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BBEJIEHUE

Unowcenepuss  3uanuti  (knowledge engineering) — OJHO U3 BaXHBIX
HAIPaBJICHU COBPEMEHHOI0 MPOTPAMMUPOBAHUS, 3aHUMAIOIIEECS Pa3BUTHUEM
SI3BIKOB, METOJIOB M CHUCTEM MPEICTABICHUS U 00pabOTKM 3HAHUN HA KOMITBIOTEpaX.
OHo BO3HUKJIO B 1950-X IT. Kak OJUH U3 PaA3/CIIOB UCKYCCMBEHHO20 UHMENNeKmd, B
CBSI3U C TEM, YTO NpPH PEIICHHH 3aJad TBOPUYECKOIO XapakTepa C IMOMOUIBIO
KOMITBIOTEPOB OKa3aJIOCh HEOOXOJAMMBIM HE TOJBKO pa3padaThiBaTh alTOPUTMBI U
IpOrpaMMbl, peaau3yrolIue T€ WIM WHbIE METOJIbl (HalpuMep, CTPATETUI0 IMOWCKa
pelieHusl CHavyajlia B TJIyOWHY), HO M SIBHBIM 00pa3oM (OTAEIBHO OT MPOrpamm)
XpaHUTh, U3MEHSTHh U MOMOJHATh 6A3bl 3HAHUL, COAEpKallhe B 000OIIEHHOM BHUJE
HEOOXOIMMYIO JUISI pEIIeHUs 3a/1a4 HH(POPMALIUIO O IPEIMETHON 00IaCTH.

Kak BbIACHWIOCH, 3HaHHUS, HEOOXOAWMBIC HJisi pEHICHUS MHOTHX
HETPUBHAIBHBIX MPAKTUYECKUX 3a/1ad C HCIOJIb30BaHUEM KOMIIBIOTEPAOB, HOCST
2UOpUOHBILL  XapakTep, TO €CTh, TPEOYIOTCS HE TOJBKO npoyedypHbvle 3HAHUS
(aNIrOpUTMBI, UX TPOrPAMMHBIEC PEANM3AIMU U TUIIOBBIC MPOLIEAYPHl PEIICHUs 3a7a4
— T.. T¢ OopMbl 3HaHUH, KOTOpbIE (PAKTUUECKU BCErJa HESIBHO MCIOJIB3YIOTCS IS
KOMITBIOTEPHOTO PpEIICHHS J000H 3agadyM, HO B BHAC, KECTKO ‘‘3alIUTOM”’ B
UCXOJHBIM TEKCT MPOrpaMMbl), HO TAKXKE KOHYenmyalvHbvle 3HaHus (ONpeaesieHus
KOHIIETIIINKA TMPOOJIEMHON 00JIaCTH W OTHOIICHUH MEXAY HHUMH), (akmyaibhvie
3Hanus (KOHKpEeTHbIE (DaKThl U UX CBSA3M MEXKIYy COO0M) M 38pucmuyeckue 3HAHUs
(HedopmanbHble TMpaBWiIa PACCyXACHUH, OTpa)Xarollue MPAKTUYECKUM OIBIT
penieHus 3a7a4 B mpoOIeMHON 00JacTH).

COOTBETCTBEHHO, OCHOBHBIMM METOJAaMHU MPEJCTABICHUS 3HAHUM Ha
KOMITBIOTEPAX, CIOKUBIIMMUCS B TEUCHUE HECKOJIBKUX JCCATUIICTUMN, ABIISIIOTCS:
- npodykyuu, wiu npasuna (rules) — xouctpykuuu suga ECJIU ycnosue TO

061201’1’16‘”6, HCIIOJIB3YCMBIC I I’lpOOyKZﬂ/lOHHOZO 8b160()a, IIpU KOTOPOM Ha KaXXAOM



mIare, Mpu UCTUHHOCTHU YCJIOBHSI HEKOTOPOTO BRIOPAHHOTO TpaBUia, aKTUBH3UPYETCS
€ro JIeHCTBHE, OHO MOKET 3aKII0YaThbCid B J00ABICHUM B pabdouee MHOMCECMBO
TUIIOTE€3 HEKOTOpOro yTBepkaeHus. [lpaBmima yaoOHBI ISl TIPEACTABIICHHS
ABPUCTUYECKUX 3HAHUN M CTPYKTYPUPYIOTCS B BHUJAE Habopos npasun (rule sets),
KaXKJbIii M3 KOTOPBIX MMPUMEHSETCS ISl BBIBOJIA HEKOTOPOIO Ye1e6020 YMEepHcOeHUs
(goal);

- (Qpetimbr  (frames) — uUepapxXuUUecKue CTPYKTYpbI, yIAOOHBIE s
NIPEICTAaBIICHUS 3HAHUHA O KOHIIETITUAX U UX B3aUMOCBS3U; PPEHM COCTOUT U3 UMEHU
u cromos (slots), Kaxablii U3 KOTOPBIX UMEET CBOE UMsA U 3Hauenue (KaK MPaBHUIIO,
CCBUIKY Ha Apyrou ¢peiim); B COOTBETCTBHHM C OPUTMHAJIBHBIM IOJXOJOM aBTOpa
nanHoit koHuenuuu M.Minsky (CIA), ¢peliMbl MOTYT UCHIOJIB30BATHCSI HE TOJIBKO
JUISL TIPEACTABJICHHUS CTPYKTYp 3HAHWH, HO W JUIsl conocmasieHus ¢ OOBEeKTaMH
uccienyeMoil mpo6iieMHON 00J1aCTH, C LEeJIbI0 UX aHaIn3a U Kiaccu(ukanuu;

- cemanmuyeckue cemu (Semantic nets) — HarpyXK€HHbIE OPUEHTUPOBAHHbBIC
MyJIbTUTPadBl, KOTOPHIE, KaK U (GpeMbl, yIOOHBI AJI MPEACTABICHHS KOHIICTIIIUN U
UX B3aUMOOTHOIICHUN W SBISIOTCS, MO-BUAMMOMY, HauOozee obOmie dopmoit
MPEJICTABJICHUS 3HAHUU.

Meroapl  mpeAcTaBICHUS  3HAHUM  TOJYYHJIA ~ OCOOEHHO  IIHUPOKOE
pacrpocTtpanenue, HaunHas ¢ 1970-x rr., koraa Becbma IOIYJISIPHBIM HaIPaBICHUEM
UCKYCCTBEHHOTO WHTEJUIEKTA CTAM JKCnepmHvle cucmemvl (expert systems) [1] -
WHTEIUICKTYaJbHbIC TPOTPAaMMbl, OCHOBAaHHBIC Ha WCIIOJIb30BAaHUU  OTICIHHO
XpaHUMOM, TOMOJIHSEMON 6a3bl 3HaHUl O TPEIMETHOW 00JacTH, W Urparolliue B
JaHHOW 00JIacTh pPOJIb 2KCnepma, YMEIOIIEro peliarb B HEW, Kak MpaBuo,
J0CTaTOYHO y3KHH, OTpaHUYCHHBIN IPUMEHUMOCTHIO KOHKPETHBIX,
NpEICTaBICHHBIMU B 0a3e 3HAHWM, KPyr 3a1ad JUarHOCTUKH, IUJIaHUPOBAHMSI,
IPOTHO3UPOBAHMS U T.I.

B Hacrosiiee Bpemsi pa3BUTHE METOJOB W WHCTPYMEHTOB IIPEIACTABIICHHUS
3HAHUW TIPHOOPETIO 0COOYI0 aKTyaIbHOCTh, B CBS3U C HEOOXOIUMOCTHIO YIIYUIICHUS

KauecTBa MH(pOpMamoOHHOro noucka B MIHTepHere.



1. MPOBJIEMA UHTETPAIIUM METOJIOB UH)KEHEPUU 3HAHUH U
MMPOT'PAMMHON NHXKEHEPUN

I[To mepe pa3BUTHS METOAOB WHXEHEPUU 3HAHUN, HX TEOPETUUYECKHUE,
METOJIOJIOTHYECKUE M TEXHOJOTUYECKHE OCHOBBI BCE 0oJiee OTAAISIIMCH OT OCHOB
UHdICeHepuu  npocpamm  (software engineering) — METOJOB CHeUU(PUKAIINY,
MPOCKTUPOBAHUS, peau3allii, TECTUPOBAHHUS M COMPOBOXKIEHUS TMPOrpaMM U
IPOrpaMMHBIX MTPOJTYKTOB.

HcTopudecku CIOXWIOCH TaK, UYTO UH)XEHEpHUs 3HaHUW, HaunHasa ¢ 1960-x rr.
(cozmanue si3pika JIMCII mnst cumBonbHOM 00paboTku) u ¢ 1970-x rr. (co3manue
s3bika [Iponor, OCHOBAaHHOTO Ha HJEE HCIOJIb30BAaHUS METOAA PE30JIIOUUNA s
3 PEKTUBHOTO JIOTHYECKOTO BBIBOJIA B UCUUCIICHUHU MPEIUKATOB MEPBOrO MOPSIKA, B
KaueCTBE OCHOBBHI ISl CUCTEM HMCKYCCTBEHHOT'O MHTEIJIEKTA), pa3BUBAIACh HA OCHOBE
COBEPUIEHHO MHBIX BBIUMCIUTEIbHBIX MOJAEIEH U MapaJurM, HEKEJIU TPAIULUOHHAS
nporpammHas  uHxeHepus (POPTPAH, AJII'OJI, Ilackaib, CTpPYKTYypHOE H
MOJYJIbHOE TMPOTPaMMHpPOBAHWE, aOCTPAKTHBIE THIMBI JAHHBIX, OOBEKTHO-
OPUEHTUPOBAHHOE MTPOTPAMMUPOBAHUE U T.J.).

JIns MH)XEHepUr 3HAHMM HMCIOJIb30BAIIUCh METOJbl MAaTEMaTUYECKON JIOTHKH,
TEOpUU TPOIYKIMNA, CUCTEMBbl IPeoOpa3oBaHuil TepMOB (term-rewriting systems), a
OMBIT U PE3yJbTaThl B JaHHOW OOJACTH HaKaIIMBAJIMCh, TJIaBHBIM 00pa3oM,
YCUJIUSIMH CIELUAIIUCTOB B YKa3aHHBIX TEOPETUUECKUX o0nacTsx,
nporpammupyrommx Ha s3bikax JIMCIIL, Ilponor m ux avalekTax, NPUMEHEHHE
KOTOPBIX TPEOYEeT MHBIX METOJOB MbIIUICHUS, MPUHIIMIUAIBLHO OTIMYHBIX OT TEX,
KOTOPBIE MCIOJIB3YIOTCS MPU MPOTPAMMUPOBAHUN HA MPOIEAYPHBIX WIN OOBEKTHO-
OPUEHTUPOBAHHBIX SI3bIKAX.

H&HpOTI/IB, B MHXXCHCPUU IMPOIrpaMM HCIIOJIB30BAJIMCh U PA3BUBAINCH A3bIKH,



METOJIBI ¥ WHCTPYMEHTHI, OCHOBaHHBIC Ha 00JIe€ TPAJAMIIMOHHBIX BBIYMCIUTEIHHBIX
MOJECIISIX, C TOYKH 3PEHHSI KOTOpBIX, ucronb3oBaHue si3bikoB JIMCII wim IIposor
BBITJISIZICIIO “DK30THKOMN .
Takum 00pa3oMm, 3a ACCATUICTHS PA3BUTHS OOCHUX JUCHUIUIMH CIIOKHUJICS
CEPBhE3HBIN Pa3phIB MEXKIAY HUMHU.
Crnenuanuctel MO WHXEHEPUU 3HAHUI MBICIAT B TEPMHUHAX, IMOJOOHBIX
(X3 » (X3 ) (X3 » (X3 » (L3 » (L3 »
caenyromum: “‘xouyenm”, “paxm”, “eunomesza”, “amom”, “cnucok”, “ycrosue”,
“sakntouenue”,  “yenesoe ymeepowcoenue”, “epagh”,  “noecuuecxas ceazxka’’,

b

“Oemon”, “npomusopeuue’”’, “eozspam (back-tracking)”’, “neuemxocms’
s s s ) B

bl

“¢peﬁM bl
“xoaghpuyuenm ysepennocmu’”’, “‘cmenensy ucmurnHocmu ..

XapakTepHbIl IIEpEUYEHb TEPMHUHOB, MCIOJIb3YEMbIH CHEHUAIUCTOM IO

WHXXEHEpUU TIporpamM, CIenywluil: “npocpamma’, “onucanue”, “onepamop”,
“nepemennasn’”, “aueuxa namsamu’, ‘“3nauenue’, “npuceausanue’, “maccug”,
“cmpykmypa’, ‘“npoyedypa’, “napamemp’, “npoepammmuviii mooyav’, ‘“xnacc”,

“obvexm”, “memod”, “ucknrouumenvras cumyayusa”, “cmex”, “xyua’’.

Hanwuio, k coxaneHuto, MpakTUIECKH TOJTHOE B3aMMHOE HETIOHUMAaHUE MEXKITY
CHeIUaINCTaMl  00€MX KaTeropuil; TMepecedyeHue MHOXKECTB CaMHX TaKUX
CIEIUATNCTOB, YBbI, MPAKTHYECKH ITYCTO.

OtoT (¢deHOMEH Hamel OTpaKEHWe W B s3bIKAX © HMHCTPYMEHTaX
IPOrpaMMHUPOBAHMSI, UCIIOJIb3YEeMbIX B 00enx obnactsx. He BcTperumns, Hampumep,
CHeIHaTuCTa o 00BEKTHO-OPHUEHTUPOBAHHOMY MIPOrPaMMHUPOBAHHIO,
UCIOJIb3YyIoIero coBpemMeHHble miargopmel Java u .NET, koTOpsIil B TO e BpeMs
ObUT OBl (paHATHKOM JIOTUYECKOTO MPOrpaMMHUPOBaHUs U pa3padarsiBai Obl MHOTHE
cBoM nporpammbl B cucteMax Turbo Prolog nnm Visual Prolog.

Onnako, Ha MPAKTHKE, IJIs1 PEIICHUS] OYeHb MHOTUX PEaNbHBIX 3a/1a4u JAOJKHO
UCIIOJIb30BaThCSl HUMEHHO couemanue Memooo8 NpOSPAMMHOU UHICEHepUU U
Memo0oo8 umdcenepuu 3snanui. Hanmpumep, Uil pemieHus 3aJadydl [UIAHUPOBAHUS
Pa3BUTHS CIIOXKHBIX TEXHHUYECKUX CHCTEM, KOTOpas Oblia MOCTaBlieHA TEpea HaMH
OJHUM U3 3aKa3uyukoB Yyxke mouth 20 JeT Hazaj, XapakTepHO COYETaHUE

AneOpUMMU4ecKux Memoooe IUCKPETHOIO NPOrpaMMUpPOBaHUs (IUIsl PELICHUs



KPYHHBIX 4YacTe 3adauu) ¢ Memooamu UCKYCMEEeHHO020 uHmenrekma (Halpumep,
OCHOBAHHBIMU Ha HabOpax »JBPUCTUYECKUX TMPABHII), KOTOPHIE HEOOXOAUMO
UCIIOJIb30BaTh I OLEHKH pe3yJbTaTOB MNPUMEHEHMS] 3TUX aJIrOPUTMHYECKHUX
METOJI0B PEILICHHUS.

VBB, HU OJHA W3 U3BECTHBIX, UIMPOKO HCIMOIB3YEMBIX IIATHOPM
“TpagunuonHoro’” mporpammupoBanus (Java, NET, Eiffel, Active Oberon u ap.) He
COJICPKUT AJCKBATHBIX CPEJACTB TMPEACTABICHUS] 3HAHHWM, KOTOpbhIE OBLIU OBl
BKJIFOUEHBI B 3Ty CHUCTEMY B Kau€CTBE OCHOBHBIX MOHATUA U KOHCTPYKUMU 0a30BbIX
A3BIKOB.

N naoGopoT, HU OJIHA U3 M3BECTHBIX CUCTEeM WHXkeHepuu 3HaHuM (Common
LISP, Turbo Prolog,Visual Prolog, KEE, Ontolingua, Protégé u np.) He comepxuT
aJICKBATHBIX, COBPEMEHHBIX, YAOOHBIX W A((HEKTUBHO PEATU30BAHHBIX CPEJICTB
“TpaAUIIMOHHOTO” mporpaMMupoBaHus. CeMaHTHKa KOHCTPYKIMH TMOJOOHBIX
CHCTEM, KaK MpPaBHJIO, (POPMYITUPYETCS B TEPMHHAX UX peaM3alMd HA OJHOM W3
nuanektoB Jlucma. Hu oamn cnenuanuct He crtaHer, Hanpumep, Ha JIMClle wnm
[Iposiore peann3oBbIBaTh aJITOPUTMbI YUUCIEHHOTO pelieHus 3a1a4. BO3MOXKHOCTH ke
UCIIOJIb30BaHUsI B CHUCTEMaxX WHXKEHEPUU 3HAHUM NpPOrpaMMHBIX MOJYJIEH Ha
TPaJAMIIMOHHBIX sI3bIKaX JIMOO OTCYTCTBYIOT, JHOO OrpaHWYEHbl, HaIpUMED,
BO3MOXHOCTBIO 3aIlyCTUTh W3 HaOopa mnpaBuil Lenoe npuwioxkeHue maia Windows
(.eXxe) 1 UCTIOIB30BATh €r0 PE3YIbTAT, 3alTMCAHHBIN B HEKOTOPBIN (aii.

OnucaHHbIN CEMaHTUYECKUN Pa3phIB MEXKYy METOJJaMU MHKEHEPUHU MPOrpamMm
U MHXECHEpUHM 3HaHUM Bce Oojee MPEenATCTBYET YCHEIIHOMY PELIEHUI0 MHOTHUX
peaNbHBIX MPAKTUYECKUX 3aJa4 C MOMOIIbI0 KOMIIBTEPOB M, 1O HAIIeMy MHEHHIO,
JOJIKEH OBITh IPEOJI0JIEH B Oy IyIIMX CUCTEMAX.

B cBs3u ¢ stum, B Cankrt-IletepOyprckoM yHUBEpCUTETE, B J1abopaTopuu
npod. B.O. Cadonona (10 2001 r. — mabopaTopuni TEXHOJOTUH MPOTPAMMHUPOBAHUS
M 3KcTepTHBIX cucteM, ¢ 2001 r. — maboparopuu Java-rexnonorun H1UM marematuku
U MexaHukd), HaumHas ¢ 1980-x — 1990-x rr., pa3pabaThIBalOTCS METOIbI
uHme2payuy UHMCeHepuu 3Hanuil u uxdcenepuu npozpamm. OHU yKe peaan30BaHbl B

s3pIKe TIpencTaBienns 3HaHud TypOo-Oxcrmept (1991 1.) [3] — pacmmpennn Typ6o-



[Tackayiga cpeacTBaMu NpeACTaBICHUS TMOPUIIHBIX 3HAHUH, U B 3KCIEPUMEHTAIBHBIX
Bepcusix s3bIkOB M cucreM Java Expert [4] (pacmupenuss Java cpenactBamu
npencrasienus 3HaHui) u C# Expert [5] — pacmupenus sizbika C# cpenctBaMu
npecTaBieHus (PperMOBBIX U MPOAYKIIMOHHBIX 3HAHU).

B ocHoBe Bcex 3THX SI3bIKOB U CUCTEM, KaK U B OCHOBE OMUCAHHBIX B JAHHOM
pabotre s3pika u cuctembl Knowledge.NET, nexur mnpuHmMm pacuuperus
COBDEMEHHBIX S3LIKO8 U CUCEM NPOSPAMMUPOBAHUS CPeoCmeamu (KOHYenyusmu,
A3LIKOBLIMU KOHCIMPYKYUAMU, OUOIUOmMeEKAMU U Op.) UHICeHepUU 3HAHUL.

Ha mnam B3, TOJNIBKO Tako€ COYETAHHE METOJOB M KOHCTPYKLIHMA
“TpaIMIIMOHHOTO” MPOrpaMMHUPOBaHUA (T.€. UHKEHEPHUH IMPOrpamMM) C METOAAMH U
KOHCTPYKIMSIMA HMH)KEHEpUU 3HAHUW B OJHOM CHUCTEME MpPOrpaMMHpPOBAHUS
(mmatgopme uist pa3pabOTKM MPOrpaMM) IO3BOJIMT, HAKOHEL, CO3JaBaTh C HX
NOMOIIBI0  THOKUE, yAOOHBIe, 3(P(GEeKTUBHbIC, TMOHSATHBIE MOJIL30BATENIO U
aJeKBATHbIE JUISI CONPOBOXKICHHUS W PAa3BUTHS UHMENNEKMYANlbHble pPeuleHUs
(intelligent solutions) nyist peaJbHBIX MTPAKTUYECKUX 33]1a4.

Kaxk 3To BRIMISAUT HA MPAKTUKE C TOUYKHU 3PEHUS MOJIb30BATENS TAKOH CUCTEMBI
IpOrpaMMHPOBAHUS ?

Nuxenep 3HaHUW W NOpOrpaMm, MPOCKTUPOBIIMK M Pa3pabOTUYMK TaKOTro
MHTEJUIEKTYaJbHOTO PEIICHHs], UCIOJIb3YET BECh apCeHA METOJOB IPEICTaBIICHUS
rUOpUIHBIX 3HaHWK (OHTOJOTWH, ¢pemMbl, HAOOPHI TpaBUI ©  Jp.) A
(OopMaNM30BaHHOTO OIMHUCAaHUA MpeaMeTHON obmactu. [Ins peanuzanuu xe Oosee
TPAAULMOHHBIX “aIrOPUTMHYECKUX ~ KOMIOHEHT OH HCHOJB3yeT KOHCTPYKIUHU
COBpPEMEHHOTr0, 3(P(GEKTUBHO pean3yeMoro, 0a30BOro si3blka MPOrPaMMHUPOBAHUSA
(Java, C# u gp.), pacliUpeHHEM KOTOPOrO SBISETCA HHCTPYMEHTANbHBIA S3bIK
JTAHHOW TUOPHUITHOU CHCTEMBI.

JUist  peanu3aluu  pacUIMPEeHUM, NpeIHA3HAUYCHHBIX JUIsl TPEICTABIICHUS
3HAHWM, WCIONb3YETCSl KOoHBepmuposanue — TEpPEeBOJ 3TUX PpaCIIMPEHUl B
nporpamMmy Ha 6azoeom szvike (Java, C# u np.), cCOIAEpKallyl0 BBI30BHI METOJ/IOB
crenuanu3upoBanHoi Oouonuorexku (API), Takke SBISIOMICHCS YacThiO JaHHOM

CHUCTEMbl U OO0ECIEeUMBAIONIEH MOAJEPKKY peanu3ali Hauboee CIO0XKHBIX IO



CEMaHTUKE KOHCTPYKIIUN TSl IPEICTABICHUS U 00paOOTKM 3HAHUN.

JIJist KOMITUJISIUY B UCTIOJIHSEMbBIA OOBEKTHBIN KOJI MOTYYEHHBIX B PE3YJIbTaTe
KOHBEPTUPOBAHMSI HMCXOJHBIX TEKCTOB Ha 0a30BOM S3BIKE HCIIONB3YETCS €ro
“ITaTHRIN” KOMOWISATOP; Hampumep, A Java — KOMOWISATOp javac, BXOISAIIUN B
coctaB Java Developer’s Kit (JDK) ¢upmbr Sun Microsystems; s C# - KOMIUIATOP
¢upmbr Microsoft, Bxoasammii B coctaB Microsoft. NET Framework.

OTMmeTuM, YTO UJEH U TMPUHIIMIBI HHTETPAIlUU METOJI0B UH)KEHEPUHU 3HAHUH U
WH)XKCHEPUH TPOTpaMM TMONYYHJIM B TOCIEAHHE TOIBI PACHpPOCTPAHEHHE M Cpeau
3aMaHbIX CIICIMAIMCTOB — HampuMmep, B pabore [2] W B J0KiIamax Ha KPYITHBIX
MEXTyHapOIHBIX KoH(pepeHusax ux passubaeT npodeccop Jeff Zhuk (University of
Phoenix, Arizona, USA), ¢ KOTOphIM Halll KOJUICKTHUB MOJJAEPKUBAECT TBOPUECKOE

COJIPYKECTBO.

2. APXUTEKTYPA CUCTEMbI KNOWLEDGE.NET

Kak yxe oTMmedasoch B OJHONW W3 HaIUX NOPEABIAYIIMX  padoT,
OMmyOJIMKOBAaHHBIX B KypHaye [6], oqHOW u3 Hamboliee MEPCHEKTUBHBIX IIATHOPM
UIsE  pa3pabOTKA TMPOTPAMMHOIO OOECTeYeHHs] B HACTOSIIEe BpEMS SBIISETCS
mwiatrpopma Microsoft. NET. EctecTBeHHO, B HalleM KOJUIGKTUBE BO3HUKIIA HJICS
pa3pabOTKH COBPEMEHHOW CHCTEMBbI TIPEJICTABICHUS 3HAHWMK Ha 0Oa3e JaHHOU
matdopmel — cucmemvl Knowledge. NET. Tlpu ee pa3paboTke HUCMOIb30BaH OIBIT
apyroro Hamero npoekta s Microsoft NET —  cucmemwr  acnexmmo-

OpUEeHMuUpo8anHo2o npoepammuposarnus Aspect. NET [7, 8].

Cucrema Knowledge.NET [9] GazupyeTcsi Ha OTHOUMEHHOM $I3BIKE, KOTOPBIi
ABJISIETCSl paciiupeHueM si3bika C# - HamboJjee COBPEMEHHOrO M PAa3BUTOIO S3bIKA
IPOTrPAMMHUPOBAHMSI B HACTOSIIEE BPEMS - KOHICTIHUSIMH W KOHCTPYKIHSIMHU IS
VH)XCHEPUU 3HAHUM.

Cuctema npeaHa3zHadyeHa sl pa3pabOTKU M UCIOJIb30BaHUST OuOianorex (6a3)

3HAHUM W3  Pa3HOOOpa3HBIX  MPEAMETHBIX  O00JacTeil, KOTOpbhIE  MOTYT
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IPOCKTUPOBATHCS M PEATM30BBIBATLCSA HEmocpeacTBeHHO Ha s3bike Knowledge NET
(cpeacTBaMu CHENMATIM3UPOBAHHOIO PEJAKTOPA M BU3yalu3aTopa 3HAHUI), a TaKKe
MOTYT aBTOMAaTHYECKHM Wu3BIeKarbcs u3 WWW. B cucreme npeaycMoTpeHo
KOHBEPTUPOBAHHUE TOIYUYEHHBIX, chopmyaupoBaHHbIXx Ha s3bike Knowledge.NET
3HaHUW B oOmIeynoTpeOuTenbHbli ¢dopmaT mpeAcTaBieHus 3HaHui — KIF
(Knowledge Interchange Format) [10].

B cooTBercTBUM C COBPEMEHHBIMU HJEAMU M TEHACHIUSMH, HAa OCHOBE
ycrnemnoro ombsita pa3padotku cucrembl Aspect.NET, cucrema Knowledge.NET
peanm3oBaHa Kak pacuwupeHue (add-in) omHOW W3 HamboOIEe COBPEMEHHBIX
UHTETPUPOBAHHBIX CpEJl COBPEMEHHOI0 NporpammupoBanus — Microsoft Visual
Studio.NET 2005 (Whidbey). IT1OoT BaXXHEWIUUMH NPUHLMI  APXUTEKTYPHI
Knowledge.NET oGecnieunBaer BO3MOXXHOCTh INPHUMEHEHHUS IpU pa3paboTke 06a3
3Hanui B cucreMe Knowledge.NET Bcero mupokoro crnekrpa BO3MOXKHOCTEH
IPOCKTUPOBAHUS, Pa3pabOTKM W OTJIAAKU MPOTpamM, MpeaocTaBiseMbix Microsoft

Visual Studio.NET.

Cucrema Knowledge.NET coctouT U3 cieayromux OCHOBHBIX MPOTPAMMHBIX
KOMITOHEHT:

- koHgepmopa c szvika Knowledge. NET 6 6azoeviti asvik C# mnatdopMbl
Microsoft. NET (mocnenyromast kommwismnusi nporpamMm Ha C#, TONy4YeHHBIX B
pe3ynbTaTe  KOHBEPTHUPOBaHUS,  OOECleuMBaeTCs  IITAaTHBIMH  CPEACTBAMH
uHTerpupoBanHoi cpensl Visual Studio.NET);

- pedaxmopa u suzyaiuzamopa 3Hanuii Knowledge Editor, obecrnieunBaromero
BU3YAIHM3AINI0, TPOSKTUPOBAHNE, PEATU3AINI0 U MOAU(PHUKAIIUIO B WHTEPAKTHBHOM
peKMME UCXOTHBIX TEKCTOB 0a3 3HaHMil Ha si3bike Knowledge NET;

- cucmemvl Knowledge Prospector u3eneuenus 3Hauwuii 6 gopmame
Knowledge. NET u3 mexcmog Hna ecmecmeeHHoM s3bike (OPUEHTUPOBAHHYIO Ha
u3BJeUYeHUE 3HaHUH U3 MHTEepHEeTa);

- konsepmopa KIF Converter suanuti uz ¢opmama Knowledge. NET &

ooweynompedoumenvuwii popmam KIF [10].

11



3. SI3BIK IPEJICTABJIEHUSI 3HAHU KNOWLEDGE.NET

SAzpik  Knowledge.NET sBnsiercss pacmmpenueMm sizbika C#  cpenctBamu
NpeACTaBICHUs] TUOPUIAHBIX 3HAHWUW, OCHOBAaHHBIMU Ha KOHIICMIIUU OHMOJIO02UU,
npennoxkeHHod B Hadane 1990-x rr. B paborax CTdH(DOPACKOTO YHHBEPCHUTETA
(CILIA). OnTosiorusi — 9TO Pa3HOBUJIHOCTH CeHU(UKAIIMA TPEIMETHONW 00JIacTH,
BBIPA)KEHHOM B TEPMHHAX €€ KoHyenmos (NMOHIATHI) U UX B3auMOCBA3ed B kauecTBe
OCHOBBHI si3bIKa npejcrapineHus 3Hanuii Knowledge .NET ucnonb3yercs ¢peiiMoBbie
s3piku C# Expert Ommoka! Ucrounuk ccbliikum He HaiigeH. u Turbo Expert
Omuoka! HcToyHHMK CCHUIKH He HalaeH.. OHako, B OTJIMYHE OT OOBIYHBIX
dpeiimoBsbix s1361k0B, Knowledge.NET pacmmpen si36IKOBBIMU KOHCTPYKIUSAMH  JIJI51
npeAcTaBiaeHus OoHToJiornyeckux 3Hanuii. Cemantuka ontosorun Knowledge .NET
CXOa C KOHIIeTIHe s3bika mpeacrasinenus 3Hanuii OWL, pazpaborannoro W3C
koHcOopimyMoM Ommobka! HMCTOYHHMK CCHUIKH He HaiigeH.. Takxe clenyer
ormetuTh, 4To B Knowledge .NET wucnonb3yercs TEpMUHONOTHSA, NPUHATas B
onrojorndyeckux cucremax (Concept-Property-Individual), BmecTto TepmunomoTHH

¢peitmoBrix cucteM (Frame-Slot-Instance).

3.1.KosnenTsl

JIyist mpencTaBiaeHUs MHOKECTBA IK3EMILISIPOB OJTHOTO THUIIA B OHTOJIOTHYECKOM
Mozenu ucnonb3dyercss noustue konmenTta (Concept). AHaIOTHUYHO, B OOBEKTHO-
OPHEHTHUPOBAHHOW MOJIETH OOBEKThI OMHUCHIBAIOTCS C IIOMOIIBIO KIJIACCOB.

B kauecTBe mpuMmepa paccMOTpuUM OHToJOTUIO Tpancnopmmusie Cpedcmea
(Vehicles). B paMkax [JaHHOW OHTOJOTHMH MOXHO TMPEINOJIOKUTh, YTO BCE
aBTOMOOWIIM ~ SIBIISIIOTCS  DK3EMIUIIpPAMH  HEKOTOPOTro KOHIenTa A8momoouny

(Automobile). Tlpu onucaHuyM CIOKHBIX OHTOJIOTHI KOHIIETITHl OPTaHU30BAHbBI B BUJIC
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UEepapXUuecKoil CTPYKTYpbl (KOHIENT-MOAKOHIEIT), WIH makcoHomuu. B BepiinHe
JiepeBa KOHIIENITOB HAXOJUTCA KOHUENT 7Thing, OT KOTOPOro YHACJEIOBaHbI BCE
ocTajbHble KOHIEeNThl. Takxke BBefeH koHuenT Nothing. Ilocnennuii sBiAeTCA
HOJKOHIENTOM JIF0O0Tr0 KOHIENTa (T.€. yHAacleA0BaH OT J000ro KOHIENTa)

32.IlogkoHIIENTEHI

KonnenT moxer ObITh KOHKpeTH3aluel (yHacieqoBaH OT) OJHOTO WM Oolee
Apyrux KoHuenTtoB. Eciam koHument A yHacnenoBan oT KoHuentoB B u C, B
nporpamme Ha Knowledge .NET »T0 3amMchiBaeTcss ¢ NOMOIIBIO OAHOW U3

CIEIYIOIINX KOHCTPYKIIWM:

1. A is_subconcept of B, C;

Jannas, Hanbosee KOpoTKasi, popma 3arnucu MOKeET ObITh
UCITI0JI30BAaHA, €CJIA ONpeessieMas CyIIHOCTb (B JAHHOM cllydae
KOHIIETT) 3aJ]a€TCsl C TOMOLIbIO TOJIBKO OJJHOTO IapameTpa

(is_subconcept of)

is_subconcept of B,C;

JlanHas hopma 3amucH UCTIONIB3YETCsI, €CITU CYIITHOCTh OTPEEISICTCS
HECKOJIBKUMH IapaMeTpamu.
3.
A
{

is_subconcept of B;
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is_subconcept of C;

Eciu mapamerp (B manHoMm mpumepe is_subconcept of) B kaudecTBe
3HAYEHUS MOJTY4YaeT HECKOJIbKO cylHocTel (B nannom npumepe: B u C), To
JAHHBIM MapamMeTp MOXXHO HOpoayOaupoBaTh JUIsl KaKJIOM IOJTYyYEHHOH
cymuocTtu. [[ybnmupoBanue mapamerpa OCOOEHHO yAOOHO, €ClU OJlHA U3

CYIHHOCTeﬁ ABJIACTC aHOHHMMHBIM KOHIICIITOM.

33.PasbpegVMHEHHBE KOHI[ENOTEI

WNHorma onTONMOTHS TOApa3yMeBaeT, YTO HEKOTOPBIA JK3EMIUIAP HE MOXKET
OBITh OJHOBPEMEHHO peain3allield HEKOTOPOro MHOXKECTBa KOHIENTOB. Takue
KOHIIENThl ~ HA3bIBAIOTCS  pPA3beOUHEHHbIMU, WA  OusvbroHKmubimu(disjoint).
Hanpumep, o6a xonuenta Camonem (Plane) n I[loosoonas Jlooka (Submarine)
SBIIAIOTCS MOAKOHIENTaMU KoHuenrta 1pauncnopmuoe Cpeocmeo. Tem He MeHee,
KOHKPETHBIN 3Kk3eMIuisp  Tpancnopmuozo cpedcmea (MHIMBHUI) HE MOXET
OJTHOBpeMEeHHO SBJATbCS Camonemom w Iloosoonoti Jlooxou. PazbenuHEHHBIC

KOHIICTITBI OTIPEICIISAIOTCS C TIOMOIIBIO CclloBa disjoint.

Vehicle is_subconcept of Thing;
Plane is_subconcept of Vehicle;
Submarine is_subconcept of Vehicle;

disjoint Plane, Submarine;

Pa3benuHeHHbIE KOHLIETITHI MOKHO TaKyK€ ONPENENsSITh C IOMOILIBIO CJIOBA
disjoint_with, WCHOJIb3yeMOTO BHYTPU ompeAecieHuss KoHuenta. CemaHTHKa
disjoint_with cnerka OTIMYaeTCsl OT CEMaHTHKU disjoint 1 MOXeT ObITh yaoOHa B
HEKOTOPBIX cUTyanusx. Hampumep, mpennonoxkuM, 4To OHTOJOTUs TpaHncnopmmsbie
Cpeocmea conepkut Takxke KoHuent Kopabav (Ship). Konnentel Kopabav u

Camonem SABISIOTCS Pa3bCANMHCHHBIMHA KOHICIITAMH, 4 KOHICIITHI KOpa6]lb u
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lloosoonas Jlooka Oynem cuuTaTh HE pa3beAMHEHHBIMU KOHIlENTamMu. B Takom

ClIy4dac pa3bCANMHCHHBIC KOHIICTITHI y,Z[O6HO OIIPCACINTDL CICAYIOIUM 06p330M:

Vehicle is_subconcept of Thing;
Submarine is_subconcept of Vehicle;
Ship is_subconcept of Vehicle;
Plane
{
1s_subconcept_of Vehicle;
disjoint_with Ship, Submarine;

}

34 HaGop 2K3eMNOIAPOB

KoHment MokeT OBITH OMpENENeH C TIOMOIIBI0 TEPEUYHUCICHUS BCEX €ro
AK3eMIUTSIpOB. Takwe KOHIENTHI Ha3biBatoTcsi Habopamu. Ecny mepeduciseMblii B
Habope sK3eMIuIsIp He onpenesieH B cucreme, Knowledge. NET co3nmaer ax3eMIuisip ¢
JTAaHHBIM UMEHEM Ha OCHOBE KoHuenrta 7hing.

enumerated concept CONCEPT IDEN is one of INDIVIDUALL,
INDIVIDUAL2, ...;

rje:
CONCEPT _IDEN — unentudukatop KOHIENTA;
INDIVIDUALI1, INDIVIDUAL?2 — uneHTuduKaTOphl 3K3eMILISIPOB.

35)00pe1uHEeHNEe, MEpPECEUYCHUEC U JOMOJTHCHHUEC

KOHOCIITOB

KonnenT mMoxkeT ObITH ompeseneH Kak oObeauHEHHe (union), mepecedcHue
(intersection) wiM jgonojgHeHue (complement) MHOXECTB IK3EMILISIPOB HEKOTOPOTO

qucCiia APYyIrux KOHICIITOB!
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concept A is_intersection_of B, C, D...
concept A is_union of B, C, D...

concept A is_complement of B, C, D...

rae A, B, C, D — KoHIIENTHI.

KonmenT A — fnonoiaHeHre HEKOTOPOTO YKCIa APYTUX KOHIIETITOB - SBJISIETCS
MHOXECTBOM BCEX PK3EMIUISIPOB, KOTOPbIE HE MPUHAIIEKAT MEPEUNUCICHHBIM
koHuentam (B, C, D...).

Paccmotpum cnenyrommin mpumep. IlycTs onpenesnena HeKOTopasi OHTOIOTHS,
COCTOSIIIAs U3 CIEIYIOMNX KOHIIENTOB U AK3EMILISAPOB:

KOHIIENT A M ero 3k3eMIiuisipsl  al, a2

koHuent B u ero sk3emmusiper b1, b2, b3

koHuent C u erosk3zemmsip ¢l

koHuent D u ero sxzemmiper  d1, d2, d3, d4, dS

Torna Beipakenne «concept E is complement of B, C» onpenenser koHIENT,

COCTOSIIIMM M3  BK3eMIUIApoB  KoHuentoB A, D (al, a2, d1-d5).

OcobenHo HHTCPECHO HCIIOJIIB30BATh JOINOJIHCHUC KOHICIITOB JUIA AHOHUMHBIX

(inline) xonnenToB. Hampumep:

concept E
{
1s_complement of
{
IsLinivgAt has value Russia
}

}

3nech KoHUENT E onuchiBaeT MHOXKECTBO BCEX JIIOJIEN, )KUBYIIUX He B Poccum.
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Konctpykiuu is complement of, is_union_of, is_intersection _of MOXHO BKJIa/IbIBaTh

APYyT B JApyra.

36.CBoiicTBaAa

CBOHMCTBO TMpeACTaBISET CBSI3b MEXAy IByMs cymrHocTsMu (Bo ¢peiimoBbix
CUCTEMaxX CBOICTBa Ha3bIBatOTCSA ciotamu). [logaepKuBaroTcs — Cleaylolue
OCHOBHBIE THUIIbI CBOMCTB:

o IIpocmeie ceoticmea
[IpocToe CBOMCTBO CBA3BIBAET IK3EMILISIP CO 3HAYEHUEM HEKOTOPOrO MIPOCTOTO
TUIIA JAHHBIX, HAIIPUMEP, CO CTPOKOM (String) wiin ueabiM yuciaoMm (int).

° Obvexmuble ceolicmaa
OOBEKTHOE CBOMCTBO CBSI3BIBAET MEXKIY COOOM J1Ba SK3EMILISIpA.

° Annomayuu
AHHOTAaIMM TaKXe OTHOCATCA K cBouMcTBaM. (C MOMONIBIO CBOWMCTBA
Annomayus TONb30BaTEIb MOXKET A00aBUTh ONHUCAaHHE (METaJaHHBIC) K

KOHICIITaM, 9K3CMILIAPAM, OOBEKTHBIM H ITPOCTBIM CBOMCTBAaM.

37.JomMeH U o0n1acTh 3HAYCHHUS

JIJist KaKJTOTO CBOMCTBA JODKEH OBITH OIpeneNieH domen (domain) m obracmo
3Hauenuu (range). Hanpumep, B ontonorun 1parcnopmusie Cpeocmea MOKET ObITh
ompenesneHo  cBouctBO  UmeemMaxcumanvnyroCkopocmo  (HasMaxSpeed), 'y
KOTOPOTO doMeH COAEPKUT KOHUENT Ipancnopmuoe Cpedcmeo, a 0b1acms 3HAYEHUL
ectb mpoctor tun  uint. Ha  sa3pike  Knowledge .NET  cBoiicTtBO

HmeemMaxcumanvuyroCkopocms onpeieNaeTcs CASAYIONUM 00pa3oMm:

datatype property HasMaxSpeed
{

domain Vehicle;
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range uint;

OTMeTHM, 9TO domeH W 001acmb 3HAYeHUll MOXKET COJIep,aTh 00jiee OJHOTO

uaeHTudukaropa. B aTom ciyuyae uaeHTU(GUKATOPHI IEPEUUCIISIOTCS Yepe3 3aMsATyIO.

38. IIpocThie cBOMCTBA

[IpocToe CBOWMCTBO CBSI3bIBAET DK3EMIUISIP C HE OoJiee YeM OJHHUM 3HaueHUEM
HEKOTOpPOro IIPOCTOTO TUIIA JTAHHBIX. Hanpuwmep, CBOWCTBO
HmeemMarcumanvuyroCropocms (HasMaxSpeed) cBA3bIBaET dK3EMILISIPhl KOHIIEIITA
Tpancnopmnoe Cpeocmeo coO 3HAUEHUEM MPOCTOrO TUMNA JNaHHBIX uinf. CHHTaKCUC
ONpeIeSICHHs IPOCTOr0 CBOMCTBA:

datatype property PROP_NAME
{
[domain A, B, C, ...;]
[range X, Y, Z;]

rjae:

- PROP_NAME - mnaspanue cBoictBa. Xors B Knowledge .NET He
IPEeIyCMOTPEHO OTpaHMYEHUII HA HAUMEHOBAaHHUSA CBOMCTB, PEKOMEHJYETCS, YTOOBI
M HaUYMHAJIOCh co ciaoBa Has (umeer...) unu Is (sBisiercs...). Hanpumep: HasParent,
[sParentOf.

- A, B, C — unentudukatopsl KOHLIENTOB. Ecnu domer HE ompenesneH, TO B
Ka4yecTBE JIOMEHA [0 YMOJIYaHHUIO UCIOIb3yeTcs KOHUEeNT 7hing.
- X, Y, Z — unentudukatopsl NpocThiX TUNOB. Ecnu obracms 3nauenuti ne

omnpceacicHa, TO 3Ha4YCHUEC MOKCT OBITE JIFOOBIM IMPOCTBIM THUIIOM.
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3900bpeKTHBIE CBOHMCTBA

3.9.1. OOwiee onucanue

OOBEeKTHOE CBOMCTBO CBSI3BIBACT MEXIY cO00i 1Ba sk3eMiuisipa. Hampumep, B
paccMaTpuBaeMoil  HamMH  OHTOJNIOTMH  Ipancnopmuvle Cpedcmeéa  KOHIENT
Tpancnopmnoe Cpeocmeo Mbl MOXeM cBs3aThb ¢ KoHuentom [{eem (Color) c

nomo1ipbio cpoiictBa Umeeml]eem (HasColor):

#ontology “Vehicles”

#concepts
Color is_subconcept of Thing;
Vehicle is_subconcept of Thing;
Plane is_subconcept of Vehicle;
Submarine is_subconcept of Vehicle;
disjoint Plane, Submarine;

disjoint Color, Vehicle;

#properties
object property HasColor
{

domain Vehicle;

range Color;

#end_of ontology “Vehicles”

3.9.2. IloxncBoiicTBa

B Knowledge .NET o0beKkTHBIC CBOMCTBA, TaK K€, KaK M KOHIIEITHI, 00pa3yloT

UEPAPXUYECKYIO0 CTPYKTYypy. Jlpyrumu cioBamu, JIONYCKaeTCs HaclelIOBaHUE
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cBoricTtB. IlomcBOMCTBO HMMEET B KadeCTBE OoMmeHa W obracmu  3HAYeHUl
MOJIMHOXKECTBA doMeHa U obacmu 3Hayerut poautelis. OnpeaesieTcs: Mo ICBOUCTBO
C TMOMOIUIBIO KIIKOYEBOTO ciioBa is subproperty of. Hanpumep, eciu cBoicTtBO X
SIBJISIETCS TIOJCBOMCTBOM CBoOMcTBa Y, 3TO JOJDKHO OBITH 3alMCAHO CICAYIOITUM
obpazom:
object property X is_subproperty of Y
{
domain A, B, C, ...;
range K, L, M, ...;

MHOX€CTBEHHOE HACJICOBAHUE JIJISI CBOMCTB HE JIOMYCKAETCH.

3.9.3. O6parHbI€ CBOMCTBA

OObeKTHOE  CBOWMCTBO  MOXET HMMETh  COOTBETCTBYyIOIleE  OOpaTHOE
(MHBEpTUPOBAHHOE) CBOMCTBO. ECin HEKOTOpOE CBOMCTBO COEUHSAET IK3EMILISIP A C
sk3eMIusipoM B, TO oOpaTHOE CBOMCTBO coeauHsET dKk3eMIUsp B ¢ sx3emiuisipom A.

Hanpumep, ecnu mamuna WsanoBa A.K. Hmeeml]eem (HasColor) KpacHbléd, TO

Kpacuwiii Aensemcsalleemom (isColorOf) mamunbl UBanoa A.K. Takum obpazom, B
JTAHHOM TpHUMEpe CBOUCTBO Aegusemcsl]eemom — 3TO oOpaTHOE CBOWMCTBO IO
OTHOILICHUIO K CBOMCTBY Hmeeml]eem. OOpaTHbIE CBOMCTBA OMNPEICTSAIOTCS C
IIOMOIIIBIO KJIIFOYEBOIO CIIOBA Inverse.

object property HasColor

{
domain Vehicle;
range Color;
inverse IsColorOf;
b
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3.9.4. ®yHKIMOHAJIbBHBIE CBOKWCTBA

OyHKIMOHAJIBHBIE CBOMCTBA CBSI3BIBAIOT SK3EMIUISIp HE 0oJiee 4eM C OJHUM
AK3EMIULIPOM U3 oOsiactu 3HaueHuil. Hanpumep, cBoiictBo Mmeeml]eem u3 ipumepa,
onucaHHoro B pazjaene 0, siBiasercs (PYHKIUOHAIBHBIM, MOTOMY YTO 3K3EMIUISP
KoHuenra Ipancnopmuoe Cpeocmeo He MOXKET OBbITh IOKpPALIEH Cpa3y B JiBa LIBETA.
B To xe Bpemsi, obpaTtHOe CBOMCTBO Asnsemcsalleemom - He PyHKIMOHAIBHOE, TaK
KaK HECKOJIBKO 3K3EMIUISIPOB MOTYT MMETh OJWH U TOT k€ LBeT. DyHKIIMOHATbHbBIE
CBOMCTBA OMPEIEISAIOTCA ¢ TOMOIIbI0 MoaudukaTopa functional.

functional object property HasColor

{
domain Vehicle;
range Color;
inverse IsColorOf;
b

3.9.5. Ob6parnble PyHKIIMOHATILHBIE CBOMCTBA

Tak »xe, Kak MW TpsIMble CBOMCTBA, OOpaTHbIE CBOMCTBA MOTYT OBITH
dbyHkroHanbHbIMU. [y ompeneneHuss oOpaTHOro (PYHKIIMOHAIBHOTO CBOMCTBA
UCIIOJIb3YyeTCs MoaubUKaTOp functional iepe]] KIOUYEBBIM CIOBOM inverse.

object property IsColorOf

{

domain Color;

range Vehicle;

functional inverse HasColor:;
}

3.9.6. TpaH3UTUBHbBIEC CBONCTBA

CBoONCTBa,  YIOBJIETBOPSIOIIME  CIEAYIOIIEMY  NPAaBUIYy,  Ha3bIBAIOTCS
TPaH3UTUBHBIMU: €CIIM JK3EMIULIP A CBs3aH ¢ 3K3eMILIipoM B yepes cBoiictBo P u

sx3eMIuap B cBsA3anH ¢ sk3emiuipoM C yepe3 cBoicTBO P, TO sk3eMIuisip A cBsi3aH ¢
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sxzemmisipoMm  C  uepe3 cBoiictBo P. Cnenyer oTmeTtuts ABEe 0OCOOEHHOCTH
TPAH3UTUBHBIX CBONCTB:
l. Bynem nonaratb, 4To CBOMCTBO HE MOXKET OBITh TPAH3UTUBHBIM U
(YHKIIMOHAIbHBIM OJIHOBPEMEHHO;
2. Ecin cBOWCTBO TpaH3UTHMBHO, TO U 0OpaTHOE CBOMHCTBO

TPAH3UTHBHO,

C TeopeTHyecKol TOUYKH 3pPEHHUs, CBOMCTBO MOXET OBITh TPAH3UTHUBHBIM U
(GYHKIIMOHATHHBIM OJTHOBPEMEHHO TOJIBKO B Cllydae, KOTJa CBOWCTBO COCIUHSET
SK3EMIUISIP KOHIENTa caM ¢ cOo00#, 4TO HeTpyIHO Aoka3zarb. OmHako MoJ00HAs
CUTYyallUsl TPEACTABIACTCS HaM BBIPOXKJICHHOM U HE MOIAEPKUBACTCSI HA YPOBHE
KOHCTPYKLMH S3BIKA.

B kadectBe mpumepa paccMOTpUM OHTOJIOTHUIO [ eneanocuueckozo /Ipesa. B
JAHHOM OHTOJIOTMM  ompeaeneH koHuent Yenogex (Human) uW  CBOWMCTBO
Aeanaemcsallpeokom (IsAncestorOf), y KOTOPOTO OoMeH COBHAAACT C 00.1acmuvio
3HAYeHUli U COCTOUT U3 €IMHCTBEHHOT0 KOHIleNTa Yenogex. OUeBUIHO, YTO CBOMCTBO
Aenaemcsallpeokom TpaH3UTUBHO. JIEMCTBUTENBHO, MTPEANONIOKUM 4YTO AJekcei

Asnsemcallpeokom Cepresi, a Cepreut Aensemcallpeokom Vpunbl, Torna Anekcent

AHensemcsallpeoxom Upunbl. Takyro OHTOJOTHIO MOKHO 3aIKUCATh C UCIOJIb30BAHUEM

MoauduKaropa transitive.

#ontology “family-tree”
#concepts
Human is_subconcept of Thing;
#properties
transitive object property IsAncestorOf
{
domain Human;
range Human;

inverse HasAncestor;
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}

#end_of ontology “family-tree”

3.9.7. CuMmmeTpUYHbBIE CBOMCTBA

CaoiicTBO P Ha3bIBaeTCs CUMMETPUYHBIM, €CIU U3 YCJIOBHUS, YTO CBOUCTBO P
CBSI3BIBACT KOHLENT A ¢ KOHuenTtoM B, crmenyer cBaA3p koHuenta B ¢ koHuentom A
Takke uepe3 cBoicTBO P. Jl1g CUMMETpUYHBIX CBOHCTB 00aacmbv 3HAYeHUl
COBIIAJIAET C OOMEHOM, TIOITOMY MPH 3alUCH 00JACTh 3HAYCHUH JJII CUMMETPUYHBIX
CBOMCTB OyzneM omyckarb. Takke OTMETHM, YTO, IO ONPEACICHUI0 CUMMETPUIHOTO
CBOICTBa, OHO 00paTHO camoMy cebe. B kaudecTBe mpumepa paccCMOTPUM CBOWMCTBO
AensemcabpamomlnuCecmpou (HasSibling). CUMMETpUYHOCTh AAHHOTO CBOWMCTBA
OYEBHU/JIHA u3 ero CEMAaHTHUKH. JIeCTBUTEIIBHO, ecliv Asekceit

AHsnaemcabpamomUnuCecmpori OKcaHbl Toraa OkcaHa

AsnsemcabpamomMnuCecmpori Anekces. B Knowledge .NET cummerpuunsie
CBOMCTBA ONPEIEIISAIOTCS C MOMOIBI0 MOAU(UKaTOpa symmetric.
CeoiictBo AsnsaemcabpamomMnuCecmpori B oHTONIOTUM [ eHeanocuueckoe
/lpeso MOKeT ObITh OIPENEICHO CIEIYIOIIUM 00pa3oM
symmetric object property HasSibling
{

domain Human;

310 AgsHoTanuu

BaxxupiM THIOM CBOMCTB sABIAIOTCI AHHOTamuMH. C MOOMOIIBIO CBOMCTBaA
AHHOmayus MojIb30BaTEIb MOXKET J00aBUTH OnucaHue (METaJaHHbIE) K KOHIICTITaM,
AK3EMIUIApaM, OOBEKTHBIM W MPOCTHIM CBOMCTBAM, MpaBujIaM. AHHOTAIUS MOMXET
COJZIEPKATh CICAYIOIIUE MOJIS:

1. HNudopmarus o Bepcun (version_info)

OnucaHue Bepcuu CYIIHOCTH (KOHIIENTa, SK3eMILIsIpa, CBOMCTBA);

2. Haszsanue (label)
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Pa3BepHyTO€E Ha3BaHUE CYIIHOCTH HA €CTECTBEHHOM S3BIKE.

3. KoMmMenTapuii (comment)

4. ABTop (created by)

5. Hata Co3nanus (creation_date)

Bce nona sBastores ctpokamu B popmare UNICODE. Huxe npuBefieH CHUHTaKCHC
ONpPEJEICHUS aHHOTALIMH.
annotation
{
[version_info “SOME_TEXT”;]
[label “SOME_TEXT”;]
[comment “SOME_TEXT”;]
[created by “SOME_TEXT”;]
[creation_date “SOME_TEXT”;]

rie SOME_TEXT — nto60ii TekcT B hopmare UNICODE.

311.OrpaHudyeHud

B Knowledge .NET cBoiictBa MOryT OBITh HMCIOJIB30BAaHBI ISl 3aaHUS
oepanuyeruti. B OHTOIOTHH KaXJI0My OTPAaHUYCHHUIO YIAOBICTBOPSET HOJIb HIIA OOJIee
IK3eMIUIAPOB. Takum o00pa3oM, MOKHO pacCMaTpyBaTh OrPaHUYCHUS KaK KOHIICTITHI.

HOIL,Z[Cp}KI/IBaI-OTC}I TPpHU OCHOBHBIX THUIIA OI’paHI/I‘ICHI/If/'Ii

1. OrpaHuyeHus 1Mo KBaHTOPY;
2. OrpaHuydeHus 1Mo MOIIHOCTH;
3. OrpannyeHus 1o 3Ha4eHUIO;

3.11.1. OrpanuueHust 1o KBAHTOPY

Ol“paHI/I‘-IeHI/ISI 10 KBAHTOPY COCTOAT U3 TPCX KOMIIOHCHTOB!

24



1. CaoiicTBO
JIro6oe npocToe Wi 00bEKTHOE CBOWCTBO, OIIPEIEIIEHHOE B OHTOJIOTHH.

2. KBanTop
Jlommyckaercst KBaHTOp cyliecTBoBaHusd (3, some values from) u kBaHTOp
BceoOmHocTH (V, all values from).

3. Hamonaurenp

KoHuenTt wnu mpocToil THI, KOTOPBIA MOXET ObITh aHOHUMHBIM KOHIEIITOM,
T.€. KOHLENTOM, HE UMEIOLIMM UMEHU U 3aJIaHHBIM SIBHO B pacCMAaTPUBAEMOM

¢bparMeHTe UCXOIHOTO KOJa.

B kadecTBe mnpuMepa paccMOTpPUM OHTOJIOTUIO [ eneanocuueckozo [lpesa,
BBEJICHHYIO BbIlI€. Tak Kak y KaXKJIOro 4eJOBEKa €CTh MPEIAKU, Mbl MOKEM BBECTH

cacayromee OrpaHnYCHUC B HaHHOﬁ OHTOJIOTHMH:

HasAncestor some values from Human

JlaHHOE€ OrpaHWYEHHE ONPENEISACT HEKOTOPOE MHOMXECTBO AK3EMILISAPOB,
KOTOpPBIEC 001a1at0T CIAEAYOINTUMUA CBOMCTBAMM:
1. YHacienoBanbsl OT KoHIleNTa Yenosex.
2. EcTtb X0Ts1 OBI OJTMH TIPEIOK.
Jlpyrumu clioBamMH, BBEJICHHOE HaMHU OTHOIICHHE caMO IO ceOe ompenenser

HEKOTOPBIN HOBBIN KOHIIENT (MHOKECTBO IK3EMILISIPOB).

Panee ™Mbl paccmotpenu cBoicTtBo AsnsemcabpamomlnuCecmpoii (HasSibling).

Teneps ¢ MOMOIIBIO OrpaHUYeHU onpeaenum Konuent bpaminuCecmpa (Sibling).

concept Sibling

{

i1s_subconcept of
{
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Human;

HasSibling some values from Sibling;

3.11.2. OrpanuyueHus no MOIIHOCTH

B Knowledge .NET moxxHO ompenenuTh isl CBOWCTBA OrpaHUYCHUE Ha
KOJIMYECTBO CBA3EH C IPYTUMU SK3EMIUIPAMU WJIIU MPOCTHIMU TUIIAMMU.

[TonnepkuBaroTCA CIEAYHOLIME OTPAHUYECHUS 110 MOLIHOCTH:

1. He 6onee uem (max_cardinality)
2. He menee yem (min_cardinality)
3. Tounoe xonmuuectBo (cardinality)

B kauectBe mpumepa BBeaeM oTHoluenue AensemcaPebenkom (IsChildOf) B
oHtonoruu [ eneanocuueckoe /{peso. Ilockonbky Yenogex Bcernja UMEET POBHO JBa
pOUTENS, OTIPEIEIICHHE KOHIIeNTa Yenosex UMEET CIeNyIOIui BU/L:

#concepts

concept Human

{
is_subconcept of
{
Thing;
HasSibling some values from Sibling;
IsChildOf cardinality 2;
b
b
#properties

object property IsChildOf
{

domain Human;
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range Human;

inverse HasChild;

3.11.3. Orpanuuenusi 1o 3HAYECHUIO

Orpannyenue no 3HaueHuro (has value) mosBosiser ompenesisaTh KOHIIENTHI,
OCHOBAaHHbIC Ha CYIIECTBOBAHUU OIPEICICHHBIX JK3eMIUIIpOB. Takum 00pazom,
IK3EeMIUIAp OyJIeT NpHUHAICKATh JaHHOMY KOHIICNTY, TOJBKO €CIM OJHO W3
3HAQ4YCHUH ero CBOMCTB COBITAJIACT CO 3HAYCHUEM, 3aJJaHHBIM B KOHIIEIITE.

Benem B ontonmoruto u3 paznena 0, cBoiictBo KugemB (IsLivingAt) u
koHuent (Habop ox3emiuripoB) Country, Ttorma KoHuenTt JKumenvPoccuu

(ResidentOfRussia) Oynet onpeaensaThes CAeAYOIUM 00pa3oM:

#concepts
enumerated concept Country is_one_of
Russia, USA, UK, Germany, France, Italy, China, Egypt;

concept ResidentOfRussia

{
i1s_subconcept of
{
Human;
IsLivingAt cardinality 1;
IsLivingAt has value Russia;
}
}
#properties

object property IsLivingAt
{

domain Human,;
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range Country;

}

312. lononNHUTEINbHBIEC UMEHa

JIIsi  KOHIENTOB W OK3EMIUIIPOB MOXKHO ONPENETUTh HECKOJIbKO WMEH
(aliases). Hanpumep, 4ToOBI UMETh BO3MOKHOCTH HCIOJB30BaTh HACHTU(HUKATOP
Mawuna (Car) nns xoHuenta Aemomoobunb, HEOOXOJIUMO BBECTH CIIEIYIOIIEE
oTpesieNieHuE:

concept Automobile
{
alias “Car”;

is_subconcept_of Vehicle;

313. D KkBUBAaJTE€HTHB € KOHIE€NOTBEI

Konnent A u koHuent B Ha3bIBalOTCS JKBUBAJIEHTHBIMH, €CJIM JTO SIBHO
yKa3aHO C TIOMOIIBIO KIIIOYEBOTO CJOBa equivalent concepts B KOHCTPYKIIHH
CJICAYIOIICTO BH/IA.

equivalent concepts A, B, C, ...;

rae A, B, C — KoHLIeNITHI

3.13.0k3emMnasp bl

Ox3eMIuisipel (W WMHAMBUABI) NPEACTABISIIOT OOBEKTHI B ONPEACIIIeMON
OHTOJIOTUU. BaxxHoe oTinuune 3Kk3eMIuisipoB oT 00bekToB B OOII B TOM, 4TO OUH U
TOT K€ DK3EMIUISIP MOXKET UMETh HECKOJIBKO pasHbIX uMeH. Hampumep, BA3 21010
Homeprou 3Hak YI23AK w  mawuna Heanosa H.JI. MOTYT  SBJISITHCS
UACHTU(PUKATOpaAMU OJTHOTO U TOTO xKe AK3EMIIApA.

B mporpamme sk3emIuIsip 3adaeTcsi C MOMOIIBIO KIIOUYEBOTO ciioBa individual.

KOHHCHTBI, PCAIN3YCMBIC NAHHBIM JK3CMINIAAPOM, OIPCACIIAIOTCA ITOCIIC KIHOYCBOI'O
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CIOBa IS _a. 3HA4YEHUsA CBOWCTB 3aJalOTCS C TNOMOUIBK0 OJHOW U3 HUXKE
NEPEUNCICHHBIX KOHCTPYKIUH:
1. Ecnu IPUCBANBACTCS TOJIBKO OJIHO 3HAYEHHUE:
NAME_ OF PROPERTY =VALUE OF PROPERTY;
2. Ecnu npucBauBaetcs ABa u 0osee 3HaYCHUI:
NAME_ OF PROPERTY =
{VALUE_OF _PROPERTY1, VALUE_OF_PROPERTY2,...}

ITpumep co3naHus SK3eMILIIpa KOHLENTa Yenogexk:

individual Dmitry
{
alias “Dima”;
i1s_a Human;
HasSibling = Nina;
HasAncestor = {Victor, Ludmila, Grigory, Alena};
HasChild = {Egor, Maria};

annotation

{

version_info “1.0”;
created by “Alexander Fedorov”;

creation_date “01 July 2005”;

31401 HAaKOBBIE DK3EMIISAPBI

Ecnu sx3emiuisip A coBmagaer ¢ sk3eMiuisipoM B, To naHHbBIN (DakT MOXKET

OBITH OIpCACJICH B OHTOJIOTWMH C ITIOMOIIBIO KIIFOUCBOI'O CJIOBaA same.
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same A, B, C,...;

rae A, B, C — sk3eMIusipsl.

Heo0xoaumMo 0TMETUTh, YTO KIIIOUEBBIC CJI0Ba alias W same UMEIOT Pa3IuIHYIO
cemaHTuKy. CIIOBO same MCHONB3YeTCs NIl 0OBETUHEHUS PA3IMIHBIX AYK3EMIUISIPOB
B OJHY CYIIHOCTb. Hampumep, WH)XEHEp 3HAHMH CO37a€T HOBYIO OHTOJIOTHIO,
OOBEUHSS CYIISCTBYIONIUE OHTOJIOTHU. B MCXOAHBIX OHTOJNIOTHSX, OMHH U TE K
AK3EMIUISIPBl MOTYT OBITH OMHCAHBI MO-PA3HOMY, HO B HOBOW OHTOJIOTHH JaHHBIC
SK3EMIUISPBl JOJKHBI TPAKTOBAaThCS KaK OJHA CYIIHOCTh (9K3eMIuisap). YUToOwbI
OOBEIMHUTL OTH JK3EMIUIPHI, HWH)XCHEp 3HAHWA HWCIIONB3YEeT CIIOBO same.
Alias, B CBOIO 04Yepeib, - 3TO CIOCO0 acCOMMPOBATH OJUH U TOT K€ (hU3UUCCKHM
00BEKT ¢ pa3HBIMH UMEHaMH. TakuM 00pa3oM, MOXKHO CKa3aTh, YTO C IOMOIIBIO
oreparopa same OOBEAUHSIOTCS pa3Hble (PU3UUIECKUE TPEICTABICHHUS, & C TIOMOIIIBIO
orieparopa alias OTHOMY U TOMY K€ (PU3HYECKOMY TPEICTABICHUIO MPUCBAUBAIOTCS

Pa3HBIC JIOTUYCCKNEC NMCHA.

3.15.Pa3audyHble DK3€MIIADPH

KitoueBbie cnosa different from, all different mo3BOJSIOT SIBHO ONPEIEIUTDH B
OHTOJIOTHH, YTO JAHHBIC FK3EMIUISIPHI KOHIICTITOB PA3IHMYHBI.

Hanpumep, ecnmu He0OX0AMMO SBHO 3a/1aTh dK3eMIUIpbl bunnr Cymum, Jocedhgh
Kpamax n Cmusen @puman xonnenta Yenosex Kak OTIWYHBIE APYT OT APYyTa, 3TO

MOKHO CACIAaTh C IIOMOIIBIO CJ'IQZ[YIOH.IGﬁ KOHCTPYKIMU:

all different Bill_Smith, Jeff Kramak, Stephen_Freeman,;

Ecmm  meoOxomumo ompenenuth, uto JDkedd Kpamak oTmmuen ot
sk3eMIuApoB bl Cmut u Bunbsim CMHUT, a 0 TOM, pa3idyHbl JIM 3K3EMILISIPbI
bumn Cmutr u  Bunbsm_ CMuT, HaM HHUYEro HE M3BECTHO, TOrjaa YJoOHee

BOCII0JIb30BaThCSl KOHCTPYKIIUECH:
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individual Jeff Kramak
{
is_a Human;

different from Bill_Smith, William_Smith;

3.16. 5131k 3ampoOCOB

SI3pIK  3aIIPOCOB  TO3BOJISIET BBIOMpPATh M3 OHTOJOTHUU 3K3EMIUIIPHI 110
HEKOTOPOMY 3aJlaHHOMY Kpurtepuio (3ampocy). CueayeT OTMETUTh, YTO CaMM IO
ceOe 3ampochl HE ABJIIOTCS OHTOJIOTMYECKUMHU 3HAHUSAMU. S3BIK 3aIIPOCOB SIBIISETCA
UHCTPYMEHTOM, KOTOPBII IO3BOJISIET OCYLIECTBIISITH IKCIEPTHYIO AESITEIBHOCTh HA
3aJITaHHOM OHTOJIOTHHU.

B kadectBe mnpumepa pacCMOTPUM CIEOYIOIIHM 3alpoCc B  OHTOJOTHH
Tpancnopmuvie Cpeocmea: “Bce TpaHCIIOPTHBIE CPEICTBA, MAKCUMAJIbHASL CKOPOCTh
KoTopbix Oousbiie yeM 100 km/u”. Pe3ynbTaroM BBIIIOJHEHMS JAHHOIO 3ampoca
Oyner Habop »53K3eMIUIIpOB KoHuenta Ipauncnopmuoe Cpedcmeo, y KOTOPBIX
3HaueHue cBoricTBa MmeemMaxcumanvruyroCkopocms tipeBbiiaet 100 km/4.

S3BIK  3ampoOCOB MOAAEPKMBAETCA € NOMOWIBK Kiacca QueryEngine,

onpeneneHHoro B udnanoreke kiaccop Knowledge . NET.

3.17.CunTakcuc 3anpoca

3anpoc MO3BOJISIET MHXKEHEPY 3HAHUN MOIYYUTh KOJUIEKLMIO HK3EMILIIPOB
OHTOJIOTMH, KOTOpPBIE YIOBJIETBOPSIOT OIPEIEICHHOMY KpuTepuro. Bce 3ampocsl
MOYKHO pPa3JeIuTh Ha TPU OCHOBHBIX THIIA!
I. 3anpockl, KpUTEPUN KOTOPBIX OCHOBAH HAa HEKOTOPOM KOJUIEKLUU
KOHIIEITOB ¥ 3HAYECHUAX UX CBOMUCTB;
2. 3anpochl, KpUTEpUM KOTOPBIX OCHOBAH TOJIBKO Ha 3HAYEHUSX

CBOMCTB, 06€3 yKa3aHHsI KOHIICTITOB;
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3. 3anmpockl, KPUTEPHUM KOTOPBIX COJIEPKHUT TOJIBKO IEPEUHUCICHUE

KOHIICIITOB, 0e3 YKa3aHu:Aa CBOMCTB M UX 3HAYCHUI.

3.17.1. OOwtee onrcanue

C TouKkHM 3peHUs] CHHTAKCHUCA, 3aMpoC MPEACTaBIsAECT COO0M TEKCTOBYIO CTPOKY

(string) B cnemxyroriem dopmare:

individuals of concepts CONCEPT1, CONCEPT2, CONCEPTS3...
where EXP1

®parment “of concepts CONCEPT1, CONCEPT2, CONCEPT3...” 3anaer
MHOKECTBO KOHIIETITOB, U3 KOTOPBIX OyAYyT BHIOUpATHCS IK3eMIUISIphl. JlaHHas dacThb
3ampoca He fABJISETCS 0053aTeNbHON (HampuMep, OHA HE OMNpeAeNsieTcs B 3ampocax
BTOPOI'O THUIIA).
HexoTtopbie u3 KOHIIENTOB MOTYT ObITb Habopom Ixzemniisipos, KOTOPBIMA
OIpEZIEIIEH € MOMOLIBIO noa3amnpoca. Hanpumep:
individuals of concepts CONCEPT1, CONCEPT2,
individuals of CONCEPT3, CONCEPTA4...
where EXP2
where EXP1

Oparment “where EXP1” 3agaer orpaHuueHUs Ha CBOWCTBAa BBIOMpPAEMBIX
KOHIENTOB (KpuTepuii). Onucanue cuntakcuca Boipaxkenus EXP1 npuBeneHo Huxke.
JlanHast yacTh 3ampoca He SIBISETCS 00s13aTeIbHON (HampuMep, OHA HE ONPEAeIIaeTCs
B 3aIpocax TPeThero Tuma). Tem He MeHee, OJlHa U3 YacTeu 3ampoca “of concepts”

WK “where” nonxHa ObITh 003aTEIBLHO 33/I1aHa B 3aMpoce.

[Tpumep 3ampoca 6e3 Kpurepusi:

individuals of Vehicle
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Jlanubiii 3anpoc B oHTONOTHM 1pancnopmuvle Cpedcmeéa BO3BpaIlaeT BCE
AK3EMIULIPBl  KoHLenTa Ipancnopmuoe Cpedcmeéo W €ro TOAKOHIENTOB (T..
AK3EeMIUIAPBl KOHILENTOB Agmomoduns, Kopabaw, Iloosoonas nooka m Camonem).

JlaHHBII 3a1IPOC OTHOCUTCA K TPEThEMY THUITY.

3.17.2. Kpurepwuii 3anpoca

Kpurepuit 3ampoca 3amaer oOrpaHMyeHuss Ha CBOWMCTBAa BbIOMpPAEMBbIX
koHienToB. Hampumep, 3ampoc B onHTosoruu 1pancnopmuvie Cpedcmsa: “Bce
TPAHCTIOPTHBIE CPEJICTBA, MaKCUMAaJIbHAsI CKOPOCTh KOTOPBIX Oosbine yeM 100xm/9”

Ha s3pike Knowledge NET 3anuceiBaeTcs ciiemyromem o0pa3oMm:

individuals of concepts Vehicle where HasMaxSpeed > 100

dopmanbHOE OMMCAHME IpaMMaTUKU KpuTepus 3ampoca B ¢opme bakyca-Haypa

IMPpCaACTABJICHO HUXKC:

EXP ::= OBJ PROP OBJ OP ID
OBJ_OP ::=contains | does not_contain
EXP ::= DATA PROP DATA OP VALUE
EXP ::= EXP OP EXP

EXP ::= (EXP)
OP ::=or | and
[losicHeHus:

EXP — xputepuii 3anpoca. Kpurepuii 3anpoca 3aaercs 1nociie KIo4eBoro cjioBa
“where”. BolpaxkeHre MOKET COCTOSATh U3 HECKOJIBKUX MOJBBIPAKEHUN,

coeMHEHHBIX JornyeckuMu cBs3kamu «M» n «MJINy. Jlornueckas css3zka «M»
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3a71a€TCs C IIOMOIIBIO KIF0UYeBOro ciioBa and. Jlornueckad cssaska « JIN»
ONpEAEseTCs C MMOMOILBIO KIIOUEBOTO CJIOBa or. {715 onpeeieHus: mpuopureTa

JIOTUYECKUX OTepalfii UCIIOJIB3YIOTCS KpyTiible ckoOku. Hampumep:

(EXP1 or EXP2) and EXP3

OBJ_PROP — unentuduxarop o0bekTHOTO cBOicTBa. Ecim unentudukarop
COBHNAJAET C KAKUM-JIMOO KIIFOUEBBIM CJIOBOM 3alpoca, MACHTU(PUKATOP MUILETCS B
KBaJpaTHBIX ckoOkax. Hampumep:

[individuals]

ID — unentudukarop HekoToporo sk3eMiusipa. Ecnu uaentudukarop
COBIAJIaeT C KAaKUM-JINOO KIIFOUEBBIM CJIOBOM 3aIlpoca, UACHTU(UKATOP MUIIETCS B
KBaJIpaTHBIX CKOOKax.

OBJ_OP — nBymecTHas CBA3KAa MEKIY 3K3EMIUIAPOM U OOBEKTHBIM
cBoiicTBOM. [lonep:xuBaroTCs CAEAYOIINE TUIIBI CBA30K: contains u
does not_contain.

PaccmoTrpum mnpumep 3ampoca € HCIOJIB30BAHMEM OOBEKTHOTO CBOMCTBA.

3anpoc coctaBliieH Ha OHTOJOTUU [ eHeanoeuueckoe /lepego, ONIPECICHHOMN BHIIIIE:

individuals of Human where HasChild contains Nina

ITockonbky nomen cBoiictBa HasChild conepxut B ceOe €IMHCTBEHHBIA KOHIIEIT
Human, #Ha pgaHHOW OHTOJIOTMHM  BBINICOPUBEICHHBIA 3alpoC  aHAJIOTHYCH

CIEeIyIOLIEMY:

individuals where HasChild contains Nina

DATA PROP — unentudukarop npocroro coiictBa. Eciu uaentudukarop
COBMIAJACT C KAaKUM-JTMOO KITFOUEBBIM CIIOBOM 3alpoca, WICHTU(DHUKATOP MHUIIETCS B

KBaJIpaTHBIX CKOOKaX.
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VALUE — 3HaueHue cBoicTBa. UMCIIOBBbIE 3HAUCHUs YKa3bIBalOTCA 0e€3
KaBbIUCK. B kauecTBe pazaenutesiss Mexay 1eJIod U JpOoOHON YacThIO MCIOIb3YyeTCs
touka (Hanmpumep: 3.1415926). Uucna B mecTHaALATUPUUYHON CUCTEME HCUHUCIICHUS
3anuckiBatloTcss B dopmate: 0x1234. TekcroBble CTpOKH OepyTcs B OJMHOYHBIC

kaBbluky (Hampumep: ‘Hello World!”).

DATA_OP — [ByMmecTHass CBSI3Ka MEXKIYy IIPOCTBIM CBOMCTBOM H

HCKOTOPBIM 3HAUCHUCM.

HOI[I[Cp)KI/IBaIOTCH CJICAYIOIME TUIIBI CBA30K!

o Jlornueckue cBorictBa (bool):
=" (paBHO)

’1=" (OTJIMYHO OT)

o Uucnossie cBoiicTia (int, float, long u apyrue):
‘=" (paBHO)
’I=" (OTJIUYHO OT)
‘<’ (6ombIIC)
>’ (MEHbIIIE)
‘<=’ (0oJBIIIE WJIK PABHO)

>=’" (MEHbIIIE WU PABHO)

o CrtpokoBbIe CBOMCTBA (String):
=" (paBHO)
’!="(OTIIUYHO OT)
’<’(00JB11IE B JIEKCUKOTPA()UUECKOM MOPSAKE)
>’ (MEHBIIIE B JICKCUKOTPAPUIECKOM MOPSIIKE)

‘<=’ (0oJBIIIC WK PABHO B JICKCUKOTPA(PUIECKOM MOPSIKE)
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“>=’ (MeHbIIIE WIHA PABHO B JEKCUKOTPAPUIECKOM MOPSIKE)
’contains’ (COIEPKUT XOTs ObI OHO BXOXKICHHUE TEKCTA)
’does_not_contain’ (He COAEPKUT HU OJHOTO BXOKJICHUS TEKCTA)
"begins_with’ (HaunHaeTcs ¢ TekcTa)

ends_with’ (3akaHYMBAETCS TEKCTOM)

PaccmoTpum mpumep 3ampoca, COAEpKaIlero MpOCTble U OOBEKTHHIC
CBOMCTBA, a TAKKE JOTUYECKUE CBA3KU MEXY HUMU. [[aHHBIN 3aIIpOC COCTABJIEH IS

oHToJIOTUU Tpancnopmusie Cpedcmaa:

individuals of Automobile
where (Color contains Red) or (HasMaxSpeed > 100 and HasMaxSpeed
<=250)

JlanHbIA 3ampoc  BO3BpaIacT BCE OK3EMIULIPHI KOHIENTa A8momoous,
KOTOpBIC JIMOO KPacHOTO IIBETa, MO0 y KOTOPHIX MaKCHUMalbHas CKOPOCTh OOJIbIIE
100 xm/4 u He mpeBbimaet 250 km/4. OTMETHM, YTO B BBHIIICTIPUBEICHHOM IIPUMEPE
koHCcTpyknus «individuals of Automobile» wuMeer cymecTBeHHOE 3HAYCHHE.
Pesynprar 3ampoca, MPUBEACHHOTO HIXKE, MOXKET OBITh OTJIMYEH OT pe3yjbTara
OpEeBbIIYIIEro 3amnpoca, IOCKOJIbKY BbIOOpKa OyJeT NpOBOAUTHCA 10 BCEM
sK3eMIuipaM KoHuenrta Vehicle, a He TOmBKO 1O 3K3eMIUISIpaM  KOHIIENTa

Automobile:
individuals

where (Color contains Red) or

(HasMaxSpeed > 100 and HasMaxSpeed <= 250)
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3.18. BeinonHenue 3anpoca

BrimonHeHNe 3ampocoB MPOMCXOIUT C TMOMOIIBI0 Kiacca QueryEngine,
onpenesneHHoro B omoimoreke kinaccoB Knowledge NET. Jlnsa BeimosiHeHUs 3ampoca,
UCIIOJIb3YETCS CTATUYECKU METOJ;

ICollection<Individual> QueryEngine.execute(string query)

JlaHHBIN METOJT B KAYECTBE MapaMeTpa MojyqaeT 3apoc U BO3BpaIiacT
KOJUIEKIIMIO AK3EMILUISIPOB, MOJTYUYCHHYIO B PE3yJIbTaTe BBINMOJHEHHUS 3arpoca. B
ciIydae, eCJiv 3alpoc COASPKUT OMUOKY, MeToT execute() TeHepUpyeT UCKITFOYSHNE

QueryValidationException.

319 HaGopsl mpaBuUI

HaGop mpaBuit 3a1aeT COBOKYIMHOCTh MPOAYKIIHM, HCTIOIB3YEMBIX JIJIsi BBIBOJIA.

OCHOBHbBIC KOMIIOHECHTBI Ha6opa IMpaBUJI:

1. JlokanpHBIC TIEpEMEHHBIC, OOBSBICHHBIE B HaOope mpaBui B C#
HOTalUU;

2. [leneBast nepeMeHHas;

3. [IpaBuiia, cocraBistomnye Habop.

dopma npencTaBiaeHuss Habopa npaBui Oau3ka Kk TpuHATHIM B s3bikax KEE u
Typ60-DOkcniept. KonTekctoM Habopa TpaBWil SBISETCS OHTOJIOTHS, B KOTOPOM
0OBSIBJIEH JaHHBIN HAOOP.

32000nucanue CTPYKTYyphl Habopa mpaBUI

Habop npaBuia umeeT Caeayonryo CTpyKTypy:

ruleset IDEN
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{

C#_CODE
goal V;
[rule RULE_IDEN
{
if (B1)
then S2;
[else S3;]
[priority INT_VALUE;]
i
b
[HosicHenus:

IDEN — unentudukatop Habopa npaBu,

C#_CODE — nekoropsiil kog Ha C#, copeprKalinil OnpeaeneHus JOKaIbHbIX
NIEPEMEHHBIX U KOHCTAHT, UCMOJIb3yEMbIX B IIpaBujax BbiBoAa. OgHa U3 3TUX
NepeMEHHBIX MOXKET OBITh MOMeUeHa Kak 1ieneBas (goal) nepemennas. Llenesas
nepeMeHHasi MOKET OBITh TIepeornpeielieHa TPy BeI30Be MeTo1a consult();

RULE_IDEN — uwms npaBuia;

B1 — ycnoBue npaBuia; NpeACTaBISICTCS B BUJIE BIPAKECHUS, TPUHUMAIOIIETO
3HaueHUs ucTHUHA (true) nim 10xs (false);

S2 — 3akmrouenue (kojx C#, UCTIONHSEMBIN B Clydyae MCTUHHOCTH YCJIOBHS);

S3 — kox C#, ucnonHsieMbli B ciydae, e€ciu BblpakeHue Bl 10xkHO;

priority INT _VALUE — npuoputer mnpaBuia; JaHHBIA HapamMeTp MOXKET
UCIIOJIb30BAThCSl MAIIMHOM BBIBO/A JIJIsl pa3pelieHus: KOHMIUMKTOB (B cilydae, eclid Ha
KaKOM-JIMOO 11are BbIBOJIa HECKOJBKO MPABUII UMEIOT UICTUHHOE 3HAYEHUE YCIIOBUS).
OtmeruM, yTO MammHa BbIBoAa ProductionSystem, TmocTaBisieMas BMeECTE C

oubnuotexoit Knowledge.NET, He ucnosib3yer npuopuTeTHI.
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32l.MamuHaa BBIBOgA

bubnuoreka kmaccoB Knowledge. NET mnpemocraBmsier goctyn Kk Habopam
NpaBWUJI Yepe3 CHCIUaNIbHBbIC HWHTEPPEHCHI, YTO TO3BOJISET Pa3pabOTUHUKY
peann3oBaTh CBOI0 COOCTBEHHYIO MAIIMHY BBIBO/IA.

Taxxe OuOIMOTEKA COMEP)KUT MPOCTYIO MAIKMHY BHIBOJIA, PEAIM30BAHHYIO B
BUje kiacca ProductionSystem.  JlaHHBIA KJlacC TPEIOCTABIACT CIIECAYIOIIHE

CTaTUYECKHUE CBOMCTBA U MCTOBI:

o public static bool showAnnotations — naHHOE CBOICTBO 33/1a€T,
OyIyT JI1 IOKa3bIBAThCSI aHHOTAIIUU, OTIPEICTICHHBIC B MPABHIIAX B XOJI€

KOHCYJIbTAlUH, NJIN HET,

o public static void consult (string ruleset);
public static void consult (string ruleset, string goal),
public static void consult (string ruleset, string goal,

ChainingMethod method);

I[aHHBIe MCTOAbI HAYNMHAIOT KOHCYJIbTAlIUIO, UCIIOJIb3Y:I SaﬂaHHLIﬁ Ha60p

paBuI.

[TapameTpsr:

ruleset — wMsa HaOopa TmpaBWwi, C MCHOJb30BAaHUEM KOTOPOTO Oyner

OCYUIECTBISATHCS KOHCYJIbTALIMS;
goal — HekoTopas JIOKalbHas TMEPEMEHHas W3 KOHTEKCTa Habopa MpaBHIL

JlaHHBIN MapaMeTp He 00s3aTeNIeH: €CJIM 1IeJb HE OINpeJieNieHa, BBIBOJAUTCS 1IENb,

orpezenecHHas B Ha0ope MpaBuIl;
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method — cTpaTerus JIOTMYECKOTO BbIBOJA, MOXKET OBbITh MNPSAMON WM

oOpaTHoi (o YMOJTYaHUIO HCIIOJIb3YETCS IPSMOU BBIBO/I).

Oco0eHHOCTH TEKYIIeH peanu3aluy MallluHbl BHIBOJIA:

o B Hactosimiee BpeMs MaliMHa BBIBOJIA NOAACPKUBAECT TOJIBKO
IIPSIMYIO CTPATETUIO BBIBOJA;

° Meton paspemieHus KOH(JIMKTOB, HCIOJb3YEMbIH MAaIIMHOM,
3aKJII0YaeTcsl B BbIOOpE MpaBWiia, UMs KOTOPOro OyJET MEepPBBIM, UCXOIS M3

JIEKCUKOTPapUYECKOT0 MOpsJIKa.

322. O6mas cTpyktypa nporpamMmMbl Ha Knowledge
.NET

[Tporpamma Ha Knowledge .NET coctout u3 AByX yacrteil:
1. HUcxonusiii kog C#;
2. Ucxonuprit  kon, cneuuduunbii  mus1  Knowledge . NET
(Konuentsi, CBoiicTBa, DK3EMILISIPHI)
Ucxonusrit kogq Knowledge .NET otnensiercst oT (00BIYHOTO) MCXOTHOTO KOJA
C# ¢ nomo1ibI0 KIIIOYEBOIO ClIoBa “Hontology”.
W3 nexomuoro koxa Ha C# mMeeTcss BO3MOKHOCTE MCITOJIB30BAaTh KOHIIENTHI U
170. CBOWCTBA, VCTIOJIB3YS CTaHJIAPTHBIN croco0 aJpecaluu:
ums_konyenma.ceoticmeo. Taxke BMecTe ¢ Knowledge.NET mnocraBusercs
OubmmoTeKa, KOTOpas IO3BOJISACT JeiaTh YIOOHBIE 3aMpOChl K OHTOJIOTHYCCKUAM
3HAHUSIM.

[Tpumep POrpaMMBbl Ha A3BIKE Knowledge.NET:

using System;
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// C# native code
namespace HelloWorld

{

class Hello
{
[STAThread]
static void Main(string[] args)

{

Console.out.WriteLine (“Vehicle: ” + Lada.HasName);

// Knowledge .NET specific code
#ontology “Vehicles”
#concepts
Color is_subconcept of Thing;
Vehicle
{
is_subconcept of Thing;
some values from HasName string;
cardinality HasName 1;
b
Plane is_subconcept_of Vehicle;
Submarine is_subconcept of Vehicle;
disjoint Plane, Submarine;
disjoint Color, Vehicle;
#properties
object property HasColor
{
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domain Vehicle;
range Color;

}

functional datatype property HasName

{

domain Vehicle;

range string;

#individuals

individual Lada

{

is_a Vehicle;

HasName = “Lada”;

#end_of ontology “Vehicles”
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4. PEJAKTOP 3HAHUI KNOWLEDGE EDITOR

Penakrop 3HaHuWi mpeaHa3HAuYeH IS BU3YalW3allMK, BBOJA M MOAU(UKAIINH
3HaHui Ha s3pike Knowledge NET. Pemakrop peanusoBan Kak pacuupenue (add-in)
s Visual Studio.NET 2005, To ecTh OH 3amyckaercss aBTOMaTHYECKH BMECTE C
Visual Studio, a ero rpadudeckuit monb3oBatenbckuit nuaTepdeiic (GUI) dbaktrnueckn

crtaHoBuTcda yacThio Visual Studio GUI.

41.Co3n1aHnue mpoOEKTa

Add-in mo3BonseT MOJIHL30BaTENISAM IMpoCcMaTpruBaTb U PCAAKTUPOBATb 3HAHM,
MMpCACTAaBJICHHBIC KdK B TCKCTOBOM BUJIC, TaK U B Fpa(l)I/I‘-IeCKOM.

Oxkno add-in nosiBisiercst mpu 3anmycke Visual Studio (Puc. 1).

@0 Start Page - Microsoft Yisual Studio i ] 4|
File Edit ‘ew Tools Test ‘Window Community Help
@-E-SEd | RR(I-C-E-B )| - ]| o B
D @iib n om B == % Hex |-
Start Page - X
% - b
= . [
+ " ot =1}
S;. . Mlcrosqfr - i
1 o =
J " « Visual Studio 2005 § lFF55%* :
Marne:
2
Recent Projects m I g
: Properties: &
ﬁKnowledgelZ Crash [ 5
ﬁKnowledgeNETFramework Maon, 17 %“
(&l aspectMETFramemark GMT - Tt B
ﬁKnowled eMETFramework L &
9 controls A
@KnowledgeEditor Dina laal
[EknowledgeNETFrameark Existing __
@knowledge their bet
ﬁnspectNETFramework
ﬁKnowledgeNETFramework Redesi
ﬁknowledgeNETFramework 3at, 151
- Zee ho
Cpen: ProjectSolution. .. process
Create: Praject... migratec
\ y Tools foi
enhance
way, wit
ethino arted il -
P 9 \ﬁ Propertles}\a Knowledge. MET Framevork,
=l Output‘(% Fird Fesults 1\
Ready 4

Puc. 1. Oxkno add-in npu 3anycke Visual Studio.
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Jis ynobcrBa monb3zoBareneil cucreMbl Knowledge.NET cranmapTHbiid muis

Visual Studio.NET nabop Bu10B mipoekTa pacimupeH HOBbIM — Knowledge. J1ns Toro,

yT00Bl  CO31aTh

HOBbIH mpoekT B Knowledge.NET,

ITOJIB30BATCJIb

MOKCT

BOCTIONIB30BaThCs madnoHoM “Knowledge”, kotopsiii siBnsiercst Visual C# mabmonom

(Puc. 2).

Templakes:

Project bypes:

e indowes

- Office E Windows Application

-- Smart Device [ windows Control Library
. Datahase 3 Console Application
Skarter Kits _/ﬁDevice Application

----- Test

EWDI’EI Document
- Distributed System Solutions
- Other Languages

=1+ Cther Project Types

Setup and Deplovment
- Database

- Extensibility

- Yisual Studio Salutions
[+ Test Projects

My Templates

.4 3earch Online Templates. ..

¥isual Studio installed templates

(#]Class Library
Q’ﬂ Knowledge

Fg;ﬂ Crystal Reports Windows Application

EEXEEl Workbook

& project for creating an application with a Windows user interface

Mame: I rindowsapplicationz

Locakion: I D:\Documents and SettingsiDmitryd My Documents

Solution Mame: I rindowsapplicationz

W Create directory for solution

[ Add ta Source Contral

j Browse... |

=

Zancel

Puc. 2. Oxno evibopa wabnona.

JUIsi mOIJEpKKU 3TanoB MPOEKTUPOBAHUS W peanu3auuu, mactep (wizard)

reHepupyeT 3armyniky (mabnon) B daiine template.expert mist Oyaymero OnvcaHus

3HaHUM noik3oBaTeneM Ha si3bike Knowledge NET (Puc. 3).
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20 Knowledge12 - Microsoft Yisual Studio

File Edit ‘iew Project Build Debug Data  Tools  Test  Window  Community  Help

DS @ SB[ - E-E b vy APl | @ A
B _:e._iPuJJ /*;E[;EEHexjv.i
- ._ID%. AT -E-E E-E -E % I:I A " Bt /@l% \;

~template.expert

Sf Enowledge NET specific code
fontology "Ontnlbgyl"
ficoncepts
Conceptl is subconcept of Thing:
Hproperties
object property Propertyl
{

dowain Conceptl:
findividusls
indiwvidual

{
is_a Conceptl;

#end_of_ontology fontologyl™

Puc. 3. I[Ipumep ucxoonoeco xoda na sazvike Knowledge. NET

42.3anycKk KOHBepTOpa

Nurepdeiic Knowledge.NET BkitouaeT creAyromme KHONKA Ha TMaHEH

MHCTpYMeHTOB: ‘& (“Refresh”) u & (“Convert”).

Oynkuusa “Refresh” (“OOHOBHUTH”) TO3BOJISAET BBHIOJIHUTHL CUHXPOHHU3AIUIO
TEKCTOBOrO W rpaduueckoro mpezacraBieHuii. boree mompoOHO mpeacTaBieHUs
paccMaTpUBaIOTCS HUXKE.

HeoOxomumoii craameld pa3paOOTKH 3HAHWHA SIBISETCS KOHBEPTUPOBAHWE
3HaHui, onucaHHbIXx Ha s3bike Knowledge.NET, B ucxomueni kox C#. 3amyck

KOHBEpPTOpa OCYUIECTBJISIETCSI HakatheM Ha KHomky “‘Convert”. Pe3ynbrar
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KOHBEPTHUPOBAHUS I0JIb30BaTENIb MOXKET YBHJIETh B cTaHAapTHOM okHe Output (Puc.

4).

I'jgCottagePriceCaIcuIator.MainCIass j I W priceCalcOFHouses{uink space, uint diskanceFromaPb, dint numberlj

A4 Bumnary description for Classl.
o SAF < s mmaryy
delegate uint CalefottagePriceFunc (uint space, uint distanceFrom3Ph, uint nu.mbeJ

-

®0q[20]

] class MainClass
i :
] SEF <summar v
S4F The main entry point for the application.
o S8 </ summar v
=] pubhlic static uint priceCalcOfHouses [(uint space, uint distanceFrom3Fb, uint
1

uint pricedf3grMetre=12:;

uint result=0;

if (distanceFrowSFh < 1000)

1

pricedf3gqrietre=938% (1000-distanceFrom3Ph) A 1000+12;

H
result+=price0figqrMecre*space;

result+=nuberfF loors*3000;
result+=numberofBedrooms*300; ,I
4

1] |
Oukput - I ox
Shows output From: — Knowledge NET Framework Console = _I] '_._)I _L = =

—————— Conwvertor started: Project: EnowledgelZ, Configuration: Debuy iny CPU ------ -
C# Expert Complier wersion 1.0.1613.16335, inton MNowikow, Z004

Total errors: 0
Successful!l

Puc 4. Coxpanenus pezyrvmama KoHeepmuposaHus 6 CMAHOAPMHOM OKHe

Output

3aHy0K KOMITWJIATOpPA C# OCYHCCTBIIACTCA IIpyU IIOMOIIMW CTAHAAPTHOIO

untepdeiica Visual Studio.NET 2005.

43. TexcTtoBOEe NpeAcTaBIEHNUE 3HAHUU

Cucrema Knowledge. NET mo3BonsieT MOJb30BaTEN0  PENAaKTHPOBATH
TEKCTOBOE mpencTaBieHue 3HaHuid Ha s3bike Knowledge.NET. Co3zganue u

PCAAKTUPOBAHUC OCYHICCTBIIACTCA C HCIIOJIB30BAHHCM CTAHAAPTHOI'O I/IHTep(beﬁca

cpensl Visual Studio 2005 (Puc. 5).
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A~ E- S| & B[99 S-5 ] b Dby v Any C
o [ EEE 2|3 18 &5

Start Page ]/Frame.expert)/ﬁntulugy.eupert]

fIed]
"
¥
U]

.
F -

ff Enowledge NET specific code

woqoa] e

fifontology "Wehicles™
ficoncepts
Color is subconcept of Thing:

Vehicle
i

iz subconcept of Thing:
Puc. 3. CDpaemeHm meKcmoeoco npedcmaeﬂesz 3HAHUU HA A3bIKe

Knowledge. NET

B cucreme peanuzoBaHa (PyHKIMOHAIBHOCTb, MO3BOJISIONIAS ABTOMATHYECKU
CUHXPOHM3MpOBaTh  TEKCTOBOe M  rpaduyeckoe  mpenacrtaBieHus.  llpu
PEIAKTUPOBAHUM TEKCTa MPOUCXOAUT OOHOBIIEHHE IpapUuecKOro MpencTaBICHUS
“pa mety”. B cBoro ouepenp, mpu Moaudukanuu rpa@uuecKoro MpeacTaBICHUS,
[I0JIb30BATENIb MOKET IPOCIECIUTh COOTBETCTBYIOIIME HW3MEHEHHS B TEKCTOBOM

IPEICTaBICHUN.

44 T'paduueckoe nmpeJgcTaBIeHUEe 3HAHUU

Nurepdeiic Knowledge NET Bitouaer ciemyromiye BKIAIKH:

Concepts |F‘r|:||:|erties I Individuals I Frames I

Kaxnas Bkimaaka coAepKUT TIpa@uueckKue KOMIIOHEHTHI, TO3BOJISIONINE
MOJI30BATEIII0 TPOCMATPUBATh U PEAAKTUPOBATH COOTBETCTBYIOIIUE BHUJIBI 3HAHUM.
[lepBble Tpu BKJIAJAKU MPEHOCTABISAIOT MHTEP(DENC ¢ OHTOJOTMUYECKHUMH 3HAHUSIMH,

UCTBCPTAA BKIIaAAKaA — C q)peﬁMOBBIMH 3HaHUSAMMU.
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4.4.1. Bknaaka Concepts

B nannoit Bknaake (Puc. 6) mnosib3oBaTeNb MOXET MPOCMAaTpUBATh
UEPAPXUYECKYI0 CTPYKTYpPY KOHIIETITOB, a Takke HMH(QOpMAIMI0 O CBOMCTBAax,
KOTOpBIC IPUHAICKAT JAHHOMY KOHIIETTY.

JIro6o#t konuent B cucreme Knowledge. NET nomkeH ObITh MOAKOHIIETITOM
koHuenTta “Thing”.

HoBpIii KOHIIETIT MOKET OBITh JOOABJICH MOJIh30BATEIEM HAKATHEM Ha KHOIKY

*  (“Add”), pacmonokeHHOH Ha IaHENM HWHCTPYMEHTOB BKmagku ‘“‘Concepts”.

Y 1anuTh KOHIENT MOKHO Ha)KaTUEM HA KHOTIKY L - “Delete”).

. i SLbmar iF‘ru:uperties:
. Calor hiasColor
hiasharne
I

\\ﬁ? Prupertie%\a Knowledge MET Framewnrk/
Puc. 6. Bknaoxa Concepts

Co31aHne KOHIIENITOB
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[Ipu cozmannm KoHIENTa HEOOXOANMO:
- crenuuIUPOBaTh UMSI HOBOT'O KOHIIENTA

- BBIOpATh KOHIIENTHI, KOTOPbIE OYyT POAUTEISIMUA HOBOTO KOHLIEITA

[Ipu co3pannu KOHIIENTA MOSBIISETCS MOalbHbINA Auanor (Puc. 7), B koTopom

MOJIb30BATENI0 HEOOXOANMO yKa3aTh 3Ty HHPOPMAIHIO.

Add Concept o w]

Mame:

ITrain

Parent:
= @ Thing

Yehicle

b Flane
Poohe Submarine
e Color

k. | Cancel |

Puc. 7. Mooanvrnoe okno npu 0obasneHuu KoHyenma

ITocne nobaBneHus KOHLENTa OOHOBIIAETCS KaK rpapuuecKoe, TaKk U TEKCTOBOE

MpcACTaBJICHUC.

Y aajicHue KOHICOTOB

[Ipy ynaneHun KOHIENTAa MOJB30BATEII0 HEOOXOAUMO  MOATBEPIUTH

BBIITOJIHCHHUEC OIICPAIIUU.
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ITocne YOAJICHUA KOHICIITA OOHOBIISICTCST KaK Fpa(l)I/ILICCKOC, TaK U TCKCTOBOC

IMPEACTABJICHUC.

4.4.2. Bknanka Properties

B nannoit Bknaake (Puc. 8) mnosb3oBaTenb MOXKET MPOCMAaTpUBATh
HUePapXUUECKYyI0 CTPYKTYPY CBOKMCTB, a Takke MH(POPMAIIUIO O CBOMCTBAX - UMs, THII
3HA4YCHUH, TOMEH, 00JIaCTh 3HAUYCHHUIA.

HoBoe CBOMCTBO MOKET OBITH J00aBJICHO IOJIL30BATEIIEM Ha)kKaTHEM Ha

KHONKy & (“Add”), pacmomoXKeHHyI0 Ha IIaHEId MHCTPYMEHTOB BKIAJKH

“Properties”. Y 1anuTh CBOWCTBO MOKHO Ha)kaTUeM Ha KHONKy ‘= (“Delete”).

Knowledge. MET Framework.

Concepks  Propetties |Inu:|iviu:|uals I Frames I

gl e |
[=] == Properties Marme:
W hias Color IhasCu::Iu::r
i ml hashame
Yalue bvpe:
IInstance j
EDDmain:|
Vehicle
iRange:
Color

\\ﬁ'ﬁ Prnperties}\a knowledge, MET Framewurk/
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Puc. 8. Bxnaoxa Properties

Coznanue cBOMCTB
[Ipu co3ganum cBo¥cTBAa HEOOXOIUMO:
- crienuUITMPOBaTh UMsI HOBOTO CBOMCTBA
- crienuGUITMPOBATh IOMEH, THIT B 00JIACTh 3HAYCHUIA

[Ipu co3nanum cBOMCTBA MOSABISACTCS MoJalbHbIN Auanor (Puc. 9), B koTopom

M0JI30BATEIII0 HEOOXOUMO yKa3aTh ATy HH(OPMAILIUIO.

AddPropertyForm =af x|

Marme:

IhasEu:qu:urI

Wallie bpe:

II hztance - I

Domain: j|: :

Wehicle

Range: II- -

Colar

] | Cancel |

Puc. 9. Mooanvrnoe oxno npu 0obasnenuu ceoticmeaa

[Tocne nobaBneHus: cBOKWCTBA OOHOBISETCS KaK rpauyeckoe, Tak U TEKCTOBOE

MpcACTaBJICHUC.

Y najenue cBOMCTB

[Ipy ynmameHun CBOMCTBAa TOJIB30BATENI0 HEOOXOAUMO  IMOJTBEPIUTH

BBIITOJIHCHHUEC OIICPAIIUU.
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Ilocne YAAJIICHUA CBOICTBA OOHOBJISAETCS KakK r‘pa(bﬂqecxoe, TaK U TCKCTOBOC

IMPEACTABJICHUC.

4.4.3. Bknaaka Individuals
B nannoit Bkimagke (Puc. 10) moawp3oBarenb MOXKET IPOCMATPUBAThH

HMEPAPXUUECKYI0 CTPYKTYpY KOHLEITOB, a TAaKXKE JSK3EMIUIPBI, PpPEATN3YyIOLINE

KOHIICIITHI.

HOBBII JK3eMILIAP MOKET OBITh JOOABIECH MOJIL30BATEIEM HAXKATHEM Ha
KHONKYy & (“Add”), pacmomoXKeHHyI0 Ha IIaHEId MHCTPYMEHTOB BKIAJKH

“Individuals”. VY 1anuTh 5K3eMILIAP MOKHO Ha)kaTueM Ha KHonKy ‘= (“Delete”).
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Concepks I Froperties  Individuals IFramesI
ECDncepts:|

=

‘ Individuals: oo ql

Lada

b Colar

<] | »l
"-,\ﬁ? Prapertie%\a Knowledge MET Framewark/

Puc. 10. Bkraoxa Individuals

Co31aHue YK3EMILISIPOB

[Ipu coznanuu sK3eMIuIsIpa HEOOXOAUMO:
- crieuuGUIMPOBATH UMsI HOBOT'O SK3EMILIsIpa
- BBIOpATh KOHIIETIT, KOTOPBINA PEATU3yeTCs SK3EMILIIPOM

-CH@HH@HHHPOB&TBBH&HCHHHCBOﬁCTB

[Ipu cozmanum sK3eMIUIsipa NOsIBIAETCS MoAanbHbl auanor (Puc. 11), B

KOTOpONIHOHLSOB&TGHK)HGO6XOHHNH)YK&33TBPHﬂbOpMaHHHl
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Add Individual =10] x|

M ame:

ILada

Concept;
= Thing

Yehicle

b Plane
P Submarine
b Colar

HazM ame:
ILada

k. | Cancel |

Puc. 11. Mooanvnoe okHo npu 0obasnenuu IK3eMnasapa

[Tocne poGaBrmeHus HK3eMIUIsIpa OOHOBIsAETCA Kak rpaduyeckoe, TaK H

TCKCTOBOC NIPEACTABJICHHAC.

VY nasieHue dYK3eMIUISIPOB

[Ipr ynaneHun OSK3eMIUIIpa II0JIB30BATEII0 HEOOXOIWMO ITOJATBEPIUTH

BBIITOJIHCHHUC OIICpAIllhU.

Ilocne YAAJIICHHUA 3K3CMILIAPaA OOHOBIISIETCS KaK Fpa(l)I/I‘IGCKOG, TaK 1 TCKCTOBOC

MMpcACTaBJICHUC.
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4.4.4. Bknagka Frames

B nannoii Bkmaake (Puc. 12) monb3oBaTeinb MOXKET MPOCMOTPETH OOIIYIO

CTPYKTYPY (PpeHMOBBIX 3HAHUM.

Concepks I Propetties I Individuals ~Frames I

| |

= = FENES

=1 Class frames

EIF House

---- 1 Own sloks

-4 Instance slots
----- 5 distanceFromsSPh
----- 5 numberOfBedrooms
----- S numberOfFloors
----- 5 priceCalculator
----- 5 priceCfHouse
LS space

[+ F Human

-1 Instance frames

-1 Ruleset Frammes

\ﬁ Prnperties:')\a Knowledge, MET Frarruawcurk/r

Puc. 12. Bknaoka Frames

45.CBsi3p NpeaACTABIAECHUHU

Kak Oputo cka3aHo paHee, OOHOBJICHHE MPEACTABICHUN MPOUCXOAUT

cuHXxpoHHO. TakuM o00pa3om, TOJB30BaTEllb MOXET BBHIOpaTh W HCIOJIH30BAThH

HauOosiee y100HY0 J1s ce0st hopMy IpeACcTaBICHUS.
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4.5.1. HaBurauus B Opay3epe 3HaHHM

Bri6paB cymecTByromuii 00beKT U3 TpaduuecKkoro npejacTaBiIeHUs (KOHIIENT,

CIOT, DK3eMIUIAp, (peliM) MONIb30BAaTEIb MOXKET II0 HAKATHIO HA KHONKY b

(“Browse”) MBIIIIKOH TEpEeUTH K OMPENeNEHHUI0 STOTO0 OO0OBEKTa B TEKCTOBOM

npeactasienun (Puc. 13).

29 Knowledge12 - Microsoft Yisual Studio 10| |
File Edit  Wew Project  Build Debug Data  Tools  Test  wWindow  Commonity Help
H-E-E e ¥ R Y- 8-E | b Debug ~ Any CPU - | 2 j,
B B g o I W | 3 %= [E 5= | Hex - _
] ™) (= = 3 5
] 5 E = x = [2
EE = =0k » o1 8 & R
NE ontology.expert [ Start Page |~ ontology temp | 5 X ledge MET Framewark Q
£ - ig | s
=2 /¢ Enowledge .HNET specific code o
T Concepts IPrnperties I Individuals I Frames I il
#Hontology "Vehicles™ g o g
B e Thing Mame: >:—';‘
f#ooncepts = Yehicle vehicle &'-.nJ
]
Flane o . =
Color is subconcept of Thing: submar ° TORErtEs: g'
Colar hasCalor m
hasMame =
o
@
is_subconcept of Thing: \"‘
some_valuss from HasName string: e
cardinality HasName 1;
H
Plane is subconcept of Vehicle;
Submarine is subconcept of Vehicle;
dizjoint Plane, Submarine;
disjoint Color, Vehicle:
#properties
object property HasColor 4| I _pl
P -
4 | | _pl_l \\ﬁ F‘rnperties}\a Knowledge . NET Framewnrk/
/;.?I Output“(_ﬂ Find Results 1\
A
PI/IC. 13 HpuMep Hasuzauuu om epaqbulteCKozo npedcmaeﬂeﬂu}l K

mexKcmoeomy npeacmaeﬂenuio
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5. CACTEMA U3BJIEYEHUS 3HAHUIM KNOWLEDGE PROSPECTOR

Cucrema wusBneuenus 3Hanmii KnowledgeProspector, Bxopmsmas B cocraB
npoekta Knowledge.NET, npeanaznadena Jjisi W3BJI€UEeHUs] 3HAHUN U3 TEKCTOBBIX (B
gactHoct, HTML) nokymenToB, u ux npencrabienus B ¢popmare Knowledge NET.
OcHOBHOE Ha3HAYEHHE CUCTEMBI — U3BJICUEHUE 3HAHUI 3 HTepHeTa.

Cucrema OCHOBaHAa Ha aJITOPUTME M3BJICYEHUS 3HAHUN, COCTOAILIETO U3 TPEX
OCHOBHBIX YacCTeM:

- Mopgonocuueckuii ananuz TeKCTa U MOCTPOEHUE TIO €ro pe3ysbTaTam
Habopa cywHocmeli.

- Cemanmuueckuti amaiu3 HaOOPOB CYIIHOCTEH M IOCTPOCHHUE IO €Tro
pe3yibTaram epaga 3HaHUL.

- Ananus epagha 3nanuii.

5.Onucanue paboTh aJXropuTMa HM3BIEUYECHUSH

3SHAaHUU

[lepBblil 3Tan pabOTHl aJIropuT™Ma - 3TO MEPEBOJ TEKCTAa C €CTECTBEHHOTO
sI3BIKA B HAOOP cyuyHocmel.

B Texyuel Bepcun CUCTEMBI pEeaaIn30BaH aHAJIN3 TEKCTA HA PYCCKOM SI3BIKE.

JIaHHBIN 3TAIl OCYLECTBIISIETCS IIPY ITIOMOILIM Pa3HOr0 BUJA CIIOBAPEN:

o MRD-cnosaps. [laHHbII CnoBapb COAEPKHUT OKoJO 170 ThICAY
JIEKCEM PYCCKOro si3biKa. C0Baph MO3BOJIAET IPOU3BOIUTH MOP(HOIOTUUECKUI
aHaJIM3 CJIOB U ONPEENATh IPAMMATHYECKHE XapaKTEPUCTUKH CIIOBA.

o XML-cnosaps. 910 CJIOBApb, KOTOPBIN COIEPKUT
JONOJIHUTENbHBIE KOHCTPYKLMHU JUIS IEPEBOJA CJIOB S3bIKa B CYIIHOCTH.
Hanpumep, mnst cmoBa '"moxakmacc" MOXKHO 3aJaTh CBOMCTBO, KOTOPOE
NO3BOJIUT NPHU MOCIEAYIOIIEM AaHAJINW3€ CYIIHOCTEH paccykaaTb O CBA3SX

MCXKAY CJIOBaMH, CBA3AHHBIMHA C 9THUM CJIOBOM.
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o CrnoBapei, co3iaBaeMbIX MoJib3oBateneM. st co3ganus ciaoBaps
HEeoOX0MMMO peanu3oBath uHTepdeic [Dictionary M MOIKIIOUNATE CIOBAaph K
AK3EMILLAPY Kiacca DictionaryManager.

Bropoii sTan paboThl 3akiaroyaeTcss B aHanu3e Habopa cymHocTeil. s
aHaJin3a HaOOPOB CYIIHOCTEHW HCHOJB3YIOTCS HpAUld NOCMpoenus 2paga 3HAHULL.
Onnum u3 cambiX 3(()EKTUBHBIX MPABUJI, C TOUYKU 3PEHUS MOJYYEHHS] KOJIUYECTBA
CBs3ed W ynoOCTBa HACTPOMKH, SBIAETCS NPABWIO TNPUMEHEHHs IAaOJIOHOB
o0paboTku cymHocTed. Pesynbrar paboThl BTOpOTO 3Tana — MOCTpoeHue rpada
3HaHui. Bepumuel rpada mpencTaBisioT CyIHOCTH, a IyTH — CBSI3U MEXKy HUMHU.

[Tocnenyromuii »Tam 3akitodaercs B aHanusze rpada 3HaHwil. B 3amaun
JAHHOTO 3Tara BXOJUT:

o 0o0beIMHEHUE PA3IMYHBIX CBOMCTB B eIMHbIE Kiacchl. Hanmpumep,
cBoiicTBa "OombII0N", "OrpoMHBIN", "MaJIeHBKUI'" UMEET CMBICI OOBEIUHUTH
B OJIMH KJIaccC.

o VYnanenne u3 rpada u3z0ObITOuHBIX cBsizel. Hampumep, eciu y
POJIUTENBCKOIO KJIacCa UMEETCS HEKOTOPOE CBOMCTBO, TO y €0 HACIEIHUKOB

€TI0 MOXHO HC YKa3bIBATh.

S52.llepBUYHBN aHAAIMU3 BXOJHOTO TEKCTa

5.2.1. CnoBapu

Pyccruit mopghonocuueckuii cnosape uanune

CrnoBapp MO3BOJISIET HPOBOAUTH MOP(OJOTHYECKUN aHaIU3 CJIOB PYCCKOTO
A3bIKa W II0Jy4aTbh IPAMMAaTHYECKUE XAPAKTEPUCTUKHU COJEPKAIIMUXCSA B HEM CIIOB.
[To3BonsIeT ompeAenuTh HOPMAIbHYIO (OPMY CIIOBa, BCE CIOBO(OPMBI CIIOBAa U UX

Mop(doTIornyeckne XapaKTePUCTHKU.

XML- cnosapyo

CJIOBapL IMMO3BOJIACT OIMMCBIBATH PA3HBIC THUIIBI CYHIHOCTGﬁ, HO OCHOBHBLIM €I'O

IIPUMEHEHHUEM SIBIISIETCS] PACIIMPEHHOE ONMCAHUE CyIIHOCTEN Thna "cBA3b'. s HuX
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MOJKHO yKa3aTb TUII CE843U, KOTOpI:Iﬁ COOTBCTCTBYCT TUILY OMHOUIEHUA, N CBOMCTBO

c653u (OmHoweHUs).

5.2.2. CymHoctn
Boinenenure cymHocTedl  SBIsSeTCS  pe3yJibTaTOM MEPBUYHOIO  aHANM3a
BXOJHOro TekcTa. CyllecTByeT 1Ba BUAA CyIIHOCTEH:
o Obviunvie cymuoctu ("HemsBectHas", "paszmenurens', "CBs3p'").
OTHU CyIIHOCTU HE MOTYT ObITh A00aBIEHBI B rpad) 3HAHUM.
o Hacmoswue cymuoctu ("kiacc", "cBoicTBO", "Tum maHHBIX",

"upauBuayan"). CylHOCTH MOTYT OBITh BEpIIMHAME rpada 3HaHU.

B mpocreiiiiem ciydyae CymIHOCTb COAEPKUT TOJIBKO CIIOBO €CTECTBEHHOIO
S3bIKa, U3 KOTOPOTro OHa moiydeHa ("Hew3BecTHas" CyIIHOCTh). Ecnmu cioBo ObUIO
HalJeHO B MOP(OJIIOTMUECKOM CIIOBape, TO €My IMPUIUCHIBAIOTCS MOP(OIOTUYECKHE
U TpaMMaTHYECKHE CBOMCTBA, KOTOpHIE BIIOCIEACTBUM MOKHO HCIIOJIb30BaTh IpPHU

aHanu3e HabOPOB CYIIHOCTEH.

Cywnocmo ""knacce" (class)

To xe camoe, uro u nousitue "knacc" B cucreme OWL [11]. Ecnu B cinoBape
yKa3aHo, YTO CJOBO SIBJISICTCS CYIIECTBUTEIHHBIM, TO OHO aBTOMAaTHYECKH OyaeT

npeoOpa3oBaHO B CYITHOCTh THUIA "Kiacc'".

Cywnocmy ""ceoiicmeo’’ (property)

To xe camoe, yto U nonstue "cBorctBo" B OWL [11]. Ecim B cnoBape
yKa3aHO, 4YTO CJIOBO SIBJISIETCSl MpUJaraTeJbHbIM, TO OHO aBTOMAaTHU4eCKU OyaeT

npeoOpa3oBaHO B CYITHOCTh THIIA ""CBOHCTBO".

Cywnocmo ""pazoenumens' (separator)

HpCI[CTaBJ'IHGT pa3INIHbBIC CUMBOJIBI ITYHKTYAllUH. Pa3I[CJ'II/ITCJ'I$IMI/I CUHNTAKOTCA
CIICaAyroIue 3HaKH:
"nn

L — TOYKa.
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CTPOKH.

"Mt "\n" — mpoOen, cuMBOJI TaOYJISIIIUK, CUMBOJ HOBOM

" " — 3ansTas.

n.n

— IBOCTOYHE.

";" — TOYKa C 3aIATOM.

"(",")" — oTKpBIBaOIIAs U 3aKPbIBAIOIIAS KPYTJIble CKOOKHU.
"[", "]" — oTKpBIBaIOMmIAs U 3aKPHIBAIOIIIAS KBAIPATHBIC CKOOKH.

""" — oTKpBIBarOIIAs U 3aKphIBarOIIas (PUTypHBIE CKOOKH.

n<u’ ">S" _ 3pak "menbiie" u "6onbie".

Cywgnocmo ""epema’’ (datetime)

[Ipencrasnsier naty u Bpemsi. ConepKuT ClieTyroNIre moJs:

I'on
Mecsn
[enp
Yac
Munyta

CexyHnna

CymHoCTh 8pems, B omivuve oT Ttuna gaHHbix C# DateTime, m03BOJISET

yKa3blBaTh 3HAYEHUs TOJILKO JJIsI HEKOTOPHIX TOJIeH, HampuMmep, Mecsy; BCe

OCTAJIBHBIC I10JIsI MOI'YT OBITH ITyCTBIMM.

Cywynocmo "Ilenoe uucno"” (integer)

Hpe,Z[CTaBJBIGT OCJI0C 4YHnCJIO. Ecau B Tekcre BCTPCTUTCA 4YUCIIO, TO OHO 6y,Z[CT

npeoOpa3zoBaHO B CYIIHOCTH "LI€NI0€ YKCI0" Ha 3Tare NepBUYHOIO aHAIU3a.

Cywgnocmo "unousuodyan'” (individual)

To ke camoe, uTo u noHstue "ungusuayan" 8 OWL [11].
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Cywgnocmo ""ceasv'’ (relationship)

CnoBo, koTopoe Obuto onucaHo B XML-cioBape Kak CBSI3b MEXAY APYTHMH

cinoBaMu. COIep>KUT TaKUe MapaMeTpbl, KaK CBOMCTBA U TUIl CBA3U. CBOWCTBA MOTYT

OBITh:
. TpaH3UTUBHBIMU
o CumMeTprUYHBIMU
° OyHKIIMOHAIBHBIMH.
Tun cBsa3u — 910 TO '"OTHOIIEHME", KOTOpOe OYyIeT IOCTPOCHO IpH

CEMAaHTUYECKOM aHAIU3€E CYIIHOCTEH.

Cywynocmo ""neuzeecmnasn’’ (unknown)

Ecau MJI CJIOBAa HC YAAJIOCh ONPCACIUTL CYHNIHOCTh OAHOI'O M3 IIPCAbIAYIIUX

TUIIOB, TO EMY CTABUTCSI B COOTBETCTBUE "'HEU3BECTHASA' CYIIHOCTb.

5.3. CeMaHnTHUYeCKHUN aHaulu3 HAaOOpPOB CyIMHOCTEH

5.3.1. OTHOIIEHUS

OTHOILIEHHS UCTIONB3YIOTCA ISl CBSI3EN MEXAY CYIIHOCTSIMU B Tpade 3HaAHUIA.

OtHo1IeHHE MOXKET OBIThH IIOCTPOCHO TOJIBKO MCIKAY HACMOAWUMU CYULHOCMIAMU.

Ommnowenue mexncoy "ceoiicmeom"” u "knaccom”

CBA3bIBaCT CYLIHOCTh THUIMA '"CBOWMCTBO" ¢ CYIIHOCThIO THUma '"kiacc'.

DaKTHYECKH IIPU I3TOM KIaccCy TNPUITUCHIBAETCS JaHHOE CEOUCHEO.

Ommnowenue "nooxknacc’

O003HayaeT, 4TO OAHA CYIIHOCTH SIBJISIETCS MOAKIACCOM APYTON CYLIHOCTH.

[IpumensieTcs s kiaccos v ceolicms.

Ommnowenue ""yxeueanenmnocmsp "’

O06o03HavaeT IKBUBAJICHTHOCTh MEXAY JIBYyMsA CylIHOCTsAMHU. [Ipumensercs k

CYITHOCTSAM THIIa "Kiacc".
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IIpasuna nocmpoenus epaga 3uanui. Iloctpoenue rpada 3HaHUI OCHOBAHO Ha
Habope TMpaBuJl, KOTOpbIE TOCIEAOBATEILHO BBIMOJIHSIIOTCS Ha BCEM Habope

CyLIHOCTEH. B TeKylen Bepcun CUCTEMBI PEAIM30BAHBI U IPUMEHSIIOTCS CIIEIYIOLIMe

npaBuia:
o [IpaBuno  npumeHeHuss  WAOIOHOB  00paboTKM  HAOOPOB
CYILIHOCTEH.
o [IpaBmiio nobGaBiieHUsT BCEX Hacmoawjux cywHocmel B Tpad
3HaHUM.

5.3.2. lllaGionb1 06paboTKH HAOOpa CyITHOCTEH

[ITabnoubl sBASOTCS 3()PEKTUBHBIM M YJIOOHBIM CPEACTBOM IOCTPOCHHUS
rpadpa 3HaHui. C MOMOIIBIO MIA0JIOHOB MOXET OBbITh pEaln30BaHO, HAIpPUMED,
pacrio3HaBaHMe JaT, yucels, ¢paMuIdi, UMEH W OTUYecTB Jrojei. Takke MaOiIoHbI
NO3BOJISIIOT  CO3/1aBaTh HOBBIE CYIIHOCTH, KOTOpPbIE MOIYT Yy4YacTBOBAaTh B
JajpHeneM aHanu3e Tekcra. C moMolbio madioHOB MOXKHO OpraHU30BaTh 0COOYIO
00paboTKy yacTuibl "He" U BOMPOCUTENBHBIX MpeIoKeHniH. MHorue u3 mabioHOB
HE 3aBUCAT OT 5A3bIKa, HA KOTOPOM HAaITUCAaH UCXOJHBIN TEKCT.

[ITaG10H coCTOUT M3 TPEX 4YACTEW, OTAENEHHBIX IPYr OT Apyra C MOMOUIBIO
JBYX TOCIIEI0BAaTEIbHBIX CHMBOJIOB: "->". TlepBas yacTh mabiioHa — IeJI0e YHCIIO,
KOTOpoe TmpejacraBisier npuopurer wmadnoHa. [llabnon c¢ Oonee BBICOKUM
MPUOPUTETOM Oy/IET BHINOIHEH paHbIlIe, YeM MabIoH ¢ 60jiee HU3KUM IPUOPHUTETOM.
Eciu mpuoputersl COBMANalOT, TO IIAOJOHBI BBINOJHSIOTCS mNapauiensHo. He
pEKOMEHyeTcsl, 4yTOObl JBa I1a0JOHA, KOTOPbIE BBIMOJHSIOT CXOXHUE JACHCTBUS,
UMENN OJIMHAKOBBIA IMPUOPUTET, TaK KAk 3TO HapywuT ux pabdory. Ilpumep -
11a0JI0H, KOTOPBIM MOKET yAaJuThb HEKOTOPYIO CYIIHOCTb M3 Habopa, W IIabJIOH,
KOTOpBI OyJIeT MCIOJIb30BaTh 3Ty CYLIHOCTh NPHU MOCTPOEHUHU CBA3U. Bo BTOpOI
YacTH 11a0J0HA0MUCHIBAIOTCS OTPAHUYCHUS HA Ha0Op cymiHocTel (Oy/eM Ha3bIBaTh
ATY YacCTb pecyNAPHbIM GbIPANCEHUEM HAO CYWHOCMAMU), JUIS1 KOTOPBIX OyIyT
OpUMEHEHBl JEWUCTBUA W3 TpeThed dYactu mabnoHa (ob6pabomuux Habopa

cywHocmel).
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5.3.2.1. S3BIK onMcaHus PeryJIApHBIX BBIPAXKEHUM HAJl CYyIIHOCTIMU

Onucanue

SA3pIK TpeaHa3HayeH [Jisg OMNHCaHWs TpeOOBaHUM K CTPYKType Habopa
cymHocted. Ecnu HaOop ynoBIETBOPSIET 3TUM TpeOOBaHUSIM, K HEMY MPUMEHSIOTCA
npaBuiia 00pabOTKH, ONIMCAHHbIE J1aJIee.

PerynspHoe BbIpak€HHME COCTOUT M3 IOCIEAOBATEIBHOCTU 3JIEMEHTOB.
DJeMeHThl OTHENAIOTCS JIpYr OT Apyra mpobenamu. Kaxapiil 3leMEHT COCTOUT U3
JIBYX 4aCTE€W - OrpaHUYCHUN HA CYIIHOCTb U OrPAaHUYECHUN HAa BCTPEYAEMOCTH ITOIO

3JICMCHTA.

Ozpanuyenus na cyuyHocmo.
OrpanudeHus Ha CYIIHOCTh 3aKJIIOYAIOTCS B KBajpaTHbIe CKOOKH. B ciyudae,
€CJIM OTPAaHUYEHHUE COCTOUT U3 OJIHOTO JIEMEHTa, CKOOKH MOKHO OIyCTHUTb.
OrpaHuyeHus: Ha CYIIHOCTb OMUCHIBAIOTCS C MOMOIILbI0 OMHAPHBIX JIOTUYECKUX
OIeparuun:
° "&" — noruueckoe "N".

° " — mornueckoe "MJIN".

"

|

Ecnun OunapHas omepanusi He yKaszaHa, 0 YMOJIYAHHMIO IOJpa3yMeBacTCs
onepanus MJIN.

[TopsiToK BHITIOTHEHHUS OTIEPAHIOB YKA3bIBACTCSI C MIOMOIIBIO KPYTJIBIX CKOOOK.

Ecmu ckoOkum He yKazaHbl, TO TIOPSIAOK OIpENeiseTcs TpaauIlldOHHBIM

COOTHOILIEHUEM TPUOPUTETOB ONEPAHIOB (CaMblil BHICOKUM MPUOPUTET - y OINEpaliuu

"HE", zarem - "N", 3atem "NJIN"). [lopsiAmoKk BBINIOTHEHUS B CIy4dae OJMHAKOBBIX

IPUOPHUTETOB OIEpaIuii - cJieBa HAIMpPaBo.

Kaxx b1l a51eMeHT orpaHuYeHUs] MOKET OBITh JIBYX BUIOB:
° Mema-anemenm, TpoBepKa KOTOPOTo OyAET OCYIIECTBISITHCS C
MOMOIIBI0 OJHOTO M3 HUXE YKAa3aHHBIX MPaBUJ. YKAa3bIBAETCA C IOMOILBIO

cuMBoJIa "#" 1 nocaeayomero onucaHus MpaBuiia.
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o Cnoseo Ha ecmecmeennom s3vike (J1I00asi MOCIEI0BATEIBLHOCTh
CHMMBOJIOB, HauyMHAIoIascs He ¢ cuMBoja "#"). B 3ToM ciydae mpoBepka
aJieMeHTa OyJIeT CUUTAThCA YCIEIIHOM, €CM CYIIHOCTh MOCTPOCHA U3 TOTO XKe

CJIOB4, YTO M YKa3aHHOC B DJICMCHTC.

CyuiecTBYIOT CJEeIYIOLIUE BUIbI PABUIL:
o "#E" — npoBEpKM NPUHAIJIEKHOCTH CYIIHOCTH K HEKOTOPOMY
kiaccy. Knacc ykaspiBaercs uepe3 Touky nocie "#E". JlocTynHsl crenyroiuye

COKpaIeHHUs 1JIs1 KJIaCCOB:

0] "P" — cymHOCTh sIBISIETCSl c8ouicm8om (COKpAIIEHUE OT
property).

0] "C" — cymHOCTb SBIACTCS Kaaccom (CokpalieHue oT class).

0] "I — cymHOCTh sSBASIETCS UHOUBUOYaniom (COKpaIICHHE OT
individual).

0] "S"— cymHoCTh SIBIAETCS pazdenumenem (COKpalEHUE OT
separator).

o] "U" — Heu3BecTHas CYIIHOCTH (COKpaleHue ot unknown).

o "Int" — cymHOCTb sIBAsieTCS yenvim yucaom (COKpaleHue ot
Integer).

o] "DT" — cymHocTh siBIS€TCS 6pemenem (COKpalleHUE OT
DateTime).
o "#M" — nmpoBepka 4acTH peyu, K KOTOPOM OTHOCUTCA CJIOBO, U3

KOTOPOTO ObLJIa MOCTPOEHA CYMIHOCTh. YacTh peur yKa3bIBaeTCS 4epe3 TOUKY
nocie "#M". M iconb3yroTcs aHTTIOS3bIYHbIE 0003HAUEHUS YaCTeH peuu:
Numeral — yncnurenbHOe

Noun — cymecTBUTENBHOE

Adjective — mpuiaratenbHOe

o O O O

Verb — rnaros.
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o "#S" — mpoBepka NPHUHAMICKHOCTH K OJHOMY M3 CHELUAIBHBIX
kiaccoB cioB. Kiacc ykaseiBaercst uepe3 Touky mnocie "#S". JlocTynHbl
CJIeIYIOIIUE KIIACCHI:

o Month — Bce cnoBa, oOo3Haudaromue Mmecsan. Bce cioBa

yKa3aHbl B CIICIUAILHOM (haiJie.

Ozpanuuenue Ha 6cmpeuaemocms.
OrpanuyeHue Ha BCTPEUYAEMOCTh 3aIIMCBIBAETCS Cpa3y XKe MOCIe OrpaHuYEHUN
Ha CyIIHOCTb.

o [Tycroit cumMBON — 0003HAYaeT, 4TO JAaHHOMY 3JEMEHTY TOJIKHA
YAOBJIETBOPATH POBHO OJIHA CYLIHOCTb.

. CumBon "+" — 4YTO »BJIEMEHTY JOJDKHA YAOBJIETBOPATH Kak
MUHHMYM OJIHA CYII[HOCTb.

o CumBon "*" — 0003HaUaeT, YTO ANEMEHTY MOKET YJOBJICTBOPSTH
mr000e 9ucio cynHocTel (B ToM yucie - 0).

o CumBon "?" — 3€eMEHTY MOXET COOTBETCTBOBATh HE 0oJiee uem

OJIHA CYITHOCTb.

Ilpumepoi

o #P+ #C — o3HayaeT Bce HAaOOPBI CYNIHOCTEH, KOTOPHIE MOYKHO
pa30ouTh Ha /IBa HEMYCTHIX MOJMHOXKECTBA - B MEPBOM M3 HUX BCE CYLIHOCTH
OyayT ceoticmeamu, a BO BTOPOM OyJIeT TOJIBKO OAHA CYIIHOCTH THIIA KAACC.

o [#P #M.Adjective]+ #C — o3HauaeT Bce HAOOPBI CYIIHOCTEH,
KOTOpbIE MOXXHO pPa30WUTh Ha JBa HEMYyCTHIX MOJMHOXKECTBA, B TMEPBOM W3
KOTOPBIX BCE CYIIHOCTH SIBIISIFOTCSI C60UCMBAMU WU  JTOJKHBI  OBITH
NPEJCTABJICHBl NpUIaeamebHbiMu, a BO BTOPOM COJEPIKUTCS TOJBKO OJHA
CYIITHOCTb TUTA K1ACC.

o #C saensemcsa noomnoocecmeo #C — Bce HaOOpPbI U3 YETBIPEX
CYIIIHOCTEH, IIepBasi U YeTBEPTasi U3 KOTOPHIX SBISAIOTCS KJIacCaMU, @ 3HAYCHHUS

BTOPOM M TPETbEN PaBHBI COOTBETCTBEHHO "ABISETCA" M "TIOAMHOKECTBO'.
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HecootBercTBue pycckoii opdorpaduu B mpuMepe 0ObSICHIETCA TEM, YTO TS
MoAyJis MOp(doJornueckoil 00paboTKU CIIOB BCE CJIOBA B MOJ00HOM ITa0JIOHE
YKa3bIBAIOTCS B HOpMAIbHOU ¢hopme (€AMHCTBEHHOM 4YHCIIC, UMEHUTEIBHOM
nagexxe uW T.0.). Ilpm Mopdomornueckom aHanu3e OyayT TpPaBUIHHO

pacrno3HaHbl Ipyrue (popmbl TaHHOTO CJIOBA.

5.3.2.2. SI3pIK onucaHust 00pabOTUYNKOB HAOOpa CYIIHOCTEH

Onucanue

S3bIK IpeIHa3HAYCH JIJIs ONUCAHUS JEUCTBUMN, KOTOPBIE TPeOyeTCs BHIMIOJHUTD
HaJl HA0OPOM CYIIHOCTEH, YJOBJIETBOPSIONINX PETYJISIPHOMY BBIPAKEHUIO 111a0JI0HA.
O0paboTUMK CYUTHOCTEH COCTOMUT W3 Habopa deiicmauil, OTACISAEMBIX IPYT OT ApyTa
npoOenamu. J{elicTBuUs nesaTCA Ha JiBa BUJA:
o JleficTBUSA, CO3A0IIKE HOBBIE CYIIIHOCTH
o HeiicTBus, MoauduIupyompe Habop CYIIHOCTEH WM CTPOSIIIIE
OTHOILICHHS MEXIY HUMHU.

Hwxe nmpuBeaeHbl CIHMCOK BCEX BO3MOXHBIX JEUCTBUNA U UX OMMCAHHUE.

Jeiicmeue Add
Ha3znauenue: Ucnonp3yercss 11t 100aBJIEHHST  HOBBIX
CyIIHOCTEH B rpad 3HAHUN. DTU CYITHOCTH Oy IyT J00aBICHBI B HA0OD U
He OyayT aHaIM3upoBaThCS NIAOJOHAMHM WM APYTHMH TPaBHIIAMHA
BTOPOTO dTara.
Cunrakcuc: Add (Oeticmsue-cozoaroujee-cyuHocms)
Onucanue: BpIONHSIET [OEWCTBHE, CO3/AIOIIEE CYLIHOCTb, H

N00aBIIsET MOJYYEHHYIO CYIIHOCTh B Ipad 3HAHUH.
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Jeiicmeue Replace
Haznauenue: HUcnonp3yercs s 3aMEHbl  HECKOJIbKHX
CYIIECTBYIOIIMX CYITHOCTEH HOBOU CYITHOCTBIO.
Cunrakcuc: Replace (index, count, deticmsue-cozoaroujee-cyujHocmn).
Onucanue: 3aMeHsieT count CyUIHOCTEH, HauuHas C index, Ha

HOBYIO CYIIIHOCTb, CO3/IaHHYIO YKa3aHHBIM J€HCTBUEM.

[eiicmeue NewDateTime
Hasnauenue: Wcnonb3yeTcs 1uisi coO3jaHusl HOBOW CYLTHOCTH
TUTIA 8peMsl.
Cunrakcuc: NewDateTime (napamemp= unoexc, ...)
IIpumep:  NewDateTime (d=1, m=2, y=3)
Onucanne: Co3gaeT CYUIHOCTh 6peMs W WHULUAIUZUPYET €ro
napaMeTpbl 3HAYEHUSIMU  CYIIHOCTEH, YKa3aHHbIMM B  KauecTBE

WHJIEKCOB. J[OMyCTUMBI CIEIYIONIUE MapaMETPHI:

° "Y" —ron.

° "M" — mecq.

° "D" — neHs.

° "H" — gac.

o "Min" — MmuHyTAa.
° "S" — cexyHpa.

/Jeiicmeue PR (Property Relationship)
Haznauenwue: Hcnonp3yeTcst 1Isl CBSI3BIBAHHS C80UCMBA C
KILACCOM.
Cunrakcuc: PR (indexl, index2)
Onucanue: B kadecTBe apryMeHTOB YKa3blBalOTCS WHJIEKCHI
DJIEMEHTAa  PEryJasipHOrO  BbIpaxeHus.  CTpouTCs  JE€KapTOBO

MPOU3BEJICHUE MHOXKECTB CYLIHOCTEH, YJIOBIECTBOPSIOIIUX IEPBOMY
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3JIEMEHTY (HOMEp KOTOpPOTO yKa3aH B IEPBOM apryMEHTE) U BTOPOMY
aJIEMEHTY (€ero HoMep — BTOPOil apryMeHT). Bee mapbl U3 mocTpoeHHOro
POU3BEACHUS CBI3BIBAIOTCS MEXAY COOOM C MOMOILBIO 00BEKTA Kilacca

PropertyRelationship.

Jeiicmeue SC (Subclass Relationship)
Hasznauenue: Ucnonb3yetcs ayis o0o3HadeHus: Toro (akra,
YTO OJIUH KIACC A8/51lemcsl IOJIKIAaCCOM JPYToro.
Cunrakcuc: SC (indexl, index2)
Onucanue: JleiicTBue HaJIOTUYHO JICUCTBUIO PR, 3a
UCKJIFOYEHUEM TOT0, YTO CYIIIHOCTH B JAHHOM CITy4ae CBSI3BIBAIOTCS MIPU

MOMOIIY dK3eMIusipa kinacca SubclassRelationship.

5.3.2.3. [Tpumeps paboTHI 11120JIOHOB

Ilpumepot wiab10H06 6€3 UCNONB30BAHUA CTIO6 HA €CIMECHBEHHOM A3bIKE:
1) Habop cymnocreii: P1 P2 P3 C1
[Ipumep Ha €CTEeCTBEHHOM SI3BIKE:
OOJIBIIION KPAaCUBBIN CBETIIBIN J1OM
[Tabmon: #E.P+# E.C -> PR(1, 2)
[Toctpoennsie cBszu: PR(P1, Cl1)
PR(P2, C1)
PR(P3, C1)

2) Habop cymnocreit: Intl(15)
C1("anaBaps") Int2(1994) C2("roxn")

[IpuMep Ha eCTECTBEHHOM sA3bIKE: 15
saaBaps 1994 rona.

[Ma6non: #E.INT #S.Month #E.INT ->
Replace(0, 3, NewDateTime(d=2, m=1, y=0))
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BrinosiHeHHBIE IEWCTBHUS: CymnocTtu
Int1, C1, Int2 6yayT 3amMeHEHBI HAa HOBYIO
cymHocTh DateTime, y koTopoit Oy yT
YCTaHOBJICHBI CIEAYIONIUE 3HAYCHUS TAPAMETPOB:

neHb = 15, mecsir = 1, rox = 1994,

Hpumepbl WaoI0H06 CO CI0BAMU HA CIECIBEHHOM A3bIKE:

1) Ha6op cymnocreit: C1 E("0biBarot") P1

[Tpumep Ha ecTeCTBEHHOM sI3BIKE:  JIOMa
OBIBAIOT KUPITUYHBIMU

[Ma6non: #E.C OwiBatot #E.P -> PR(3, 1)

[Toctpoennsie cBszu: PR(P1, Cl1)

2) Ha6op cymuocreii: C1 E("(") P1 E("u")
P2E(")")

[Ipumep Ha €CTECTBEHHOM SI3BIKE:  JI0Ma
(KUpIIUYHBIE U TTaHETbHBIC)

[Ta6non: #E.C (#E.P u#E.P ) -> PR(3,1)
PR( 5,1)

[Toctpoennsie cBsizu: PR(P1, Cl1)

PR(P2, C2)

6. KOHBEPTOP 3HAHUM B ®OPMAT KIF
Konseptop 3nanuii cuctemMbl Knowledge.NET BrInosHseT KOHBEPTUPOBAHUE
u3 s3pika Knowledge. NET B ¢opmar s3eika KIF (Knowledge Interchange Format)

[10], ¢ menpr0 WX MOCIEAYIOMIET0 HMCIOJIB30BAHMUS JIKCIIEpPTaMH, pabOTaIOIMIMMHU B

apyrux cucremax, noanepxkusatomux ¢opmar KIF. IlogoOHas kommnoHeHTa B
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cucreme Knowledge.NET neob6xoamma, Tak kak ¢gopmar KIF yxe B Teuenue psga
net cuutaercs de facto ctangapToM B 00J1aCTH IIPEICTABIICHUS 3HAHUM.

[Ipouecc koHBepTMpoBaHHMs pa3OMT Ha JABa drTana. Ha mnepBom »3Tame
pOUCXOaUT pa3zdbop BxomHoro gokymeHta B ¢popmare Knowledge. NET u coznmaercs
€ro BHYTpPEHHEEe TPEJICTABICHUE, COOTBETCTBYIOIIEE KOHCTPYKLUHUAM  SI3bIKa
Ontolingua [12].. Jlauubli mnoaxon ymoOEH TeM, YTO IMOJIb30BATEIb MOXKET
KOHBEPTUPOBATh MOJYYEHHBI JOKYMEHT B JIpyrue S3bIKM MPEICTABICHUS 3HAHWIM,
UCIIOJIb3Yysl Ha0Op TpaHCIATOPOB cucteMbl Ontolingua (B 4acTHOCTH, TPAHCISTOP B
KIF).

Ha BropoM »srame mpoucxoautr mnpeoOpa3oBaHHE€ U3  BHYTPEHHETO

npencrasiienus B popmar sizbika KIF.

6.1. O630p cuctremb Ontolingua

Cuctema Ontolingua [12] npexacraBisier coOOd OKpy)KeHHE pa3pabOTKH,
npenocTapisiomee HaOop GyHKIUNA s paboOThl ¢ OHTOJOTHUAMH  (IIPOCMOTD,
co3JaHue, peJakTUpOBaHWE U ucHoiib3oBaHue). SA3bik  Ontolingua sBHsieTCs
Hagcrporkon Hax KIF  u  uMeer  KOHCTpyKUMM i1 [PEACTABIICHUS
¢dperimoB/oHTONOTHIL. Takxke cucTeMa MMEET pPsii TPAHCISATOPOB B APYTHE S3BIKU
npeacTtaBiaenus 3Hanuii — Loop, Epikit, Express, Generic-Frame, Algernon, IDL u B

6a30BbIil 1361k KIF. Ha prcyHke HIKe MOKa3aH npouecc TpaHcPpopMalluu:
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Ontolingua _,| Parsing and
definitions syntax checking

v

KIF sentences

=y— - - LOOM | LOOM T-box
ik acognition Translator descriptions
of idioms P
v Epikit e Epikit axioms
Canonicalization Translator
+ Other System-specific
Canonical form Ontolingua ontology
Translator
Pure KIF data models
generator | Other KIF Prolog rules
translators

Puc. 14. Apxumexmypa cucmemor Ontolingua

6.2.06mee onucanue KoHcTpykuud Ontolingua,

MOJdydYacCMBbBIX ITOCIC KOHBCPTHUPOBAHHKUA

O®peiiMbl U KOHIIENTHI OIMHUCHIBAIOTCA CIIENYIONIEH KOHCTpyKuuen (Oyaem

Ha3bIBATh €€ CTPYKTYPOil, KOrja peub UIET HE O KOHKPETHOM BU/JIE 3HAHUMN):

(DEFINE-CLASS <structure-name> (<argument-list>)

<docstring>

{:def | :iff-def} <sent-with-arg-vars>
[:constraints <sent-with-arg-vars>|
[:equivalent <sent-with-arg-vars>|
[:sufficient <sent-with-arg-vars>]
[:default-constraints <sent-with-arg-vars>]
[:axiom-def <sent-without-arg-vars>|
[:axiom-constraints <sent-without-arg-vars>|
[:axiom-defaults (<sent-without-arg-vars>*)]
[:class-slots (<slot-spec>*)]

[:instance-slots (<extended-slot-spec>*)]
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[:default-slot-values (<slot-spec>*)]

[:1ssues <issue-tree>])

<docstring> - KomMmeHTapuii, B KOTOPOM OMUCAH THI UCXOJHOW CTPYKTYPHI
Ha s3bike Knowledge.NET (kmacc, d¢peiim, onrtomorus). Ilpu nanmpHeiimem
koHBepTupoBanuu B KIF urnopupyercs.

<structure-name> - Wnentudukarop cTpykTypsl (Hampumep, Human).
Pe3ynbraT KOHBEPTHUPOBAHMS KOHIENTa MpeacTaBiseT coboil <ontology-name> .
<structure-name>, rtme ontology-name —WMs OHTOJIOTHH, B KOTOpPOH 3amaercs
KOHIICNT C UMEHEM structure-name.

<argument-list> - Cnucok nepemeHHbIx KIF, KoTopblli ucnosb3yercs B
OCTAJIbHBIX KOHCTPYKIHUSX, HUMEIOMUX aTpulyT <sent-with-arg-vars>  (Oynaer
onmucano Huxe). Kaxxnas nepemennas umeet Bua ?IDENTIFICATOR.

Crnenyroiiyue KIIOYEBbIE CJIOBAa MOTYT pacloJjiaratbCsi B MPOU3BOJIHLHOM

HOPSIJIKE:

:DEF - Breipaxenue KIF, onuceiBaroiiee HeOOXOAMMBIE YCIOBUS, KOTOPHIM
JOJIKHA YJIOBJIETBOPSTH CTPYKTYpa, M UCIOJIb3YIOIIEe CUMBOJIbHBIA apryMEHT Kak
CBOOO/IHYIO (HE CBA3aHHYIO) epeMeHnyto. Hanpumep, BeipakeHue

(define-class human (?human)
"The human animal."
:def (subclass-of animal ?human))

3a/1aeT CTPYKTYypy YUenoBek, sIBISIOUIYIOCS MOAKIACCOM CTPYKTYphl JKMBOTHOE.

:IFF-DEF - Bripaxenue, mogooHoe :DEF, Ho, B oTiImune OT Hee, 3a1aeT eIie U

HCO6XOI[I/IMBI€ YCI0BUAA:

(define-class female-person (?person)
"female humans"

;iff-def (and (subclass-of human ?person)
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(= (gender ?person) female)))

CMBICIT JaHHOM 3aIlMCH: JKSHIIMHA — 3TO YEJI0BEK, MMCIOIIUM KEHCKUM MOJI.

Boipakenusi, oTHOCSIIMECS K 3TUM KIIFOUEBBIM CJIOBAaM, 33J]al0T TOJBKO oOIIee
onpedenenue CTPYKTypbl M HE 3aTparuBalOT 3HAHUS O TOM, YEMY JOJKHBI
YAOBJIETBOPSITH €€ SK3EMILISAPHI.

Henw3s nucnionp3oBats kitouesslie ciioBa :DEF u :IFF-DEF ogHoBpeMeHHO.

:CONSTRAINTS — 3HaueHue 3TOro KiaH4eBOr0 CI0BA SIBJISIETCS BBIPAKECHUEM
KIF, xoTopoe ompenenseT HEOOXOIUMbIE OTPAaHUYECHUSI HA YaCTU CTPYKTYPhI U HE
SBJISIETCA YacThIO OMPEACNICHUS. OITO BBIPAKECHHE OMPEHEISIET YCIOBHUS, KOTOpPbIE

JOJIDKHBI OBITH HCTUHHBIMH IJIA BCCX 9K3emMnjiAdpoe CTPYKTYPBLI.

:SUFFICIENT — Beipaxenue KIF, onpeaenstoniee 10CTaTOYHBIE YCIOBHUS,

KOTOPBLIM JOJIKHBI YAOBJIICTBOPATHb YaCTU CTPYKTYPBHI.

:EQUIVALENT - 3HaueHue 3TOro KJIIOUEBOTO CJIOBA SIBJISIETCS BBIPAXKECHUEM
KIF, kotopoe ompezenseT HEOOXOAMMBIE U JOCTATOYHBIC OIPAaHUYCHHUS HA YaCTH

CTPYKTYPBI U HE SIBJSIETCA YAaCThIO onpeaesneHus. 110 cMpICy 3KBUBAJIEHTHO pa3aeiy

:JFF-DEF.

:DEFAULT-CONSTRAINTS - 3HayeHueM dTOro KJIFOYEBOI'O CJIOBA SIBJIIETCH
crucok BelpaxxeHu KIF, KoTopeie onpenensatoT T0, 4TO «ABJISIETCS [0 YMOJIYaHUIO)»

AJIA1 4JICHOB CTPYKTYPBI.

:AXIOM-DEF, :AXIOM-CONSTRAINTS u :AXIOM-DEFAULTS sBnstorcs
ananorom :DEF-IFF-DEF, :CONSTRAINTS wu :DEFAULT-CONSTRAINTS,

COOTBETCTBEHHO, HO HE ncnoib3yloT ARGUMENT-LIST.

73



B  pasmene :AXIOM-DEF, mHanpumep, ONUCBHIBAIOTCA  OTHOILEHHUS

HACJIeIOBaHUS y KOHLIENTOB B (QopMe JABYMECTHBIX OTHomeHui Subclass-of

<IIOTOMOK> <IIPCI0K~>.

Hanpumep:

(define-class human (?human)
"The human animal."

:axiom-def (subclass-of human animal))

Cwmbicia: human gBisgercs moaKOHIerToM animal.

MHOX€CTBEHHOE HACJIeA0BaHUE 3alIMChIBACTCS ciieayromuum 06pa30M:

(and (subclass-of A B) (subclass-of A C) ...)

:ISSUES — 3nauenue »3TOoro aprymeHra sBisercd Lisp-CIHMCOK CTpOK,
OTMHCHIBAIONINX BCIOMOTATEIbHYI0O HWH(POPMAIUIO O CTPYKType (Bpemsl CO3MaHMA,

dBTOpP, IIOACHCHUA H T.IL.). HaHpHMep, cicayronmasa aHHOTaluA KOHICIITA B

Knowledge. NET
annotation
{
version_info “1.0.0”;
label “Some text”;
comment “This is comment”;
created by “Ivanov LL.”;

creation_date “10.05.2005”;

10CJIe KOHBEPTUPOBAHUS TIPUMET BUI:
:1ssues
((:version-info “1.0.0”)

(:label “Some text™)
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(:comment “This is comment”)
(:created-by “Ivanov L.1.”)
(:creation-date “10.05.2005))

[Ipu nanprermem kouBeptupoBanuu B KIF urnopupyercs.

Ontolingua mopmep)uBaeT IOMOTHUTEIBHBIA CHHTAKCUC JUISI OMpEaeNeHUs
BBIpOKEHUN B ctwie ¢peim/cnor. [ns storo ucmonb3yrorcs pazgenst :CLASS-
SLOTS (cob6ctBennbie ciothl ¢peitma kak kinacca), :INSTANCE-SLOTS (cnoTsl,
OpUHAAJEKAIINE SK3EeMIUIIpaM, YHAclIeAOBaHHBIX OT JAHHOTO Kjacca) H
:DEFAULT-SLOT-VALUES (3amaet 3HaueHus M0 YMOJIYAHHIO).

Omn  koHCcTpykuuu HkBuUBaNeHTHbI :DEF-IFF-DEF, :CONSTRAINTS wu
:DEFAULT-CONSTRAINTS, cOOTBETCTBEHHO, U TIPEOOPA3YIOTCS K HUM Ha BTOPOM
sTane KoHBepTupoBaHus. I[losTomy paccMOTpUM  TOJIBKO OCOOBIE — Cllydau
UCIIOJIb30BAHUSI.

Kaxnoe Beipaxkenue SLOT-SPEC nns :CLASS-SLOTS u :DEFAULT-SLOT-
VALUES umeet cnenyrotuii hopmar:

(slot-name slot-valuel slot-value?2 ...)
rie SLOT-NAME — umst GunapHoro otHorieHusi. [lepBbiii aprymMeHT 3TOro
OTHOUIEHUS HEABHO BBIPAXKAET CTPYKTYPY (T.€. (peiiM), C KOTOPOH ITOT CIOT CBSA3AH.
Kaxapiii SLOT-VALUE — BTOpO#t apryMeHT.

[Tpu nanpHelmen TpanchopMaiu TpuMyT BUJ ciaeayronux BeipakeHuit KIF:

(and (slot-name frame slot-value-1)

(slot-name frame slot-value-2)... )

Hampumep, oTHomeHue HacienoBanue 1 GpeiiMoB 3a/1aeTCs B 9TOM paszfieie

1 UMEET BUJ:
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(define-class A ...
:class-slots (subclass-of BC D ...)

), YTO SKBUBAJIEHTHO

(define-class A ...

:DEF (and (subclass-of A B)

(subclass-of A C)
(subclass-of A D)...)

INSTANCE-SLOTS — aHaloru4Ho mpeablayleld KOHCTPYKUMH, HO JUIS

3aganus aceToB ciora. meer Bu:

(facet facet-valuel facet-value2...).

YTO 3KBHBAJIEHTHO KOHCTpyKuu KIF:

(and (facet class slot facet-valuel)

(facet class slot facet-value?2)

Jns  onpeneneHus SK3EMIUIAPOB CTPYKTYPbl HCIOJIB3YETCS  CIIEAYHoIas

KOHCTPYKLIUS

(DEFINE-INSTANCE <instance-name> (<class-name>+)

[<docstring>]

[:= <term-expression-without-arg-vars>]
[:axiom-def <sent-without-arg-vars>]
[:slots (<slot-spec>*)]
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[:issues <issue-tree>])

rae  (<docstring>, :AXIOM-DEF wu :ISSUES - onwucanbl Bblle s
koHcTpykiuu define-class, :SLOTS — okBuBanentno pazgeny :CLASS-SLOTS

koHcTpykiuu define-class)

<class-name>+ - CHHUCOK BCE€X CTPYKTyp, pEIU3yeMbIX JaHHBIM
AK3EMIUISIPOM.
TERM-EXPRESSION-WITHOUT-ARGS-VARS -~  Beipaxenue  KIF,

OIMpCACIIAOMICC 3HAUYCHNUC SK3CMILIAAPA, HAITPHUMEDP:

(define-instance PI (real-number)

"PI is the ratio of the perimeter of a circle to
its diameter."

:=3.14159)
Jlns onpeiesieHuss CBOMCTB UCIIOIb3YETCs KOHCTPYKLHUS:

(DEFINE-RELATION <relation-name> (<var>+)

[<docstring>]

{:def | :ift-def} <sent-with-arg-vars>
[:constraints <sent-with-arg-vars>]
[:axiom-def <sent-without-arg-vars>]

pazziesnbl KOTOPOW aHAJIOTUYHBI pa3jienaM B KoHCTpykiuu define-class.

63.KoHuenTsl

Jlnis ompenenenns KOHLENTOB HCIONb3yeTcs KioueBoe cioBo define-class. B

BEpIIMHE JIepeBa KOHIeNnToB, kak 1 B Knowledge.NET, naxonurcs konuent 7hing.
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6.3.1. IlongxoHIENTEI
s onpenenenust noakoHuenToB ucnodbdyercs orHomenue SUBCLASS-OF,
Haxopsieecs B pazaene :AXIOM-DEF.

[Tpumep:

Knowledge.NET:
A is_subconcept of B,C;

BI/II[ I1OCJIC KOHBCPTHUPOBAHUS:

(define-class A (?a)

:AXIOM-DEF (and (subclass-of A B) (subclass-of A C))

)

6.3.2. Pazveounennvie KoHyenmai

B Ontolingua He cymiecTByeT CHenUaqibHOTO OTHOIICHHS, OIMpPEACISIOINIEro,
SBIISIIOTCS JIM KOHIICTITHI pPa3beAMHEHHBIMHU. [l0ATOMY HCTMONB3yeTCcs OTHOIICHWUS
INSTANCE-OF B paszmene :CONSTRAINTS. INSTANCE-OF — OwunaphHoe
OTHOIIEHUE, YKa3bIBaloIllee, SBIACTCS JIM TEPBbI  apryMEHT BBbIpaKEHUS

AK3EMILIIPOM BTOPOTO apryMeHTa.

[Tpumepsr:

Knowledge . NET:

Plane

{

is_subconcept of Vehicle;
disjoint_with Ship, Submarine;

}
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BI/II[ IMOCJIC KOHBCPTHUPOBAHUS:

(define-class Plane (?Plane)
"Generated by KIFConvertor, Knowledge.NET, concept Plane"

:constraints (AND (instance-of ? Plane Plane)
(not (instance-of ? Plane Ship))

(not (instance-of ? Plane Submarine))...)

Knowledge .NET:

disjoint Plane, Submarine, Ship;

BI/I,Z[ IMOCJIC KOHBCPTHUPOBAHUA:

(define-class Plane (? Plane)
"Generated by KIFConvertor, Knowledge.NET; concept Plane"

:constraints (AND (instance-of ? Plane Plane)

(not (instance-of ? Plane Submarine))

(not (instance-of ? Plane Ship))...)

(define-class Submarine (?Submarine)
"Generated by KIFConvertor, Knowledge.NET; concept Submarine"

:constraints (AND (instance-of ?Submarine Submarine)

(not (instance-of ?Submarine Ship))...)
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6.3.3.Habop »Kx3eMIuisipoB

HabGop »sx3emmisipoB  3amaercs  mocpenactBoMm  ¢ynkiuu  ONE-OF,
Haxoamierocsd B yactu :AXIOM-DEF.

Hanpuwmep:

Knowledge.NET:
enumerated concept CONCEPT _IDEN is one of INDIVIDUALI,

INDIVIDUAL2, ...;

Bun nocne KoHBepTUPOBaHUS:
(define-class CONCEPT _IDEN (?v1 ...)
"Generated by KIFConvertor, Knowledge.NET; enumerated concept

CONCEPT_IDEN"
:axiom-def (one-of INDIVIDUALI1 INDIVIDUAL?2 ...)))

6.3.4. [lepeceueHre KOHILIENITOB

3agaercs nocpenctBoM oTHomieHuss INSTANCE-OF u norudeckoi CBSI3KH
AND, nHaxoasamuxcs B pazaene :CONSTRAINTS

Hanpumep:

Knowledge NET:

concept A is_intersection_of B, C, D...

Bun nocne KOHBepTUPOBAHUS:
(define-class A (?a)
"Generated by KIFConvertor, Knowledge.NET; concept A"

:constraints (and (instance-of ?a B) (instance-of ?a C)

(instance-of ?a D)...)))
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6.3.5. O0benuHEeHNE KOHIIEIITOB
3agaercs nocpenctBoM oTHomieHus: INSTANCE-OF u jnorudeckoi CBSI3KU

OR, naxopsmumucs B pazaene :CONSTRAINTS

Hanpuwmep:

Knowledge.NET:

concept A is_union of B, C, D...

Bun nocne koHBepTUPOBAHUS:
(define-class A (?a)
"Generated by KIFConvertor, Knowledge.NET; concept A"
:constraints (or (instance-of ?a B) (instance-of ?a C)

(instance-of ?a D)...)))

6.3.6.CBoiicTBa

CaoiicTBa onuchiBatoTCa KOHCTpyKiuen define-relation.

6.3.7. JloMeH u 00J1acTh 3HAYCHUS
Jlns 3amaHust JIOMEHOB MCHOJIb3yeTcs OWHapHOe oOTHouieHue domain;
MOCJICTHEMY B KayeCTBE MEPBOTO apryMEHTa IepeaaeTcsl UMs CBOMCTBA, B KOTOPOM
JIOMEH HCIOJB3YETCs, @ B KAUECTBE BTOPOTO — UMsI CTPYKTYPbI (OHTOJIOTMH ), KOTOPOH
IIPUHAJIEKUT CBOMCTBO.
OO6nacTh 3HaAYEHUSI OMUCHIBACTCSI aHAJOTUYHO OMHAPHBIM OTHOIIICHHEM range,
TOJIbKO B KQYECTBE BTOPOI'O apryMeHTa UCIOIb3YETCsl UMSI TUTIA.

O06a oTHOIICHHS HAXOAATCS B pazzene :axiom-def

Hanpunmep:

Knowledge NET:
datatype property HasMaxSpeed
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domain Vehicle, Car;

range int;

Bun mocne KoHBEpTHPOBAHUS:
(define-relation HasMaxSpeed (?Owner ?MaxSpeed)
"Generated by  KIFConvertor, @ Knowledge.NET;
HasMaxSpeed"

:axiom-def ((domain HasMaxSpeed Vehicle)
(domain HasMaxSpeed Car)
(range HasMaxSpeed int))

6.3.8. IloxcBolicTBa

property

Jlns mpenctaBieHusi MOACBOMCTB HCMOJb3yeTCs OTHolleHue subrelation-of,

aHAJIOTUYHOE OTHOIIEHHIO subclass-of B kiaccax.

[Tpumep:
Knowledge.NET:
object property X is_subproperty of Y
{
domain A, B, ...;
range K, ...;
b

Bun nmocne koHBEpTUPOBAHUS:

(define-relation X (?X ?77Z)

"Generated by KIFConvertor, Knowledge.NET; property X"

:axiom-def ((subrelation-of Y)

(domain X A)
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(domain X B) ...
(range X K) ...)

6.3.9. OOparHbIC CBOMCTBA
3amarorcs OuHapHBIM OoTHOIIeHHeM B pazjene :AXIOM-DEF, koropoe umeer

CHHTAKCHUC:

Inverse Relation-Name Inverse-Relation-Name

rae Relation-Name — uMs cBoicTBa, K KOTOpOMY OIpeesieTcs: oopaTHoe (T.€.
CBOMCTBO, B KOTOPOM 3ajlaeTcs ATO OTHomIeHue), Inverse-Relation-Name — wums

00paTHOT'O OTHOIIEHHUS.

IIpumep:
Knowledge.NET:
object property HasColor
{
domain Vehicle;
range Color;

inverse IsColorOf;

BI/I,Z[ IMOCJIC KOHBCPTHUPOBAHUA:

(define-relation HasColor (?Owner ?Color)

"Generated by KIFConvertor, Knowledge.NET; property HasColor "
:axiom-def ((domain HasColor Vehicle)
(range HasColor Color)
(inverse HasColor IsColorOf))
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6.3.10. ®yHKIIMOHAJIBHBIE CBOKMCTBA

3amatorcs OuHapHbM oTHomeHueM SINGLE-VALUED-SLOT B pasapene
:AXIOM-DEF. B kauecTBe nepBOoro apryMeHTa BBICTYHAEeT UM KJIacca, B Ka4eCTBE
BTOPOI'O — UMSI OTHOLIEHHUS.

Harmpumep:

Knowledge.NET:

functional object property HasColor

{

domain Vehicle;

range Color;

BI/I,Z[ IMOCJIC KOHBCPTHUPOBAHUA:

(define-relation HasColor (?Owner ?Color)

"Generated by KIFConvertor, Knowledge.NET; property HasColor"
:axiom-def ((domain HasColor Vehicle)
(range HasColor Color)
(single-valued-slot Vehicle HasColor))

6.3.11. Tpan3uTuBHBIE CBOKCTBA
3amaroTcsa yHapHBIM OTHoIIeHueM transitive B pazgene :CONSTRAINTS,

KOTOPOC UMCCT CUHTAKCHUC:

transitive-relation Relation-Name

rae Relation-Name — umst cBolcTBa, B KOTOPOM 33J]a€TCS 3TO OTHOILICHUE.
[Ipumep:

Knowledge .NET:

transitive object property IsAncestorOf
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domain Human;
range Human;

inverse HasAncestor;

Bun nmocne konBepTUpOBaAHUS:
(define-relation IsAncestorOf (?Ancestor ?Child)
"Generated by  KIFConvertor, = Knowledge.NET;
IsAncestorOf"

:axioms ((domain IsAncestorOf Human)
(range IsAncestorOf Human))

:constraints (transitive-relation IsAncestorOf))
6.3.12. CuMMeTpUUYHbIE CBOWMCTBA
3ajatoTcs  YHApHBIM ~ OTHOIIEHHWEM  symmentric-relation

:CONSTRAINTS, koTOpOE UMEET CUHTAKCHUC:

symmentric-relation Relation-Name

property

pasznene

rae Relation-Name — umsi cBOMCTBa, B KOTOPOM 33J]a€TCS 9TO OTHOIIICHHUE.

IIpumep:
Knowledge NET:
symmentric object property HasSibling
{
domain Human;

range Human;

BI/II[ IMOCJIC KOHBCPTHUPOBAHUA:
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(define-relation HasSibling (?Human)

"Generated by KIFConvertor, Knowledge.NET; property HasSibling"
:axiom-def ((domain HasSibling Human)
(range HasSibling Human))

:constraints (symmentric-relation HasSibling))

6.3.13. Orpannuenus

Tunbl orpanuuenuit 3amatoTcss B KoHCTpykumu define-class B pasmene

:CONSTRAINTS

OzpanuueHnus no K6aHMopy

JIns onrcaHus CylecTBOBAaHUS UCIIONb3yeTcs cienytomee Boipaxenue KIF:

(exists ?vl ?v2 (and (instance-of ?v1 C1) (instance-of ?v2 C2) (Property ?vl

v2)))

rae Cl — ums koHUenTa, i KOTOPOro yCTaHABIMBAETCA orpanundenue, C2 —
HAIOJIHUTENh, Property — uMs OTHOIIEHUS.
Harmpumep:
Knowledge NET:
concept Sibling
{
is_subconcept of
{
Human;

HasSibling some values from Sibling;
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Bun mocne KoHBEpTHPOBAHUS:
(define-class Sibling (?Sibling)
"Generated by KIFConvertor, Knowledge.NET; concept
Sibling"

:axiom-def (subclass-of Sibling Human)
:constraints (exists ?human ?other-human
(and (instance-of ?human Sibling)
(instance-of ?other-human Sibling)

(HasSibling ?human ?other-human))))

I[JIH OIMNCaHuA BC€O6HIHOCTI/I HCITIOJIB3YCTCA CICAYIOIICC BBIPAKCHHUC KIF:

(forall (?v1 ?v2) (=> (and (instance-of ?v1 CI) (Property ?v1 ?v2)) (instance-
of 7v2 C2)))

rae Cl, C2 u Property — To ke caMoe€, 4TO U JIJI1 KBAaHTOPa CyIIECTBOBAHMS.
Hanpumep:
Knowledge.NET:

concept Father

{

i1s_subconcept of

{

Human;

HasDaughter all values from Woman;

BI/II[ IMOCJIC KOHBCPTHUPOBAHUA:
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(define-class Father (?Human)

"Generated by KIFConvertor, Knowledge.NET; concept
Sibling"

:axiom-def (subclass-of Father Human)
:constraints (forall (?7v1 ?v2)
(=> (and (instance-of ?v1 Father)
(HasDaughter ?v1 ?v2))

(instance-of ?7v2 Woman)))

OZpaHuquu;z no mMowiHocmu

Orpanunuenue «He 6onee uem» (max_cardinality) npeoOpa3yeTcst B BU:
MAXIMUM-VALUE-CARDINALITY <domain-class> <relation> n
Orpanunuenue «He Mmenee uem» (min_cardinality) mpeoOpasyeTrcst B BUI:
MAXIMUM- VALUE -CARDINALITY <domain-class> <relation>n
Orpannuenue «Tounoe konmnuecTBO» (cardinality) mpeoOpa3yeTcst B BUSL:
VALUE -CARDINALITY <domain-class> <relation> n,
rae domain-class — uMsi KOHIIENITAa, K KOTOPOMY MPHUMEHSETCS OTHOIICHUE,
relation — WMsI OTHOIIIEHUE, N — HEOTPHIATEIbHOE Ienoe 4ucio. OMHUCHIBAIOTCS B
pazgene :CONSTRAINTS.

Hanpumep:

Knowledge.NET:

concept Human

{

is_subconcept of

{
Thing;
IsChildOf cardinality 2;
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BI/II[ IMOCJIC KOHBCPTHUPOBAHUS:

(define-class Human (?Human)
"Generated by KIFConvertor, Knowledge. NET,; concept Human

n

:axiom-def (subclass-of Human Thing)

constraints (value-cardinality IsChildOf 2)

OepaHuquuﬂ no 3HaA4eHuUro

3anatotcsi TepHapHbIM KIF-oTHOIIEHHEM

HAS-VALUE <domain-class> <relation> n

OnuceiBarored B pazzaene :CONSTRAINTS.

Harmpumep:

Knowledge . NET:
concept ResidentOfRussia

{

is_subconcept of
{
Human;
IsLivingAt cardinality 1;

IsLivingAt has_value Russia;
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Bun mocne KoHBEpTHPOBAHUS:
(define-class ResidentOfRussia (?ResidentOfRussia)
"Generated by KIF Convertor, Knowledge. NET; concept Automobile
raxiom-def (AND (subclass-of ResidentOfRussia Human))
sconstraints (and (value-cardinality IsLivingAt 1)

(has-value ResidentOfRussia IsLivingAt Russia))

"
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6.3.14. JlononnumenvHvie umena

3agaroTcsi mocpeacTBoM oTHoleHus ALIAS, naxopsiierocs B yactu :AXIOM-

DEF. Hanpumep:

Knowledge.NET:
concept Automobile
{
alias “Car”;

is_subconcept of Vehicle;

Bun mocne KoHBEpTHPOBAHUS:
(define-class Automobile (? Automobile)
"Generated by KIFConvertor, Knowledge. NET; concept Automobile"
raxiom-def (AND (subclass-of Automobile Vehicle)
(alias Automobile Car)))

6.3.15. DxBUBaJICHTHBIE KOHIIECITHI

B Ontolingua He cymiecTByeT CHEIUAIbHOIO OTHOIICHUS, OMPEACIISIONIEro
SKBUBAJICHTHOCTh KOHLENTOB. [[03TOMY SKBHUBAJIECHTHOCTH 3aJa€TCS C MOMOIIBIO
oTHomieHHus (1m0 aHajoruu ¢ pazbeauHeHHbIMU KoHIenTtamMu) INSTANCE-OF wu
JIOTUYECKOM CBSI3KU «IKBUBAJIEHTHOCTHY» B pazaene :CONSTRAINTS.

Hanpuwmep:

Knowledge . NET:

equivalent_concepts A, B, C, ...;

Bun nmocne koHBEpTUPOBAHUS:

(define-class A (?A)
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"Generated by KIFConvertor, Knowledge. NET; concept A"

:constraints (forall ?x (<=> (instance-of ?x A)
(instance-of ?x B)

(instance-of ?x C) ...))

6.3.16. OnnHAKOBBIE SK3EMILISIPBI

3anatorcs uepe3 otnomenne SAME-VALUES.
[Tpumep:

Knowledge .NET:

same A, B, C,...;

BI/II[ IIOCJIC KOHBCPTHUPOBAHUS:

(and (same-values A B) (same-values A C) (same-values B C) ...)

6.3.17. PaznuuHble 3K3eMIUISIPBI
Taxxe 3amarorcs yepe3 otHoumieHne SAME-VALUES wu  noruueckoi
onepanueit NOT.
[Tpumep:
Knowledge NET:
all different Bill_Smith, Jeff Kramak, Stephen_Freeman;
Bun nocne KoHBEpTUPOBAHUSA:
(and (not (same-values Bill Smith Jeff Kramak))
(not (same-values Bill Smith Stephen_Freeman))

(not (same-values Jeff Kramak Stephen_Freeman)) ...)

6.4. ®peiiMbl

B JaHHOM pa3JICjIC MPCACTABIICHbBI OTHOIICHMWA HAJ[ CJIOTaMU U IIPUMCPBI.
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ATpuOyTBHI, NI€MOHBI M OIPAHMYEHHS HA CJIOTHl NPU KOHBEPTUPOBAHHUH

UTHOPUPYIOTCS.

6.4.1. Dpeiim-knacc
3anuck B Knowledge.NET:
frame class FR_IDEN {
[own_slots
[is a FR IDENI1; | FR_IDEN2, ...]
[SLOTS]
]
[instance_slots
[SLOTS]
]
[SLOTS]:=
[SLOTS-WITHOUT-VALUES] | [SLOTS-WITH-DEF-VALUES]
[SLOTS-WITHOUT-VALUES]:= SlotTypel slotl
[SLOTS-WITH-DEF-VALUES]|:=

SlotTypel slotl = defaultValue |

facets

type SlotTypel;
default value defaultValue;
}slotl;

Buj nocie KOHBepTHPOBAHUS:
(define-class FR_IDEN (?FR_IDEN)
[:CLASS-SLOTS ( and (subclass-of FR_IDEN FR _IDENT1)
(subclass-of FR_IDEN FR IDEN2) ...)
[SLOTS-WITHOUT-VALUES]]
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[:INSTANCE-SLOTS ([SLOTS])]
[:DEFAULT-SLOTS-VAULES ([SLOTS-WITH-DEF-VALUES])]

[SLOTS-WITHOUT-VALUES]:=
(HAS-VALUE-OF-TYPE slot1 SlotTypel)
(HAS-SLOT-VALUE slotl defaultValue)

[SLOTS-WITH-DEF-VALUES|:=

(HAS-SLOT-VALUE slotl defaultValue)

Konctpyknus

facets

{
type SlotTypel;

default value defaultValue;

} slotl;

IIPUBOANTCA K BUOY:

SlotTypel slotl = defaultValue

6.4.2. DpeiiM-3K3eMIUISP

Ucnonszyercs kouctpykuusi define-instance. [ns 3amaHust cOOCTBEHHBIX
cIoTOB ucnonb3yercss pazgen :SLOTS, BbIpakeHHs KOTOPOTO aHaJOTWYHBI
BbIpakeHusiM :CLASS-SLOTS u

:DEFAULT-SLOTS-VALUES.

6.5. KouBeptupoBanue B KIF

[Ipu naneHenmemM kouBepTupoBanuu B KIF nmpoucxoqur ciepyromiee:
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1) Omnpenensitorcs Bce HCNOJIb3yeMble OTHOWEHUsA. VX mpencTtaBieHHE B
BhIpakeHUsx s3bika KIF 3amuceiBaeTcs B BBIXOAHOM (haii.
2) Konctpykiuu define-relation u define-class Tpanchopmupyrorcs B
koHCcTpyKIuio DEFRELATION s3bika KIF cinemyromum o6pazom:
:IFF-DEF 3amensiercs na ":="
:DEF 3amensiercs na ":=>"
:CONSTRAINTS 3amensiercst Ha "=>"
:EQUIVALENT 3amensierca na "<=>"
:AXIOM-DEF 3amensiercsa na :AXIOM
3) Jnga Bcex NPUMHUTUBHBIX YHCEJ, MCIOJB3YEMBIX B pPacCMaTpUBAEMOM
(mpenHa3HaYe€HHOM /I KOHBepTHpoBaHus) mpencraBieHun Ha Knowledge. NET,
3Q/IAF0TCS COOTBETCTBYIOIIME OTHOIIEHUs (mocpenctBoM orepanuu defrelation), ¢
VICIIOJIb30BAHUEM JIBYX BCTPOCHHBIX OTHOLIEeHUM KIF Hax yncmamu:
Integer: (integer t) o3HauyaeT, 4T0 0OBEKT, 0003HAUYCHHBIH t, — 11€TI0€ YHCIIO.
Real: (real t) o3nagaet, 4To 00BEKT, 0003HAYEHHBIN t, — BEIIECTBEHHOE
YUCIIO.

Hampumep, tumn byte OyaeT BeIpakeH CleIyonmM o0pa3oM:

(defrelation byte (7x) :=
(and (natural ?x) (<= 7x 255)))

rae natural — oTHOIIIEHWE BUAA:

(defrelation natural (?X) :=

(and (integer ?x) (>= 7x 0)))
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3AKIIOYEHHUE

Ha nannom stame pabdota nan cuctemoit Knowledge.NET u ee npumenennem
ABJISIETCSI BECbMa MEPCIEKTUBHOM M MOXET ObITh MpojaosnkeHa. Co3aaHHbINA MepBbIT
OPOTOTHUIT CHUCTEMbI OyJeT Pa3BUBATHCS M HCIIOJIB30BATHCA UIS SKCIIEPUMEHTOB IO
PEIICHUIO Pa3HOOOPA3HBIX MPAKTHUYECKUX 3a]1ad, TPEOYIONMUX COYETaHHS METOOB
TPAJAUIIMOHHOTO MTPOTPAMMHUPOBAHKS ¥ HH)KCHEPUY 3HAHHM.

B nanpneimem mmanupyetrca wunrterpauus cuctembl Knowledge.NET ¢
cucremonr Aspect.NET, ¢ menpto ucnonb3zoBanus Bo3MoxHocTed Knowledge.NET
JUTsl MHKEHepUHU 3HaHuM 00 acniektax (aspect-oriented knowledge engineering).

Mpsb1 HajmeeMcs, 4TO HAllld HMCCJIEJIOBAaHMS BHECYT CBOM BKJAJ B PEIICHHE
BXXHOM 3a7aud MPEOJOJCHH\ pa3pbiBa MEXKIy MPOTPAMMHOM WHXKEHepUen u
VH)KCHEpUEU 3HAHUM.

Pazpabortannas cucrema Knowledge.NET sBnsiercs nambosnee moiHOW u3
CYILIECTBYIOIIUX CUCTEM MPEICTaBICHUS 3HAHUU W d()PEeKTUBHO peann3oBaHa AJs
HoBeiel miardopmer Microsoft. NET.

O6nactb MNpPUMEHEHHS] CHUCTEMbl — pa3padoTka U UCIOJIb30BaHUE 0a3
THOPUIHBIX  OHTOJOTHYECKUX 3HAHWHA, KOTOphIe OyayT moje3HbiMu B CaHKT-
[leTepOyprckom pervoHe /Ui IUPOKOro CleKTpa o0nacTel e TeIbHOCTH, BKIIOYAs:
HAy4YHO-UCCIIEIOBATENbCKYI0 paldoTy, oOpa3oBaHME, MCIOJIb30BAHME U aHAIU3
uHpopmaruu B IHTepHETE, OM3HEC, MPOU3BOICTBO, BOGHHOE JIEJIO U IPYTHE.

Cuctema Knowledge.NET Oymer Takxke HCHOJb30BaHA Jig OOy4YEHUs
CTYJICHTOB MaTeMaThKO-Mexanuueckoro ¢axynpreta CIIOTY.

KonnextuB pazpabotunkoB OyaeT OiaromapeH 3a MHTEpEC K HAIlle CHCTEME,
3a J00bIe NPEe/I0KEHNUs, 3aMeUYaHNsl U PEKOMEH/IAIUH.

[To Tematuke uccnenoBanus B 2005 r. omyOmukoBanbl padotsl [4, 13, 14] u
co3nan Web-caiiT [9], Ha KOTOpBIN BbUIOKEHA pabodasi BEpCUs CHCTEMbI, MaTepUaIbI

110 HEU U IPUMEPBL.
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