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Crarbs TOCBAIICHA OIMHCAHHIO Pa3pabOTKH MOpTalia, OPUCHTHPOBAHHOTO HA MOIICPIKKY pabOThI HCClieaoBaTenen
(mpemnomaBareneii, aCIUPAHTOB, CTYAEHTORB), 3aHUMAIONUXCS BOMPOCAMU MOJETUPOBAHUS HH(POPMAIIMOHHBIX CHCTEM B
pa3IMYHBIX MPEAMETHBIX OONACTSIX, CO3JaHUS M HUCIOJNB30BaHHA HWHCTPYMEHTAIbHBIX CpPEACTB Pa3pabOTKH,
OCHOBaHHBIX Ha (Mera)MonenupoBanuu (npumeHenun DSM, DSL u ap.). B nanHoit paboTe mpeacTaBieHo OMUCaHKE
ApXUTEKTYpPhI MOPTalia, CPEACTB HHPOPMAIIMOHHOTO TOMCKA M YIPABICHUS JOKYMEHTAMHU, CO3AaHUs SIMHOW CHCTEMBI
JIOKyMEHTOB, OTHOCSIIIMXCS K JAHHON 0OJNACTH MCCIIEI0BAHHIA.

KuaroueBble cjioBa: MOpTas; OHTOIOTHH, MOJIETMPOBAaHNE HH(POPMAIMOHHBIX CHCTEM.

B pacnopsiKeHne MOJIb30BaTEIICH cpencraa

BBEI[EHI/IE HWHTEJUJIEKTYaJIbHOTO TIOMCKAa M aBTOMAaTU3UPOBAaHHOM

00paboTKM MOMYYEHHBIX pe3yJbTaroB (IOKyMEHTOB,

B Hacrosmee BpemMs He CYIIECTBYET | CIUHOTO I/ICTO‘IHI/II(OB), yz[06HLIe CpelcTBa HaBUTallMA 110

MH(POPMALMOHHOIO  PECYpPCa, OPUEHTUPOBAHHOTO  HA HalJeHHbIM pecypcaM. Peannzanus oOcCHOBaHa Ha

HOJUIEPKKY pabOThl MCCleoBarenel, 3aHUMaIOIMXCs WUCIIOJIb30BAaHUHM  OHTOJIOTHM,  OIMCBIBAIOIIMX  KakK

BOIPOCAMH MOJC/IMPOBAHHS NHPOPMALMOHHEIX CHCTEM mpeIMeTHY0 00iacTh, Tak © oOpabaTbIBaeMEIe
B Pa3JIMYHBIX MPEIMETHBIX 00JACTAX, XOTS MPOEKTHI 1O JOKYMEHTEL

JAHHOMY HallpaBJICHHIO BHIMOJHAIOTCS B  CaHKT-
[TetepOyprckoM rocyaapCTBEHHOM YHUBepcuTeTe (o
pykoBozictBoM mpoteccopa Tepexosa A.H.), HOxHoM
(benepanbHOM — yHUBEpCHUTETE  (DYKOBOOHTENH  —
npodeccop Porozop FHO.M.) m nmp. Mudopmauus o6
UCCIICOBAHUAX Pa3MEIIaeTcsl Ha CalTaXx OTHEIbHBIX
opranuzanui (kadenp yHHUBEPCUTETOB W Mp.), GUpM-

Ilonp3oBaTenn  mopTana  JOJDKHBI  IONYYUTh
BO3MOKHOCTh HACTPOWKH 3THX CPE/ICTB B COOTBETCTBUHU
CO CBOMMH IOTPEOHOCTAMH, a TaKke BO3MOKHOCTb
OTIepPaTUBHOTO B3aUMOICHUCTBUS, 0OMeHa HH(popMaIen
1 TyONVKaluy pe3ylnbTaTOB CBOMX HWCCIEIOBAHHMNA JIS
00CyXIeHsI, KOJUICKTHBHOHN PabOTHI HA/T IPOSKTAMHU.

pa3spabOTYNKOB, ~HMMEIOTCS TOPTAlb, IOCBSIICHHBIC Jliist paboThl ¢ MOAIENsIMH IOJDKEH OBITh pazpaboTaH
OTICNBHEIM ~ MPOCKTaM, MPOBOAMMBIM IO JaHHOW crienpanu3upoBanHeiil s3b1K (DSL) ¢ mcnons3oBanuem
TeMarnke KoHdepenumsam  (http://www.metacase.com/, CO3/IaHHBIX TMPH BBIMONHEHHH MpoeKTa cpeicTs. [lpu
hittp://www.eclipse.org/, http://www.omg.org/, peanu3anuy MpoeKTa Mo CO3MAHHUI0 MOpTalia PeIalTCs
http://www.dsm-conference.org/ u sp.). ITouck HyxHO# 3ajJlaud, CBSA3aHHbIE C OpraHm3alMedl KOJUIEKTHBHON
uHpOpMaLH (ocobenno T MOJIOZBIX paboThI, TIOUCKOM, cOOpPOM M aHAIIM30M MaTepUajoB U
hccrienioBareseil) 3aTpyAHEH: C  OJHOW  CTOPOHBI, X nyOnMKanueii.

HNMECTCA MHOKECTBO PECYpPCOB, C I[pyl"Oﬁ — MHOT'HUC H3
HHX OKa3bIBalOTCA 6CCHOH€3HLIMI/I, HC OTBCUHAOIIMWMHU
IMMOUCKOBBIM 3aripocam IIOJIb30BaTEIICH. Haan/IMep, npu
IMOUCKE IO CJIOBY «MCETAMOACIMPOBAHUEC) ITOT TCPMHUH
HNOABJISIETCA B COYCTAHHMM C TaKMMHU IIOHATHAMH KakK
«HGI:IpOJ'IHHFBPICTH‘leCKOG MMporpaMMUPOBAHUCH,
LTICUXOJIOTUA), KTUITHO3» U T.[.

3amaun MOMOOHOTO XapakTepa peniaiuch W paHee
IpyruMu  uccienopatensiMu. OCOOEHHO XOTENOCh Obl
ormetuTh pabotel [3aropymero, 2004], [3aropyimbko,
2008], [Manbuesa, 2008]. HoBusHa npeacTaBieHHOM
paboOTHl 3aKIIOYAaeTCsd B KOMIUICKCHOM TIOAXONE K
pa3paboTke TOpTana, WHTETPUPYIOIIEM BO3MOKHOCTH
MH()OPMAIMOHHBIX TEXHOJOTHH U CHCTEM DPa3IMIHOTO

Lens cosnanus moprana B HUY BIID — cosnanme HA3HAYCHHS Ha OCHOBC 3HAHHUI O MPEIMETHOW 00NACTH
«CaMOpa3BHUBAIOIIETOCA» pecypca, MPemIoCTaBISIONIETO CHCTEMBL.
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IIpu pabore ¢ MOPTANOM IOJIB30BATEIHM MOJIYYAIOT
3} deKTUBHBIE HHTEUICKTYaJbHBIE CpEICTBAa IIOUCKA
UHGOPMALMKM Ha OCHOBE CEMAaHTHYECKOW HHIEKCaluH,
ABTOMAaTHYECKOW KJACCU(PUKAMKM U KaTaJloTU3aluu
HaWJICHHBIX JIOKyMEHTOB c HOCTPOCHUEM
CEeMaHTHYECKUX cBsI3ei MEXAY HUMH u
ABTOMAaTHYECKOTO  peepHpOBaHUs  JTOKYMEHTOB  C
UCIIOJIb30BaHUEeM 3HaHHMU. DQQeKTHBHOCTH paboThl C

OJICKTPOHHBIMU JAOKYMCHTaM1 npeanojiaracTcsa
3HAYUTCIIBHO YBEIUYUTH 3a CUCT ux
HUHTEIIEKTYaJIbHOTO aHaJIm3a, JJIA KOTOpOTO

HPUMEHSIOTCS AreHTHBIH M OHTOJOTMYECKHMH MOIXOMIbI
[JTanus, 2009a].

1. Konuenuusi mopraJja

Knrouesoit uaeeu (YHKIIMOHUPOBaHUS
pa3pabaTeiBaeMOro mopTaia SBISETCS aJanTHPYeMOCTh
K IOTpeOHOCTAM Toss30Batens. [Ipu co3ganum noprana
HEOOXOMMO yYHUTHIBaTh HE TOJNBKO IOTPEOHOCTH
MONB30BaTeNe, HO M OCOOCHHOCTH IIPEACTABICHUS
3HaHuil B HutepHer. Ilopranm HOMKEH HE TONBKO
obecrneynTh Ooee OBICTPHIIA JIOCTYTI K
MH(OPMAIMOHHEIM pecypcaM, HO W TPEJOCTaBHTh B
pacropsbpKeHHEe — IOoNb30BaTeled  JOMOJHHUTEIbHBIC
BO3MO)KHOCTH II0 OPTaHU3AIMK HayYHBIX UCCIICOBAaHUN
U COBMECTHON paboThl Hax MpoeKTaMH. Taxkum
o0pa3oM, HEOOXOAMMO peann3oBaTh WHCTPYMEHTApHH,
00ecreYnBaroNTHi aBTOMAaTHU3ALIUIO TPYAOEMKHUX
orepamyii Mo MOMCKY M aHaJIW3y NaHHBIX, pa3paboTke
MozeNeil HTHHOBAIMOHHOTO PAa3BUTHA U MX alpoOariy 1
np. MHoromepHas Kiaccupukanus ® - ygoOHas
KaTaJIOTU3aLHsl pecypcos, HaJIN4He CpeIcTB
HaBUTallMM, HACTPaMBaeMbIX B COOTBETCTBHH C
3arpocaMu TOJIb30BaTeNe, — elle OfHO TpeOoBaHUE K
MopTay.

B KkadecTBe OCHOBBI HCCJIEHOBATENHLCKOrO HOpTasa
JIOJDKHO ~ OBITh  CO37aHO  MH(MOPMAIMOHHOE AP0
JUCUUIUIMHBI, KOTOPYIO OH mpejcraBisier. Ha ocHoBe
ATOTO  sipa, MPEAOCTABIAIONIEr0  HCCIIe0BaTENsIM
0azoByro mH(poOpMaIMIO ¥ HAOOpP CEPBUCOB, OIDKHBI
pa3BHUBaTHCS MHPOPMAIIMOHHBIE PECYPCHI, CO3IaBaeMble
MOJIB30BaTeIsIMU NopTaiia. OauH U3 GyHIaMEeHTaIbHbBIX
OPUHIMIOB —  OTKPBITOCTH B COYETAHHH €
3aIIMIIEeHHOCTRIO. TTopTall Jo/mKeH OBITh IMOCTPOEH Kak
«CaMOTIOAJICPKHUBAOLIUIC pecypc: pa3BuTHE
noprasa, pacliMpPeHHe ero sapa 1 HAOJHEHUE HOBBIMU
pecypcaMu, Kak W YIpaBlCHUE, JIOKHUTCS Ha CaMuX
110JIb30BaTEEH,

Ilpu CO3JIaHUU noprana YUHUTBIBAIOTCS
BO3MOKHOCTH COBPEMEHHBIX HHPOPMALHOHHBIX
TEXHOJOTH, MOJE3HBIC C TOYKH 3PEHHS PEIIacMbIX
3agad. [lepCHeKTHBHBIMU TEHJCHIUSMU Pa3BUTHUS
Wureprer cuuratorcs koHuermms Web 2.0 wu
texnostorus Semantic Web [O'Reilly, 2005], [Berners-
Lee, 2001]. Beitecustomuii Tpaguiuonusie \Web-
cepBuchl Web 2.0 He sBusercss TeXHOJOTHEH WIH
crenuanbHbiM cTuiieM \Web-ausailina — ero cieayer
paccMaTpuBaTh ~ KaK ~ KOMIUIEKCHBIM  IOOXOH K
OpraHM3aly, peanusanud u  nomdepxkke  \Web-
pecypcoB. Hambosnee XapakTepHBIMH TEXHOJIOTHSAMH,
peammsyronmmu  ogxox Web 2.0, ssusrorcs wiki-

pecypenl, Omorn, Ttexuomorust FOAF, TexHomoruu
CHHIMKAI[MH HOBOCTEH U TIp.

briorn (ceTeBble NHEBHUKH) MPEICTABISIIOT COOOM
OIMH H3 CaMBIX SPKAX TMPUMEPOB HCIOIb30BAHUS
npunnunos Web 2.0. 3uaumrensHas uacte Web-
KOHTEHTa  CO3MaeTCs  MOJB30BaTeIsIMH, a  HE
BIIajiesibliaMu pecypca. JIJist 3TOro akTUBHO HCIONB3YIOT
texuosorun RSS u FOAF, xapakrepubie amst Web 2.0.
Ucnone3yrorcss  Takke Toru  (tags, MeTku) s
TEMaTHIECKOTO CTPYKTYPUPOBAHHUSI KOHTEHTA.
Texuonorus FOAF (Friend Of A Friend) ssusercs
OIHOM M3 BaXXHEHIINX COCTABISIOIIMX COLHMAIBHBIX
Wnrepner-ceteil.  Ilonmp3oBaTento  MpenoCTaBiseTCs
BO3MOYKHOCTh TIOJIIMCATHCSI HA HOBOCTU M MaTepUalibl
TEX TMOJNb30BaTeNel, KOTOphIE HAXOMITCS B  Tak
Ha3bIBAEMOM  «CIHCKE  Jpy3ci». DTUM  CcaMbIM
noompsiercst  obmieHne  mojb3oBatencii  Cerw.
Texuonorust RSS (Really: Simple Syndication) — arto
npocrasi W d{dexkTHBHas  TEXHOJOTUS  AKCIOPTa
THIIEPTEKCTA, UCTOJIb3yeMast U CO3MaHUs HOBOCTHBIX
JIeHT. JTa TEeXHOJIOTHS, KaKk U apyrue texunoioruu Web
2.0, ocHOBaHa Ha HCIOJb30BAHUU S3bIKA Pa3METKH
XML.

Bce 3TH  BO3MOXXHOCTM  HMCHONB3YIOTCA  [pPHU
CO3IaHMH WOpTaja Uil OpraHM3alud dPPEKTUBHOU
paboTh MOJIB30BaTEIICH, HX ONEPATUBHOIO
B3aMMOJIEICTBHUS B XOJI€ MCCJIEJOBAaHUM.

2. ApxuMTeKTypa nopraJja

ApxuTekTypa moOpTaja OCHOBaHa Ha CO3IaHHU
MHOTOYPOBHEBBIX MOJIENeH, yIpaBsIommMx paboToi
cuctembl. DaKkTHYECKH NPOrpaMMHOE obecreueHne
paboTaer B pe:KUMe HHTEPIPETAILH ITUX MOJIENEH, 4TO
obecrieunBaeT MaKCHMaJIbHbIC BO3MOXHOCTH
ajlanTalMd CUCTEMbl Yepe3 BHECCHHE H3MCHCHUU B
MOJIENT B TIPOIIECCe IKCIUTyaTanun cuctembl [JIsmona,
2008]. VmpoieHHass CTpyKTypa MoOjeNeil mopraia
mokazana Ha puc. 1. [IpeaMeTHO-3aBUCHMbIC MOJCITH —
3TO MOJIEIM OHTOJIOTHYECKOTO YPOBHSI.

I I
. Mopaean
Penosurapuii 5 . Web-
. NpeIMeTHOI
OHTOJIOTHii MoOJIeJb
obJiacTu | |
Mopein Mopnenu 6a30BbIX
penopTuHra yp()];}[ei}'[
Ba3oBble KJacchl
CHCTEMBI
“ {
Humepdgpeiic oocmyna
— K OaHHbIM
BM/JI

Pucynok 1 — O6miast cxema pabOThI TOMCKOBON CUCTEMBI

Mopenu 0a30BBIX YpPOBHEH ITO3BOJSIOT OMUCATh
«SIJpo» TopTajia, 0a3oBbIe MOHATHS €ro MpPeAMETHON
0o0macTH, a TakXKe CreHEePHpPOBaTh H HACTPOHTH
naTepdeiic monp3oBarenss W chopmmpoBarh Oazy



IaHHBIX moprtaia. [lopTam (yHKIMOHHpPYET B peKUME
WHTEpIpeTanun 3TUX Mojenei. ba3zoBeie Mopenu
SBIISIIOTCS PaCIIUPSEMBIMH, Ha X OCHOBE MOTYT OBITH
CO3/J1aHbI HOBBIE MpeIMETHO-OpPUEHTUPOBAHHbBIE
(onTOnmormueckue) Momenu. Jns WX CO3MAHUS
pa3pabarbiBaroTCs crenHasbHbIe MpeIMEeTHO-
OpUEHTUpPOBaHHbIE  s3bIKH. [lomp3oBaTenmu  MoOryT
BHOCUTh M3MEHEHHs B MOJEIM B  Ipolecce
(hYHKIIMOHUPOBAHMS CHCTEMBI, HACTpPaWBas ¢ Ha CBOU
MOTPEOHOCTH.

[IporpaMMHBIE KOMIIOHEHTBI CHCTEMBI PabOTaroT C
MOZEISIMU CBOMX YpOBHEH (s13B1KOBOI
HUHCTPYMEHTapHH, cpencraa peCTpyKTypH3aliu
JNAaHHBIX, CPEACTBA  MHTEIUICKTYaJbHOTO  IIOHCKa,
aHanM3a ¥ KaraJoru3aldH JOKyMCHTOB, CPEACTBa
peropTHHra, CPEACTBA aHAllM3a MaHHBIX M MOJeneii,
noncucremMa 6e3omnacHocTH u mp.). Cucrema Jomyckaet
pacirupenne QyHKIMOHATBHOCTH Yepe3 MOAKITIOYCHHE
HOBBIX IPOrpaMMHBIX KOMIIOHEHTOB.

3. Onucanue JOKyMeHTa ¢ NOMOIILIO
OHTOJIOTHH

Ilpomecc momcka wWHPOPMAIMU C  ITOMOILIBIO
TIOMCKOBOI CHCTEMBI MOXKET OBITh OMUCAH CICAYIOLIHM
obpasom [Jlanun, 2009b]. V nonbp3oBarens BO3HUKAET
uHbOpMAIIMOHHAS ~ MOTPEOHOCTh  (HEOOXOAUMOCTH
HAalTH CBEACHHS 0 KAaKOMY-JIHOO BOIMpoCy). 3arem
MOJTb30BATENh HEKOTOPBIM 00pa3oM (hopMasmu3yeT CBOO
HHPOPMAIIMOHHYIO MOTPEOHOCTh B BHIe 3ampoca (B
TPAJMIIHOHHBIX CHCTEMaX 3TO BBIJCICHHOE MHOXECTBO
KJTFOUECBBIX CIIOB C 3a(UKCHPOBAHHBIMU OTHOIICHUSIMHU
Mexay HuMmH). Ha crenyromem stane yepe3 uHTepeiic
MOMCKOBOIl cHCTeMBI BBOAMTCS 3ampoc. Cucrema Ha
MHOXECTBE JOKYMEHTOB, SIBIISTFOTLEMCSI
UH(POPMALOHHO-TTOUCKOBBIM HPOCTPAHCTBOM,
OCYIIECTBIISICT BBHIOOPKY JOKYMEHTOB, KOTOpBIE IO
BHECEHHBIM B CHCTEMY KPHUTEPHIM COOTBETCTBYIOT
3anpocy TOJb30BaTeNsi, W (OPMHPYET — Pe3yibTar
(otknuk). HaiimeHHble  JTOKYMEHTBI MO  CBOEMY
CONIEP)KAHUIO JICTATCS Ha JIBE TPYIIIBI TOKYMEHTHI,
COOTBETCTBYIOIIME HMH(DOPMALMOHHON mOTpeOHOCTH
nonb3oBatess (pereBaHTHBIC), W JOKYMEHTBI, HE
COOTBETCTBYIOLIUE ero HH(GOPMALMOHHON
HNOTPeOHOCTH,  ~HO ~ COOTBETCTBYIOLIME  3alpocCy
HOJIb30BATENsl € TOYKM 3peHHs HHOOPMALUOHHO-
HOMCKOBO# CHCTEMBL (MH(POPMALIMOHHBIN IIYM).

VYuureiBas crenuduKky perraeMoi 3amadu, IMpouecc
MoVCKa MH(QOPMAIIMH MOXET OBITh YAYYIICH IO JBYM
HAIMPaBJICHUSIM: pPEIIEBAaHTHOCTH  pe3yibTara U
MpelcTaBieHnto OoTKimMka. O0e 3amaun mpeaaraercs
pemiath ¢ IOMOIIBID OHTOJOIMYECKOTO  IIOAXO0[a,
3aBOEBBIBAIOIIETO BCE OOJIBIIYO MOMY/ISPHOCTb.

MonudunupoBaHHas cxeMa IOWCKa, peaau3yemast
NIPY CO3[aHWH TOPTaia, IPEACTaBICHA Ha pUC. 2.

OcHOBHasi 0COOEHHOCTH IIPEJIaraeMoro Mojaxoia —
UCIOJIb30BaHUE PENO3UTapHs OHTOJOTMH Ha 3Tamax
npeoOpa3oBaHusl 3ampoca M JoKyMeHTa. OTKIMKOM
ABIAETCS  CTPYKTYPHPOBaHHBIA  JOKyMEHT,  T.C.
JIOKYMEHT, B KOTOPOM BBIJIEJICHBI IIOHATHUSA OHTOJIOTHH.
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IToab30BaTenu

Pucynok 2 — O6mias cxema paboThI HOHCKOBOI CHCTEMBI

O cTpyKType perno3uTapusi OHTOJIOTHUI PAacCKa3aHo B
CIIEIYIOIIEM pa3ferre.

4. loxcucTemMa ynpasJjieHHs JOKYMEHTaMH
nopraJa

MerTombl  MCKYCCTBEHHOTO  WHTEJUIEKTa,  Kak
IpaBWIO, HCHOJB3YIOTCA JUI1l  pElIeHusd TPYAHO
(hopmann3yembIX 3a1ad, TOCTAHOBKA KOTOPBIX MPOCTa U
NOHATHA [/ 4YeJIOBEeKa, HO IpH  pa3paboTke
aJITOPUTMOB UX PEIICHUs BO3HHUKAIOT TpynHocTU. OfHa
U3 TaKuX 3ajay pabora ¢ JOKyMEHTaMH B
I/IH(i)OpMaHI/IOHHLIX CHUCTEMax. ux IIOUCK u
KaTaJoru3alys, aHaJlu3 U U3BJICUCHNE HHPOPMALUH.

B Hactosmee BpeMsa CYHICCTBYIKOT Ppas3IMYHbIC
noaxoAabl, MOACIU W SA3bIKHM, OPHUCHTHPOBAHHBLIC Ha
HWHTCTPUPOBAHHOC  ONHMCAHHWE JAaHHBIX U 3HAHUM.
Hawnbounee MNEPCICKTUBHBIM W YHHUBCPCAJIbHBIM, IIO
MHCHHUIO aBTOPOB, IIPCACTABIACTCA OHTOJIOTHUYECKUM
oaxXond.

CornacHO  OOHIETIPUHATOMY  OMPEJEICHUI0, TOJ
oHTOJIOTHEH (B LIMPOKOM CMBICIIE) MOHUMAeTcs 0Oasa

3HaHUM  CHEeNMAJIBHOTO  THIA, KOTOpas  MOXKET
«YUTATBCS» W IIOHUMATBCS,  OTUYXKIATbCcid  OT
paspaboTunka W/MiKM  (QU3HYECKH pa3NeNsAThCS  ee

MOJTB30BATESIMA. YUNTBIBas CHEUU(UKY pelIaeMbIX B
JaHHOW paboTe 3a7ad, MOXKHO KOHKPETH3UPOBAaTh
MOHSTHE OHTOJIOTHH: OHTOJIOTHSI — 3TO ClelHUpUKanus
HEKOTOPOH MpeaAMETHON 00J1acTH, KOTOpasi BKIIIOYAeT B
cebs crnoBapb TEPMHUHOB (MOHATHI) NpeIMETHOU
00IacTi M MHOXKECTBO CBSI3€H MEXIy HHUMH, KOTOpHIC
ONHKCHIBAIOT, KAaK 3TH TEPMUHBI COOTHOCSTCA MEXIY

coboii [Jlanun, 2009b].

Jnsg mocTpoeHus HMepapXuH TOHATHH OHTONOTHH
HCTIONIB3YIOTCA CIEAYIONIe 0a30BbIe THITHI OTHOIICHUH!
“is_a” («kmacc — MOAKIACC», TUHOHUMHA); “part of”
(«gactp — wemoe», MepoHuMmus); “synonym of”
(cunonumus). CremyeT y4ecTb, YTO JAHHBIC THUIIBI
OTHOIICHUH SIBJISIIOTCS 0a30BBIMH M HE 3aBUCAT OT
OHTOJIOTHH, HO HEo0X0ANMO HpeA0CTaBUTh



MOJL30BATENI0  BO3MOXKHOCTH  JOOABIIEHHS  HOBBIX
OTHONICHHUH, KOTOphle OBl YYUTHIBAIM CHEIUPHUKY
OTIMCHIBAEMOM MPEIMETHOUN 00IaCTH.

B npexncraBieHHOM MOAX0A€ BBIIEIAIOTCS TPU TUIA
OHTOJIOT UM

— OHTOJIOTHSI TOPEIMETHOH 00JaCTH KOHKPETHOI
unpopmanuonnoi cuctems (UC);

— OHTOJIOTHS Kak 6aza 3HAHHH (B3)
HHTEJUICKTYaIbHOTO arcHTa;

— OHTOJIOTHSI KaK OIHCAHHUE TOKyMEHTA.

Paccmorpum Ha3HAYCHHE Ka)KJJ0TO u3

TMEPEINCICHHBIX TUIIOB OHTOJIOTHH.

OHTOIIOTHH TIPEAMETHOW 00IacTH UMEIOT Hambolee

TUNIMYHOE IIPUMEHEHHWE, OHHM HCIOJB3YIOTCS Ul
ONMHCaHWsg NOHATHH npeaMerHoit obmactu MUC.
Hanpumep, mxoibHOe 00pa3oBaHUe, COLMAJIbHAS

MOMOILlb TpaKJaHaM WJIM WHHOBAallMOHHOE pa3BUTHE
peruoHoB. B OHTONOrUM 3TOrO THIIA ONUCHIBACTCS CBS3b
MOHATUM, $A3BIKOBBIE EAWHUIBI JJII HX BBIPAXKEHUS,
aKCHOMBI MpeAMETHOU o0acTH. OHromnorus
MpeIMETHOM obmacTu HACIIONB3YETCS TS
CEMAHTUYECKOTO WHACKCHUPOBAHMSA W AaHAJIM3a BCEX
JIOKYMEHTOB CHUCTEMBI.

Jast aHaIM3a JIOKyMEHTOB HCTIONB3YETCS
MYIBTHATCHTHBIA MOAXOM. VHTEIUIeKTya bHbBIE areHTHI,
PYKOBOICTBYACH OHTOJOTHEH Kak 0a30d 3HaHUHA

(BTOpO# THIT OHTONOTHIT), MPOU3BOMAT TIOMCK M aHAIH3
KOHKPETHBIX MOHATHH JokyMmeHTa. Kaxkaass u3 BepUIMH
TaKOil OHTOJIOTUM HUMEET OINPEACICHHBIA IPOTOTUI,
HMHTEpIpeTanys KOTOPOTO W3BECTHA areHry. Takum
o0pa3oM, areHT MHCIHOJIb3yeT  OHTOJIOTHIO.  Kak
ONpENENIEHHYI0  NpOorpaMMy  CBOMX  JICHCTBHH.
BepmrHamMu OHTOJNIOTHU JAHHOTO THIA MOTYT SIBISITBCS
TIOHSTHUS U3 OHTOJIOTHH TIPeIMETHOH 00nacTu.

Tpernit TUIN  OHTOJOTMH  HUCHONB3yeTCS  AJS
OINHKCAHMs CTPYKTYPBI U COAEPKAHUS JOKYMEHTOB. DTOT
THII OHTOJIOTMHA BKJIIO4aeT B  cebs nBa Kiacca
(mmockoctn) BepmmH. K. 1mepBOMY KiIaccy OTHOCSTCS
BEpIINHBI, ONNCHIBAIONINE CTPYKTYpY JOKYMEHTA.
Hampumep: Ttabamia, pgara, JODKHOCTE W T.JO. (OHH
NPEJICTABIAIOT COOOW OOLIMe TOHATHS, HE 3aBHUCAIINE
OT KOHKPETHOH MpeaMeTHoOM obmactu). Jpyrum Thmom
OyayT SIBISATBCS = BEPINMHBI, COAEpKAIINE ITOHITHSA
Jokymenra. IlepBblii TWn BepmmH OyneM Ha3bIBaTh
CTPYKTypHBIE BEPIIMHBI, BTOPOH THUIl — CEMAHTUYECKHE
BeplIUHbL. brarogaps TakoMy HOAXony W3 JOKyMEHTa
MOXKHO TOJY4UTh TpeOyeMble NaHHBIE. M3BECTHO, TIe
WCKaTh < JaHHBIE W KaK OHM  MOTYT  OBITh
UHTEPIPETUPOBAHBL

Ecnau npencraBiaTh JTOKYMEHT C HCIOJIb30BAaHHUEM
OHTOJIOTHM, TO 3aJada COMOCTABJIICHUS OHTOJOTHH U
aHAJIM3UPYEMOTO JOKYMEHTA CBOJIUTCS K 3ajaye MOUCKa
MOHSATUHA OHTOJOTMM B JAokyMeHTe. Kak crencrtsue,
CHUCTEME HEOOXOIMMO OTBETHTHh Ha BOMPOC: OMHCHIBACT
M JaHHas OHTOJIOTHS JIOKyMEeHT wiu HeT. Ha
MOCJIEAHUI BOMPOC MOMXHO OTBETUThH YTBEPIUTENBHO,
€CJIH B MPOLECCE COMOCTABICHUS B JIOKYMCHTE ObUIH
HalJCHbI BCE IIOHATHUS, BKJIIOYCHHBIC B OHTOJIOTHIO.
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Taxum o0Opa3oM, HCXOAHAs 3a7ada CBOIWTCS K 3aiade
MTOWCKA B TEKCTE JOKYMEHTA OOIINX HOHATHI HAa OCHOBE
(dbopManbHBIX onrcaHuii. Ha 0CHOBE OHTOJIOTHH MOXET
OBITH TIONTY4eH (hpeiiM, CIOTHI KOTOPOTO 3aIlOHSIOTCS B
mpolecce aHaiM3a JOKyMeHTa. B KadecTBe CJIOTOB
¢dpeliMa BBHICTYNAIOT MOHSATHS OHTOJOTHH, a 3HAYCHUS
ITUX ¢bpeiimoB 3aMOJHAIOTCS JIaHHBIMH
aHAIM3UPYEMOTo JOKyMeHTa. Takum oOpa3om u3
HalJEHHOTO HECTPYKTYPUPOBAHHOTO TOKYMEHTA MOXKET
OBITH MTOJYYCH CTPYKTYPHUPOBAHHBIA JOKYMEHT-(DpeiiM.

OHTOJNOTHUH  pacloyarafoTcsi Ha TPEX YPOBHIX
penosurapus. Ha mepBoM ypoBHE pacHONOXKEHBI
OHTOJIOTHH, OIMCHIBAIOIINE OOBEKTHI, HCIOIb3YEMBIC B
KOHKPETHOM  CHCTEME W  yJYHUTBHIBAIOIIUE €€
ocobenHoctd. Ha BTOpOoM ypOBHE ONHCHIBAIOTCS
OOBEKTHl, HWHBapUaHTHbIE K MPEIMETHOH OOJaCTH.
OObBEKTHl TPETHETO YPOBHS ONMCHIBAIOT Hamboiee
o0IIue TMOHATHSA M AKCHOMBI, C MOMOIIBI0 KOTOPBIX
OIUCHIBAIOTCS OOBEKTHI HIDKEIIEKAIMX YPOBHEH.

[ToMuMO omuMCaHHBIX BBIIIE OHTOJIOTHH B Ipolecce
paboTEl TOpTaja WCHONB3YIOTCS JOIOJHUTENbHbIC
OHTOJIOTHH: OHTOJIOTHSl HMCTOYHHKOB HH(OpPMamuu Hu
OHTOJIOTHsL ()OPMATOB INEKTPOHHBIX JTOKyMEeHTOB. Ha
JaHHBIH MOMEHT B OHTOJIOTMH HCTOYHHMKOB HETaJbHO
NpeCTaBICHBI pecypcel caiita
http://mwww.dsmforum.org. Taxkke B  OHTOJOIHMH
NPEe/ICTaBICHBl KOH(DEPEHINN U APYTUe MEpOITpUSTHS,
HPOBOIUMBIE O  TEMarTHKe  MOJEIUPOBAHUS
MH(OPMALMOHHBIX ~CHCTEM, OJOrM pa3paboT4HNKOB
HHCTpyMeHTanbHBIX cpeacte MetaCase u  Microsoft
Visual ~ Studio. Ownronmorms  pecypcoB  mopraia
Oasupyercst Ha  moHATHAX  JlyOnmuHCKOro  sapa
MeragaHHbIX. OHTOJOrMS  (OpPMATOB  JOKYMEHTOB
HCTIONIB3YeTCS TUTS YHH(DUKAITIH 00paboTku
JOKYMEHTOB B pa3nu4HbIX Qopmarax. OHTOIOTHH
ommcanbl Ha s3pike OWL 2.0 ¢ momomibio pemakTopa
Protégeé 4.2.

5. Peasimzanmst moacucTemMbl ypaBJieHUsI
AOKYMEHTaMH mopraJjia

OcHOBHBIMH ~ 00OpabaTelBaeMBIM  Ha  IOpTaje
00BbeKTaMUu Oy/IyT SIBISATHCS DJIEKTPOHHBIE JOKYMEHTHI,
MO3TOMY  IOACHUCTEMA  YIPaBIEHHUS JOKYMEHTaMHu
SABJISIETCS ~ KpaiiHe BaXXHBIM KOMIIOHEHTOM. [lpwm
NPOCKTUPOBAHWM  TOpTajla  NPHHATO  DEIICHHE
UCIIOJIb30BaTh OJIHY U3 cymecTByronmnx ECM-cucrem.

CornacHo mocieqHeMy OITyOJIMKOBAHHOMY OTYETY

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

npejcraBieHHbix cucrema Alfresco. Gartner ormernnu
nHHOBanMoHHbIA moxaxox [Gilbert, 2012] — wumenno
O3TOMY Afresco pacnoJaraetcsi B MNPaBOM HHXKHEM
yony. Takoke Alfresco Software momama u B oruer
arentctBa Forrester. Cortacuo Forrester, Alfresco
MOXET COCTABUTh PEAJbHYI0 aIbTEPHATUBY TAKUM
KpynHeIM urpokam psiHka ECM cucrem, kxax IBM,
Oracle, Open Text u EMC [Weintraub, 2011].

[Monb3oBaTenu MOTyT Ha4yaTh ucmob3osars Alfresco
B MX IOBCEIHEBHOI paboTe cpasy mociie YCTaHOBKH,



OJTHAKO 3TO HE TO3BOJIMT MCTIONB30BATh MPEUMYIIICCTBA,
MPEAOCTABIISIEMbIE JTAHHOW CHCTEMOM — OJHHUM W3
OCHOBHBIX SIBIIIETCS THOKas CHCTEMa YIpaBICHHS
KOHTEHTOM.

Mogens comepxumoro B Alfresco Bxitouaet B cebs
5 OCHOBHBIX COCTABJSIOIINX MEPEUUCICHHBIX HIKE
[Potts, 2008].

Honvzosamenvckue  munvt  (custom  types)
npeaHA3HAUYECHBI LISt CO3/IaHUs TaKCOHOMUH
comepxkumoro  penosuropus. C  UX  HOMOILBIO

MIOJIB30BATENb OIPEACIACT THIBI JOKYMEHTOB, KOTOpPBIE
OymyT comepxarbcsi BO BHYTPEHHEM XPaHWININE
Alfresco. TIpu 3TOM TIOJB30BATENBCKUA THI MOXKET
0003Ha4aTh HE TOIBKO KOHKPETHBIH THUIT JOKYyMEHTa, HO
u 0003HauaTh HEKOTOPYIO aOCTPAaKTHYIO KaTErOpHUIO
JOKYMEHTOB (Hampumep, «(QHHAHCOBBIH JTOKYMEHTY),
4qTo MO3BOJISICT THOKO HaCTpanBaThb MOICIIb
COJIEP)KUMOTO TIOJl HY>KABI KOHKPETHOI OpraHu3aIyH.
Kpome Toro, i moiap30BaTeNbCKUX TUIIOB ONpeEeeH
MEXaHU3M HACIEJOBaHUS, C IOMOLIBIO KOTOPOTO
KOHKPETHBIE THUIIBI JOKYMEHTOB MOTYT HacJeloBaTh
CBOM CBOWCTBa OT OoJiee abCTPaKTHOTO.

OnHako OOBIYHO [UIA CO3JAHHMS  ITOJTHOIIEHHOM

MoAcin  COACPIKUMOIO KOHKPCTHOﬁ OpraHu3anuun
3a4acCTyro ObIBacT HCI0CTAaTOYHO HCIIOJIBb30BaHUA
TOJIBKO OJHHUX  IIOJIb30BATCJIIBCKHUX  THIIOB. Yacro

MOJIL30BATENI0 TPeOYyeTCsl COMOCTaBUTh C KAKIBIM W3
MOJIb30BaTEIbCKUX TUTIOB HEKOTOPHIi Habop
METaJaHHbIX, KAUECTBEHHO XaPaKTEPU3YIOIUN TaHHBIN
KOHKpeTHbIH Tun. Jlst atoro B Alfresco ucmosb3yrores
ceoticmea (properties). Ilpu omnpemesieHHH HOBOIO
CBOWCTBAa TOJNB30BaTelb JOIDKCH yKa3aTb €ro HMs H
UCIIONIB3YEeMBIH THI JaHHBIX. PaboTa co cBOHCTBaMHU B
Alfresco manomuHaer paboTy ¢ TOJSIMH KIacCOB B
OOIl. Opnako B MOCHEAHEM Cly4yae IOJIB30BATEIIO
HEOOXOMMO MPOTPAMMHUPOBATh BCIO OH3HEC-JIOTHKY
caMoCToATeNbHO, B TO BpeMs kak Alfresco nossosser
JIEKIIapaTUBHO OTIMCHIBATh OTpaHUYCHUS,
HaKJIa/IbIBAEMbIe HA 3HAUEHUS CBOMCTB.

Alfresco mpenocraBisieT . BO3MOKHOCTH 3aJaHHs
crenyommx ozpanuvenutl (Constraints): orpanuuenne
Ha MUHUMAJILHOE U MaKCHMAaJIbHOE 3HAYEHUE CBONCTBRA,
OrpaHWYeHne | Ha ~ JUIMHY  3HAueHUs  CBOMCTHA,
OrpaHUYEHNEe, KOHTPOJUPYIOIIEe KOJIUYECTBO W BHUI
JIIEMEHTOB B CIIyYae WCIOJIB30BAHUS THUINA JIaHHBIX
«CIIHCOK», OTPaHWYECHHE, 33JaBaeMOE C ITIOMOIIBIO
PETYISPHBIX BHIPAKEHHH.

[loMUMO ONpeseNeHnsl TAaKCOHOMHH JIOKYMEHTOB
OpraHu3allid W Habopa WX METAJaHHBIX, 3a4acTyro
ObIBa€T HEOOXOAMMO  ONPEIENATh CBA3M  MEXKIY
pasIMYHBIMKM TUIIAMH JOKyMEHTOB. Jlisi DTOro B
Alfresco wucnonesyrores  accoyuayuu  (association),
KOTOPBIE MOJKHO pasJIe/IuTh Ha JBa Kilacca.

1) IIpocThle accolmanuy, ¢ ITOMOIIBIO KOTOPBIX
[IOJIB30BATENIb  YKAa3blBAa€T, YTO JBa KOHKPETHBIX
MOJIh30BaTEIBCKIX THIIA CBSI3aHBI MEXITy COOOM.

2) AccolManuy, OINpEAeNSIONNe «POICTBEHHBIC
CBSI3U MEXAY ABYMsI OJIb30BaTe bckiuMu trmamu (child
associations). Acconmaruy JaHHOTO THIA HAIAraloT
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JIOTIOJTHATEIFHOE OTpaHWYCHHE, MPEAroarampiiee, 94ro
CBS3aHHBIA JTOKyMEHT 3aBHUCHUT OT JIOKYMEHTa, C
KOTOPBIM OH cCBsi3aH. T.e., Hampumep, NMpH yHaJeHUH
POIUTENBCKOTO JAOKYMEHTA, JOYEPHUN TakkKe JOJDKEH
ObITh ynaneH. B Alfresco ects BcTpoeHHas acconuaruu
nmanHoro tuma — Contains, koTopas UCIONB3yeTCs ISt
OTpeJieNIeHUs] CBSI3U MEX]Y I0JIb30BaTEIbCKUM THUIIOB,
BBICTYMAIOUIMM B KauyecTBE KOHTEHHEpa, HampuMmep,
«Karanor», v €ro Cofep>KUMBIM.

C TTOMOTIIBIO HCTIOJTb30BaHUSA
MOJNB30BaTeb MOXET pacUIMpuTh HAOOP
OT/AENBHBIX  MOJIb30BATEIILCKMUX  THUIIOB.
BO3HUKAeT HEOOXOAWMOCTh, CHAEJIATh . JOCTYIHBIMU
M3BHE TOJIbKO HEKOTOpbIE JOKYMEHThI. Jlist 3TOro
HEOOXOUMO  OMNpPEICIUTh HA0Op  IOMOJHUTEIHHBIX
CBOKMCTB, ¢ momoripio koTopbix Alfresco morma 6w
OMpENeNATh, JOKCH JIU ObITh JNOCTYIICH JIaHHBIN
JMIOKYMEHT W3BHE, WK HET. MCronb30BaHHE aclEeKTOB
HAIIOMHMHACT MCIIOJh30BaHUE HHTSP(HEHCOB B 0OBEKTHO-
OpHUCHTHUPOBAaHHOM . mporpammupoBanmu. C  ux
MOMOIIBIO  TIOJIb30BATENb  MOXET J00aBUTH Pl
JIOTIOJIHUTENBHBIX CBOMCTB K OTHACIbHBIM THIIAM, HE
MEHSISl HEPAPXHIO B IIEITIOM.

acnekmos,
CBOMCTB
3agacTyio

Microsoft SharePoint — uHCTpyMeHT it co3naHus

CaiToB, TIPEIOCTABIIAIONTNX TI0JTB30BATEIISIM
BO3MOKHOCTE JUISl COBMECTHOM pabGotel. Co3maBacMbie
Ha 1uargpopme SharePoint caiitel  Moryr  ObITh

HCTIOJIb30BaHbl B KaueCTBE XPaHUIHUINA HH(pOpMAIHH,
3HAaHUH U JOKYMCHTOB, a TaKXe HCIOJb30BaThCS IS
HUCHOJHEHUA o0Jeryamommux B3auMoIelcTBUE BeO-
MPWIOKCHHUH, TAKUX KaK BUKU U OJIOTH.

Mopens nmanssix SharePoint 2010 cocrour wu3
MepeYrcIeHHbIX HIKe monstuii [Perran, 2010].

Cnucku (columns) mnpexacraBisier coOoit  HaGop
CBEICHHH, MpEJHA3HAYEHHBIH I COBMECTHOTO
HCIIOJIb30BaHUS Pa3IHYHBIMH HOJIb30BaTEIIEM.

Bubnuomexu  (libraries) npennasHauenbl  Juis
XpaHEeHUs KOHTeHTa opraHu3anuu. Kaxxmgas 6ubimnoreka
0TOOpakaeT CIUCOK OKYMEHTOB U HEKOTOpBIH HabOp
CBEJICHHUI O HHX, KOTOPHIC TIOMOTAIOT TTOJIb30BATEISIM B
pabore. [Tonp3oBaTenn MOTYT YIPaBIATh
0TOOpaKeHNEM JJOKyMEHTOB, a TaK)Ke KOHTPOJIHPOBATh
JOCTYyIl K HHM, OTpaHMYMBas KpYyr TOJb30BaTeNei,
KOTOPBIM Pa3peliaeTcsi MPOCMaTpUBaTh JOKYMEHTHI J10
uxX yTBepxaeHus. Kpome Toro, OMOTHOTEKH SIBISIOTCS
CPENCTBOM KOHTPOJS BEPCHl: € HX IOMOLIBIO
BO3MOXXHO OJHOBPEMEHHO paboTaTth € pPa3InYHBIMU
BEPCHSAMHU OJHOTO U TOrO ke JoKyMeHTa. ComepKkuMoe
OMONHOTEKH, TaKkKe KaK M COICPIKHMOE CIIHCKa,
OTIPEACIISETCS €€ THIIOM.

Cmonoey (lists) mnpexcraeiasier coboit  arpuOyT
METAaJaHHBIX, HCHOHBSyeMBIﬁ JJIL OIIMCAHUA OTOCIIBHBIX
9JIEMEHTOB B CITMCKE MJIM OMOJMOTEKE.

Tun xoumenma (content types) ucronb3yroTcs Uist
OITMCAHUS CBOMCTB 3JIEMEHTOB CITUCKOB U OubmoTek. C
MOMOIIBIO THUIIOB KOHTEHTA MOJIB30BATElb  MOJKET,

HamnpuMep, ONpPEJeNUTh TAKCOHOMHIO JOKYMEHTOB B
oubnrorexe JIOKYMEHTOB. IMonnepxuBatoTcst
CIeAyIOIMe THUMBl KOHTEHTa: METaJaHHble WU



CBOWMCTBa,  IIOJIb30BaTEJIbCKHUE
MPOIIECChI, MAa0IOHBI JOKYMEHTOB.

dbopmbl,  paboune

B pesynsrare cpaBHEHHS TPHUHSATO PEIICHHE MPH
paspabotke  moprama  ucnonb3oBath  Alfresco.
HemanoBaxkHeIM (hakTopamMu TpH  BBIOOPE CHCTEMBI
CTaJli OTKPHITOCTH MCXOAHOTO KOJA W HCIOJIb30BaHHE
OTKPBITHIX cTanmapToB. Kpome Toro, cucrema Alfresco
peanu3oBaHa Ha sA3bIKE Java, YTO 3HAYMTEIHHO
YIPOLIAET WHTETPALUIO ¢ KOMIIOHEHTaMH O00paboTKH
OHTOJIOTHI M WHCTpyMeHTamu Semantic Web, Ttak »xe
peann3oBaHHBIMHU Ha JaHHOM si3bIke. SharePoint B coto
ouepeb OPHEHTHPOBAH Ha KOPIIOPATHBHBIA CETMEHT U

perernst  Microsoft, ob6mamaer  orpaHWYEHHBIMH
BO3MOYKHOCTSIMU WHTETPaIiH CEMaHTHYECKHUX
TEXHOJIOTHM.

3akiaioueHue

[Ipumenenne OITMCAHHBIX IOIXO/I0B pu
MOCTPOCHUH mopTana CYIIECTBEHHO CHHU3UT
TPYZOEMKOCTh TIOMCKa HeoOXoamMmon mH(opManw, ce
aHaJM3a W BO3MOXKHOCTH  HCIIOJB30BaHUSI B

uccnenoBanuax. IlomyuyeHHass B pe3ynbTare aHalln3a
JIOKYMEGHTOB HMH(MOpMAIMsS MOXET HCIOIb30BaThCS
WCCIIEIOBATENSAMU /JI1 YCOBEPLICHCTBOBAHUA MoJeeH
IpeAMETHOH o0JacTH, NOCTPOCHHBIX HMM. Takum
obpazoMm, TOSABISETCS  OCHOBAa  JUIsI  CO3JAaHUA
WHTEJUIEKTYyaJIbHOM CHUCTEMBl C BBICOKOW CTEINEHbBIO
obparHoil cBs3u. OpueHTalMsi HAa 3HAHUS SIBISAETCA
0a30BBIM MEXaHH3MOM (YHKIIMOHHPOBAaHUS IIOpPTaa,
YTO TMO3BOJIAET KOMIUIEKCHO pelIaTh IOCTaBICHHbIE
3aJ1a4H.

Pabora BhImonmHeHa mpu moznepxkke IIporpaMmsl
«Hayunsnit ¢ong HUY BIID» copunancupoBaHus
rpaatoB PO®U u PTH® (mpoext 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 navigation 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.





