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Crarhs TOCBAIICHA OIMMCAHHUIO Pa3padOTKU MOpTalia, OPUCHTHPOBAHHOTO HAa MOIACPIKKY pabOThI HCClieaoBaTeei
(mpemnomaBareneif, aCIUPAHTOB, CTYAEHTOB), 3aHUMAIONUXCS BOMPOCAMU MOJEIUPOBAHUS MH(POPMAIIMOHHBIX CUCTEM B
pPa3IMYHBIX MPEAMETHBIX OONACTSX, CO3MaHUS M HUCIOJNB30BaHHS HWHCTPYMCHTAJbHBIX CpPEACTB Pa3pabOTKH,
OCHOBaHHBIX Ha (Mera)MonenupoBanuu (npumeHenurn DSM, DSL u ap.). B nanHo#t paGoTe npeacTaBieHo OMHCaHKE
ApXUTEKTYpPhI MOPTala, CPEACTB HHPOPMAIIMOHHOTO TIOMCKA M YIPABICHUS JOKYMEHTAMHU, CO3AaHUs SMHOW CHCTEMBI
JIOKyMEHTOB, OTHOCSIIIMXCS K JAHHON 00JNACTH MCCIIEI0BAHHIA.

KirueBsble cj10Ba: MOpTaT, OHTOJIOIMH, MOICIUPOBAHUE HHPOPMAITHOHHBIX CHCTEM.

B pacnopsikeHue MOJIb30BaTEICH cpencraa

BBEI[EHI/IE WHTEJUJIEKTYaJIbHOTO TIOMCKa M aBTOMAaTU3UPOBAaHHOM

00paboTKM MOJMYYEHHBIX Pe3yJIbTaroB (JJOKyMEHTOB,

B Hacrosmee BpemMs He CYIIECTBYET €IUHOTO I/ICTO‘IHI/II(OB), yz[06HLIe CpelcTBa HaBUTAllMA 110

MH(POPMALMOHHOTO  PECYPCa, OPUEHTUPOBAHHOTO HA HalJeHHbIM pecypcaM. Peanuzanus oOcHOBaHa Ha

HOJUIEPKKY pabOThl MCCleoBaTesel, 3aHUMalOIMXCs HUCIIOJIL30BAaHUKM  OHTOJIOTHM,  OIMCBIBAIOIIMX  KakK

BOIPOCAMH MOJCIMPOBAHHS NHPOPMAIMOHHEIX CHCTEM mpeIMeTHYl0 o0macte, Tak © oOpabaTbiBaeMbIe
B Pa3JIMYHBIX MPEIMETHBIX 00JaCTAX, XOTS MPOEKTHI IO JOKYMEHTEL

JAHHOMY HallpaBJICHHIO BBHIMOJHAIOTCS B CaHKT-
[TetepOyprckoM rocyaapCTBEHHOM YHUBepcuTeTe (o
pykoBozictBoM mpodeccopa Tepexosa A.H.), HOxHoM
¢benepanpHOM — yHUBepcuTeTe — (DYKOBOOHUTENh — —
npodeccop Porozos F0.M.) u gp. Unudopmanus o6
UCCIICOBAHUAX Pa3MeIIaeTcsl Ha CaiTaXx OTHENbHBIX
opranuzanuii (kadenp YHHBEPCUTETOB W Mp.), QUpM-

Ilonp3oBaTenn  mopTaja  JOJDKHBI  IONYYUTh
BO3MOKHOCTh HACTPOWKH 3THX CPE/ICTB B COOTBETCTBHU
CO CBOMMHM IOTPEOHOCTAMH, a TaKke BO3MOXKHOCTb
OIIEepaTHBHOIO B3aMMOJEHCTBUS, oOMeHa nHdopmaien
1 TyONUKaluy pe3ylbTaTOB CBOMX HCCIETOBAHHMNA IS
00CyXIeH!sI, KOJUICKTHBHOM pabOoThI HaJl MPOSKTaMH.

pa3paboTYNKOB, HMMEIOTCS TOPTAIB, IOCBSIICHHBIC Jiist paboThl ¢ MOzIENSIMH IOJDKEH OBITh pazpadoTaH
OTJCIBHBIM ~ [POEGKTaM, MPOBOAMMBIM IO  JaHHOM crienpanusupoBanHeiil s3bIk (DSL) ¢ ucnons3oBanuem
Temarnke KxoHdepenuusam  (http://www.metacase.com/, CO3/IaHHBIX TMPHU BBINOJHEHHH MpoeKTa cpeicTs. [lpu
http://www.eclipse.org/, http://www.omg.org/, peanu3anuy MpoeKTa Mo CO3JaHHI0 MopTalia PelalTCs
http://www.dsm-conference.org/ u sp.). ITouck HyxHO# 3aj]aud, CBSA3aHHbIE C OpraHu3alueidl KOJUICKTHBHOMN
uHpOpMaLH (ocobenno TS MOJIOZBIX paboThI, TIOUCKOM, cOOpPOM U aHAIU30M MaTepuajioB U
hccrieoBareseil) 3aTpyAHEH: C  OJHOW  CTOPOHBI, X nyOnMKanueii.

UMEETCS MHOKECTBO PECYPCOB, C OPYrodl — MHOTHE U3
HHUX OKa3bIBAIOTCS OECIIOIEe3HBIMH, HE OTBEYAIOLIMMH
MOUCKOBBIM 3ampocaM nonb3oBareneid. Hampumep, npu
MOUCKE TIO CJIOBY «METaMOJEIHUPOBAHUE» ITOT TEPMHH
MOSIBJISIETCS. B COYETAHWH C TAKUMH TOHATHSAMHU Kak
«HEHPOIMHIBUCTHYECKOE POTPaMMHUPOBAHHUEY,
«IICUXOJIOTHS», «TUIHO3» U T.J.

3amaun MOMOOHOTO XapakTepa penaiuch U paHee
IpyruMu  uccienoparensiMu. OCOOEHHO XOTENOCh Obl
ormetuTh pabotel [3aropymsko, 2004], [3aropysmsxo,
2008], [Manbuesa, 2008]. HosusHa npecTaBieHHOM
pabOTHl 3aKIIOYAaeTCs B KOMIUICKCHOM TIOAXONE K
pa3paboTke TOpTaia, WHTCTPUPYIOIIEM BO3MOXHOCTH
MH()OPMAIMOHHBIX TEXHOJOTHH U CHCTEM DPa3IMYHOTO

Lens cosnanms moprana B HUY BIID — cosnanme Ha3HAYCHHS HA OCHOBE 3HAHUI O MPEIMETHOW 00NacTh
«CaMOpa3BHUBAIOIIETOCA» pecypca, MPeIoCTaBISAIONIETO CHUCTEMBL.
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IIpu pabote ¢ MOPTANIOM IOJB30BATENN HOIYYAIOT
3¢ eKTHBHBIE HWHTEIUICKTYaIbHBIE CpEACTBA IIOWCKa
HHPOPMAITMH Ha OCHOBE CEMaHTHYCCKOM WHIEKCAIIHH,
ABTOMATHUYCCKON KIacCU(UKAIMK U KaTaJOTH3allud

HalJICHHBIX JIOKyMEHTOB c HOCTPOCHUEM
CEeMaHTUYECKUX cBsi3ei MEXAY HUMH u
ABTOMAaTHYECKOTO  peepHpOBaHUS  JTOKYMEHTOB  C
UCIIOJIb30BaHNUEeM 3HaHHU. DQQeKTHBHOCTH paboThHl C
JNEKTPOHHBIMU JOKyMEHTaMH MIpeAnonaraeTcs
3HaYNUTEIEHO YBEJIINYUTH 3a cyer ux
MHTEJUIEKTYaJIbHOTO aHaJIN3a, TSt KOTOPOTO

NPUMEHSIOTCS AreHTHBIH M OHTOJOTMYECKHMN MOIXOMIbI
[JTanus, 2009a].

1. Konuenuusi mopraJja

Kitrouesoit uaeeu (YHKIIMOHUPOBaHUS
pa3pabaTeIBacMOTO MopTaia SABISAETCS aJanTHPYeMOCTh
K IOTpeOHOCTAM Toss30Batens. [Ipu co3ganum noprana
HEOOXOZMMO y4YHUTHIBaTh HE TOJNBKO IOTPEOHOCTH
MONB30BaTeNe, HO M OCOOCHHOCTH IPEACTAaBICHUS
3HaHuil B HMHtepHer. Ilopram nOmMKEH HE TONBKO
obecrneunTh Ooee OBICTpBIN JIOCTYTI K
MH(OPMAIMOHHBIM pecypcaM, HO W TPEJOCTaBHTh B
pacmopspKeHHEe — IOolb30BaTeled  JOMOJHHUTEIbHBIC
BO3MO)KHOCTH II0 OPTaHU3aIMK HayYHBIX UCCIICOBAaHUN
U COBMECTHON paboThl Hax MpoeKTaMH. Taxkum
o0pa3oM, HEOOXOAMMO peannu3oBaTh WHCTPYMEHTApHH,
00ecreYrBarONTHi aBTOMAaTHU3ALUIO TPYAOEMKHUX
orepanyii Mo MOMCKY W aHaW3y NaHHBIX, pa3paboTke
Mozenell HTHHOBAIMOHHOTO PAa3BUTHS U MX alpoOariy 1

np. MHoromepHass kinaccuukamus ® - ygoOHas
KaTaJoru3anus pecypcos, HaJlgue CpE/CTB
HaBHUTAllMM, HACTPaMBaeMbIX B COOTBETCTBHH C

3alpocaMu MoJb30BaTeel, — ele oqHO TpeOoBaHHE K
MopTay.

B KkadecTBe OCHOBBI HCCJIEHNOBATEILCKOIO MOpTasa
JIOJDKHO ~ OBITh  CO37aHO  MH(MOPMAIMOHHOE  SAPO
JUCUUIUIMHBI, KOTOPYI OH mpejcraBisier. Ha ocHoe
ATOTO  sIpa, MPEAOCTABIAIONIEr0  HCCIIE0BATENsIM
0azoByro mH(poOpMaMIO ¥ HAOOp CEPBUCOB, IOJDKHBI
pa3BUBATHCS HHPOPMALIMOHHBIE PECYPCHI, CO3AaBaeMble
noJsib3oBatTessIMu noprana. OnuH U3 GpyHIaMEeHTaIbHBIX
OPUHIMIOB —  OTKPBITOCTh B COYETAHHUH €
3alIUIIeHHOCTHI0. [lopTan KoKeH OBITh OCTPOCH Kak
«CaMOTIOAJICPKHUBAOLIUICY pecypc: pa3BuTHE
noprana, pacuiipeHHe ero sjpa 1 HaroJHEeHUEe HOBBIMU
pecypcaMu, Kak W YIpaBlCHUE, JIOKHUTCS Ha CaMuX
10JIb30BaTENEH.

TIpu CO3IaHUH rmopTasa YUUTBHIBAIOTCS
BO3MO)KHOCTH COBPEMEHHBIX HHPOPMALHOHHBIX
TEXHOJIOTHM, TIOJIE3HBIE C TOYKH 3PEHHs PENIaeMbIX
3agad. [lepCHeKTHBHBIMU  TEHJCHIUSIMU  Pa3BUTHUS
Wurepuer cuuratorcs koHmermms Web 2.0 wu
texnostorus Semantic Web [O'Reilly, 2005], [Berners-
Lee, 2001]. Bwitecustomuii Ttpaguiuonusie \Web-
cepucel Web 2.0 He sBusieTcss TEXHONOTHEW WK
crenuanbHbiM cTuiieM \Web-ausaiina — ero cieayer
paccMaTpuBaTh ~ KaK ~ KOMIUIEKCHBIM  IOOXOH K
OpraHM3aly, peanusanud u  nomnepxkke  \Web-
pecypcoB. Hawbosnee XxapakTepHBIMH TEXHOJIOTHSIMH,
peammsyronmmu  ogxox Web 2.0, smusrorcs wiki-
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pecypenl, Omorn, Ttexuomorusi FOAF, TtexHomoruu

CHUHAWKAIIUHA HOBOCTEH U 1p.

brorn (cereBble ITHEBHUKH) IPEACTABISAIOT COOOM
OIMH W3 CaMBIX SPKHX TMPHUMEPOB HCIOIb30BAHUS
npunnunos Web 2.0. 3naumrensHas uacte Web-
KOHTEHTa  CO30aeTCs  MOJNB30BaTe/sIMH, a  HE
BIIajiesibliaMu pecypca. Jist 5TOro akTUBHO MCIONB3YIOT
texuosorun RSS u FOAF, xapaktepubie amst Web 2.0.
Ucnone3ytorcst  Takke TIrm  (tags, MeTku) it
TEMaTHIECKOTO CTPYKTYPUPOBAHHUSI KOHTEHTA.
Texuonorus FOAF (Friend Of A Friend) seusiercs
OIHOM M3 BaXXHEHIINX COCTABISIOIIUX COLMAIBHBIX
Wnrepuer-ceteil.  Ilonmp3oBaTento  mpenocTaBiseTcs
BO3MOYKHOCTh TOJIIMCATHCSI HA HOBOCTH M MaTepHalbl
TeX TMOJb30BaTeNicH, KOTOpbIE HAXOAATCSA B Tak
Ha3bIBACMOM  «CIIHCKEe  Jpy3eit». OTUM  caMbiM
noomipsiercss  obmieHue  mojp3oBareneit  CeTH.
Texuonorust RSS (Really Simple Syndication) — arto
npocrasi ¥ dddexkTHBHAs TEXHOJOTHS  AKCIOpTa
TUIICPTCKCTA, UCIIOJb3yEeMasd JIA CO3daHusA HOBOCTHBIX
JIeHT. DTa TEeXHOJIOTHs, KaK U apyrue texunoioruu Web
2.0, ocHOBaHa HAa WCIIOJB30BAHUHU S3bIKA Pa3METKH
XML.

Bce 3T BO3MOXHOCTH  HCIONB3YIOTCS  IIPU
CO3[IaHUM TIOpTaja A opraHu3auuu 3(dexTHBHON
paboTsI TIOJTb30BAaTETICH, nx OTIEPaTHBHOTO

B3aMMOJIENCTBUS B XOJI€ MCCJICJOBAHUM.

2. ApXxuTeKTypa nopraJja

ApxuTeKTypa MoOpTaja OCHOBaHA HA CO3IaHHH
MHOTOYPOBHEBBIX MOJIENEH, YIpaBsIIOMMX paboToi
cucteMmbl. DaKkTHYECKH MPOrpaMMHOE obecreueHne
paboTaer B pe:KUMe HHTEPIPETAL[MU ITUX MOJIENEH, UTO
obecrieunBaeT MaKCHMAaJIbHbIC BO3MOKHOCTH
ajlanTalMd CUCTEMbl Yepe3 BHECCHHE H3MCHCHUH B
MOJIENT B TIPOIleCCe IKCIUTyaTanun cuctembl [JIsmona,
2008]. VmpoieHHass CTpyKTypa MOjeNeil mopraia
mokazana Ha puc. 1. [IpeaMeTHO-3aBUCHMbIC MOJCITH —
3TO MOJIEIIM OHTOJIOTMYECKOTO YPOBHSI.

I I
. Mopaean
Penosurapuii . N Web-
. npeIMeTHOI
OHTOJIOTHii Mo/1eJb
obJacTu | |
Mopnenn Moneau 6a30BBIX
penopTuHra yp()];}[ei}'[
Ba3oBble KJIacChl
CHCTEMBI
“ {
Humepgeiic oocmyna
— K OaHHbIM
BM/JI

Pucynox 1 — O6urast cxema paboThI TOMCKOBON CUCTEMBI

Mopenu 0a30BBIX YpPOBHEW ITO3BOJSIOT OIMHUCATh
«1po» TopTajia, 0a3oBbIe MOHATHS €ro MpPeAMETHON
0o0macTi, a TakXKe CreHEepPHpPOBaTh H HACTPOWTH
naTepdeiic monp3oBarenss W chopmmpoBarh 0azy



MaHHBIX moprtaia. [lopTam (yHKIMOHHpPYET B peKUME
WHTEpIpeTanuu 3TUX Mojene. ba3zoBeie Mopenu
SBIISIIOTCS PaCIIUPSEMBIMH, Ha X OCHOBE MOTYT OBITH
CO3J1aHbI HOBBIE MpeIMETHO-OPUEHTUPOBAHHbBIE
(onTOnmormueckue) Momenu. Jns WX CO3MAHUS
pa3pabarbiBaroTCs CHelHabHbIe MpeIMETHO-
OpUEHTUpPOBaHHbIE  s3bIKH. [lomp30BaTenmu  MoOTyT
BHOCUTh M3MEHEHHs B MOJEIM B  Ipolecce
(hYHKIIMOHUPOBAHMS CHCTEMBI, HACTpPAaWBas ¢ Ha CBOU
MOTPEOHOCTH.

[IporpaMMHBIE KOMIIOHEHTBI CHCTEMBI PabOTaroT C
MOZEISIMU CBOMX YpOBHEH (s13BIKOBOI
HUHCTPYMEHTApHH, cpencraa PeCTPYKTypH3aiu
JNAaHHBIX, CPEACTBAa  HMHTEIUICKTYaJbHOTO  IIOHCKA,
aHanM3a ¥ KaraJoru3aluHd JOKyMCHTOB, CPEACTBa
peropTHHra, CPEACTBA aHAlM3a NaHHBIX M MOJenei,
noncucremMa 6e3omnacHocTH | mp.). Cucrema Jqomyckaet
pacirupenre QyHKIMOHATBHOCTH Yepe3 MOAKITIOUCHHE
HOBBIX IPOrpaMMHBIX KOMIIOHEHTOB.

3. Onucanue JOKyMeHTA ¢ NOMOIILIO
OHTOJIOTHH

Ilponecc momcka wHPOPMAIMM C  ITOMOIUBIO
TIOMCKOBOI CHCTEMBI MOXKET OBITh OMUCAH CICAYIOLINM
obpasom [Jlanun, 2009b]. V nonbp3oBarens BO3HUKAET
uHbOpPMAIIMOHHAS ~ MOTPEOHOCTh  (HEOOXOAUMOCTH
HalTH CBEACHHSA IO KAaKOMY-JIHOO BOIMpocy). 3arem
MOJIb30BATENh HEKOTOPBIM 00pa3oM (hopMasu3yeT CBOO
UHPOPMAIIMOHHYIO MOTPEOHOCTh B BHIAe 3ampoca (B
TPAJUIHOHHBIX CHCTEMaX 3TO BBIJCICHHOEC MHOXECTBO
KJTFOUCBBIX CIIOB C 3a(UKCHPOBAHHBIMU OTHOIICHUSIMH
Mexay HumH). Ha crenyromem stane dyepe3 uHTepdeiic
MOKMCKOBO#l cHCTeMBI BBOAMTCA 3ampoc. Cucrema Ha
MHOXECTBE JOKYMEHTOB, SIBIISTIOILIEMCSI
MH(POPMALOHHO-TTOUCKOBBIM HPOCTPAHCTBOM,
OCYIIECTBIISICT BBHIOOPKY JOKYMEHTOB, KOTOpBIE IO
BHECEHHBIM B CHCTEMY KpPHUTEPHSIM COOTBETCTBYIOT
3anpocy TOJb30BareNsi, W (OPMHPYET pe3yibTar
(otknuk). HaiimeHHble  JTOKYMEHTHI 1O  CBOEMY
CONIEP)KAHUIO JICNATCS Ha JIBE TPYIIBL TOKYMEHTHI,
COOTBETCTBYIOIIME HMH(OPMAIMOHHON mOTpeOHOCTH
nonmb3oBates (peleBaHTHBIE), W JOKYMEHTBI, HE
COOTBETCTBYOLINE ero HH(GOPMALMOHHON
HNOTPeOHOCTH,  HO  COOTBETCTBYIOLIME  3alpocy
NOJIb30BATENSI C TOYKH 3peHHs HH(OPMALUOHHO-
HOKMCKOBO# cHCTeMbI (MH(POPMALIMOHHBIN IIYM).

VY4uTeiBas cnenu(UKy perracMoi 3a/iadu, Ipouecc
MoWCKa MH(QOPMAIMH MOXET OBITh YAYYIIEH IO JBYM
HaHpaBHeHI/IHM: peHeBaHTHOCTH pe3ynLTaTa nu
mpelcTaBieHnto OoTKimMka. O0e 3amaun mpeaiaraercs
pemiarb ¢ IOMOIIBID OHTOJOIMYECKOTO  IIOAXO0[a,
3aBOEBBIBAIOIIETO BCE OOJIBIIYO MOMY/ISPHOCTb.

MoaudunupoBaHHas cxeMa ITOWCKa, peaau3yemast
NIPY CO3[aHKH TOPTaa, IPeACTaBICHa Ha pUC. 2.

OcHOBHasi 0COOEHHOCTH IIPEJIaraeMoro Mojaxoa —
UCIIOJIb30BaHUE PENO3UTapHs OHTOJOTMH Ha 3Tamax
npeoOpa3oBaHusl 3ampoca M JoKyMeHTa. OTKIMKOM
ABIAETCS  CTPYKTYPHPOBaHHBIA  JOKyMEHT,  T.C.
JIOKyMEHT, B KOTOPOM BBIIEJICHBI IIOHATHSI OHTOJIOTHH.
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Penosurapmii
OHTOJIOT Ui

TpagnuuoHHas
TIONCKOBAsI CHCTeMa

!

AHanm3aTop |
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t | |
v
4—| ITouckoBbBIi MeXaHU3M |

OTKIUK

Pucynok 2 — O6uiast cxema paboTbl IOUCKOBOM CUCTEMBI

O cTpyKType perno3uTapusi OHTOJIOTHUI paccKa3aHo B
CIIEIYIOIIEM pa3/elre.

4. Iloacucrema ynpasJieHUs
JAOKYMEHTaMH MopTaJia

MeTonbl  MCKYCCTBEHHOTO — WHTEJUIEKTa,  Kak
MIpaBWIO, HUCHOJB3YKOTCA JUIl  pELIEHUusd TPYAHO
(bopManu3yeMbIx 3a/1a4, MOCTaHOBKA KOTOPBIX MPOCTa U
NOHATHA U 4eJOBeKa, HO IpH  pa3paboTke
AJTOPUTMOB UX pEIIeHUs BO3HHUKAIOT TpynHocTU. OfHa
U3 TakuX 3ajad pabora ¢ JOKyMEHTaMH B
I/IH(i)OpMaHI/IOHHLIX CUCTEMax. ux IOUCK u
KaTaJoTu3anys, aHaJlu3 1 U3BJICYeHNE HHPOPMAaLUHL.

B Hactosmee BpeMd CYLICCTBYIOT PpasjIMdHbIC
noaxoAabl, MOACIU W SA3bIKHM, OPHUCHTHPOBAHHBLIC Ha
HHTCTPUPOBAHHOC  ONHMCAHHUE JaHHBIX U 3HAHUH.
Hawnbonee MNEPCIICKTUBHBIM W YHHUBCPCAJIbHBIM, IO
MHCHHUIO aBTOPOB, IPCACTABIACTCA OHTOJIOTUYECKUM
IoaAXO0Md.

CornacHO OOHIETIPUHATOMY — OMPENEICHUI0, TOJ
OHTOJIOTHEH (B IIMPOKOM CMBICIIE) MOHUMAeTcs 0Oasa

3HaHMM  CHEeNMAJIBHOTO  THIA, KOTOpas  MOXKET
«YUTATBCS» W TOHUMATBCS,  OTYYXKIATbCcid  OT
paspaborunka W/MiM  (QU3HYECKH pa3NeNAThC  ee

MOJIB30BATESIMU. YUNTHIBAas CHEUU(UKY pelIaeMbIX B
JaHHOW paboTe 3a7ad, MOXKHO KOHKPETH3UPOBAaTh
TIOHSTHE OHTOJIOTHH: OHTOJIOTHSI — 3TO ClelHUpUKanus
HEKOTOPOH IpeAMEeTHON 00J1acTH, KOTOpasi BKIIIOYAeT B
cebs  crnoBapb TEPMHUHOB (MOHATHI) NpeIMETHON
00IacTi U MHOXECTBO CBSI3€H MEXIy HHMH, KOTOpHIC
ONHCHIBAIOT, KAaK 3TH TEPMUHBI COOTHOCSTCA MEXIY

coboii [JTarun, 2009b].

Jisi mocTpoeHHsT WepapXvu TOHATHH OHTOJIOTHH
UCTIONB3YIOTCS ClIeyIoNIe 0a30BbIe TUITI OTHOIICHHA:
“is_a” («kjmacc — TMOAKIAcC», TUHOHUMHA); “part of”
(«qacTb — wmemoe», MepoHHMHs); “‘synonym of”
(cunonumus). Cremyer y4ecTb, YTO JAHHbBIC THUIIBI
OTHOIICHUH SIBJISIOTCS 0a30BBIMH M HE 3aBUCAT OT
OHTOJIOTHH, HO HEo0X0ANMO MIPE0CTaBUTh



MOJL30BATENI0  BO3MOXKHOCTH  JOOABIIEHHS  HOBBIX
OTHONICHHUH, KOTOphle OBl YYUTHIBAIM CHEIUPUKY
OTIMCHIBAEMOM MPEIMETHOUN 00IACTH.

B npencraBineHHOM MOAXOA€E BBIIEIAIOTCS TPU TUIA
OHTOJIOT UM

— OHTOJIOTUSI TOPEMETHOH 00JacCTH KOHKPETHO
unpopmanuonnoi cuctems (UC);

— OHTOJIOTHS Kak 6aza 3HAHMH (B3)
HHTEJUICKTYaJIbHOTO arcHTa;

— OHTOJIOTHWSI KaK OIHCAHHUE TOKyMEHTA.

PaccmoTtpum Ha3HAYCHHE Ka)J0TO u3

TMEPEUNCICHHBIX TUIIOB OHTOJIOTHH.

OHTOIOTHH TIPEIMETHOW 00IacTH UMEIOT Hamboee

TUIIMYHOE TIPUMEHEHHE, OHHM HCIONB3YIOTCS  JUIA
ONMCaHWs NOHATHH mnpeaMerHolt obmactu MUC.
Hanpumep, mxoiasHOe 00pa3oBaHUE, COLMANIbHASL

MOMOILlb TpaKJaHaM WJIM WHHOBAllMOHHOE pa3BUTHE
pEruoHoB. B OHTONOrUM 3TOrO THIIA ONUCHIBACTCS CBS3b
MOHSATUM, $A3BIKOBBIE EAWHUIBI JJII HX BBIPAXKEHUS,
aKCHOMBI MpeAMETHOMN o0acTH. OHromnorus
MpeIMETHOM obmactu HACIIONB3YETCS TS
CEMAHTUYECKOTO MHACKCHUPOBAHMSA W AaHAJIM3a BCEX
JIOKYMEHTOB CHUCTEMBI.

Jost aHaIM3a JIOKyMECHTOB HCTIONB3YETCS
MYIBTHATCHTHBIA MOAXOM. VIHTEIIeKTya bHbBIE areHTHI,
PYKOBOIICTBYACH OHTOJOTHEH Kak 0a30d 3HaHHHA

(BTOpO# THIT OHTONOTHIT), MPOU3BOMAT TIOMCK M aHAIH3
KOHKPETHBIX MOHATHH JokyMmeHTa. Kaxaass U3 BepUIMH
TakOil OHTOJIOTUM HUMEET OINPEAEICHHBIA IPOTOTHII,
HMHTEpIpeTanys KOTOPOTO W3BECTHAa areHry. Taxkum
o0pa3oM, areHT MHCIOJIb3yeT  OHTOJIOTHIO  Kak
ONpENENIEHHYI0 ~ NpOrpaMMy  CBOMX  JEHCTBHH.
BepmrHamMu OHTOJIOTHU JAHHOTO THIIA MOTYT SIBISITHCS
TIOHSTHUS U3 OHTOJIOTHH IIPeIMETHOI obnacTu.

Tpetuil TUD  OHTOJOTMH  WCHOJB3YeTCA  JUIS
OINHKCaAHMs CTPYKTYPBI U COAEPKAHUSL JOKYMEHTOB. DTOT
THII OHTOJIOTMHA BKJIIO4aeT B cebs JBa Kiacca
(mmockoctn) BepmmH. K mepBOMy Kiaccy OTHOCSTCSI
BEpLINHBI, ONMCHIBAIOLINE CTPYKTYpPY JOKYMEHTA.
Hampumep: Ttabnuia, nara, JAOMKHOCTE W T.JO. (OHH
NPEJICTaBIAIOT co0OW 00LIMe TOHATHS, HE 3aBHUCAIINE
OT KOHKPETHOH MpeaMeTHo# obmactu). Jpyrum Thmom
OyayT SBIATBCS BEPIIMHBI, COAEpXKAIIUE ITOHITHA
JokymeHnra. IlepBblii Tun BepmmH OyneM Ha3bIBaTh
CTPYKTypHBI€ BEPIIMHBI, BTOPOH THUIl — CEMAHTUYECKHE
BeplIUHbL. brarogaps TakoMy HOAXONy W3 JOKYMEHTa
MOXXHO TOJY4UTh TpeOyeMble NaHHbIE. M3BECTHO, I
UCKaTh  JaHHBIE W KaKk OHM  MOTYT  OBITh
UHTEPIPETUPOBAHBL

Ecnau npencraBiaTh JOKYMEHT C HCIOJIb30BaHUEM
OHTOJIOTHM, TO 3aJada CONOCTAaBJICHHUS OHTOJIOTHH U
aHAJIM3UPYEMOTO JOKYMEHTA CBOJIUTCS K 3a7a4ye MOUCKa
MOHSATUNA OHTOJOTMKM B JokyMeHTe. Kak cnencrtsue,
CHUCTEME HEOOXOIMMO OTBETHTHh Ha BOMPOC: OMHCHIBACT
M JaHHas OHTOJIOTHS JOKyMEeHT wWiu HeT. Ha
MOCJIEAHUI BOMPOC MOMXHO OTBETUTH YTBEPIUTENBHO,
€CJIH B IPOLECCE COMOCTaBICHUS B JIOKYMEHTE ObLIH
HalilcHbl BCE IIOHSTHS, BKIIOUEHHBIE B OHTOJIOTHIO.
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Takum 00pa3oM, MCXOAHAsI 3afada CBOOHUTCS K 3ajade
MOMCKA B TEKCTE JIOKYMEHTa OOIINX MOHATHI Ha OCHOBE
dbopManbpHBIX onMcaHuii. Ha 0CHOBE OHTOJIOTHH MOXET
OBITB MOJTy4YeH (peiM, CIOTHI KOTOPOTO 3aIOJIHSIOTCS B
npolecce aHanM3a JOKyMeHTa. B kadyecTBe CIOTOB
¢peiiMa BBICTYNAIOT MOHSATHS OHTOJIOTHH, a 3HAYCHUS
3TUX ¢dpeiimoB 3aIOJHSIOTCS JTaHHBIMH
aHaJIM3MPYeMOro JOKyMeHTa. Takum oOpazom u3
HalJICHHOTO HECTPYKTYPUPOBAHHOTO JOKYMEHTA MOXKET
OBITH MTOJYYCH CTPYKTYPUPOBAHHBINA JOKYMEHT-(DpeiM.

OHTOJNOTHH pacroyarafoTcsi Ha TPEeX YPOBHIX
penosurapus. Ha mepBoM ypoBHE pacHONOXKEHBI
OHTOJIOTHH, OITMCHIBAIOIINE OOBEKTHI, HCIIOIb3YEMBIC B
KOHKPETHOM  CHCTEME W  Y4YHUTHIBAIOIIUE €€
ocobenHoctd. Ha BTOpOM ypOBHE OIMCBHIBAIOTCS
OOBEKTHl, HMHBapUaHTHbIE K MPEIMETHOH O0JaCTH.
OOBEKTHl TPETHETO YPOBHSI ONMKCHIBAIOT Hamboiee
o0IIue MOHATHSA M AKCHOMBI, C TOMOIIBIO KOTOPBIX
OIUCHIBAIOTCSI 0OBEKTHI HUXKENISKAIUX YPOBHEH.

[ToMuMO omuMcaHHBIX BBIIIE OHTOJIOTHH B Ipoliecce
paboTEl TOpTaja WCHOJB3YIOTCS JOIOJHUTENbHbIC
OHTOJIOTHH: OHTOJIOTMSI HMCTOYHHKOB HHGOpPMamuu Hu
OHTOJIOTHsL (HOPMATOB INEKTPOHHBIX IOKyMEHTOB. Ha
JaHHBIA MOMEHT B OHTOJIOTHMH HCTOYHHMKOB HETaJbHO
NpeCTaBIICHBI pecypcel caiita
http://www.dsmforum.org. Taxkke B  OHTOJOI'MH
NPEe/ICTaBICHbl KOH(DEPEHIIMH U ApYrue MEepONpHsTHS,
MPOBOJUMBIE IO  TEMarTHKe  MOJEeIUPOBAHMS
MH()OPMALMOHHBIX ~CHCTEM, OJOrM pa3paboT4HMKOB
HHCTpyMeHTanbHBIX cpeacTe MetaCase u Microsoft
Visual  Studio. Ownrtonorus pecypcoB  mopraia
Oasupyercst Ha  moHATHAX  JlyOnmuHCKOro  sapa
MeragaHHbIX. OHTOJOrMS  (OPMATOB  JOKYMEHTOB
HCTIONIB3YeTCS JUTS YHADUKAITUIH 00paboTkn
JOKYMEHTOB B pa3nu4HbIX (opmarax. OHTOIOTHH
ommcanbl Ha s3pike OWL 2.0 ¢ momomibio pemakTopa
Protégé 4.2.

5. Peasimzanms moacucTemMbl ypaBJieHUsI
AOKYMEHTaMH mopraJjia

OcHOBHBIMH ~ 00pabarbiBaeMbIM  Ha  IOpTajie
00BbeKTaMu OyIyT SIBISTHCS DIEKTPOHHBIC JIOKYMEHTHI,
MO3TOMY  TOACHUCTEMA  YIIPABIEHWS JOKYMEHTaMHu
SABISIETCS ~ KpaiiHe BaXXHBIM  KOMIIOHEHTOM. [lpwm
NPOCKTUPOBAHWM  TOpTajla  NPHHATO  pEIIeHHE
UCIIOJIb30BaTh OJIHY U3 cymecTByrommx ECM-cucrem.

CornacHo mocieqHeMy OITyOJIMKOBAHHOMY OTHYETY

arenTctBa Gartner [Weintraub, 2011] no ECM
cUCTeMaM B 3HAMEHUTHIH Marudeckuid KBaJpaHT
momana emuHcTBeHHas Open  Source W3 Bcex

npencraBieHHbix cucrema Alfresco. Gartner ormernnu
nHHOBanMoHHbIA moxaxox [Gilbert, 2012] — wumenno
O3TOMY Afresco pacnoJiaraetcsi B MNPaBOM HHXKXKHEM
yony. Takke Alfresco Software momama u B oruer
arentctBa Forrester. Cortacuo Forrester, Alfresco
MOXXET COCTABUTH PEAIbHYI0 aIbTEPHATUBY TAKUM
KpynHeIM urpokam peika ECM cucrem, kxak IBM,
Oracle, Open Text u EMC [Weintraub, 2011].

[Monp30Batenu MOTYyT Ha4yaTh ucmoib3osars Alfresco
B MX IOBCEIHEBHOIH paboTe cpasy Moclie yCTaHOBKH,



OJTHAKO 3TO HE TO3BOJIMT MCIIONB30BATh MPEUMYIICCTRA,
MPEAOCTABIISIEMbIE JTAHHOW CHCTEMOM — OJHUM W3
OCHOBHBIX SIBIIIETCS THOKas CHCTEMa YIpaBICHHS
KOHTEHTOM.

Mogens comepxumoro B Alfresco Bxitouaet B cebst
5 OCHOBHBIX COCTABJSIOIINX MEPEUUCICHHBIX HUKE
[Potts, 2008].

Honvzosamenvckue  munve  (custom  types)
npeHA3HAYECHBI ISt CO3/IaHHs TaKCOHOMUH
comepxkumoro  penosuropuss. C  UX  HOMOILBIO

MIOJIB30BATENb OIPEACIACT THITBI JOKYMEHTOB, KOTOpPBIE
OymyT copmepXaTbci BO BHYTPEHHEM XPaHWININE
Alfresco. TIpu 3TOM TOJB30BATENBCKUA THI MOXKET
0003Ha4aTh HE TOINBKO KOHKPETHBIH THUIT JOKYyMEHTa, HO
u 0003HauaTh HEKOTOPYIO aOCTPAaKTHYIO KaTErOpUIo
JOKYMEHTOB (Hampumep, «(pHHAHCOBBIA JTOKYMEHTY),
4YTO  MO3BOJSIET  TMOKO  HAcTpamBaTh  MOJEIb
COJZIEP)KUMOTO TIOJl HY>KABI KOHKPETHOH OpraHu3aIlyH.
Kpome Toro, s moip30BaTeNbCKUX TUIIOB ONpEeeH
MEXaHU3M HACIEJOBaHUS, C IOMOMLIBIO KOTOPOTO
KOHKPETHBIE THUIIBI JOKYMEHTOB MOTYT HacJeloBaTh
CBOM CBOWCTBa OT OoJiee abCTPaKTHOTO.

OnHako OOBIYHO [UIA CO3JAHMS  ITOJTHOIIEHHOM

MOACIN  COACPIKUMOI0  KOHKpP €THOM OpraHu3anun
3a44acCTyro ObIBacT HCI0CTAaTOYHO HCIIOJIb30BaHUA
TOJIBKO OJHHUX  IIOJIb30BATCJIIBCKHUX  THIIOB. Yacro

MOJIL30BATENI0 TPeOYyeTCsl COMOCTaBUTh C KAXKIBIM W3
MOJIb30BaTEIBCKUX TUTIOB HEKOTOPHIi Habop
METaJaHHbIX, KAUECTBEHHO XapaKTEPU3YIOLUN TaHHBIN
KoHKpeTHbIH Tun. Jlist atoro B Alfresco ucmosb3yrores
ceoticmea  (properties). Ilpu omnpeneneHUHd HOBOTO
CBOWCTBAa TIOJNB30BATelb JOIDKEH yKa3aTh €ro WMs U
UCIIONIB3YEeMBIH THIT JaHHBIX. PaboTa co cBoicTBaMu B
Alfresco manomuHaer paboTy ¢ MHOJSIMH KIacCOB B
OOIl. Opnako B MOCHEAHEM CIy4yae IMOJIb30BATEINIO
HEOOXOMMO MPOTPAMMHUPOBATh BCIO OH3HEC-TIOTHKY
caMoCTOATeNbHO, B TO BpeMs kak Alfresco mossossier
JIEKIIapaTUBHO OTIICHIBATh OTpaHHYEHUS,
HaKJIa/IbIBAEMbIe HA 3HAUEHUS CBOWCTB.

Alfresco mpemocraBisieT BO3MOKHOCTH 3aJaHHs
crenyommx ozpanuvenuti (constraints): orpanuuenne
Ha MUHUMAJILHOE W MaKCHMAaJIbHOE 3HAYEHUE CBONCTBRA,
OrpaHWYEeHWe Ha JUIMHY  3HAYeHUs  CBOMCTHA,
OrpaHUYEHHEe, KOHTPOJUPYIOLIEE KOJMYECTBO W BHJL
JJIEMEHTOB B CJIydae MCIOJIL30BAHMS THUIIA JAHHBIX
«CTIMCOK», OTpaHHYEHHE, 33JaBaeMOE C TIOMOIIBIO
PETYIISPHBIX BHIPAKEHHH.

IMomMuMo onpenesieHus TAKCOHOMHH JIOKYMEHTOB
opraHm3aniu W Habopa HMX METaJaHHBIX, 3a4acTyio
ObIBaeT HEOOXOAMMO  ONPEACNATh CBA3HM  MEXKIY
pasiMYHBIMKM THIIAMH JOKYMEHTOB. JIjusi 9TOro B
Alfresco wucnonesyrores  accoyuayuu  (association),
KOTOPBIC MOXKHO Pa3[Ie/iuTh Ha JBa Kiacca.

1) IIpocThle accolmanuy, ¢ ITOMOIIBIO KOTOPBIX
[IOJIB30BATENIb  YKAa3bIBAa€T, YTO JBa KOHKPETHBIX
MOJIH30BaTEIBCKIX THIIA CBSI3aHBI MEXITy COOOM.

2) AccolManuy, OMNpENeNsIONNe «POICTBEHHBIC
CBSI3U MEXAY ABYMsI OJIb30BaTe bckiuMu Trmamu (child
associations). Acconmaryy JaHHOTO THIA HAIaraioT
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JIOTIONTHATEIFHOE OTpaHUYCHHE, MPEAIoarampiee, 9ro
CBS3aHHBIA JTOKYMEHT 3aBHUCHUT OT JIOKYMEHTa, C
KOTOPBIM OH cBsi3aH. T.e., Hampumep, NMpH yIaJCHUH
POIUTENBCKOTO JOKYMEHTa, JOYEPHUH TakkKe JOJKEH
ObITh ynaneH. B Alfresco ects BcTpoeHHas acconuanuu
nmanHoro tuma — Contains, koTopas UCTIONB3yeTCs ISt
ONpeJIeNICHUs] CBSI3U MEX]Y IMOJIb30BATEIbCKUM THUIIOB,
BBICTYTAIONIMM B KauecTBE KOHTEWHepa, Hampumep,
«Karanor», u ero cofepKuMbIM.

C TTOMOTIIBIO HCTIOJTB30BaHUA
MOJNB30BaTeNb MOXKET pacUIMpPUTh HAOOP
OTAENBHBIX  TOJIb30BATEILCKUX  THUIIOB.
BO3HHKAeT HEOOXOAMMOCTh, CHAENaTh JOCTYMHBIMH
W3BHE TOJIbKO HEKOTOpbIE JOKYMeHThI. [list 3TOro
HEOOXOUMO  OMNpPEICIIUTh HA0OP TOMOJHUTEIHHBIX
CBOKMCTB, ¢ momoripio KoTopbix Alfresco morma 6wl
OMpENeNATh, JOKEH JIU OBITh JOCTYICH JIaHHBIA
JMIOKYMEHT W3BHE, WIH HeT. VCnonb30BaHHME aclEeKTOB
HAIIOMHMHAET MCIOJIb30BaHUE HHTEP(EHCOB B 0OBEKTHO-
OpHUCHTHPOBAaHHOM  mporpammupoBanmu. C  ux
MOMOIIBIO  TIOJIK30BaTeNbh MOXET J00aBUTH  PsII
JIOTIOJIHUTENBHBIX CBOMCTB K OTJACIbHBIM THIIAM, HE
MEHSISl HEPAPXHIO B IIETIOM.

acnexkmos,
CBOMCTB
3agacTyio

Microsoft SharePoint — unCTpyMeHT a1t co3naHus

CaiToB, MPEIOCTABIAIONINX TOJTE30BATEIISIM
BO3MOKHOCTE JUIsI COBMECTHOM pabGothl. Co3maBacMbie
Ha 1uargpopme SharePoint caiitel MoOryT OBITH

WCIIOJIb30BaHbl B KaueCTBE XpaHWIHIIA WH(OpMaLuH,
3HAHUHA W JOKYMEHTOB, a TaKKe MCIOJIb30BaThCS IS
HCIIONHEHNS OOJeryamiux B3auMOAEHCTBHE BeO-
NPWIOKEHHH, TAKUX KaK BUKU U OJ0TH.

Mopens pmanasix SharePoint 2010 cocrour wu3
MepeYrcIeHHbIX HIKe noustuii [Perran, 2010].

Cnucku (columns) mnpexacrasnsier coOoit  HaGop
CBEICHHH, MpEIHA3HAYCHHBIH I  COBMECTHOTO
UCIIOJIb30BAHUS Pa3IUYHBIMH IIOJIb30BaTEIEM.

Bubnuomexu  (libraries) npennasnauensr  uis
XpaHEeHUs KOHTeHTa opranu3zanuu. Kaxxmgas 6ubimoreka
0TOOpakaeT CIUCOK JIOKYMEHTOB U HEKOTOPBIH Habop
CBEJICHUII 0 HHUX, KOTOpBIE ITOMOTAIOT MOJIb30BATEISIM B
pabore. ITonp3oBaTenn MOTYT YOPaBIATh
0TOOpaXeHNEM JJOKyMEHTOB, a TaK)Ke KOHTPOJIHPOBATh
JOCTYyIl K HHM, OTpaHMYMBas KpYyr TOJb30BaTeNei,
KOTOPBIM Pa3peliaeTcsi MPOCMaTpUBaTh JOKYMEHTHI 110
ux yTBepxkaeHus. Kpome Toro, OMOIHOTEKH SIBISIOTCS
CPENCTBOM KOHTPOJS BEPCHHA: € HMX IOMOLIBIO
BO3MOXXHO OJHOBPEMEHHO paboTaTth ¢ pPa3InYHBIMU
BEPCHSAMHU OJHOTO U TOrO ke AoKyMeHTa. Comep:KkumMoe
OMONHOTEKH, TaKkKe KaK M COICPIKHMOE CIIHCKa,
OTIPEACIISETCS €€ THIIOM.

Cmonoey (lists) mnpexncraeiasier coboit  arpuOyT
METAaJaHHBIX, I/ICHOJ'II:.SyeMI:Jﬁ JJIL OIIMCAHUA OTACIBbHBIX
9JIEMEHTOB B CITMCKE WJIM OMOJINOTEKE.

Tun xoumenma (content types) McHonb3yroTCs UIst
OITMCAHUS CBOMCTB 3JIEMEHTOB CITUCKOB U OubHnoTek. C
MOMOIIBI0 THIIOB KOHTEHTA TIOJb30BATENlb  MOXKET,

HamnpuMep, OHpPEIETUTh TAKCOHOMMIO JOKYMEHTOB B
o6ubnmroreke JIOKYMEHTOB. IMonnepxuBatoTcst
CIeAyIOIMe THUMBl KOHTEHTA: METaJaHHble WU



CBOWMCTBa,  IIOJIb30BaTEJIbCKHUE
MPOLIECCHI, MAa0IOHBI JOKYMEHTOB.

dbopmbl,  paboune

B pesynsrare cpaBHEHHS TPHUHSATO PEIICHHE MPH
paspabotke  moprama  ucnonb3oBath  Alfresco.
HemanoBaxkHelM (hakTOpamMu TpH BEIOOPE CHCTEMBI
CTaJli OTKPHITOCTH MCXOAHOTO KOJA W HCIOJIb30BAHHE
OTKPBITHIX cTanmapToB. Kpome toro, cucrema Alfresco
peanu3oBaHa Ha sA3bIKE Java, YTO 3HAYMTEIHHO
YIPOLIAET WHTETPALUIO ¢ KOMIIOHEHTaMH O00paboTKH
OHTOJIOTHIf M WHCTpyMeHTamu Semantic Web, Ttak xe
peann3oBaHHBIMHU Ha JaHHOM si3bike. SharePoint B coto
ouepeb OPUEHTHPOBAH HAa KOPIIOPATHBHBINA CETMEHT U

perernst  Microsoft, ob6mamaer  orpaHWYEHHBIMH
BO3MO)KHOCTSIMU WHTETpaIiH CEMaHTHYECKHUX
TEXHOJIOTHM.

3akJIoueHue

[Ipumenenne OITMCAHHBIX IOIXO/I0B pu
MOCTPOCHUH mopTana CYIIECTBEHHO CHHU3UT
TPYIOEMKOCTh TIOMCKa HEoOXoanMou HMH(popMAaImm, ee
aHaJM3a W BO3MOXKHOCTH  HCIIOJB30BaHUSI B

uccnenoBanuax. IlomyuyeHHass B pe3ynbTare aHalln3a
JMIOKYMEGHTOB HMH(MOpMAIMsg MOXET HCIOIb30BaThCS
WCCIIE0BATENSAIMU /JI1 YCOBEPUICHCTBOBAHUA MoJeeH
IMpeAMETHOH o0NacTH, MOCTPOCHHBIX HMH. Takum
obpazoMm, TOSABISETCS  OCHOBAa  JUIsI  CO3JAaHUA
WHTEJUIEKTYyaJIbHOM CHUCTEMBl C BBICOKOW CTEINEHbBIO
obparHoil cBs3u. OpueHTalMsi HAa 3HAHUS SIBISAETCA
0a30BBIM MEXaHM3MOM (YHKIIMOHHPOBAaHUS IIOpPTAa,
YTO TMO3BOJIAET KOMIUIEKCHO pelIaTh IOCTaBICHHbIE
3aJ1a4H.

Pabora BbImonmHeHa mnpu mojzepxkke IIporpaMmsr
«Hayunprii ¢orx HUY BIID» codunaHCHpOBaHUSA
rpaatoB PO®U u PTH® (mpoekt Ne 12-09-0102).
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The paper describes the development of a portal
about development and use of tools based on the
(meta) modeling (using DSM, DSL, etc.). The
architecture of a portal, information retrieval subsystem
and document management are described.

The purpose of the portal is the creation of "self-
developing" resource, which provides intelligent search
and automatic processing of the results (documents and
sources), easy havigation on the found resources.
Implementation is based on the ontologies approach.

The main feature of suggested methods is an
integrated approach to development. The approach
bases on a multi-level ontology repository. The portal
allows searching and analyzing information, creating
and researching model, publishing research results.
Software gives an opportunity of a flexible
customizing. The main topic of this paper is an
intelligent information search means based on semantic
indexation, automatic document classification, tracking
of semantic links between documents and automatic
summarization.



