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Oo0veKkmubvie OHMOI02UU KAK J102UYeCKUe XPAHUIUWA OAGHHBIX U 3HAHUTL
ManmuBona A.B.*, I'apununa J1.3., I'aBpunun JI.H.
HpkyTckuil rocy 1apcTBeHHbIN yHUBEpCUTET, MpKyTCK, Poccus
* andrei@baikal.ru

Jlornueckue MeTOAB!I 00JMaNAlOT OOJBIIMM IOTEHIHMAIOM JUIS YNpPaBICHUS JAaHHBIMH W
3HAaHUSMH O IPEIMETHBIX obsacTsax. K coxkaeHuto, 3Tu METO/bI 10 CUX TOP UMEIOT OTPaHUYEHHOE
NPUMEHEHHE 10 CPaBHEHHIO, HAPUMEp, ¢ HEHpOHHBIMH ceTsMH. OCHOBHBIC NPETATCTBUS 3/ECh!
(1) BoICOKass anropuTMHUYECKas CIOKHOCTh JIOTUYECKUX (HOpMANIU3MOB U (2) «3IIIUTapHOCTHY,
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HEJOCTYMHOCTh IMUPOKUM Kpyram. OJIHUM U3 pEIIeHUH 3/1eCh SBISETCS UCIOIb30BAHUE OHTOJIOTUN
— JIOTUYECKHX CHUCTEM, KOTOpBIE, C OJHON CTOPOHBI, HOCTATOYHO BBIPA3UTEIBHBI JJIsi OMUCAHHS
CYIIHOCTEH TPEIMETHBIX 00JIaCTe W CBsA3CH MEXIy HHUMH H, C JPYyrod CTOPOHBI, HMEIOT
JOCTAaTOYHO TMPOCTYIO JIOTHYECKYI0 OCHOBY. OHTOJOIMHM MpPEIOCTAaBIISAIOT CYLIECTBEHHO Oolee
TOHKHE W BBIPA3UTENIbHbIE MHCTPYMEHTHl OMUCAHUM, YeM, HalpuUMep, MOMYJISpHbIEC PENSIIIMOHHBIC
6a3el ganabiX (PB/]). D10 Kacaercs u mpeAcTaBleHUsT HAYYHBIX JAaHHBIX, JTaHHBIX SKCIIEPUMEHTOB,
HaOJII0/IEHUH, a TaK)Ke YIIPaBICHUS STUMU JTaHHBIMH.

Oco00 BBICOKMM MNOTEHIMAJIOM 00Jagat0T 00bEKTHBIE OHTOJOTUH. OOBEKTHBIE OHTOJIOTHU
UMEIOT JEKJIapaTUBHYIO CTPYKTYpy, OJHM3KYyI0 K OOBEKTHBIM MOJEISIM B IPOrpaMMHUPOBAHUU
(oTHOMY M3 OCHOBHBIX Ha CETOAHSIIHUK JIeHb HHCTPYMEHTOB pa3paboTKu HH(DOPMAIMOHHBIX
CUCTEM), HO TMpU OTOM OOJAJAIOT CTPOTOM JIOTUYECKOW CEMaHTHKOW M MeXaHH3MaMu
«paccyxaeHuit». Ho, 4To0bl OBITh peaabHO MOJIC3HBIMU, OHTOJIOTHH JIOJKHBI OBITH TOCTYITHBIMH,
3¢ PEKTUBHBIMHA U MACIITAOUPYEMBIMHU.

Hamu pasBur moaxom K YOPaBICHUIO OOBEKTHBIMH OHTOJIOTHSIMHU, KOHIICTITYaJIbHO
0a3upyIoLUiicss HA METOJIOJIOTMH CEeMaHTUYECKOro MporpaMMupoBanus [1] m ocHOBaHHBIN Ha
TEXHHUKE JOKYMEHTHOrO MojenupoBaHus [2]. OCHOBHBIM BBI30BOM I HAC OBbLIO MPEOIOJICHHE
npensaTcTBuii 1 U 2, mepeyucieHHbIX BbIime. Bo-mepBbix, Omaronapsi pa3paboTKe JIOTHYECKOTo
SI3BIKA 3aIPOCOB K OOBEKTHBIM OHTOJIOTHUSM M METOJ]aM €r0 KOMITUJISIIUN HaM yIajloCh JTIOCTHTHYTh
s dextuBHOCTH paboThl, Omm3kord k PBJI — ¢ oHTONMOTHSIME OONBIIMX pPa3MEpPOB (IECATKH
MWIJIHOHOB CYIIHOCTEH €O CIOXHBIMU CBsi3siMu) [3]. Bo-BTopeiXx, Hamu pa3paboTaHel U
peaau30BaHbl BU3yalbHbIE MHTEP(EHCH pabOThl C OHTOJIOTHSIMU B cTuie no-code m low-code,
CYIIECTBEHHO MOBBIMIAIONINE JOCTYMHOCTh TexHoynoruu [4]. Jlns anroputmudeckoir oOpaboTKu
nH(popMalny, 3aJ0)KEHHOM B OHTOJOTMH, pa3paboTaH u peanuszoBaH (B cpeae Java VM)
OOBEKTHBIM S3bIK TporpamMmupoBanusi Libretto, mi1s KOTOporo jaekjiapaTUBHas KOMIIOHEHTA
OHTOJIOTH CITY>KUT CUCTEMOM THUIIOB JIJaHHBIX. JTO oOecrneunBaeT AyalbHOCTh HAIIMX OOBEKTHBIX
OHTOJIOTHIA, KOTOPBIE MOTYT WHTEPIPETHPOBATHCS M KaK 0a30BbIE JOTMYECKHE CHCTEMBI, U Kak
THUTIBI JJAHHBIX JUTS SI3bIKA IIPOTPAMMHPOBAHUS.

OOBbeKTHBIE OHTOJIOTUU PEeaTu30BaHbl Ha 6a3e miaTdopMel bSystem.
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Object ontologies as logical data and knowledge storages
Mantsivoda A.V.*, Gavrilina D.E., Gavrilin D.N.
Irkutsk State University, Irkutsk, Russia
* andrei(@baikal.ru

Logical methods have great potential for managing data and domain knowledge.
Unfortunately, these methods are still of limited use compared to, for example, neural networks.
The main obstacles here are: (1) high algorithmic complexity of logical formalisms and (2)
‘elitism’, a high threshold to the wider range of people. One of the solutions here is the use of
ontologies — logical systems, which, on the one hand, are expressive enough to describe the entities
of domains of discourse and the relationships between them, and, on the other hand, have a
relatively simple logical basis. Ontologies provide much more refined and expressive description
tools than, for example, popular relational databases (RDBs). This also applies to the representation
of scientific data, data of experiments, observations, as well as the management of these data.
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Object ontologies have a particularly high potential. Object ontologies have a declarative
structure similar to that of object-oriented models in programming (one of the most popular tools
for developing information systems today), but at the same time they have strict logical semantics
and “reasoning” mechanisms. But to be practically useful, ontologies must be affordable, efficient,
and scalable.

We have developed an approach to managing object ontologies, which is conceptually based
on the methodology of semantic programming [1] and the technique of document modeling [2]. The
major challenge for us was to overcome obstacles 1 and 2 listed above. First, thanks to the
development of a logical query language for object ontologies and methods for compiling it, we
managed to achieve the processing efficiency close to that of RDB — with large ontologies (tens of
millions of entities with complex interrelations) [3]. Secondly, we have developed and implemented
visual interfaces for working with ontologies in the no-code and low-code style, which significantly
widens the accessibility of the technology [4]. For algorithmic and computational processing of
information formalized in the ontology, the Libretto object programming language has been
developed and implemented (in Java VM environment), for which the declarative layer of
ontologies serves as a data type system. This ensures the duality of our object ontologies, which can
be interpreted both as basic logical systems and as data types for a programming language.

Object ontologies are implemented based on the bSystem platform.
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[Iponomxkaercs peanuzanust mnpoekta LIKIT «CKU®» (uctounux CH, crposimumiics B
Haykorpane KonsiioBo, HoBocubupckas 061.), B KOTOpOM OCHOBHOM €IMHHIIEH MOJIb30BATEIbCKON
MH(QPACTPYKTYphl BBICTYNAET OSKCIEPUMEHTAIbHAs CTaHIMS, NPEICTaBIsIOMas cOOOW eIuHBIN
KOMIUIEKC O0OpyJIOBaHHS, [0 aHaJOTUU C HCclenoBaTelbckoi sabopatopueit. [IpoekTom
MPEeIYCMOTPEHO MOOYEPEHOE CO3AaHUE TAKUX CTAaHIMK, W NPU MX CO3JaHMU 0c000€ BHUMaHHE
JOJKHO YIENATHCS TEM COBPEMEHHBIM JIOCTHXKEHUSM, KOTOpble MOTNU Obl CTaTh OCHOBOM Kak
YCKOPEHHUSI CPOKOB CO3JaHUSI W TOCIEAYIOMEH MOJCPHU3ANNN CaMHUX JKCICPUMEHTAIBHBIX
CTaHIIMIA, TaK ¥ BBOJA HOBBIX METOJIOB U MOJXOJO0B K MCCIEIOBAaHUSAM, UTO, HECOMHEHHO, TOJIKHO
MOBJICYD 32 COOOW 3HAYUTEILHOEC KOHKYPEHTHOE MPEMMYIecTBO. K 4uciTy TakuxX JOCTHIKCHHIA B
MEPBYIO OYepe/b CIIEyeT OTHECTH JOCTH)KCHHS B 00JIaCTH WH(OPMAIMOHHBIX TEXHOJIOTHA,
MIPEIOCTABIISIONIUX BO3MOXKHOCTb, HAIPUMEP, MMPOBOJIUTh HEOOXOIUMBbIE BHIYHCICHUS B peaTbHOM
BpPEMCHH, MHNPOTHO3UPOBATH PE3YyJbTAThl 3KCICPUMCHTA W 3a KOPOTKHE IMPOMEKYTKH BPEMCHU
IUTAHUPOBATh U OCYIIECTBISATh HOBBIE BapHUaHTHI MpOBeIEHUs 3KcrepuMeHTa. CoBpeMeHHBIC
I/IH(I)OpMaI_[I/IOHHI)Ie TEXHOJIOTHHU TIIO3BOJIAIOT TaKXKE CO34aBaThb CICHHUAJIBHBIC TPCHAXKCPBI IJId
00ydYeHHs CTYJICHTOB U YUYEHBIX paboTe Ha CTAHIUH, KaK JJIs IPOBEICHUS UCCIICIOBAHMMA, TaK U IS
MMPOCKTUPOBAHUA U MOJACPpHU3aU, IIPUICEM KaJIpbl HY>KHbI 3apaHEC.

Cpenn ymoMsiHYTHIX HWH(MOPMAIMOHHBIX TEXHOJOTHUH XOTENOCh OBl 00paTUTh ocoboe
BHUMAaHHE Ha TEXHOJOTHIO IH(POBBIX JBOHHUKOB, MPEKPACHO CceOs 3apeKOMEHIOBABIIYIO B
MPOMBIIIJICHHOCTH, Ha Pa3lWYHBIX JTamax paloThl: B MPOCKTHPOBAHUH U DKCIUTyaTalllH
(COTpOBOXKICHUH >KMU3HEHHOTO IMKJIAa), TpH oOOy4YeHHuH padboTe ¢ oO0OpyJoBaHUEM H TIpH
peryJIsipHbIX TPEHHPOBKAaX, MPH OTPabOTKaxX BHEIUTATHBIX CHUTyalWd, Ui HPOTHO3HUPOBAHHUS
COCTOSIHUSI ~ NPOM3BOJCTBEHHBIX KOMIUIEKCOB, TMOJJAECPKKH M  NPHUHATUS  pEIIeHUH 10
TCXHOJIOTHYCCKUM IMpoHcccaM M, HAKOHCI, C HCJIbIO CHUCTCMATHU3ALUH IOJYYACMbIX HJaHHBIX H
W3BJICYCHUs] BakHOW HHpopmanuu. OUYeBHIHO, 4YTO BCE IEpEUHCICHHbIE INPEUMYIIECTBA U
BO3MOKHOCTH IIU(PPOBBIX TBOMHUKOB MPH MPOESKTUPOBAHUH, COTIPOBOXKICHUH, 00YUEHUH, aHAIN3E,
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