPOrHO3UPOBAHME
[IPOLEHTHOU CTABKU,

e ObITh KOMOMHAIIMEN BBIMIENEPEYUCIEHHOTO.

D0 YKa3aHHBIM NPUYMHAM TOYHOE YIOPAJOYMBAHUE II0 BPEMEHU
BHEIIHNX AOKYMEHTOB B IPUHINIIE HEBLIMOAHWMO. V BCe Xe, Ha HAII
B3IV 0, MOXHO YKa3aTh IPDOMEXYTOK BPDEMCHU, KOTOprEI IIOKPBIBACTCA
COMEPKAHUEM KAXKIOI0 KOHKPETHOro nokymenTa. CrenoBaTeinbHO, Bpe-
MEHHYIO KOMIIOHEHTY NOKyMeHTOB, cobpanabix B DWL, MoxHO onmcaTts
HEYETKAM JIUCIOM. TaKoe yKasaHuwe HeYeTKOr'O JYUCHIa, [ KaXI0TO I0-
xymenTa B DWL xopeHHBIM 06pa3oM M3MEHUT MOAXOA K UCIOJb30BAHIIO
WHGOPMAMOHHBIX T'ANIEPXPAHUIIAII,

OPOMEXYTOK BPEMEHM, KOTOPBHIN MOKPBIBAETCA MAOKYMEHTOM, OTO-
OpaHHBIM 13 HEKOTOPOT'O Be6-UCTOIHUKA, MOXKET OBITH 3aKOJUPOBAH He-
9eTKUM 9ucaoM tot1, rge [to;t1] 0603HAYAET OTPE30K BPEMEHHOU OcH,
K KOTOPOMY OTHOCHUTCS COJepXKaHWe MAaHHOTO NOKYMEHTa C HambOJIb-
ey BepoATHOCTHIO (7). B gaHHOM ciiydae yqo6HO UCIOIB30BATH MHOTO-
YIrOabHOE HEIECTKOEC TUCJIO (C MHOI'OyT'OJIBHBIM IIIa.6JIOHOM IIPpUHA IICKHO-
CTH), KAK 9TO [MOKA3aHO HA PHUC. 2.

Nudopmanuio, HeOOXOAUMYIO ISl YIOPAJOIUBAHUAS 110 BPEMEHU He-
KOTOPOT'0 JOKYMEHTA MOXHO XPAHUTH JU00 B METa-CEKINHN 3TOr0 MOKY-
MeHTa, 1160 B 6a3e naHHbIX yupasaeHus DWL. DycTh HOBBIN JOKYyMeEHT,
nonydeHHbid B okTa6pe 2000 r., cogepXuT aHAIN3 YPOBHA WHMIIALUYA 33,
IpenpIAyIme 3 MeCAIa ¥ MPOTrHO3 Ha caeqyoiue 18a Mecamna. Ouucanue
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BEPOATHOCTb (TT)

BPEMA B AHAX

10002 BHOM 0F
10002 BAGEDO | b o o mmm e

40002 BAGHINO 1E | o o e e e o e e e e
1000z bdesHs |

duc. 2. Jdeverkoe ynopagouuBauue mo spemenu DWL-nokymenTa

YIOPAZOIMBAHAA, COOTBETCTBYIOMIEE PHUC. 2, MOXET OBITH IIPEACTABICHO
B (IeAyoomen popme:

<META NAME="time dimension” CONTENT="30Jun2000 10ct2000
310c¢t2000 1Jan2000” >,

9T0 0603HAYAET, 9TO JOKYMEHT BEPOATHEE BCErO OTHOCUTCA K OKTAOPIO
2000 r.

Komnedno, Bce cocTaBisgomme B XPAHWINIIE [AHHBIX AUCKPETHHI, HO
KOJUPOBAHNE HEYETKHX IMCEN BBHIIYKJIBIMA MHOTOYTOJbBHUKAME IO3BO-
JdgeT JEerkKo OcyIHeCTBJIﬂTI) CPpaBHEHUA U WHTEPIIOJAOUIO, 1, KPOME TOro,
TAKOU HOAXOJ ABIACTCA Oojee TmOKHM, IeM (PUKCHPOBAHHOE yIOPALO-

quBaHMe. K mpumepy, BEpOATHOCTH T3] pmoxs 2000 & T30 Hoa6ps 2000
BBIMIEYKA3AHHOT'O NOKYMEHTA MOXHO NPUOIU3UTE CAEAYIOMAM 00pa3om:

731 mioan 2000 = 0,67

T30 moa6pa 2000 = U592

[laxe MaJbie 3HATEHUA BEPOATHOCTH YKA3BIBAIOT, UTO JAHHBIN JOKY-
MEHT CBS3aH C ONpefeIeHHBIM BPEMEHHBIM HHTEPBAJIOM. DTO 3aMedaHue
MOXET OKa3aTbCsA MOJE3HBIM IS MMOJb30BATEIEH, IPOBOLAIIAX TOAPOO-
HBIU AHAJIN3.

OmHUM M3 OCHOBHBIX [ONYIIEHUU HAIIETO PELIeHUs ABAACTCA MPEJ-
MOJOXKEHNE O TOM, ITO KAaXIBIM AOKYyMeHT, BKIodeHHbn B DWL, moa-
XKeH ObITh HaAmexamuM o6pa3oM yHOpSAJOUeH IO BPEMEHU. DTO MOIy-
LeHUE BHITEKAET W3 OCHOBHOY IAPANUIMbl XpaHeHUs naHHbIX (9, 11] n
CyUIeCTBEHHBIM 00pa30M BAWAET HA MPOIecCc 0THOpa MOKYMEHTOB. JPHU
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9TOM JOKYMEHTHI, CIMTAIOMNECS MOAXOIANIMYI B TEePMUHAX IPOQUII
pa3gena, 6ynyT oTOpDOIIEHBI, €CAW OHU HE MOT'yT OBITH COOTBETCTBYIO-
M 06pa3oM yIOPAJOYEHHI.

Bribop cooTBeTCTBYyIOLIETO MHTEpBAIA [iasa ynopagouusarus DWL-
JOKYMEHTOB OIIPEJENsACT OLCHKY TOr'0, HACKOJBKO OHM IIOAXOAAT CTPYK-
TYPUPOBAHHOMY COAEPKUMOMY XPAHWININY JAHHBIX. JOCKOIBKY OIMUCA-
HUE C IIOMOIIBI0 HEYETKUX UHUCea MOXeT ObITH JErKO PACHIpEHO Ha 60-
Jee KPYIHbIE MHTEPBAJIBI, Mbl MOXEM [AaTh KaXAOMY JOKYMEHTY MaK-
CUMAJBHO TOYHOE U3 BO3MOXKHBIX ONMUCAHUNA BPEMEHHOU COCTABIIOIIEN.
3OJIO)KI/IM, 9TO OE€Hb — IMOAXOOAIlasd BPEMEHHA €AVMHUIA OJIA OIINCAHUA
JOKYMEHTOB, 0TOOpPaHHBIX U3 Web-UCTOYHUKOB. D PAKTUIECKHU HE CYIIe-
CTBYeT JOKYMEHTOB, CONEPXKAHNE KOTOPHIX 3HAMATENLHO MEHAECTCA B Te-
qeHue 24 9aCOB C TOYKM 3PEHUSA MPUHATUA PEIIeHus.

YT0o6BI COOTBETCTBYIOIUM 00pPa30M IPOWHIEKCUPOBATH HEUETKUE
BPEMEHHBIC MHTEPBAJBI, MOXHO BOCIIOJIbB30BATHCSI OAHOI)JI n3 METOOUK,
OIINCAHHBIX HUXKE.

3.2. MeTroagukmu ynopAgO4YMBAHUA JOKYMEHTOB IIO Bpe-
MEHH

Y0661 0603HAYUTD HEIETKUU TPOMEKYTOK BPEMEHU, TIOKPHIBAEMBIT
cofepX)aHWeM MOKYMeHTAa, HeOOXOAWMO HKCIOIB30BATH HECKOILKO pa3-
JUYHBIX MOAX0A0B. [l pemeHus >TOU CJAOKHOU 330491 OKA3BIBAIOTCS
TIOIE3HBIMY TEXHUKY WH(POPMAIMOHHOT'O IOUCKA, AHAIN3A UCTOTHUKA 0-
KYMEHTA, aHAIN3a CTPYKTYPH JOKYMEHTA W WHIEKCAINYU €r0 CONepPXKa-
Husg. De00X0uMO BBECTU HEKOTOPHIE MPABMWIA, IS YIOPAIOIUBAHUA 110
BpPEMEHN.

CaMBIM TPOCTHIM CIIOCOOOM [ OIPE/IEJEHUs BDEMEHHOTI'O HHTEPBA-
aa mas DWL-nokyMeHTa ABIACTCA CICAYIOMMNA: IPOCMOTPETh €ro CO-
IepXaHWe W OTMETUTh MOMEHT BPEMEHM, B KOTOPHIA OH IOABJIAETCI
BO BHEIIHEM WUCTOYHUKE. DEKOTOPasd MAOMOJHUTEIbHAA WHMOpManusa 06
HCTOYHUKE ToXe Oymer meobxoauma. K mpummepy, ecam mpoBamjiep Iy-
OauKyeT OOGHOBJIEHHBIE MPOTHO3BI HA 14 AHEW MO OJHOMY W TOMY XK€
URL-agpecy, oOHOBIeHHBIE JOKYMEHTHI, U3BIEKAEMbIE €XKEeTHEBHO MOX-
HO ONMCATH HEUYOTKUAM TUCIOM, ONPEIEIIeMBIM CICAYIOMENn (POPMYJIOn:
(do — 1,dy,do + 13,dy + 14), rae dy o603HAIAET NEHB, KOTAA NOKYMEHT
OBLT OMyOIMKOBAH ¥ W3BJETEH MOMCKOBOU CUCTEMOU. SHAYUTEIHHBIM MU-
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HYCOM DTOr0 METO[a fABIAETCA TO, 9TO €r0 MOXHO IPUMEHATH TOIBKO
K 9acTO OOHOBJISAEMBIM UCTOYHUKAM, TAKAM, KAK IPOTHO3BI IOTObI WIX
Ou3HEC HOBOCTH.

Yca0XHEHHBIE METO/bl YIOPAMAOYUBAHUA IO BPEMEHU OCHOBAHBI HA
TOAPOOHOM AHAJIM3E CONEPKAHUA AOKYMEHTA. DEKOTOPbIE TEXHUKU, Ta-
Kue Kak uspiedenue nadopmanuu (information extracting — IE) mosso-
JAIOT CTPYKTYPUPOBATH TEKCTOBBIE NOKYMEHTHI. B IIPOTUBOIIOJOXHOCTDH
MHACKCUPDOBAHWIO TEXHUKA U3BJACICHUA I/IHCI)OpMa.HI/II/I IIO3BOJIAECT IIPDOAHA-
JU3UPOBATH MHQPOPMAIUI, KOTOPYIO HAMO BBIAEAUTH, IO KOHTEKCTY U
NPEACTABUTH €€ B CTPYKTYPUPOBAHHOU POpME B Brje TAOIUI. ITO 3HA-
quT, 4TO cpeacTBa IE cMoryT BHIABUTH HE TOJNHKO TOYHBIE CCHLIKU HA,
Bpemd, Takue Kak «15 okTabpa 2000», HO u HETOYHBIE, TaKue KAK, «Me-
CAIEM paHeey. JoJee TOrO, DTA METOAWKA MO3BOIIET OTOPOCATH Bpe-
MEHHBIE COOTBETCTBUA, KOTOPBIE HE MOBIUAIT HA YIOPAAOIUBAHUE [O-
KYMEHTA, HAIIpUMED, TaKue KaK «CaMoe 3HAYUTeJbHOe IaneHue nes ¢ 19
Bekay. Texuuka msBneuenus uuadopmanunu (IE) ocmoBana Ha cpemcrBax
obpaborku moarekcra (shallow text processing). OTm mMexaHU3MBI Ha-
MHOI'0 CJIOXHEE MEXAHU3MOB OOBIYHOU WHIEKCAIUKA TEKCTOB. XOPOIIIM
MPAMEPOM TOMY MOXET MOCIYXKUThH CUCTEMA, Pa3paboTaHHAS DeUMaHOM
[13]. MBI nonaraem, 4To u3BiedeHre nHGOPMALAY O BDEMEHU U3 COAEP-
KUMOTO KaXAOrO MOKYMEHTA OOJer<uT YNOPAAOIUBAHUE IO BpEMEHU
DWL- toxkymeHTOB.

Koneuno, mpumMeHneHre >TuX METOAUK HE HPUBENET K YIOPSIJOINBA-
HUIO JOKYMEHTOB IO BPEMEHU, CDABHUMOMY C IPOJAEIAHHBIM BPYUIHYIO.
U, Tem HEe MeHee, HpUAETCA LOBOILCTBOBATHCA CYIIECTBYIOIIAMU CIIO-
cobaMu [0 TexX mOp, moka He OymyT pa3paboTaHBI Horee COBEpPIIEHHBIE
METOObI aHAJIU3a TEKCTOB, 1 HE TOJNBKO CTATUCTUICCKUEC. I/IHaqe HU On-
Ha KOMIIAHUS WIN OPTaHU3aud He cCMOxXeT 06paboTaTh BPYIHYIO CTOIb
60JbIITe IOTOKKA HECTPYKTYPUPOBAHHON MH(POPMAIIAH.

4. TlpemmyiecTBa AJA MMOJL30BaTeEICH

4.1. [JomnosHeHNE K CTPYKTYPHUPOBAHHBIM NOKYyMEHTAM

JdedeTkoe ynopsgounBanue 1no Bpemenu DWL-gokymenTos mpemy-
CMATPHUBAET AOMOJHUTEIHHBIE BO3MOXHOCTU COPTHUPOBKHU JAOKYMEHTOB,
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CEMAHTHUYIECKU CBA3AHHBIX CO CTPYKTYPUPOBAHHBIM COAEPXKUMBIM, IPO-
CMATPUBAEMBIM B TEKYIIUN MOMEHT (TEKYIMM COCTOAHUEM XPAHIMIIA).
ITOT KPUTEPUUA MOXKET OBITH YACTUIHO UCIOIB30BAH s OOJBIINX Ha-
60poB HOKyMeHTOB. Bo BpeMs TOro, Kax mpOBOAATCA AHAJIU3 IO MHOTUM
Pa3MEpPHOCTSM, IMOJIB30BATEII0 [OMKHO OBITH HOCTYIHO HEKOTOPOE MO/~
MuOXecTBO DWL. Kax e nokymenT OygeT cauTaThCs COOTBETCTBYIO-
IIUM CTPYKTYPUPOBAHHOMY COAEPKUMOMY XPAHWIUIIA, €CIAA OH IIOIXO0-
[T II0 CMBICIY (CEMAHTHKE) M MO IPOMEXYTKY BPEMEHMU, OIIMCBIBAEMOMY
JAHHBIMU.

Bribop mHagmexammx MOKyMEHTOB IO KOODAWHATHBIM OCAM, TAKAM
KaK «KJIAEHTY, (DETUOH» WK «IPOAYKT» TPOU3BECTH JOBOJILHO MPOCTO 10
TeX MOP, MOKA, COOTBETCTBHUE 110 BPEMEHU 3aBUCUT OT IEJEH ITPOBO IUMOTO
aHAIM3a. JTa CUTYAlUsA IPOWLIIOCTPUPOBAHA HA PUC. 3.

NOAMHOXeCTBO

noAxoAALmx
AOKyMeHTOB

Ye N

# NPeAoNpeieNeHHbI 3arpoc ‘

[_cosina |

JlokymeHT
13 XpaHWUiuLLa

AaHHbIX DwL

Juc. 3. ucnoaszoBanue DWL

C DWL MOXHO MPOBOAUTE TAKWE XKe ONEePALUU, 9TO U ¢ OOBITHBIM
HAGOPOM MOKYMEHTOB WU TOUCKOBOU CUCTEMOU, — GOPMUPOBATD 3AIIPO-
ChbI, pa36UBATh HA KATETOPUU WIU KIACTEPHL. JOITOMY BMECTO UCIIOJIb-
30BAHUA MPENOIPEICJEHHBIX 3AMPOCOB, ONBITHBIE TMOIb30BATEAN MOI'YT
TaKXe 3aIpAlMBATL HYXKHYIO B JAHHBIM MOMEHT CHENU(pUICCKYIO UH-
dbopmanuio.

Bpemvennas KOMIOHEHTa OJWHAKOBA [JIA BCEX CYIIECTBYIOMIAX MO/e-
Jed XpaHwmiy TaHHBIX. OHA ABIACTCA YACTHIO MAPATUTMBI XPAHEHUI
mauabix. CregoBaTenbHO, NaJbHEUIINe UCCAEJOBAHUA B 3TOU 0OIacTH
OTIPABJAHEL.
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4.2. IlpeumyniecTBa HEYETKOr'O YHNOPAAOYMBAHUA IIO
Bpemenu B DWL

OcuoBHas measb co3ganua DWL — npenocTaBiaTh MOJIb30BATENIO IO/~
XOMSIINE JOKYMEHTHI B IPOLECCE TOT'0, KAK OH IIPOCMATPUABAET CTPYKTY-
PUPOBAHHOE COIEPXKUMOE XPAHWININIA JaHHBIX. K mpuMmepy, eciu noib3o-
BaTENb MPOJUCTHIBAET IOLOBOU OTYET, eMy OyAeT MPEJIOKEHO [MOIMHO-
kecTBO DWL-10KyMeHTOB, COOTBETCTBYIOMINX CONEPKUIMOMY, IPOCMAa-
TPUBAEMOMY B TEKYIIUUA MOMEHT. DTHU JOKYMEHTHI OYIyT U3BIEKATHCA
B pexwume on-line myrem (popMuUpoOBaHUSA NPEIOUPEIETCHHBIX 3AIIPOCOB
B DWL. 9Tor npouecc, 6e3ycioBHO, TpebyeT HATWYUA OIpPeeJeHHBIX
MOr[IeJIeI;)I METaOaHHBIX 1 OIIPEACJCHHBIX MEXaHN3MOB IIOCTPOCHMUA BHIIIC-
YHOOMSHYTHIX 3aIPOCOB. DT 06IACTb OCTAIACH 33 PAMKAMHI HACTOAIEH
cTaThu U OTpaxena B [1, 2].

OPEIIoIaraeTCsA, 9TO KaX [0€ XPAHUINIIE TAHHBIX COAEPKUT HAGOD
MOKYMEHTOB, OTHOCAIIAXCA K PAa3HOMY BpeMEHHU. JTO 3HAYUT, ITO Ka-
)Kr[IbII;)I QJIEMECHT B HEM [NOJI2KE€H COOTBETCTBOBATH OIIPENCJICHHOMY MOMEH-
Ty wiu nepuoay BpeMenu. CrefoBaTeIbHO, AHAINS, TPOBOIAMBIN MTOIb30-
BaTeIEeM, PACIIPOCTPAHAECTCA Ha OIPEAEICHHBIN IIEPUO, TAKOU, KAK 'O/,
kBapTaa win «1 okTabpsa 2000 r. — 25 okTsabpsa 2000 r.»

UNwmess B mHMOPMANMOHHON CUCTEME KOMIIAHUU YIIOPALOYECHHYIO II0
BPEMEHU DIEKTPOHHYI OUOIMOTEKY XpaHEHWsA MAHHBIX, MBI MO ObI
BBLAEJIUTHL W3 HEe NOKYMEHTHI, OTHOCAIINECS K MPOMEXYTKY BPEMEHH,
MIOKPBIBAEMOMY COJAEPKUMBIM XPAHUININA, KOTOPOE IPOCMATPUBACTCA B
TEKYIIUA MOMEHT, & MOCJIE 3TOT'0 IPOBECTU CTAHAPTHYIO OIEPAIAIO BbI-
6opa uadopmanuu [5]. BEIGOPKY J1erKO IPOU3BECTH, OPraHU30BAB 3AIIPOC
K Gasze mamubix ynpasienus DWL. Kpome Toro, ykazaHHBIT mpOMexy-
TOK BpPEMEHU SABIAETCA HEUETKUM U MOMb30BATENh MOXET YKa3aThb CBOU
NPEAIOITEHNS 33, JAHUEM BEPOATHOCTHOrO IOpora py. JokyMenTsr, onm-
CBIBAIOIINE OIMPEAETCHHBIN MOMEHT HA OCH BPEMEHU C BEPOATHOCTBIO T
6oubIien py, OyaAyT CIAUTATHCS MO IXOIAIMMEI TAHHOMY MHOXECTBY 00b-
€KTOB XPpaHW/IAIIA.

DJaaromaps HEYeTKOMY yHopsagoumBanuio 1m0 Bpemenu DWL-
MOKYMEHTOB, IIOIb30BATEIN MOTYT YKA3bIBATH PA3JIUIHBIE BEPOATHOCT-
HBIE IOPOT'X P; M1 KaX A0T0 3Tala aHaau3a. B 3a1atde IporHo3upoBaHus,
HAIpUMEDP, MOXHO YCTAHOBUTH OOJIBIIEE 3HAMEHNE TOPOTa I JOKYMEH-
TOB, OTHOCAIIUXCA K OyAyIIEMY, 9€M AJaA JOKYMEHTOB, OTHOCAIIMXCA K



[lecTpykTypUpOBAHHBIE TAHHBIE C BDEMEHHOU COCTABJISIOLIEN 143

MAHHBIM, TPOCMATPUABAEMBIM B HACTOAIIAA MOMEHT. DTO IMpUBEAET K 60-
Jee TOYHOMY BPEMEHHOMY COOTBETCTBHUIO B JOKYMEHTAX, OTHOCAIIUXCA
K OyJyIIAM CUTYAIVAM.

4.3. YnopsagoduBaHue JOKyMEHTOB BO MHOXKECTBE OTBe-
TOB

YkazaHve moporoB BEPOATHOCTH IPY HEYIETKOM YIIOPAJOIUBAHUY 10
BpemMenn DWL-1OKyMeHTOB MHO3BOMAET BBIAEIATH HYXHBIE TAHHBIE IO
TOro, Kak ¢(hOPMUPOBAH 3anpoC AuA BeIGOpa madopmanuu (information
retrieval). Docae >TOro, MOLyIUBIIEECA TOAMHOXKECTBO CDABHUBAETCA C
PEe3yJIbTATOM IIPEAONPEIeNeHHOr0 3aIp0Cca, Ha OCHOBAHUU TEKYIIEro CO-
CTOSHUS XPAHWIAIIA JAHHBIX. [[OKyMeHTHI, IPU3HAHHBIE COOTBETCTBYIO-
UMY 3aIPOCY, CIATAIOTCA HOAXOIANAMIA U IPEIOCTABIAIOTCA IOAb30-
BATEII0.

OnucanHas CUTyalUsA TOX0XKA HA TPAJUIUOHHYIO 331a9y BEIOOpPA WH-
dopmaruu. CrenoBaTelbHO, TOKYMEHTH BO MHOXECTBE OTBETOB MOLYT
OBITH YHOPAJOYEHBI 110 3HAYEHUWIO KAKWX-TU00 PACHPOCTPAHEHHBIX MEp
[OXOXKECTH, TAKUX KaK, HAIIPUMED, KOCUHYCHasa Mepa [5]:

t

D Wi X Wig
=1

t t
E wlz,j X E wiz,q

sim(d;, q) =

Beca TepmmuOB w; j foKyMeHTa d; OOBITHO BEIMMCIAIOTCA O M3BECTHBIM
dhopmyaaM, a BeCa TEPMUHOB [UIA 3AIPOCA ( BEITUCAAIOTCA IO (HOPMYyJIe
Conrona—dakiu. Josee MOAPOOHYI0 MHGOPMAIUIO IO DTOMY BOIPOCY
MOXHO HauTu B [5, 14, 15].

B 6ubanoreke maHHBIX yHOPAAOYMBAHUE AOKYMEHTOB MOXHO MO/IU-
dunmpoBaTh, BBeAA MIA KaXAOr'0 TJOKYMEHTAa MaKCUMAaJbHOE 3HaUeHUe
(OYHKIUY OPUHANIEKHOCTH (Tpayx), KOTOPOE JOCTUTAETCA B TEUCHUE
YKa3aHHOTO MEPUO/Ia BPEMEHU. JalpuUMep, KOCUHYCHAA Mepa, I KOH-
KPEeTHOI'O JOKYMEHTa MOXeT OBITh MOAU(MUIIPOBAHA:
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t
D Wi X Wig

Sim(d]‘ q) = = X ﬂ—rlilax

t t
2 2
El wij X ; Wig

3HadeHre SKCIOHEHTHI k > ( ompenenseT BIUAHWE BPEMEHHOU COCTA-
BIMIOIIEN HA YIOPAJOIMBAHUE NOKYMEHTA. DOITOMY 3HAUEHUE MEPHI TIO-
XOXECTU HE M3MEHUTCA [JIA NOKYMEHTOB, OTHOCALIUXCA K YKA3aHHOMY
OPOMEXYTKY BPEMEHU (Tax = 1), HO OyA€T YMEHBUIEHO A Tpax < 1
COOTBETCTBEHHO.

KagecTBo Takoro ynopsgoduBaHWA NOKYMEHTOB OIPE/ENAeTCA Ka-
YECTBOM MEXAHU3MOB YIOPALOYUBAHUSA 10 BDEMEHU, OMUCAHHBIX B DTOU
cTaThbe.

5. BoIBoABI M HampaB/IeHHUA JAJbHEUIINX HC-
cJie JOBaHUM

Komnmennus BpeMEHHOU COCTABIAIONIEN M NOKYMEHTOB B XPAHUIN-
e JAHHBIX MOXET CTAaTh PEIIAIOMEd B OO KOHIENINYA TOMEePKKN
XPAHUWIAL] C HECTPYKTYPUPOBAHHBIM COAEPKUMBIM. JeIETKOE YIOPILO0-
YUBAHUE [T0 BPEMEHU HECTPYKTYPUPOBAHHON MHGOPMAIIY TOJOKUTETh-
HO BIUAET HA BO3MOXHOCTH €€ JAJIHHEUIIErO UCHOIb30BAHUA. DOJIEe TO-
o, HEUYETKOE PaCIpeeNeHre 10 BpEMEHN OTKPLIBAET HOBLIE IIYTHU yBe-
JUYEHUs KQ9eCTBa, MOUCKa, npousBogumoro B DWL. Dawuboaee cioxuon
3amaden, 6e3 COMHEHU, ABIACTCA PA3pabOTKa MEXAQHU3MOB M3BJICUCHUA
raGOpPMAIUY O BPEMEHU U3 JOKYMEHTOB. YKa3aHue O0IIero 3HadeHus k
(cM. popmyry MOAMDUIMPOBAHHON MEPHI MOXOXKECTH ), OIPEAEMAIOMErO
BO3/IEUCTBAE BPEMEHHOUW KOMIIOHEHTHI HA OIMEHKY COOTBETCTBUA MEXKITY
JOKYMEHTOM U 3allpOCcoM, TpelyeT maabHenmmx uccaegqoBanuu. [[oxy-
MEHTHI, IO AXOAAIIM 00pa3oM yrnopagodeHusle mo spemenu B DWL, mo-
I'YT YBEIWIUTH KAIeCTBO ABTOMATUIECKOT'O IOWCKA W, CIENOBATENHHO,
MOMOXKUTEIBLHO MOBIUATEH HA MPOILECC BEIPAOOTKM PELNIEHUU B OPraHU3a-
IWn.
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