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OHTOOOKC: OHTOJIOTUHU JIJII 00ObEeKTOB *

A.A. Maneix, A.B. MannuBoja,

Hprymexut 2ocydapemeennoili yrusepcumem

Awnvnoranms. CemanTudeckuii BeO IpejjiaraeT 3JIEFAaHTHYIO KOHIIEIIUIO MOJIEPHU3AINN
Wureprera, oCHOBaHHYIO Ha JIOTUYIECKUX cpeacTBax. OUeBUIHO, 9TO 3asBIEHHAS IIE/Th
HE MOXKeT ObITh JIOCTUTIHyTa 0e3 CYIIECTBEHHOI'O BJIMSIHHS IIPe/JlaraeMbIX II0JXOJ0B Ha
MacCOBOTO BeO-pa3pabordnka. Pa3paboTInKu JTOMKHBI BOCIPUHSITh CEMAHTUIECKUN BeO
KaK Cpejy Jjisl CBOell MPaKTUYECKON IesTeNTbHOCTH. UTO6BI JOOUTHCS 3TOr0, HEOOXO-
JMMO JIOCTUTHYTH DPsjia lesei, Briodas 3PpdeKTUBHYI0 paboTy C OHTOJIOTUSIMU, Ha-
BeJEHNE MOCTOB MEXKJy METOJaMU CEMaHTHYECKOTO BebGa M CTAHIapPTHBIMU METOJIaMU
BeO-pa3pabOTKM, UHKAIICYJISAIUIO TI>KEJIbIX JOTHYecKnX (popmasm3mMoB. B jmanHoit pabo-
Te, basuUpyoleiics Ha UIee JOTUIECKOW apXUTEKTYPbI, MbI TIPEJJIaraeM Psiji MOJIX0/I0B K
PeIIeHnIo 3TUX PodIEM.

KuaroueBsbie cioBa: ontosorunu, OHTOOOKC, 6a3bl 3HAHUI

1. BBenenune

Cemanruueckuii Be6 (CB) [1]|2] npemiaraer sorudeckuii moxos Kk 06paboT-
Ke JIaHHBIX U 3HaHu# B IHTepHEeTE. DTOT OJIX0/, OPUEHTUPOBAH Ha PA3BUTHE
WWW kak 0Gojiee «HHTEIEKTYaJbHON» cpeapl. OUYeBUIHO OIHAKO, UTO
OIIYTHIMbIE PE3yJIbTAThl HE MOIYT OBITH ITOJIyUeHBI 0e3 BJIUSHUS Ha eXKe-
JIHEBHYIO IIPAKTUKY JIFOJeil, paboratonux B lHTepHeTE, B TIEpBYIO 0OUepe/ib,
BeO-paszpaborunkoB. CB 6asupyercst Ha JIOTHIECKUX METOJIaX CO CTPOroi
CEMAHTHUKOM 1 3JIETAHTHBIMUA METOIaMU 00pabOTKN JAHHBIX, U 9TO OOJIBIIOE
Jjoctukerrne. Ho MMEHHO ero Jiormdeckasl IPUPOJia W BO3IBUTAET OIIPE]Ie-
JleHHbINT Oapbep Mexkry CB u oObraubIME paspaboTunkamu. B ocHOBHOM
JIFOJIA UCTIOJIB3YIOT 3HAUUTE/BHO D0Jiee MOHSTHBIE cpejcTBa. U oHTONIOI M,
Ha koropbix CB ocHOBaH, HUKOI/a HE CTAHYT JOCTATOYHO MPOCTBIMU IS
3TOrO.

HexkoTopbie crieruaimcTsl TakKe IoJIarafoT, 9T0 OHTOJIOTUNA XOPOIIH JJIst
006paboTKN 3HAHUI HA OOIIEM TEPMUHOJIOTHIECKOM ypoBHE (ypoBHe T.H. T-
6oKca), HO CJIUIIKOM Tsi?KeJIbl U Hed(DHEKTUBHBI HA YPOBHE OOBEKTOB U

* Pafora BBIIOJIHEHA [IPH YaCTUYHO (DUHAHCOBON mozepxKKe mporpamm «PyHua-
MEHTAJILHBIE HUCCIEJOBAaHUA W Bbicmee obpasosamme» (mpoekt HOII-017 «Baiikasrs )
n «Pa3BuTne HaydHOro mnoreHnmasnga Bbicmeil mkosbl (2009-2010 rr)» (mpoexTs
PHII.2.2.1.1/5901 u 3.2.3/3488).

amam-izv3.tex; 9/12/2009; 22:41; p.1



2 A.A. Manwix, A.B. Maunusoja

KOHKDETHBIX JaHHBIX (B A-Gokce). Il mOCKOIbKY KOHKPETHBIE JIAHHbBIE CO-
crapistior 6osee 95% comep:kumoro Murepnera, To noaydaercs, aro CB
OKa3bIBaeTCda 37ech B ayTcaiigepax. Ham mpencrasisiercs, uTo HesaddeK-
TUBHOCTB SIBJISIETCsT TIPOOIEMOiT He caMUX OHTOJIOTHH, a UX KOHKPETHBIX pe-
ajym3aruii. OJIHU U Te YKe CUCTEeMbI BBIBOJIA HE MOTYT OJHOBPEMEHHO XOPOIIIO
paboTarh Kak He TEPMUHOJIOTTIECKOM, TaK U Ha OOBbEKTHOM YPOBHE — U3-3a
XOPOIIIO U3BECTHOTO IMPOTUBOPEUUsT MEYKy BBIPA3UTEHLHOCTHIO U 3D deK-
tuBHOCTBIO. 11 T-60Kca HEOOXOAUMBI 60JIee BHIPpA3UTE/IbHBIE U MOIIHBIE,
a 3HAYNT, 1 6ojIee TsizKesIble CUCTeMBI BbIBoAa. Ho 9T0 coBepleHHO He O3Ha-
qaeT, YTO OHTOJIOTMH HEXOPOIIH I XPaHEHNs KOHKPETHON MH(OPMAIIIH.
IIpocro B T-60kce n A-60KCe HOJKHBI PabOTaTh PasHble XOTS U JIOTHIECKU
COBMeCTUMBIE (POpMaJIbHBIE CUCTEMBI. M, K CYacTbio, JECKPUIITUBHBIE JIO-
IUKH JIOCTATOYHO I'MOKHU JIJIsT TOrO, 9TOOBI 00ECIeYNTh HAC MHCTPYMEHTAMHI
KaK IepBOro, TaK M BTOPOI'O POJA.

B [5] mamu mpeggiaraercst mojxon K crparudukanui («paccaoeHuos )
JECKPUIITUBHBIX JIOTUK, KOTOPBII TaM HA3BaH A02UYECKOU apTumexmypot.
Jlornaeckast apxuTeKTypa 6a3upyercs Ha njee, 9TO He TOJBKO caMa JIOTHU-
Ka JTOJKHa ObITh paccioeHa. Kaxkiasi Jiormdeckasi cTpaTa JIOYKHA OBITh
obecmeveHa CBOMMHU COOCTBEHHBIMU HMHTepdeiicamu n obpaborumkamu. B
JaCTHOCTH, TAKOH MOIXOJ IO3BOJISIET Pa3BUBATL OYeHb I(MPEKTUBHBIE U
MIPAKTUYHBIE METOIBI 00pPabOTKN 0OBEKTOB M KOHKPETHBIX JTAHHBIX, OCTa-
BasiChb IIPU TOM B TOM K€ JIOTHWIECKOM KOHTEKCTe, UTO W Ipu padbore Ha
TEePMUHOJIOTHIECKOM ypoBHE. PaboTast ¢ OHTOIOTHSIMEU Ha PA3HBIX YPOBHSIX,
MbI MO2KEM OJ/ITHOBPEMEHHO IIOJIb30BaTbCA HNPpENMyHieCTBaMM IIPOCTBLIX, HO
6I)ICprIX n MaCLHTa6I/Ipy€MbIX TeXHUK, W BO3MOXKHOCTAMM CJIO?KHBIX, HO
BbIPpa3UTEJIbHBIX METOI0B. I/I IIOCKOJIBKY BC€ 9TU YPOBHHU YJIO2KE€HBI B pDaM-
KaX YHUMDUIMPOBAHHON JIOTUYIECKO CPEJIbI, TO Pe3y/IbTaThl, IOy YeHHbIE Ha,
KaXKJIOM U3 yPOBHEH, MOryT CBOOO/HO HCIIOJIL30BATHLCSI B paMKaX CPeJIbl B
IEJTOM.

B nanHoit pabore paccMaTpUBAIOTCS BO3MOXKHOCTU, CBSI3aHHBIE C pea-
J_II/I3aU,I/IeI71 IIOJJIOTUK JECKPHUIITUBHBIX JIOTUK, JOCTATOYHO <«IIPOCTBIX» JIJId
TOTO, UTOOBI JIOMYCKATh 3(PPEKTUBHBIE PeAJTU3aIlii, U ObITh JOCTYITHBIMU
JIJIST MaCCOBOTO TIOJIb30BATEIS.

2. Jloruka ajissi 00 bEKTOB

[Tycrs KD — upenmernast obnacts u L = (L,F) — necKpuntuBHast JOTUKa,
B koTopoit KD dopmabuo onucana. 3iech L — si3bik L u - — ee cucrema
BBIBOJIa. Bompoc 3ak/odaercss B ToM — Kak paborars ¢ oobektamu B KD?
KoHeuHo, MbI 6bI [IPE/IIIOWIN HE UCIIOJB30BATH BHEIIIHUE TEXHOJIOruu (BpoJie
6a3 JaHHBIX), a paboTaTh ¢ HUMU B pAMKax OHTOJIOrHi. Torma HaM HyKHA
crenuasbHasg «00beKTHasd» MOAJIoruka Lopj JOTUKH L — JOCTATOYHO IIPO-
crast Jijisi TOrO, 9TOOBI JIOIYCKATH KOHKYPEHTHOCIIOCOOHBIE PEAIU3AINNA W
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OBITH TOHSTHOW JIIOAsIM. JlJIsT COBMECTHMOCTH HEOOXOIUMO TaKKe, ITOOBI
pe3yIbTaThl 00pabOTKU Ha ypoBHE JIOTUKH Lopj JOIYCKAIH KOPPEKTHOE
HCHO/Ib30BaHue Ha 6osiee BEICOKUX ypoBHaAX L. Kpome Toro, Loy, JomKHa
OBLITH JIOCTATOYHO <JIPYZKEJIIOOHON» K IOIYJISIPHBIM CEIOJHsI TEXHOJIOTHIM
XpaHeHusT UHMOPMAIUMH, YTOObI HABECTH MOCTBHI MEXKJy METOIAMH CEMAaH-
THUYECKOrO BeHa M yrKe MMEIOIIMMUCS BEO-TEXHOJOTUSIMUA U XPAHUIUIIAMEI
JaHHBIX. JIJIsi yIoBJIETBOpEHUsT 9THX TpebOBaHUil, HEOOXOIUMO CHAOIUTH
Lopj cuenuaabHBIMU MeTogaMu 06paboTku u unTepdeiicamu, 4To cienaer
Lopj 9aCTBIO JTOrIYecKoit apxuTexTypsl L [5].

Bompoc B ToM, KaKoBa Ta MUHUMAJIbLHAS JIOTHKA, B KOTOPOH MOXKHO YCIIEII-
HO u 3ddekTuBHO paboTarh ¢ obbekTamu B oHTOJOrUsAX! C Hameil Tod-
KU 3PEHUs] 3TO JOJI2KEH ObITH JIOTMYECKUN SKBUBAJIEHT XOPOIIO M3BECTHOI'O
obsexmmo opuenmuposarnozo nodroda. B 5| namu BBomuTCs monsitne OO-
IIPOEKIINH, KOTOpasl IIPEICTaBJIsAeT coDO pacuupenue mpocToii soruku F L
[3], MomeupyeT OGBEKTHO OPUEHTUPOBAHHBIE OINUCAHUSI, W SIBJISETCS XO-
pommM KaHUJATOM Ha poJib abcTpakTnoil sorukn Lop;. B gacrmocrn,
OO-1poexIny MO3BOJIAIOT PabOTATh ¢ TUITAMHU JAHHBIX BPOJIE IEIBIX THCEeT
U CTPOK.

PaccmoTprM, Kak 06bEKTHO-OPHEHTUPOBAHHBIE CTPYKTYPBI MOI'YT MOJIE-
JINPOBAThCS B paMKax JECKPUIITUBHBIX JIOTUK. IlycTh £ 1eCKpUITHBHAS JIO-
ruka ¢ obactbio THIoB janubix D. Caosapem L uazosem V = (C, R, P, O),
rae C = {(71,...,(7n}, R = {f{l,...,f%nl}, P = {}%J...,<F%} n O =
{O1,...,0,} KOHEUHBIE OIMHOXKECTBA UMEH KOHUENMOS, Poaet, ampuby-
mose u umenm Jjoruku L, coorBercTtBeHHo. Oreparop Tunusanuu 6 mnpu-
BsI3bIBAET Kaxkayio poiib R € R x mape kounenros 0(R) = [Cy, C,], tae
Cy, Cy € C. Ananorunyno, jyist kaxkgoro arpubyra P umeem 0(P) = [Cy, D, ],
riae Cy € Cu D, € D. Konnenr Cy HazoBeM 06s1acThbio onpejiesenus R (nim
P), a xounenr C, (tun ganubix D,) HazoBeM 06/acTbio 3HadeHuit R (nwim
P). Nnrepuperanust I B L nodmeeporcdaem oneparop runmsanuu 6, ecin

VR e R.(O(R) = [Cy4,Cr] — RECCLx
VP € P.(O(P) = [Cq, D,;] — PL CClx DI

Omnpenenenne 1. [OO-concept] Konnenr suga
cin ...FlCUvFlV}%Llfer... F]V}%g“E@ NvP.DiM...NMVYP,.Dy,

nazwpiBaercss OO0-konuenmonm, riae F; — OO-kounenter, C,C; € C, R; € R,
P, € PuD; € D. Ecu Bce E; € C, torqa OO-KOHIIENT HA3LIBAETCS
NPUMUMUCHBLM.

Omnpenenenne 2. [OO-onpenenenue] Akcunoma
CCE, (2.1)

rie F npumutusabiit OO-KOHIIEIT, HA3BIBACTCS 006EKMMHO-0PUEHTNUDOBAHHBLM
onpedeneHuem.

amam-izv3.tex; 9/12/2009; 22:41; p.3



4 A.A. Manwix, A.B. Maunusoja

[Iycrs A = {C; C E;} — muoxkecrBo OO-onpejenenuit. l'opopum, aro C;
sasucut ot Cj B A, ecim C; C C;ME' € A, win cymecrsyer Cj, Taxoif, 4ro
C; zasucut ot C}, u C}, 3aBucut or C). A naspIBaercs allIK/IMIHBIM, €CJIIT
oHO He cojepkuT Cj;, 3aBUCAIIIX OT CaMUX CeOsl.

Aspik OO-npoeknnit cocroutr u3z OO-kouuenroB, u Toabko OO-ompe-
JlenieHns fgomyckaiores B ux T-6okce. OO-ompeiesieHnst UMEIOT HEOCPe/I-
CTBEHHYIO 0OHEKTHO-OPUEHTHPOBAHHYIO HHTEPIIPETAINIO, B KoTopoii C' pac-
CMATPUBAETCS KaK O0BEKTHO-OPUEHTUPOBAHHBINA KJIACC, HACJELYIOMUNA OT
C1,...,Cy, nu umetomuit nons Ry,..., Ry, P1,...,B.

Teneps obparumcst K onpegenennto OO-mpoekiuu. [lycrs £ — meckpun-
TuBHast JIoruka, copepxkaias SHOZIN (D) kak noggoruky, u K = T Box U
ABozy — L-onucanne npeamerHoi obmactu B cioBape V = (C, R, P,0) (B
JIAJIbHEIIeM Takyie ONMUCAaHUs Mbl HasbiBaeM oHrosiorusimu). [Tycrs V, =
(Co, Ro, Py, Op) — nomcsoBaps V, O, ={01,...,0;}, a § — oneparop Tumu-
3auu Ha V,.

Omnpenenenne 3. [OO-npoexius]
Ko, =TBox,U ABoz,

— OO-mpoeknus ciaoBapst V, u orneparopa 0, ecin
1. TBox, — anukauanoe MuoxkectBo OO-onpeiesienuii, jgodast HHTEpIPe-
Tals KOTOPOro corsiacoBata ¢ ¢,
2. Juid Kaxk o akcnoMbl Ax € T Box, soinonnsiercs K - Ax;
3. mobas postb u aTpubyT u3 ciaosaps V, xoaut B OO-onpenenenus T Bozx,
He 6oJ1ee OJIHOTO pasa;
4. ABox, C ABoxx n

— auig moboro C(0) € ABox,: O € {O,...,0;} u C € C,, upmuem
Jutst Kaxktoro O takoii C' siBJIsieTCsl €JIMHCTBEHHDIM;

— g moboro R(0O,0') € ABox,: 0,0" € {O1,...,0;}, R € R,
rakue, aro C(0),C’(0’) € ABox,, upuuem K, = C C C1, K, =
C'CClub(R)=[C,01;

— ana moboro P(O,v) € ABox,: O € {O4,...,0;}, P € P,, C(O) €
ABox, nv € |D|, rie §(P) = [C1,D] u K, = C C Ch.

B [5] Hamu BBO/MTCST aBGCTPAKTHBI 00HEKTHO-OPUEHTUPOBAHHBII SI3bIK
(AOOL) ¢ MHOXKeCTBEHHBIM HACJIeJ0BaHUEM, KOTODBIl 6asupyercs: Ha ujie-
sx u3 [7] u ap. IokasbiBaercs:, uro smobas OO-upoekius K, MoxeT ObITH
rpancsmpoana B AOOL nporpavmy prog(KC,) Takum obpasom, 4To nepap-
xusi OO-konnenros u3 K, (mopoxjeHHas BKjoYeHHeM ) u mepapxust
TunoB janubix prog(KC,) sBisitorcss mzoMopdHBIME ajgrebpaMu. DTOT pe-
3yJIBTAT MMOKA3bIBAET, KAK OOBbEKTHBIE MOJEJU MOTYT OBITH IIOIDY?KEHBI B
oHTOJIOrMHU ODOIIero Buja. Ha camom reire, BOYKeHHBbIE OOBEKTHBIE MOJIE-
JI MOTYT UI'PATh POJIb sijipa U HambOJIee «OCsA3aeMOil» COCTABJISIIONIEH 6O-
Jiee OOIUX JIOTUYECKUX OINUCAHWI, KOTOpasi COMEP:KUT Oa3uCHYI UHGOP-
MaIIIO0 O COOTBETCTBYIONIEM IIpeMeTHOi obstactu. [lockosbky cTpykTypa
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OO-npoekIuii BecbMa MpocTa, OHA JIOIYCKAIT OUeHb 3 (hDeKTUBHBIE peaJiu-
zamuu. B myakTe 3 Mbl paccmarpuBaeM OHTOOOKC — 04YeHb 3 HEKTUBHYIO
peanuzaryio OO-upoeKIuii.

3. OnTOGOKC

B srom nmynkTe paccmarpusaercs Ouroboke (OntoBox) — peasnmszaiust OO-
[IpoeKIInii, paspaborannas Ha Java. OHTODOKC ollepupyer ¢ TaKUMHU CTaH-
JIAPTHBIMY MOHSATUSIMU, KAK KOHIIEITHI (KJIACCHI ), TUIIBI JIAHHBIX, PoJin (06b-
eKTHbIe CBOIicTBa), aTpubyThl (CBOICTBA B THIIAX JIAHHBIX) U 00bEKTHL. JI10-
6ast outosiorusi B OHTOOOKCE 00pabaThIBAETCsT KAK OTIEIBHOE TIPOCTPAHCTBO
UMEH, B KOTOPOM cobpaHa orpe/iesieHHas nHdopMalus 00 nepapxuu Kiac-
coB 1 06bekTax. MoXKHO cKazarh, 9To oHTo 0rust B OHTOOOKCE UTPAeT POJib
«IaKeTa,/MOJyJsi», B KOTOPDOM XPAHUTCs JOCTATOYHO 3aMKHYTasl HOPIIUSI
ONMCAHUsT IPeIMeTHO obacTu. Hampumep, TepMUHOIOTHIECKHE OMUCAHUST
IpeaMeTHOR obsiacTi u HHGOpMaIus 00 ee KOHKPETHBIX 00bEKTaX MOIYT
XPAHUTBCST B Pa3HBIX OHTOJIOTUsX. TakuMm obpazom, OO-mpoeknuu MoryT
XPaHUTh HECKOJIBKO OHTOJIOTHii (MJIM CEIMEHTOB HECKOJIBKUX OHTOJIOTHI).

Obsexmmnan modeav Onmobokca (OOM). Peammzamms Ourobokca Ga-
3upyeTcst Ha ero abcrpakTHON obbekTHON Momesu [8]. OOM onpenessier
MEXaHU3MBI B3aHMOIEHCTBHsSI 0A30BbIX KOMIIOHEHTOB crucTeMbl. OHa TakzKe
HCIIOJIb3YeTCs KaK HHTepdeiic B3auMOIECTBYS ¢ BHEITHUMU MOIYJISIME, KO-
TOpBIE MOTYT TOJKTI0YaThHCsT K OHTOOOKCY B BUJE «ILJIArMHOB». Hampumep,
qepe3 00beKTHYIO Moe b ¢ OHTOOOKCOM paboTaeT ero si3blk 3arpocos. JIpy-
UM IIOT€HIHMAJbLHBIM IPUMEPOM TAKOIO <«ILJIArMHA» MOXKET CTaTh CHCTEMa
ABTOMATHYIECKOTO JI0KA3aTe/IbCTBA B IECKPUITUBHBIX JIOTHKAX, JIJIT KOTOPO
OHTODOKC OyIeT CIyKHUTH OYeHb 3(PMEKTUBHBIM 006pabOTINKOM OObEKT-
HBIX noamojeseii. C peaim3anuonHoi Toukn 3peruss OHTOOOKC COCTOUT W3
Java-uaTepdeiicoB n KIacCcoB, KOTOPbIE Pa3IessaioT abCTPAKTHYIO CTPYK-
Typy OOM u ee KOHKpeTHBbIE peaJM3aIuu. Java-uHTepdeichl OMMCHIBAIOT
0a30BbIe OllepaIuN UYTeHNs, CO3JAHNs N M3MEHEeHUsT B 00pabaThIBAEMbBIX OH-
TOJIOTUAX.

Nmeercs omao Baxkuoe ormune OOM oT craHIapTHOrO MOJAX0Ja, [IPH-
HATOTI'O B JECKPUIITUBHBIX JIOTUKaX. B JECKPHUIITUBHBIX JIOTHKaX SHaYeHUA
cBoiicTB (Kak poJieii, Tak 1 arpubyTOB) OObEKTA HEYTIOPSIOYEHbI U PACCMAT-
puBatorcst Kak MHOKecTBa. OOM 6aszupyercst Ha, KOHIEIIUH CEMAHMUME-
CK020 NPOPaMMUposanus [4], B KOTOPOM HeyNOpsiJIOUYeHHbIE MHOXKECTBA B
JaHHOM KOHTEKCTE 3aMEHAIOTCA Ha YIIOPAJO0YeHHbIC CIIMCKH.

Peanruszayusa asvika 3anpocos. BpIle yIIOMUHAJIOCH, YTO S3BIK 3aIPO-
coB paboTaer ¢ JaHHBIME, XpaHsiuMmucs B OHTOOOKCe depe3 ero 00beKT-
HYIO MOJieTh. Ha caMom Jiesie, sI3bIK 3aIllPOCOB PeaM30BaH B OTJIEIbHOM
Java-6ubmoreke B3aMMOJIEHCTBYIONIEH C BHEINTHUM MHUPOM Yepe3 WHTEP-
deiic OOM. Tekyimas Bepcust sI3bIKA 3aMIPOCOB TOJJIEPKUBAET MTHUPOKYIO
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ramMMy BO3MOXKHOCTEH, MMO3BOJISIONINX IMOJYyYaTh W3 OHTOJIOIUil HEOOXOIu-
My10 nHMOPMAIINIO, & TaKXKe MaHUIIYIUPOBATD UX COJIEPIKUMBIM.

Xpanenue dannvix. Texkymast peanusarnus OHTOOOKCA SIBISIETCS TPEThEil
mo cuery. IlepBas peasmsarus Obljaa TOCTPOEHA HAJ PEJISIIMOHHON 0a30ii
nmauubiX. CTpykTypbl OntoBox oTobpazkayinch B Tabymibl 6a3bl JAHHBIX, U
PEHEPUPOBAJICS TIEPEHOCUMBIH KOJI, KOTOPBIII MOr paboTarTh ¢ Pa3/IMIHBIMU
CYB/, skmouas MySQL, HSQLDB, Apache Derby/IBM DB2. K coxaJie-
HUIO, STOT TOJXO0JI, HE TIO3BOJIUJI IOJIy YU Th yIOBJIETBOPUTEIHHY O 3 hekTun-
HOCTb, TTOCKOJIBKY 3aTPaThl HAa paboTy camMmoro OHTOOOKCA OBLITH TOMHOYKEHBI
Ha MeJJIeHHYI0 paboTy 6a3 jaHHbix. Hekoropbie ontumusaruu (HalpuMep,
K3IIMPOBAHUE B OLEPATUBHON MAMSITH ) HECKOJIBKO YJIyUIIIHIN CUTYAIHIO, HO
9TOr'0 OKA3aJI0Ch HEJIOCTATOIHO.

Bo Bropoii Bepcun Mbl 0OTKa3aUCh OT 6a3 JIAHHBIX U PEAJM30BAJIH «JIET-
KYyI0» BEPCHUIO CUCTEMBI, KOTOPAasi MOJHOCTbIO paboTasia B ONEPATUBHOM I1a-
MSATH KOMIIbIOTEpa. Takoe pelenrne OCHOBBIBAETC S Ha (DEHOMEHAJIBHO OBICT-
pPOM pocTe 0OBEMOB ONEPATUBHON IMAMSTH B COBPEMEHHBIX KOMITHLIOTEPAX.
Bropas Bepcus ucronb3oBasia B KA4eCTBE OCHOBHOTO CTPOKOBOE IPEJICTAB-
JieHue JaHHbIX. Tperhbs Bepcus 0a3upyeTcs: Ha YUCIOBOM KOJIMPDOBAHUY JIaH-
HBIX U COKPAIEHHOM KOMILIeKTe 6a30BbIX MeTo70B OOM (ocranmbHble MeTO-
JIbI OIPEJIEIISIOTCS depe3 6a30Bbie). DTO MoBbImaeT 3()HEKTUBHOCTD PabOThI
na 50%. Temepp kommomeHTbI OHTOGOKCA COXPAHSIOTCS B CIIEMUATBLHBIX
CTPYKTypax, 6a3upyomuxcs Ha JABYCTOPOHHUX orToOparkenusx (bi-map), u
rubpuiax orobparkenuii u cruckos (6m3kux K multi-map). Tloaubie nvena
(URI) cymnocreit u onrosoruii unjekcupyorcs. Nudopmaimsi, coxpaneH-
Hast B OHTODOKCE, 3alpalliiBaeTCsl U M3MEHSIeTCS C IIOMOIBIO OIEepAIHii
JIBYX THIOB - ask (omeparun arenusi) u tell (omepanuu peJakTHPOBAHUS).
CoxpaHHOCTD JAHHBIX, HaxXosImuxcess B OHTOOOKCE MEXKY CeCCUsIMHU pabo-
ThI, 00ECIIEINBAETCST JTUCKOBBIM JIOT'OM, KOTOPbIN COJIEPKUT TOCIEI0BATE b
HOCTb Ollepaluii peJaKTUPOBaHUA.

ATpubyTbl OOBEKTOB MOTYT COJEpPYKATH OOJIBIIHE OOBEMBI ITACCHBHBIX
JIAHHBIX (HAIpPUMEp, N300parkeHus! WM TeKCThl KHUT), KOTOPble He BOBJIe-
YeHbl B aKTUBHYIO 00paboTky. st Takux ciiydaeB peaim30BaHa TEXHOJIO-
rusi DMap. Ona pazmesnser aTtpubyThl U 3HaUYeHHS aTPUOYTOB OOJIBIIIOTO
obbeMa, COXpaHssi B AaTpubyTaxX YHUKAJIbHbIE UACHTU(DUKATOPBI, UTPAIOIIHE
posb kjitoueii B DMap, u ucrosib3yfoIriuecss B TOT MOMEHT, KOLJia COJEP-
JKUMOe aTpudbyTa JIO/KHO ObITh mosyueno. DMap paboraer Ha HMKHEM
peaim3aImOHHOM YpOBHE, U He BujsieH Ha yposHe OOM. D10 o3Hadaet, 9T0
OOBbIYHBIE aTPUOYTHI, ¥ KPYIIHBIE JAHHBIE, COXPAHSIEMbIe HA JIUCKE, JIOTHUIe-
cku HeoTmIuMbl. DMap 6a3upyercsi Ha cOOCTBEHHO# OOBEKTHON MOJIEIIH,
KOTOpast TTO3BOJISIET ITPOBOIUTH SKCIIEPUMEHTHI ¢ PA3JIUIHBIMU BapUaHTAMU
peajim3auu Takoro xpanuiuniia. B nacrosiiiee Bpemss OHTOO0KC paboTaer ¢
[IPOCTOI, HO AocTaTodno 3ddekTuBHO Bepcueir DMap. Takzke npoBoisaT-
Csl 9KCIIEPUMEHTBI ¢ peaJinsalusMu, dasupyromnmmucs Ha BerkleyDB u nHa
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HaIlleM COOCTBEHHOM IIOJIXO/IE, UCIIOJIB3YIOMEM CIeNn(pPUIECKIe MEXAHIT3MbI
nocryna K mHbopmanuu B OHTODOKCE.

Tpansaxuyuu. Mexanusm TpaHsakiuii Takxke peanusoBad B OHTODOKCE.
OH urpaer poJib, aHAJIOTUIHYO TPaH3aKIUsIM B 6a3aX JaHHBIX. | paH3aKInu
BeCbMa, T0JIe3HbI JUIsT 3 deKTUBHON 00pabOTKM OIMMOOK, JJIA IMapaJLiIeb-
HOIl 0OpabOTKM JAHHBIX, U IO3BOJISIOT M30eraTh BO3HUKAIONINAE B IOI00-
HBIX CUTYAIMAX KOHPIUKTHI. MexaHn3M TpaH3aKIuil TaKKe HeOOXOUM It
OpraHU3aIui BEPCUOHHOCTH.

Tpanzakmus B OHTOOOKCE COCTOUT M3 IMOCJIEIOBATELHOCTH OIMEPAIINIA,
KOTOPBIE BBIMOJIHSIOT OJUH JIOTUYECKU Irar oOpaboOTKM JAaHHBIX. 1 paH3ak-
IIMIO MOYKHO «OTKaTUTh» (roll back) ¢ mosmbiM BoccTanosienuem nudopma-
IMOHHO 6a3bl (HAIIPUMED, B CJIy4ae HEKOPPEKTHBIX Ollepalluii), 11ubo0 «IIpu-
HATH» (commit), ecm Bce B mopsifike. PexkuM «auto-commit», Korja Kazx-
Jlasi orepalus pacCMaTPUBAETCS KaK MUHU-TPAH3AKITUS, TAKXKE [TOJJICPKU-
Baercst Ourobokcom. Tpanzakimun B OHTODOKCE IMOJTHOCTHIO U30JIMPOBAHBI,
TO €CTb PE3yJIbTAThI BBIIOJHEHUS TPOMEXKYTOUHBIX OIEPAInil TPAH3AKIIIH
HEJIOCTYITHBI CHAPY XKU.

Obpabomxa cobvimud. YTobbl obecriednTh 3PHEKTUBHYIO UHTETPAIUIO
OnTobOKCA ¢ pa3HOOOPA3HBIMU BHEITHUMU CHUCTEMaMU W MOIYJISMU, B HEM
peasm3oBaHa crucTeMa obpaboTkm cobbiTmii. B wacTtHOCTH, 00paboTKa co-
ObITHUIl 110J1€3Ha JIJ1si (DOPMUPOBAHUS CTPATErHil MOMCKA PEIeHusi, JIJIs CO-
3IAHUS TOJIb30BATEIbCKIX NHTEPdENCOB, 1T TOTO I9TOOBI HH(POPMUIPOBATH
pemaren 1 unTepdeicsl 06 n3MEeHEeHUsIX, Ipoucxoasux B Ourobokce. O6-
paboTka cobbiTHil peasm3oBaHa Ha yposHe OOM, u mosTomy Ji00OH BHEIII-
HUN MOJTYJTb, KOTOPBIH UCTIOIB3YeT /it B3anMoetictsust ¢ OHTOOOKCOM ero
O00BEKTHYIO MOJIENb (BKJIIOYAST sI3BIK 3aIIPOCOB), TAKyKe MOKET YIIPABJISATH
cucreMoii 0bpaboTku cobbiTuii. CoObITHsT 00PabATHIBAIOTCS B paMKax OT-
JIEJIBHOTO Tpejia. DTOT TpeJt paboTaer co CrenuajibHbIM 6yhepon /ouepeibio
tell-oneparuit, KOTOPBIil OMOBEIIAET 3aPETUCTPUPOBAHHBIX «CJIyIIaTEIeH» O
TOTMAHHBIX COOBITHSX.

Hepernocumocms. OHTOOOKC MTOJIEPIKUBAET HECKOJIBKO CEPBUCOB IKCIIOP-
ta/uMmnopra. Bo-niepseix, OnToboke obiaaer narepdeiicom OWL APT (9],
KOTOPBIit 006eCcIieunBaeT IKCIOPT B HECKOJIBKO CTAaHIAPTHBIX (hOPMATOB, Ha-
upumep, B OWL/RDF. Bo-BTOpbIX, OHTOJIOMMH MOT'YT 9KC/ UMIIOPTUPOBATHCS
B BHJIe CKPUIITOB $I3bIKa 3aIPOCOB. Kpome Toro, OHTOJIOruu MOI'YyT HOPTH-
poBarbesi B obsierdennoM XML dopmare (manmomunaronem OWLX), na-
cTpoeHHOM Ha mpejctapienne nabopmaruun u3d OO-mnpoekiwmit. Jocrymnen
rakxke KoHBeprop u3 gamnoB B/I B dopmare DDL/SQL B miockue on-
toJiorun. Kine ojuH Mojysib TpaHcaupyeT cojep:kumoe OuTobokca B Java-
nporpammy, paborasortyo B OOM. BrimosiHeHre 3T0# TpOrpaMMbl TO3BOJIs-
€T 3aHOBO ITOCTPOUTH 3aKOJIUPOBAHHYIO 0a3y 3HaHUl B HOBOI Konuu OHTO-
6okca. Hakoner, OHTOBOKC CIIOCOOEH CreHEePUPOBATH JIAMII CBOEI'O BHY TPEH-
HEro COCTOSIHUSI, KOTOPBIN 3aTeM MOXKeT ObITh 3aIrPyKeH B JIOOYIO JIPYTYIO
kormio OHTOOOKCA B BHUIE OT/IEJIHLHOTO IIPOEKTA.
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4. Omnrocepsep

OHTODOKC MOXKET MIpaTh POJIb «IIPOJBUHYTOrO» aHAJIOTa CUCTEM YIIpaBJie-
HUsI 6a3aMU JAHHBIX IIPU PEIleHNN CTAHIAPTHBIX 3a/a1 pa3paboTKU CaiiToB,
nopraJjoB u Beb-cepBucoB. Jlist MHOTHX NPUJIOXKEHUN pereHusi, 6a3upyio-
muyecst Ha oHToJsiorusx u OHTo60KCe, paboTaloT 3HAUYNTEILHO 3P PEeKTUBHEE,
1eM pertiernst, ocuoBanuble Ha B/I. Ho my1st Toro, urobsr caenars OHTOOOKC
KOHKYPEHTHOCIIOCOOHBIM UTPOKOM Ha I0JIe BeO-pa3paboTKu, eMy HeoOX0 1M
KOMIIJIEKT CETeBBbIX BO3MOXKHOCTEi. BhIlie paccMarpuBasicst criocod mpsmoro
B3anMozeiicTBust ¢ OHTOO0KCOM depe3 OOBEKTHYIO MOJIEh U SI3bIK 3AIIPOCOB.
Hamu 6bu1a Takzke pazpaborana KIneHT-cepBepHasi Texnosorusi (OntoBox
client/server technology, OCST), koropasi mojiepKuBaer yJIaJeHHbI J10-
cryn K oHTosorussM OHTODOKCA, a Tak»Ke JOCTYIl U3 HPUJIOXKEHUi, pas-
paboTaHHBIX HA JIPYTUX S3bIKAX MPOrPAMMUPOBAHUS. JTa TEXHOJOTHS Pa-
6oraer noepx HTTP kak 6a30Boro mporokoJia, 9TO O3BOJISET BOBJIEYD
crapgaprayo nadpactpykTypy HTTP, BKiItogast mpokcu-cepBepsl 1 OpIH/I-
may3pbl. Teso zanpocoB B8 OCST mnpejicrasiser coboii oC/Ie10BaTETbHOCTD
BBIpayKeHM Ha fA3bIKE 3aIllPOCOB, KOTOPbIE MOI'YT BKJ/IIOYATh Kak ask-, Tak
u tell-omeparuu. OHTOOOKC OIEHUBAET 3aIlPOCHl U BO3BPAIAET pPE3yJibTa-
Tei Takxke 1o OCST. Yrobsr nepenars pesynbrarsl, OCST wucnombs3yer
IPOCTOi OMHAPHBIN TPOTOKOJ OOMeHa JAaHHBIMU, OA3WPYIONIUICS Ha CIIHC-
Kax u orobpaxkenusx. CyIIeCTBYeT ONIMOHAJILHAS BO3MOXKHOCTD CyKATHS
IepeJIaBaeMbIX JAHHBIX, KOTOPas I0JIE3HA B CJIydae MeJJIeHHBbIX KaHAJIOB
obMeHa.

OCST mnongepzkuBaercss B Tekyineir Bepcun OHTOOOKCA B IOJTHOM 00b-
eMe, IIPeBpaIlas ero B «OHMOAO2UYECKUT cepgeps C OTPOMHBIM CIIEKTPOM
BO3MOKHBIX MPUIOKeHN. B yacTHOCTH, pa3paboTaHbl KJIMEHTCKAE MOLY/IH
st C, C#, Ruby u Javascript. 91o ozradaer, 1ro OHTOOOKC MOYKET HCITOJIhb-
30BaThCA KaK B BeO-, TAK 1 ABTOHOMHBIX ITPUJIOXKEHUAX, PA3PA0ATHIBAEMbBIX
Ha 9TUX d3bIKaX. B HacCTodIIee BpeMsd pPa3BUBaCTCA aJibTEepHaTHUBHasd BEP-
cust OCST, xoropast basupyercst Ha TeKcToBbIX popmarax XML u JSON.
Onu Menee 3(OPEKTUBHBI, YeM OUHAPHBIN (OPMAT, HO HPOIIE B OTJIAJIKE, U
KpOoMe TOro, MHOT'UE s3bIKU IIPOT'PaMMMHPOBaHUA O6JIa,ZLaIOT Clieliia/IbHbIMHI
oubsmorekamu i padborsl ¢ XML u JSON.

5. A3pik 3ammpocosB

OHTODOKC HpeIoCTaB/IsIeT JABa CIOCODa JTOCTYIA K XPAHSIIENHCs B HEM WH-
dopmanuu. IlepBoiit criocod HU3KOYPOBHEBLIN U OCHOBAH HA aOCTPaKTHOIM
obbekTHOM Mogean OOM. [l 60IbIIMHCTBA TPUJIOXKEHUI 9TOT CII0COD,
X0Tsl U 00eCIeYnBaET BBICOKHII YPOBEHDb 3(D(PEKTUBHOCTH, SBJISIETCS CJIMIII-
KOM TPOMO3JIKMM U 3aTPATHBIM C TOUYKHM 3PEHUS KAaK Pa3pabOTKHU, TaK W
nomiepkku. OOM MOXKHO paccMaTpuBaTh Kak CBOETO pOJia «acceMOeps,
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IpeIHa3HAYEeHHBIN JjIsI pa3spaboTKu JApyrux OoJiee yI0OHBIX CPEJCTB JI0-
cryna K mHMOpMAaIu, XpaHsineics B oHToorusx. Cpean Takux CpejcTB
BBIJIEJISIETCS] BCTPOEHHBIN A3bik 3anpocos OHTOOOKCA, KOTOPBI UTpaeT B HEM
POJIb, aHaaoru4Hyio pon SQL B 6a3ax JaHHBIX. DTOT SI3LIK HABUTAIIMOHHO-
IO THUIA. 3AITPOCHI, HAITMCAHHBIE HA, HEM, 0OPA3HO TOBOPS, OIUCHIBAIOT My Th,
IPOiiIst KOTOPBI, MOXKHO JT0OpPAThCs JI0 UCKOMBIX JAaHHBIX. C JIOTTYIECKOi
TOYKHU 3PEHUs KaXKIbIil 3aIpoC 9KBUBAJEHTEH HEKOTOPOU hbopMmysie B JIO-
ruke SHOZN (D). Bosiee oapo6GHO caM I3BIK 3aIIPOCOB U €r0 CEMAHTUKU
onmcassl B [6].

6. AmnpobGanus

[IpesBapuTesbHbIe ONEHKN MOKA3bIBAIOT, 9T0 OHTODOKC MOXKET HUCIIOJIb30-
BaThCAd B OOJIBINIOM CIEKTPE CaMbIX PA3HOOOPA3HBIX mHpusoxkeHuii. Hammu
pa3paboTaH psiji TUJIOTHBIX crcTeM (TesiepOHHAsT KHUTA, CIPABOYHBIE CUCTE-
MBI 110 JIMHEWHON aJiredpe u MaTeMaTUuIeCKOMY aHAJII3Y, MEXKIUCIIATLIMHAD-
Has OHTOJIOTHs 110 reorpadutueckuM obbekTaM o3epa bBaiikan, 3D momenb
03epa, Pero3uTopuii MyJIbTUMEUAHBIX PecypcoB U T.1.). OHTOOOKC cBOOOI-
HO paboTaeT ¢ OHTOJIOIHSIMU, COJEPKAIMMEU COTHH THICTY 00BEKTOB, U BO
MHOTUX CJIydasgxX MOxKeT 3hPeKTuBHO 3aMeHnTb 0a3bl JaHHBIX. OcobeHHO
9TOT TOJXOJ, II0JIe3€H, KOrjia Mbl paboTaeM C HEPEPXUYECKU CTPYKTYPH-
DPOBAHHBIMY JIAHHBIMU U JIAHHBIMH, [PEJCTABICHHBIMU B BUJE OOHEKTHBIX
Mozeneil. Ba3bl JaHHBIX IIJTOXO MPHUCIIOCOOJIEHBI 1T 0OpabOTKI MepapXu-
YECKUX CTPYKTYD (MHOTZA JUIst TOTO, YTOOLI IPEOJIOIETHh 3Ty TPY/IHOCTD,
PUXOJUTCS UCIIOIB30BATh Crenualbble cucreMbl Tuia [10] and [11]), B To
BpeMs, Kak OHTOOOKC HpejiaraeT BecbMa 9P(MEKTUBHLIA U €CTECTBEHHbII
cTuib paboThl ¢ 00beKTHBIMU Mojessivu. Hanpuwmep, B [6] paccmarpusa-
ercst Takconomust NCBI [12], KoTopast oluCBIBaeT MMEHA BCEX JKHBBIX Op-
TaHU3MOB, CO/IepzKallliuX XOTs 6I)I O/IHY HYKJICOTUIHYIO HUJIN IIPOTEUHOBYIO
nernouky. Takconomucs comepkut 482960 o6bexkToB. PaboTast ¢ 9Toit Takco-
vomueit OHTOOOKC CO CBOUM sI3BIKOM 3aIlPOCOB JIEMOHCTPUPYET CEMUKPATHOE
IIPEBBINIEHNE CKOPOCTH 110 CPABHEHUIO C IEPBUYHON 0a30il JIAHHBIX C 3a-
npocamu, pejcTrasienabiMu Ha SQL. BaxkHo takxke, aro OHTOOOKC nMeeT
3 PeKTUBHYIO CBA3b ¢ 00BEKTHO-OPUEHTUPOBAHHBIMU SI3bIKAME IIPOrPaM-
mupoBanus Kak Java, C#, Ruby. Bzanmogeiicreue OuT0b0KCA € SI3BIKAMM
OO-nporpamMupoBaHusi, Korjga o6bekTel OHTOOOKCA HAIPSIMYIO OTODpa-
JKAIOTCSA BO BHYTPEHHHE OOBEKTHI 9TUX SI3bIKOB, (POPMUPYET BECbMa 3Jie-
TAHTHYIO U COATAHCUPOBAHHYIO TEXHUKY PabOTHI, MO3BOJISIONLYO OBICTPO U
3¢ HEKTUBHO pa3zpabaThiBATh COOTBETCTBYIOIIUE TPUJIOXKEHUSI.
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7. 3akiarodeHue

Mpbr HaeeMcsI, 9TO UCIOJIL30BaAHNE 00BHLEKTHO-OPUEHTUPOBAHHBIX MTOIJIOTUK
JECKPUITUBHBIX JIOTUK SBJISETCS TOJIE3HON Uileeil JIIsl IIPOJIBUXKEHUS JJTAT-
HBIX JIOTUYIECKUX CPEJICTB B HAIIPABJIEHUN MAaCCOBBIX 3a/1a49 BeO-pa3pabOTKH.
B wacraocTu, OHTOO0KC, 5D HEKTUBHO peayin3yst JOCTATOIHO IPOCTYIO O
JoruKy jeckpuntusaoii joruku SHOZN (D), Buosne JocTyleH st Ipu-
MEHEHHUSsI JIazKe HEOIBITHBIMU I10JIb30BaTEeIIMU — U 3TO HEOTHOKPATHO IIPO-
BepsiJIOCh B paMKax o0ydeHust cTyaeHToB. [Ipegcrasisiercs, aTo rubkoe co-
YeTaHne MOIHBIX JJOTHIECKUX CPECTB (¢ GOJIBIIUME BHIPA3UTETLHBIMI BO3-
MOXKHOCTSIMM, HO IIPU 3TOM TAXKEJbIX AJI'OPUTMUYECKUA U TPYJHBIX JJId
HOHUMAHUS OOBIYHBIM MTOJB30BATENIEM) C JITKUMU JIOTHIECKIMU CPEJICTBA~
MU (HE CTOJIb BBIPA3UTEbHBIMU, HO OYeHb 3(MGMEKTUBHBIMUA U TOHATHBIMI
HMIHPOKOMY KPYTY pPaspabOTIMKOB) SIBJISIETCS WHTEPECHBIM HAIPABJICHUEM
HCIIOJIb30BaHUS JIOTUYECKUX CTPYKTYD.
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A.A. Malykh, and A.V. Mantsivoda
Ontobox: Ontologies for Objects

Abstract. The Semantic Web offers the elegant conception of Web modernization,
which is based on logical means. It is evident that this goal can not be achieved without
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the significant influence of the approach on the mass of ’conventional’ web developers.
The developers must accept the Semantic Web as an environment for everyday activities.
To get this, it is necessary to solve a number of problems including the efficient work
with ontologies, bridging gaps between the SW methods and standard web development
techniques, incapsulation of heavy logical formalisms. In this paper we propose an approach
to these problems, which is based on the ideas of logical architectures.

Keywords: ontologies, Ontobox, knowledge bases
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