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Abstract. One of the main problems of any distributed system is the analysis of the properties of the
obtained data and their further use for logical reasoning. To achieve this goal and accelerate the pro-
cessing time is necessary in the first phase of the system for the development of the intellectualization
control data. The creation of efficient and adaptive distribution can significantly speed up the pro-
cessing velocity. Thus, the relevant direction of the research is distributed knowledge based systems.
The goal of the work was the models of the distributed knowledge based systems and methods for
structuring the system. The novelty of the work consisted in the identification of the main artifacts of a
distributed knowledge based system. The formal model of the system consisted of a set of ontologies;
lots of services; a set of events that describe the processes of the system; semantic service; a set of
composite services and knowledge base. In the system under study, the semantic web technologies
were used to examine the data, their processing and inference. The completeness and effectiveness of
the system was determined by a multitude of ontologies. The main difference in the distributed
knowledge based systems was the use of the service approach and ontologies in knowledge engineer-
ing. In this case, three methods for structuring the system have been proposed. The time spent for pub-
lishing the service in each method is different, but the complexity of the provider is also different.
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Rezumat. Una dintre sarcinile principale ale sistemului distribuit este analiza datelor obtinute si utilizarea
ulterioard a acestora pentru rationamentul logic. Aceasta este o sarcind dificila datoritd dinamicii frecvente si
eterogenitatii informatiilor. Scopul lucrarii este de a prezenta un sistem distribuit bazat pe cunostintele.
Principala diferenta a sistemelor distribuite bazate pe cunostintele este utilizarea unei abordari de servicii si a
unei inginerii de cunostinte. in acest sistem, studiul datelor, prelucrarea acestora si inferentele logice au loc prin
utilizarea tehnologiilor web semantice. Scopul a fost realizat prin dezvoltarea unui model structural si formal al
sistemului, precum si a metodelor de structurare a obiectelor sistemului. Universalitatea modelului conceptual
constd in prezentarea acestuia sub forma unei diagrame de clasa UML, care va face posibila implementarea
componentelor sistemului tindnd cont de orice cerinte ale sferei IT si ale proceselor de afaceri. Modelul oficial
reflecta functiile dinamice ale sistemului pentru organizarea fluxului de informatii intre obiecte. Noutatea
stiintifica a rezultatelor obtinute consta in identificarea principalelor artefacte ale unui sistem distribuit bazat pe
cunoastere, si anume setul de servicii, setul de ontologii, serviciul semantic, setul de evenimente care descriu
procesele sistemului si baza de cunostinte. Completitudinea si eficacitatea sistemului este determinata de setul de
ontologii si consta in trei tipuri: ontologia aplicatiei, ontologia domeniului si ontologia sarcinilor. Utilizarea
ontologiilor este motivata de faptul ca acestea contin informatii structurate despre caracteristicile functionale si
non-functionale ale serviciului si a zonei subiectului, oferind flexibilitate descrierii datelor. Prin implementarea
ontologiilor, se face o tranzitie in procesarea inteligenta a datelor.

Cuvinte-cheie: sistemul distribuit, componentele sistemului distribuit, ingineria cunostintelor, date, ontologie,
service, web semantic, modelul sistemului.

Pacnpenesiennasi cucteMa, OCHOBAHHASI HA 3HAHUAX
Kynuxosckast H. A., Tumenko A. B., Mabsimmenko M. b., Kupuuex I'. T'.
3anmoposxckuit HarmonansHsli Texanaecknii Y HUBEPCUTET
3amopoxee, YKpanHa
Annomayua. OIHON U3 OCHOBHBIX 3334 PACIpEJeICHHON CUCTEMBI SBIISIETCS aHAIN3 MOTY4YEHHBIX JAHHBIX, U
JlalbHeIee UX UCMOJIb30BaHKUEe Ul JIOTMYECKUX PACCYXKAEHUIl. DTO SBISETCS CIOXKHOM 3amadel u3-3a 4acto
BCTpEYaroLIelicsl JAWHAMUKU M pasHopoxHocTH uHpopmanuu. Llenbio paboThl SIBIISIETCS NpEICTABICHUC
paclpesieleHHOM CHCTEMBl, OCHOBAHHOW Ha 3HAHMAX. [JIaBHBIM OTIMYHEM, pACIPEACIEHHBIX CHCTEM,
OCHOBAHHBIX Ha 3HAHUSX, SBJIAETCS MCHOIB30BAHUE CEPBUCHOTO MOAXOJAa M UHXKEHEpUU 3HaHMU. B
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paccMarpuBacMOW CHCTEME H3y4YeHHE JaHHBIX, MX OOpa0OTKa W JIOTMYECKUH BBIBOJ IPOUCXOJHUT ITyTEM
UCIIONIb30BaHMsl TEXHOJIOTHH ceMaHTHyeckoro BeOa. [locTaBieHHas menb JOCTHIHYTa 3a CYET DPa3padOTKH
CTPYKTYpHOH M (OpManbHOM MOJAENM CHCTEMBI, a TAaK)Ke METOJOB CTPYKTYPH3ALHMH OOBEKTOB CHCTEMBI.
YHUBEpCAILHOCTh KOHIIENTYAIbHOH MOJIENH 3aKJIoYaeTcs B NPEICTaBICHHM ¢ B BHIC AWArPaMMBI KJIACCOB
UML, 49T0 mO3BOJINT PEaIn30BEIBATE KOMIIOHEHTHI CHCTEMBI C YIE€TOM JIFOOBIX TpeboBanuit UT-cdeprr u OmuzHec-
nponeccoB. dopManbHas MOAENL OTpakaeT IMHAMUYECKHe (YHKIMHM CHCTEMbBI Ul OpPTaHM3aLUH IIOTOKOB
uHbOpMaIUH MeXay oObekTaMH. HaydHas HOBHM3HA HOJIyYEHHBIX PE3YJIBTATOB 3aKIIOYACTCS B ONPEACIICHUH
OCHOBHBIX apTe(haKTOB paclpeleNICcHHOH CHCTEMbl, OCHOBAaHHOH Ha 3HAHUSX, & IMEHHO, MHOXECTBA CEPBHCOB,
MHO)XECTBA OHTOJIOTMH, CEMaHTHYECKOI'O CEPBHCA, MHOXKECTBA COOBITHH, KOTOPHIE OIMCHIBAIOT IPOLECCHI
cucteMbl, 1 0aza 3HaHuW. [lomHOTa M 3(pHeKTUBHOCTH CHUCTEMBI ONpPEAEIIeTCS MHOXXECTBOM OHTOJIOTHH H
COCTOMT U3 TPEX BUIOB: OHTOJIOTHS IPUIIOKEHHUS, JTOMEHHAsi OHTOJIOTUSI ¥ OHTOJIOTHs 3ajad. Vcnonb3oBaHue
OHTOJIOTHH apryMEHTUPOBAHO TEM, YTO OHHM COJEpKaT B cebe CTPYKTypHUpOBaHHYIO HH(OPMALUIO O
(YyHKIMOHAJBHBIX W HE(QYHKIMOHAIBHBIX XapaKTepUCTHUKaX CepBUCA W IPEAMETHOW O0JacTH, NPHIAIOT
THOKOCTh OIMCaHMIO JaHHBIX. [IyTeM BHEAPEHUS OHTOJOTHI OCYIIECTBISIETCS MEPEXOJ] B MHTEIUIEKTYalbHOM
00paboTKe NTaHHBIX. BriepBble MpeaokeHbl METOABl CTPYKTYPU3alUH PACIPEICICHHON CHCTEMBI, OCHOBaHHOM
Ha 3HaHHAX, B 3aBHCHMOCTH OT BO3MOXXHOCTEH M pecypcoB pas3paboTumka cepBuca. CO3JaHHE OHTOJIOTHI
JOBOJIHO TPYNOSMKHI M CICHU(pHYECKHH Npolecc, IOITOMY B OOJNBIIMHCTBE CIy4acB OTKA3bIBAIOTCA OT
CEeMaHTHYECKHUX onmucanuil. C Apyroi cTOPOHBI, MONBITKYA BHEIPUTH OHTOJIOTUH OKa3bIBAIOT THICTHBIMH, IIOTOMY
YTO MHOTHE CHCTEMBI HE MMEIOT BO3MOXKHOCTH pabOTaTh ¢ TAaKOBBIMH. Pa3paOoTaHHBIC METOIBI MO3BOJIIOT
OPraHU30BaTh TAKYIO CHCTEMY, KOTOPas MOXKET CO314aBaTh OHTOJIOTHH CEPBHCOB M aKKyMYJIHPOBATh UX U3 BHE.
Knioueguvie cnoea: pacnpeneneHHas CUCTEMa, KOMIIOHEHTHI pacHpeleleHHON CHCTEMbI, WHXKEHEepHs 3HAHHH,
JIaHHBIE, OHTOJIOTHUS, CEPBHUC, CEMAaHTHUECKUN BEO, MOIENb CUCTEMBI.

BBEJIEHHWE OB JaHHBIX, NOCTYIHBIX B JH000€ BpeMs Ha
KaxJoM ycTtpoicrse. [lonp3oBarens He AOIKEH
3a00TUTBCS O KOHKPETHBIX TEXHOJOTHUAX, HC-
NOJBb3YEeMBIX JIS1 IPEJOCTABICHUS MOIIHOCTH
BBIYUCJICHUN WM XPAaHEHUS NAHHBIX, ITO3TOMY
MOKHO TOBOPUTH O TOM, YTO IIOJI30BaTeNlb pa-
OotaeTr ¢ HekoTopol mH(popmanuei 00 ynaneH-
HOM pecypce.

Takum 00pa3oM, akTyalbHBIM HalpaBJICHHUE
WCCJIEIOBAHUH SIBIAETCS MO M METOJBI pac-
NPEIENICHHBIX CHUCTEM, OCHOBAaHHBIX HA 3HAHMAX
(PCO3).

B coBpemeHHOM OOIIECTBE CYIIECTBYET
HEOOXOUMOCTh B IMOBBIIICHHH Ka4ecTBa U CKO-
poct 00pabOTKM JaHHBIX B paclpeneieHHbBIX
cuctemax (PC) [1, 2]. B cBsi3u ¢ 3TUM Bo3pacra-
€T 3HaueHHUe paclpelesIeHHbIX CHUCTEM, OPHEH-
TUPOBAHHBIX Ha 3()()EKTUBHOE yHpaBiIeHUE AaH-
HbIMH [3, 4], KaK cpeAcTBa PELICHUs 3TOM Mpo-
OyieMbl. DTO SIBIIETCS CIOXKHOW 3ajadei u3-3a
JUHAMUKA W Pa3HOPOAHOCTH MH(opMaimu, 4to
HaK/IaJbIBaeT OYCHb YacTble M3MEHEHHUs B JIO-
KaJIbHbIE 3HAYEeHHs, KOTOPbIE BIUSAIOT Ha 00IIHe
rio0aibpHBIE CBOMCTBA Beelt cuctembl. Co3nanue
MHTEJUIEKTYaIbHBIX U agantuBHbIX PC mo3Bosis-
€T 3HAYUTEIbHO YCKOPUTH CKOPOCTH 0OPabOTKH
JTAHHBIX.

Tem ne menee, PC B ycrmoBHsIX pa3BUTHS CO-
BPEMEHHBIX TEXHOJOTUH CTaBAT aKLUEHT Ha
CBOWCTBAaxX HMHTEPOIepabeIbHOCTH U MacIiTabu-
pyemoctu. Takoe HampaBiieHHE CBSI3aHO CO
CTPEMHTENBHBIM POCTOM TEXHOJIOTMU OJIOKYEiH
u unrepHera Bemieit (IoT). Kak mpornosupyror
aHanmutukd, K 2025 rogy Ha OO0 OJIOKYEHH-
npuiIokeHuit Oyzaer npuxoautbest 10% mupoBo-
TO BaJOBOTO BHYTpeHHero npoaykra [5]. K 2020
rony Oymer co3ganHo Oonee 30 MIIIHAPIOB
yctpotictB IoT [6]. Takue TexXHONIOTHH MEHSIOT
MIPEJICTABJICHUS JTAHHBIX, MOJEPHU3HUPYIOT CIIO-
co0BI ¥ POPMBI KOMMYHHUKAITUH, TIPOU3BOJICTBA H
noTpeOneHus waGopmaruu [7]. OCHOBHEBIE W3-
MEHEHMS 3aKII0Yal0TCA B JOMUHUPOBAHUU TOPH-
30HTAJBHBIX CBSI3€H, CTPYKTYpooOpasyromei
poiu uH(pOpMalny, AELEHTPaIU3alud BCEX BU-

METO/bL, PE3YJIbTATBI N
OBCYKJIEHUE

B PCO3 ¢ nenpio u3y4yeHus: AJaHHBIX, UX 00-
pabOTKH W HCIOJBH30BAHUS BHEAPSIOTCS TEXHO-
JOTHUH ceMaHTh4yeckoro Beba. CeMaHTHUYECKHI
BeO He 3amensieT Bo3MoxkHocTH PC, a nononnser
UX: B TO BpeMs, KaK 3a/iaueil OOJBIIMHCTBA CO-
BPEMEHHBIX Be0-CEpBUCOB sBiAETCS obecmede-
HUE CBS3M MEXy NpwiokeHusMu. CeMaHTHYe-
Ckuil BeO pemraer Ooliee CIIOXKHYIO TMPOOIIeMy —
MOBBINIAET PEJIEBAHTHOCTH MOUCKA WHPOPMAITUH
B mobanbHOU ceTH [8, 9]. [ pemreHus 3toit
3ajayd HEOOXOAMMO TOCTPOUTH CETh, COCTOS-
OIyl0 HE W3 pPa3HOPOAHBIX, HECOBMECTUMBIX
MEXIy co00H TOKYMEHTOB, a M3 CEMaHTHYECKH
CTPYKTYPUPOBAaHHBIX OOBEKTOB, C ONHCAHUEM
CBSI3CH U B3aMMOOTHOIICHHUHA MEXTy HUMHU.

Jpyroi acmekT CEeMaHTHYEeCKON CEeTH Mpei-
rmojlaraeT TaKWe METONIbl TOHUMaHHS BeO-
KOHTEHTa, Kak ToBeleHue uenoBeka [10]. Dto
CBA3aHO C MAIIMHHBIM OOyYeHHeM W HCKYC-
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CTBEHHBIM HHTEIICKTOM. CeMaHTUYeCKast CETh B
OCHOBHOM TIBITACTCSI HAYYUTh KOMIIBIOTEP TIO-
HUMaTh U 00pabaThIBaTh JaHHBIC.

B cemaHTHuUecKko#l ceTH MpelcTaBiIeHUE 3HA-
HUH 3TO CHUCTEMaTH3MPOBaHHAA METOIUKA
OTMCAaHHS Ha MAIIMHHOM YPOBHE TOTO, YTO 3HAET
YeNOBEK-OKCIEePT,  CICHUATN3UPYIONHHCI B
MpeAMETHON KOHKpeTHOH obmactr [11].

CymecTByeT MHOTO CIOCOOOB  OMHCAHHS
3HaHui. Hampumep, 3HaHHE MOXKET OBITH BBIpa-
JKEHO B UCXOJTHOM KOJI¢ TIPOTPaMMbl WII HESIBHO
B BECOBBIX KOX(P(UIIMCHTAX HEHPOHHOW CETH.
Ho wuccnenoBanust B o0acTH IMpeaCcTaBICHUS
3HAHUI HANpaBICHbl HAa Pa3pabOTKy SBHBIX U
JIEKJIapaTUBHBIX Mozeneil mpencrasienus [12].
ScHOCTB NpeaACTaBJICHUA O3HA4YacT, YTO 3HAHHUC
JIOJDKHO COJICpIKaThcs B 0a3e 3HAHWU B SBHOM M
HEJIBYCMBICTICHHOM ~ BHJE. JIeKnapaTUBHOCTH
0O3Ha4vacT, 4YTO CMBICJI OITMCAaHHBbIX 3HAaHUU MOXK-
HO YCTaHOBHTH 0€3 HEOOXOJMMOCTH paccMaTpH-
BaTh, KaK OHO MPHUMEHSETCS TPHU JIOTHICCKOM
BBIBOJIC.

CymecTByeT omnpeaesicHue CUCTEMBI, OCHO-
BaHHOM HA 3HAHUAX — DTO nmporpaMma Ijisi KoOM-
npIOTEpa, KOTOpas OMEpHpYyeT CO 3HAHUSAMH B
OTPEJICIICHHON TPEIMETHOW 00JacTH C IEJbIO
BBIPa0OTKH pPEKOMEHAALWN WM PeleHus] Mpo-
oxem [13].

Takue cHCTeMbl MOTYT CIY>KUTh TIOJHOM 3a-
MEHOHM deJoBeKa-dKCIepTa B JaHHOW IMpeaMer-
HOU 00JacTu WM ke ObITh MHTEIUIEKTYalbHBIM
MOMOIITHUKOM YeJIOBEeKa, PUHUMAIOIIETO pellie-
HUsl. PaccMaTpuBaeMbie CHCTEMbI TpEIHA3HAYC-
HBI JJIs PEIICHUs TaK Ha3bIBAEMBIX TPYAHO (op-
Manu3yeMbIX 3a1ad [14], T.e. Takux 3ama4, KOTO-
pble 00JaIal0T OJHOM MM HECKOJBKHMHU U3 Tie-
PEYUCIICHHBIX XapaKTEPUCTHK:
® HE CYIIECTBYET alrOPUTMUYECKOTO PEIleHHsI

3a1a4;

® 3ajJla4yd HEC MOTryT OBITH 3a1aHbI B YHCII0OBOM
dopme;

e [[eJM HE MOTryT OBITh 3a7aHbl B TEPMHHAX
TOYHO ONPE/IEIIEHHOW YHCIIOBON (PYHKIIHU.
OCOOCHHOCTSIMH CHUCTEM, OCHOBaHHBIX Ha

3HAaHUAX, OTIIMYAOIIMMHU HUX OT CUCTEM C aJiro-

PUTMHUYECKUAM MTOAXO0I0M, siBysitores [ 13]:

e MOJCIHMPOBAaHUE HE CTOJIBKO MPUPOJBI OIpe-
JISJICHHOW TMpeJIMeTHOW 00JacTH, CKOJBKO
MEXaHU3Ma MBIIIICHUS dKCIepTa MPH pere-
HUY 33/1a4 TaHHOW MTPEeIMETHOM 00J1acTH;

e (hopMUPOBAaHHE BBHIBOJOB, OCHOBBIBAasSCh Ha
TEX 3HAHMSX, KOTOPBIMH PAcIojiaraeT CHCTE-
Ma;
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e 3HaHUJ B CHUCTEMaXx IMPEICTAaBICHBI HAa HEKO-
TOPOM CHEIHUATBHOM SI3bIKE U COJEpXkaTcs B
0a3e 3HAHWI CHCTEMBI.

CucTeMbl, OCHOBaHHbIE Ha 3HAHMSX, IIPHUMe-
HAIOTCS [UId PELIeHHs 3afad HHTepIIpeTaluy,
MPOTHO3a, TUATHOCTHUKH, NPOEKTUPOBAaHMUS, IUIa-
HUPOBAHUS, MOHUTOPUHIa, HaJaJO4YHBIX PadoT,
OKa3aHMs IIOMOLIM IIPHU PEMOHTE, OOy4YEeHUs H
KOHTPOJISI B pa3HOOOpa3HbIX MPOOIEMHBIX 00a-
crax [14, 15, 16, 17].

W3 wm3BecTHBIX PabOT MO NPUMEHEHMIO CH-
CTEM, OCHOBAHHBIX HAa 3HAHUSX, [UI aHAINW3a U
MOBBIIICHUS TPOU3BOAUTENBFHOCTH KOMITBIOTEP-
HBIX CUCTEM, MOKHO OTMETUThH CJIECAYIOLIHE:

e B [18] mpuBeneH oOuMii 0030p U CPaBHECHUE
MOJIX0/IOB, MPUMEHSEMBIX B SKCIEPTHBIX CH-
cTeMax s aHajdu3a MPOU3BOIAUTEIBHOCTH
KOMITBIOTEPHBIX IPOIPaMM;

e B [19] omucaHo wncmoiab30BaHME MPOIYKIIH-
OHHBIX TIPaBHJ JAJISl BBISBICHUS NMPUYUH He-
JIOCTaTOYHOW TPOM3BOIUTENBHOCTH pacIpe-
JICJICHHBIX BEO-TIPMWIIOKEHUH U BbIJaue PEKo-
MEHJIAIH TI0 YJTYYLICHHUIO POTPaMMEI;

e B [20] mpennoxkeHo UCTIOIB30BAHUE CUCTEMBI,
OCHOBAaHHOW Ha 3HAHMAX, AJISI MPOEKTHPOBA-
HUSl TIPOTPAaMMHBIX CHUCTEM pEaNBbHOIO Bpe-
MEHH;

e B [21, 22] paccMOTpeHBl CpPEeACTBa CEMaHTHU-
YEeCKOT0 aHajln3a KOAad, JJIsI MHTEJUICKTYallb-
Horo pedakropunra B IDE Intellij IDEA;

e B [23, 24] paccMOTpeHO NMPUMEHEHNE CEMaH-
TUYECKUX TEXHOJOTHA B OpraHW3aldu ce-
MaHTHueckoro GRID.

Lenbto paboThl sIBISIETCS TpPEACTaBICHUE
MOJIENIN paclpeaesIeHHON CUCTEMbl, OCHOBAaHHOI
Ha 3HaHUAX. [ TaBHBIM OTIMYHEM, pacrpeneseH-
HBIM CHCTEM, OCHOBAHHBIX HA 3HAHUSX, SBISACTCS
WCTIOJIb30BaHUE CEPBUCHOTO MOAX0a U HHXKCHE-
puu 3HaHW. B maHHON cTaThbe MBI pacCMOTPHM
Meroasl PCO3, KOTOpBIE SIBISIOTCS CHHTE30M
CYIIECTBYIOIUX TEXHOJOTHHA PacIpeeeHHBIX
CHCTEM U CEMaHTHYECKHUX CEeTEeH.

IlocTaBneHHass wenb JOCTUraeTcs IyTeM
(OpMaNbHOTO OIKCAHUS MOJICNN CHUCTEMBI, a
TaKke pa3pabOTKH METOAOB CTPYKTYypH3alUu
cucteMbl. Hay4yHas HOBH3Ha NOJy4eHHBIX pe-
3yJIBTATOB 3aKJIOYaeTCs B OINpPEeNICHUH OCHOB-
HBIX apTe(aKkTOB pacrlpeleNeHHOW CHCTEMBI,
OCHOBAaHHOW Ha 3HAHMAX, & UMEHHO, MHOXECTBA
CEpBUCOB, MHOXXECTBA OHTOJIOTWH, CeMaHTH4e-
CKOTO CEpBHCa, MHOXKECTBA COOBITHII, KOTOpHIE
OIKCHIBAIOT MIPOLIECCHI CUCTEMBI, U 0a3a 3HaHUH.
[TonHoTa M 3P HEKTUBHOCTE CUCTEMBI OIIpEes-
€TCsI MHOYKECTBOM OHTOJIOTMH U COCTOUT U3 TPEX
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BUJIOB: OHTOJIOTMS MPHUJIOKEHUs,, TOMEHHas OH-
TOJIOTHSI W OHTONOrus 3azad. Mcmonp3oBanue
OHTOJIOTMH apryMEHTHUPOBAHO TE€M, YTO OHH CO-
Jepxar B cede CTPYKTYpUPOBaHHYIO WHQOpMa-
LU0 0 QYHKIIMOHAJIBHBIX U He(YHKIMOHAIBHBIX
XapaKTepUCTUKAX CepBHCA U IIpeIMETHOH o0na-
CTH, MpuUAalT THOKOCTh omucanuto. I[lyrem
BHEJPEHUS OHTOJIOTUH OCYILIECTBIAETCS Iepe-
XOJI B MUHTEJUIEKTYaIbHOW 00paboTKe JaHHBIX.

Bneperie npemioxensl Tpu Mmeroma PCO3:
HUCXOJSIIMNNA, BOCXOMAINUMM W CMeEIIaHHbIA. B
BUAy npuuuH Toro, yto PCO3 3aBucur ot ome-
panuii MeXIy CEpBHCOM, CEMaHTHYECKUM Cep-
BHCOM W 0a30#l 3HaHWil, a 3TO B CBOIO OYepehb
MPOrpaMMHBIE 00BEKTHI, YTOOBI CPAaBHUTH KaX-
IOl METOJ MBI IPUMEM KaKAYIO OIEpaluio 3a
€AMHUYHOE  JCHCTBHME,  CcTpeMsiieecss K
HauMeHbIIIEMy BpeMeHHU BhINoyHeHus. CrnenoBa-
TEJbHO, YTOOBI OICHUTH 3aTpaueHHOE BpEMS s
KaXI0OT0 METOJa, TOCTAaTOYHO MOCYUTATh KOJIU-
YeCTBO BBIMOJIHEHHBIX Omepanuid s GopMHPO-
Banust PCO3.

IIpenMy1iecTBOM HUCXOASIIET0 METOoAa SB-
jsiercst OoJbIIasi BEPOSITHOCTh TOUYHOI'O M pelie-
BaHTHOTO TTOMCKA, OBICTPOTO pocTa 0a3bl 3HAHUI
T.K. OHTOJIOTHH T€HEPUPYIOTCSI OJJTHUM OOBEKTOM
CHCTEMBl — CEMaHTH4YEeCKUM cepBucoM. llpu as-
TOMAaTHYECKON FeHEepallil OHTOJIOTUI MOSABIISET-
Cs1 BOBMOXKHOCTh YIPOCTHUTH IMPOLECC MPEACTaB-
nenus 3Hanuit PCO3.

Tak >xe, mpu mepexone cymecTByomeit PC
Ha PCO3 Bce Tpymozarpatsl cBOAATCSA K paspa-
00TKE JOMEHHBIX OHTOJIOTHMHA, KOTOPHIE B Jallb-
HEHIeM UCIONB3YIOTCs KaK 0a3uc JUIsi 3HAHHU.
3arpayeHHOE BpeMs Ha IPOLECC PETHUCTPALUH
CepBHCa 3aHUMAeT § UTepaluil.

B BocxozseM MeTose CepBUC MOXKET Pa3BU-
BaThCS HE3aBHCHMO OT JIPYTHX PECYPCOB HIIM HUX
OHTOJIOTHH, TIO3TOMY MpPH TAKOM IOCTPOECHUU
APXUTEKTYPBl CPAaBHUTEIBHO JIETKO BHOCUTH U3-
MEHEHHUSI B CEpPBUCHI, J00aBISTH HOBBIC H T.I.
(ymy4maioTcss KadeCTBEHHBIE XapaKTEPUCTHKHU
ApPXUTEKTYPBl: PaCIIUPSEMOCTb, MaclITadupye-
MOCTb, CLIOCOOHOCTH K HBOJIIOIMOHHBIM H3MEHE-
HUSM).

OjiHaKOo TpoIIecChl J0OaBICHUS U BbIICICHHSI
JIOMEHHBIX OHTOJIOTHH SBISIOTCS OYEHb 3aTPYA-
HUTEeNbHBIMA. [Ipu MaHHOM MOCTPOEHWHU 3aTpa-
YEHHOE BpeMs OyZIeT COCTOATh U3 9 HTEpaALHiA.

IIpu cmemraHHOM METOZie PETHUCTpaIs HOBO-
ro ysna Beinonssercs B 15 urepanuit. Ho npu
TAKOM YBEIMYEHUH 3aTPadyeHHOTO BPEMEHHU, OH
HacJielyeT Bce INPEUMYILECTBa JABYX OINHCAHHBIX
panee MeTonoB. CeMaHTHUYECKHUH CEpPBUC BHI-
nojHseT (YHKUUU BaUMAANH U BepUPUKALUH
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OHTOJIOTH, TIPY 3TOM 0a3a 3HAHMH aAKKyMYyIHU-
pyeT JaHHbIE U3BHE.

Pe3ynbpTaThl CTaThU UMEIOT HAYYHYIO U IIpakK-
THYecKylo meHHocTs B obOmactu PC. Ilpemmo-
JKCHHbIe KOHIENTyanbHas U (GopManbHas Moze-
mu PCO3 OmMCHIBaIOT CTPYKTYpHYIO OpTaHH3a-
LU0 CHUCTEMBl U OJHO3HAYHO OIPEHEISAIOT ee
OCHOBHBIC ~ KOMIIOHEHTBHL. Y HUBEpPCAIBHOCTD
KOHIIENITYaJIbHOW MOJIENHN 3aKII04YaeTcsl B Mpel-
CTaBJICHUU €€ B BUJIE Juarpammsbl kitacco UML,
YTO MO3BOJIUT PEaTH30BBIBATH KOMIIOHEHTHI CH-
CTEMBI C y4eToM Jro0bIX TpeboBanuii U T-chepst
u OusHec-mponieccoB. PopmasnbHas MOJENb OT-
pakaeT ITuHaMU4eckue (YHKLUH CHCTEMBI AJIS
OpraHu3aliid MOTOKOB HWH(POPMALUN MEXIY
obwvekramu. IlpuBenensr Bpemennsie UML nma-
rpaMMbl CTPYKTYpPH3allly U MIPEICTAaBICHUS 3HA-
HUN 00 00BEKTaX CHUCTEMBI, KOTOPBIE (hopMain-
3YIOT Kakaplil otan paborst PCO3 npu pazmmy-
HBIX YCIIOBUSIX CO3/IaHUsI OHTOJIOTHIA CEpPBUCOB.

|. METO/IBI HCCJIEJTOBAHUS

PC cocrout w3 umHpOpMALMOHHOW M arma-
patHOH wactu. MHpOpManmoHHAsT COCTaBIISAIO-
1ias onpeaessieT HHTepornepadbenbHOCTh KOMIIO-
HEHT CHCTEMBbI (CepBHUCHI, CETEBBIE MPOTOKOJIBI,
peecTpsl U T.A.), a amnmapaTtHas 4acTb BO3MOX-
HOCTb paclpelelieHHOM 0O0pabOTKH JaHHBIX
(KOMIIBIOTEpHBIE CETH, XPaHWJIUINA, KOMIIBIO-
TEPHBIE PECYPCHI U T.I1.).

B Bumy pasHopomHOcTH WH(pOpMANMH |
MHOXECTBEHHOCTH TEXHOJIOTUH pa3pabotku PC,
MPEACTABUM KaXIbI OOBEKT B3aMMOJICHCTBUS
BHYTPH CHCTEMBI KaK 3aKOHYEHHBII MPOrpaMm-
HO-TEXHUYECKUH KOMIIOHEHT, KOTOPBIM XapakTe-
pu3yeTcs HEKOTOPbIM HabOpoM TpeboBaHUH U
XapaKTEePUCTUK JJISl BHITIOTHEHHSI OTIpEeAETICHHOM
3aJa4M, a MMEHHO Kak cepBuc. CepBuc, 3aperu-
CTPUPOBAHHBIM B CHUCTEME, MOJyYaeT 3alpoc Ha
MPEIOCTAaBIICHNE OIpPENEICHHBIX YCIYT U BO3-
Bpamaer pe3ynbrar. CyIecTByeT MHOXECTBO
TEXHOJIOTHH, 00ECTIeUYMBAIOIINX CO3AaHUE U CO-
MIPOBOXKJIEHUE CEPBUCOB B PACIPEICIICHHBIX BBI-
YUCIIUTEJBHBIX CHUCTEMax: TexHoiorus XML
BeO-cepBucoB, cepBucel REST u gap., HO B
OOJIBLIMHCTBE U3 HHUX B OCHOBE JICKUT CEPBHC-
opuentupoBanHas apxutekrypa (COA) (pucy-
HoK 1). [25, 26].

COA ofecrieunBaeT MacmITabOMPYyeMOCTb H
TMOKOCTh PACTYIIMX CHUCTEM M SBJSIETCS IpOMe-
KYTOUHBIM CJIOEM MEXIy Ou3HecoM M HH(Op-
MalMoHHbIMU TexHonorusimu. COA obecneun-
BaeT padOTy B paclpelesieHHOH T'eTepOreHHOM
cpelie, YTO SIBJIAETCS MOKa3aTelIeM yHHBEpCallb-
HOCTH U COBMECTUMOCTH C JAPYI'MMH CHUCTEMA.
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Onucanuto mojeneit u merogoB COA yneneHo
Oompimoe kKonumdecTBO pador. OCHOBHBIMH pa3-
paboTdurKaMy CTaHIAPTOB B JAHHOM HarpaBie-
HUU SBJIAIOTCS Takue Koprnopauuu kak IBM,
OASIS, OMG, The OpenGroup, Takxe B HHTE-
rpanmn COA c CymIecTBYIOIIMMH CHCTEMaMu
MOCBAIIEHBI PAa0OTHl TaKUX 3apyOeXHBIX aBTO-
poB, kak N.Josuttis, M. Juric, S. Carter.

B 10 ke Bpems, mpHu BceX NPEHUMYILECTBAX
COA, ocTaeTcs HepeleHHBIM BOTIPOC GopMau-
3allid M aBTOMAaTH3allMU yIpaBieHUsl nHpopMa-
muei st 3QQeKTUBHOW mepesaud JaHHBIX

/

[ CemarTmueckuii |

|
\

MEXIY CepBHCAMHU U OTIeNieHHE (YHKIHOHAIb-
HOCTH CEpPBHUCOB OT HWCIIOJNB3YEMBIX JIaHHBIX.
Tak- )xe COA mmeer orpaHmdeHHs, OOYCIOB-
JICHHBIE CEMaHTHYECKOH OEHOCTHIO UCIIONb3Yye-
MOM Mojenu JaHHbIX XML, cpeau KOTOpBIX:
CIOXHAsT W JOPOTOCTOSIIAsl TOANEPXKKA s
MacIITaOHBIX CHCTEM C Pa3HOPOIAHBIMH JaHHbI-
MH; JOCTaTOYHO XPYIKHE MpaBuja Tpanchop-
Maluil JTaHHBIX, OTPAHHYUBAIOIINE IHHAMHUKY
CHCTEMBI; OTCYTCTBHE pEIIeHHs MpoOiieM Kade-
CTBa IaHHBIX, TyOIMPOBAHUS JAHHBIX.

\

cepsuc /

\. Semantic /

k4

Mouck

Search

Lsij

Client

lMonbzoBarenno

User

S Service

vl 2 & ”
Kl | €—Bsaumoelictene > Cepsuc
. ‘

interaction

Peructpayua

Registration -

Service

Pazpabotumk

Developer

Puc. 1. CepBHC-OpHEHTHPOBAHHAS APXUTEKTYpA. *

B cBoro ouepenp, CTpyKTypa CUCTEMBI, OCHO-
BaHHOW Ha 3HAHMAX, NpuUBeneHa Ha puc. 2. Oc-
HOBHBIMH €€ KOMIIOHCHTaMH sBJsttores [15, 27,
28, 29, 30]:

e 0a3a 3HaHui. basa 3HaHWI mnpenHa3HAaYeHA
JUISL XpaHeHWs 3HaHWM O MpeaMeTHOW o0ia-
ctu. Ee KOHKpEeTHBIN BUJ CUJIBHO 3aBUCHUT OT
BEIOpaHHOW MOJENH TPECTaBIICHNUS 3HAHWH.
Hanmune 3T0r0 KOMIOHEHTa ABISETCS TIIaB-
HBIM OTJIMYMEM CHCTEM, OCHOBAHHBIX Ha 3Ha-
HUSX, OT APYTHX THUIIOB MPOTPaAMM;

MallliHa BBIBOJA. MarmHa BeiBOAa (HOpMHU-
pYeT OTBET Ha 3aIpocC MOJIb30BATENS C IIOMO-
mpto 0aszel 3HaHWi. [lpuHNIUN ee paboTHI
TaKk)ke OYeHb CHMJIPHO 3aBUCHUT OT BHIOpaHHON
MOJIEU TIPEACTABIEHNS 3HAHUM.

penaktop 0a3bl 3HAHMI — IPOrpaMma JIjIs U3-
MEHEHUS COJICPIKUMOTO Oa3bl 3HAHUH;
uHTep(delic MmoIp30BaTes — MEXaHU3M, C T0-
MOIIbI0 KOTOPOTO IPOUCXOJUT OOLIeHHE
MOJIE30BATEINSA U CHCTEMBI.

B ormuume or PC, rme mms pa3paboTku u
(GYHKIIMOHUPOBAHUSI CHCTEMBI JIOCTATOYHO Yyda-
CTHS DKCIIEpTa B TPEAMETHOW 00JIACTH W MPO-
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rpaMMHCTa, B pa3pabOTKe CHCTEM, OCHOBAHHBIX
Ha 3HAHUSX, YYaCTBYIOT:

® DOKCIEPT B NMPEIMETHOH 001acTH, 3a/1a4u KO-
TOpOi1 OyzeT peraTh co3jaBaeMasi CUCTEMA;
WHKEHEpP MO 3HAHUSM — CHEIHUAIHCT 10 pa3-
paboOTKe CHUCTEM, OCHOBAaHHBIX Ha 3HAHHSX.
OH momoraer 3KCIepTy BBIIBUTb U CTPYKTY-
pHpOBAThH 3HAHUSI, HEOOXOAUMBIE AJIST PA0OTHI
CO3/1aBa€MO CHCTEMBI, a TaKXe BBIOMpaeT
MOJIeNIb TPEJCTABICHUSI 3HAHUM U WHCTPY-
MEHTaJIbHBIE CPE/ICTBA;

MpOrpaMMHUCT. 3ajadeil mporpaMMHcTa SIB-
nsieTcst  pa3paboTKa  MHCTPYMEHTAIBHBIX
CPEACTB.

PCO3 cTpeMuTcs k OpraHmzanuu CUCTEMBI C
HaMMEHBIIIUM yYacTHEM YeJoBeKa B ee (yHKIIU-
OHHPOBAHHH.

Takoe HampaBieHHE TIpeogaraeT MOJIHO-
CTBIO MPEACTaBUTH JAHHBIE CHCTEMBI U BCEX €€
KOMIIOHEHTOB B BHJe 0a3bl 3HaHMH. OObenuHsIs
KiIroueBble dneMeHTsl PC ¢ cuctemamu, OCHO-
BaHHBIMH Ha 3HaHUIX, MOXKHO TIOJIYYUTh MOAETb
PCO3.



PROBLEMELE ENERGETICII REGIONALE 1-1 (40) 2019

-

/
/ \

/ ‘\ (
| NonesosaTenbckuit | (
- e
”\. uHTEpdeitcc ,1< Sanpoc/Oveer H\
\ / \
[ User Request / Response

\ interface ./

lMonbzoBarenn s
User
/‘.-"‘_; RS o 8
. ,/ ; \
/ \
l‘ Pepaktop 6aszbi |
\ 3HAHUM /
\ Editor Knowledge /
Base
PaspaboTumk PE—Z
Dewveloper

MawwuHa "I

BbIBOAA |
Output /
. ,/v
— c &
A S ©
T 2
L3 | @
S & 2 3
& I oo
E ] o
3 I o] S
g 8 2
el T

/

/
——QakTol v Jansbie—p | basasHanuit |
\

Knowledge

Facts and Data
Base /

Puc. 2. CTpyKTypa cHCTeMbl, 0CHOBAHHOI HA 3HAHMSX. °

Ha pucynke 3 npuBeneHa CTPYyKTypHas MO-
nens PCO3. Beimenum ocHOBHBIE apTedaxThl
PCO3 kak cepBuc, cuctema, coObITHE, pa3pa-
0OTYHK, CEMaHTUIECKHiA cepBuUC. 13 muarpamMmel
BUJIHO, YTO KJIACC CEPBUC COCTOMUT U3 ABYX dJIe-
MEHTOB: OIMCaHHE CepBHCAa U OHTOJOTHS IpHU-
noxenus. [IpeacraBnenue naHHBIX B BHIE 3HA-
HUHM OTpPa)KEHO uepe3 TaKHe 3JIEMEHTHI: JTOMEH-
Hasl OHTOJIOTUA, OHTOJIOTUA IPUIIOKCHHA, OHTO-
Jorus 3afayu 1 06aza 3HaHWH.

1. ®OPMAJIBHASI MOJEJb PCO3
Crpykrypnas mozaens PCO3 (anrn. Distribut-
ed Knowledge Based System — DKBS) mozBois-
eT onucath (OPMAIBHYIO MOJICb CUCTEMBI, TO-
CTPOCHHOM Ha TaHHOH apXUTEKType:

DKBS =<0, S, E, SS, Syst >, (1)

Service Description Developer
el
L] Onucanue cepeuca — PaspaGormx
T [
| 3 Distributed Knowledge Base System
1 \/ Service \V Event Event Ontology
= Cepeuc =pco3 | L Coburrwe T 1/ [ Ontonorma cobumwa
i < 1 | I
‘ N1 AX \\:.
I System \ ',.Know!edge Base
Application Ontology | 1 ; c'"cr 1 1 H Bas sHaHwi
L] Onvonom cepeuca =
A A
iSemantic Service Domain Ontology
L] Cemantuveckmii A=) '
= % cepeuc |1 L] Nomennan onTonorva

Puc. 3. Pacnipenesiennasi cucreMa, OCHOBAHHASI HA 3HAHMAX.

rae O - MHOKECTBO OHTOJIOTHIA;
S - MHOXECTBO CEPBHUCOB;
E - MHOXeCTBO COOBITHIA, KOTOPBIE OIKUCHI-
BAIOT MPOLIECCHI CUCTEMBI;
SS -- cemanTHYECKHI CEPBHC;

23 Appendix 1

3

Syst - cucrema U3 KOMIIO3UTHBIX CEPBUCOB U

0a3bl 3HAHUH.

[Momuora u addextuBHOCTE PCO3 3aBUCHT
OT MHOXXECTBa OHTOJIOTHH, KOTOphIe 0oOecredn-
BaIOT €€ CEMAaHTUYCCKHIA TIPUHITUTL:
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0={0

Task’ C)Application ’ ho@)

ODomain

rae o — onuToiorust coosrruii PCO3;

Task
0 .. — OHTOJIOTHUS CEPBUCOB,;
Application

ODomain

ctu npumenenus PCO3.

PaccmatpuBas Bce Buabl oHTONOTHE [31, 32,
33, 34], MBI OCTaHOBHII CBO¥ BHIOOp HMEHHO Ha
TpeX, MOTOMY YTO OHTOJIOTHUSI CEpBUCA SBISAECTCS
MOJIEJIBI0 CEPBUCA U OIHUCHIBAECT €ro (PYHKIHO-
HaJIbHBIE M HE(QYHKIHOHAJIbHBIE XapaKTepPUCTHU-
kd. JloMeHHast OHTOJIOTHS SIBIIsIETCA HEKUM 0a30-
BBIM Ha0OpPOM 3HAHUU JJIS KaXXJOW MPEIMETHON
obnactu. OHTONOTHA 33[ja9X XPAaHUT B ceOe HH-
dopmanmio o BceX (QYHKIUSAX U JACHCTBUAX CH-
CTEMBI.

Kaxnast oHTONOTHSI IMEET CBOU BBIPA3UTEIb-
HBIE BO3MOKHOCTH B 3aBUCUMOCTH OT (DYHKIHO-
HanmpHOro HasHadenus [35, 36, 37]. JoMeHnnse
OHTOJIOTHH OIMHUCHIBAIOT CIIOBAph TEPMUHOB KOH-
KpETHOH TpenMeTHOW obimact M (HopMaiabHO
3aJal0TCA YETHIPbMSI KOHEYHBIMU IOIMHOXE-
CTBaMH: MOHATUH (KOHIENTOB), CBSA3EH, aKCHOM
u (GyHKUWH uHTEpHpeTanuyu. B ToMEHHBIX OHTO-
JOTHAX  OTPaXarTCs JaHHbIE KOHKPETHOH
PCO3. Onrosnorust 3aadyu COCTOUT M3 CIOBAPS
TEPMHUHOB, CHICIUATN3UPYIOT 3a/1a41 U JEHCTBUS
B PCO3. Bcesikas 3agaua uMeeT paziuyHbIE CO-
CTOSIHHSI ¥ 9TaIlbl €€ BBINOJIHEHUs. [ TaBHBIM OT-
JUYUTEIbHBIM TIPU3HAKOM JUIS BCEX TOHSITHH
OHTOJIOTMH 33Aa4M sBJsieTcs: Bpems. OHTOIOTUH
cepBuca HambOosiee crenudUIecKue OHTOJIOTHH,
KpOMe BCEX OCHOBHBIX MOHSTHH, COJICPKHT CIie-
UATM3UPOBAHHBIE TEPMHUHBI H SK3EMIUISPHI Cep-
BUCOB cUCTeMBl. CEeMaHTHUECKUI CEepBHUC BKIIIO-
4yaeT B ce0s IOMEHHbIE OHTOJIOTHH U Habop Mo-
JyJield paboThl ¢ CEpBUCAMH M UX OHTOJIOTHYE-
CKUM OIlMCaHueM. MHOXKECTBO COOBITHH MBI
chopMHupOBaIK Kak HaOOp YTBEpKIEHHH, KOTO-
prie MoryT ObITh mpuMmeHeHbl kK PCO3 u Habop
AKCUOM HX TTOSIBIICHHS.

B PCO3 pexum pemenus 3agadu npuodpe-
TaeT Ipyroui xapakrtep. B cucreme QyHKumoHm-
PYIOT CepBUCHL. X pONb - BBHINOJNHATH HEKHE
3aMaud ¥ Bo3Bpamarh pesynbrar. PCO3 crpe-
MUTCSI K aBTOHOMHOHW paboTte 6e3 ydacTus moiib-
3oBarens. Ocobennocteio PCO3 sBisieTca BO3-
MOXHOCTb CTE€HEpPHPOBAaTh M OOBSICHUTH, KaK
ObUT TIONy4YeH pe3yJNbTaT, cChllasich Ha HCIIOINb-
30BaHHbIC AJIS1 €ro MmojaydeHus 3HaHus. s pea-
JIM3allMd  TaKOW BO3MOKHOCTH HCIIOJIB3YETCsI
nojcucteMa (OPMHUPOBAHHS MOSCHEHUH, KOTO-

— OHTOJIOTHSI MpPEAMETHOH obma-
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pad UCHOJIB3YCTCA KaK IOJb30BATCIIEM CUCTCMBI,
TaK U CEpBUCAMMU.

I1l. METOBI PCO3

Ilon mponeccom umxenepun 3HaHuit PCO3
MMOHUMAETCSl TIPOIeCC KOHCTPYHPOBaHUS 0azbl
3HAHWM, KOTOPBIA COCTOUT M3 CIECIYIOUIUX ATa-
TOB:

1. Unentudukanus 1 cOXxpaHeHUE OHTOJIOTHH
00BEKTOB CHCTEMBI.

2. Banupanus v BepuuKanys OHTOJIOTHH.

3. OO0benUHEHNST OHTOJIOTUI U BBIBOJ JIOTHU-
YECKUX PACCYXKIACHUM.

4. CoxpaHeHHE U TIOUCK OHTOJIOTHH.

Hcnonb3oBaHue OHTOJIOIMNA KaK OTIUYUTEIb-
HBIX CTPYKTypHBIX 3nemeHToB PCO3 ompenens-
€T KpUTEPUHU TIOCTPOCHHS apXUTEKTYPHOH Mojie-
nu. IlepBblil KpUTEpUI — 3TO HCHOJIB30BAaHUEM
eIMHON 0a3bl 3HAHUM, CO3MaHHON U3 OHTOJIOTHI.
IIpu 3TOM OHa MOXKET MPENOCTABIATH JOMEHHbBIE
OHTOJIOTHH JUIS ONpEeNIeHHBIX 33134, aKKyMy-
JTUPOBATh 3HAHUSA U JIETIaTh JOTHYECKHE BBIBOIBI.

Bropoii kpurepuil - 3T0 MHOKECTBO OHTOJIO-
ruii cepuca. Kaxaplii MHPOpPMaMOHHEBIA pe-
CypC OIHCHIBAETCS CBOEH COOCTBEHHOW OHTOJIO-
rueil. CepBUC MOXKET MyOIMKOBATHCS C yiKE pa3-
paboTaHHON OHTOJIOTMEH JHUOO0 C OHTOJIOTHEH,
CO3JIaHHOW CpeJICTBAMHU CUCTEMBI.

YuuThIBas 3TaIbl Mpolecca MHKEHEPUHU 3Ha-
HUU W KPUTEPUH TIOCTPOCHUS CHUCTEMBI, pac-
CMOTPHUM METObI cTpyKTypupoBanus PCO3.

1. Hucxonsmuit meton. JlaHHBIN METON JIyd-
e MPUMEHATh MPU TEepPexoje OT CYIIECTBYIO-
et PC x PCO3, xorga yxe peanu3oBaHO ompe-
JIEJICHHOE KOJMYECTBO paboTaroIIUX CEpPBHCOB.
OH OCHOBaH Ha UCTOJB30BAHUU €IUHBIX TOMEH-
HbIX OHTOJOrud. Kaxnplii cepBHC CHUCTEMBI
JIOJKEH OBITH OMHCAaH B COOTBETCTBHHU C JIOMEH-
HOM OHTOJIOTHEN, KOTOpas CBA3aHa C CEMaHTHYe-
CKMM CEpBHCOM. JIOMEHHBIX OHTOJIOTMHA MOXKET
OBITH HECKOJBKO JJISI OTHENIBHBIX CTPYKTYp CH-
CTEMBI.

HavanpHBIME yCTIOBHSIMH TaKOTO METOZA SIB-
JISAIOTCS HAJIMYME MHOYKECTBA CEPBHCOB, CEMaH-
TUYECKOTO CEPBHCA, MHOXKECTBA JIOMEHHBIX OH-
TOJIOTHH U CHCTEMEI (3).

JlanpHelee B3aMMOJEHCTBUE KOMITIOHECHT
CHUCTEMBI, TMPOUCXOJUT CIEAYIOIUM 00pa3oMm:
TEHEpUPYETCS OHTOJIOTUS TIPWIOKEHUS pEru-
CTPUPYEMOTO CEpBHUCA C MOMOIIBIO CEMaHTHYE-
CKOTO CEepBHCa M COOTBETCTBYIOIEH JOMEHHOM
OHTOJIOTHH. AKCHOMBI M (YHKUWHU TONTyYCHHS
3HAHWH JTaHHOHM NMpeAMETHOH o0nacTu yxe 3ajaa-
HBI B CEMaHTHUYECKOM cepBuce (4).
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<S,SS,0 3)

(4)

L o>,
Domain

fSS (S)

S+SS+0 (0]

Domain Application’

Ha pucynke 4 npuBeneHa guarpaMmma mocie-
JIOBAaTCIBbHOCTH ACHCTBUN JaHHOTO MeToja. Pas-
paboTunk oOparraercss K CUCTEME ISl PETHCTpa-
MU cBoero cepsuca. Cucrema, He HaXO/sl OHTO-
JIOTUU TIPWIOKEHUS, 00pamaeTcss K CeMaHTHYe-
CKOMY CEpBUCY U CO3/aHus TakoBou. CemaH-
TUYECKUM CEpBUC, UMES TOMEHHYIO OHTOJIOTHIO,
CO3JITaHHYIO AKCIIEPTOM, T€HEPUPYET OHTOJIOTHIO

MIPUIIOKEHUS, IPUKPEILISIET €€ K CEPBUCY, KOTO-
PBIN TeNeph PETUCTPUPYETCS B CUCTEME.

2. Bocxomammii meroa. Ilpu nepBudHO#M pas-
pabotke PCO3 memnecoobpaszHel yIenuTh BHH-
MaHHUE CO3JaHMI0 OHTOJIOTUH CEPBUCOB OTIEINb-
HO OT Bcel cucteMbl. Kax bl cepBuC onuchIBa-
eTcsl CBOe COOCTBEHHOW OHTOJIOTHEH, KOTOPYIO
peayiuzyeT pa3paboTuuk (pUCyHOK 5). JlaHHBIH
METOA MOXXHO ONHCATh CIEIYIOIMM 00pa3oM,
T/ HaYaJIbHBIMH YCIIOBUSIMU SIBIISIFOTCS] HATMYHE
MHOJKECTBA CEPBHUCOB, CEMAHTUUYECKOTO CEPBHCA,
MHO’KECTBA OHTOJIOTHI CEPBICOB U CHCTEMBI.

Pazpaborunx Cepeuc

Cucrema

CemanTIiMecKInt
cepeHC

Baza suammit

'‘Developer | Service

1: Create Service ‘

1: Buenpenue cepeuca,

o

2: Production Service

2 ITybnvkarma cepeuca

Svstem

»-' 3: 3arpoc oHTONOrMM |

8: Existence of Service~
8: IIpymaTue cepenca

| Semantic

' Service

Knowledge
Base

3: Reguest Application,

Ontology 4: Create Application

Ontology
w4: CozgaHue OHTOIOTHUH
cepeuca

CepeEmMCca

. 5:|CoxpaHenmne OHTOIOTHH
6: Confirmation ‘

‘ cepeuca >
6: IlonteepxacHue | 5: Save Application
OHTQUOTHMM | | Ontology
cepemca

7: Registration Service
7: Peructpauma cepeuca

Puc. 4. Hucxopsimmii meton PCO3. 4

B BocxomsmieM merto-
JIe CEepBHUC MOXET pa3BU-
BAaTbCsd HE3aBUCUMO OT
JIPYTUX PECYpPCOB MU UX
OHTOJIOTUM, MO3TOMY NPU TAKOM IOCTPOCHHUU
APXHUTEKTYPHI CPABHUTEIIBHO JIETKO BHOCUTH W3-
MEHCHHSI B CEPBHCHI, NOOABIATH HOBBIC W T.I.
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96

(ynyumaroTcsi KadecTBEHHBIE XapaKTEPHCTHKH
ApPXUTEKTYPBI: PaCIIUPAEMOCTb, MaclITadupye-
MOCTb, CHOCOOHOCTh K 3BOJIIOIMOHHBIM W3MEHE-
HusiM). OnHaKo mponecchl 100aBIeHUsI U Bbe-
JICHUs] JIOMEHHBIX OHTOJIOTHH SBISIOTCS OYEHb
3aTPyIHUTEIbHBIMH.

(%)

<S, SS’OAppIica\tion .
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foe (O )
SS+0 SS "~ Application true/ false. (6)

Application

fSS (OAppIication) 7

SS Domain’

* oApplication

B manHOM MeTOone paboTa dKcrepTa U WHKe-
HEpa 1O 3HAHMWAM 3aKII0YAaeTCs B HAIOJHEHUH
CEMaHTHUYECKOTO cepBUca (QYHKIUSIMU Bepudu-
kKanuu oHrtonorui. baza 3HaHwmit dopmmpyercs
13 TIOJTyY€HHBIX OHTOJIOTHH.

3. CMemraHHbI METOJ] — OHTOJIOTHSI CEpBHICa
HE TCHEPUPYETCS CPEICTBAMU CEMaHTUYECKOTrO
cepBHCa Ha OCHOBE JIOMEHHOW OHTOJIOTHH,
KOTOPYIO MOJIydaeT pa3paboTuuk (PUCYHOK 6).

8
<5:55.9p0main > (8)
f .
provider 9
S +ODamaion O pptication ( )
fea (O )

SS V Application (10)

SS+0 Application true/ false.

B nmanHOM Merone HEOOXOIUMO HCIIONB30BaA-
HUE 3HaHMU dSKcmepTa A (HOPMHUPOBaHUS HO-
MEHHOH OHTOJIOTMH. B Takom ciydae, Hayanib-
HBIA 3Tanm OyAeT caMblii 3aTpaTHBIM, HO Jallb-
Helimmas pa3paboTKa OHTOJIOTHI CepBUCOB OyaeT
YIPOLIEHA.

CevaHTIMECKITT B
Pazpabotumk Cepeuc Cuctema — Baza suanmit
| | |
| Developer | Service System | Semantic Knowledge
|, _J: Create Service | | Service Base

1: BuegpeHue cepeuca
‘ ]

T 2: Create Application
Ontology
Cosnanye oHTONOrYM
cepeuca
3: Production Service

|
%
i
i
1 3} ITy6mmxarma ceperca
| .

|

\

|

|

\

1 ' )

| 9: Existence of Serviee-
\ 9: Ilpymatue ceperca
: <

|

|

\

4: Check Application

Ontology 5: Verification Application
»4- [IpoEepKa OHTONOT HIT Ontology
cepEHca ‘:§ eprh MKaIA OHTOIOTHIH
ceperca
6:| CoxpaHeHMe OHTOIOTHH
_7 Confirmation cepeuca >
7: l'Io,f.mser(Ilt’-HPTe 6: Save Application
OHTQIIOT MM Ontology
cepeuca

8: Registration Service
8: Peructpawm cepeuta

Puc. 5. Bocxoasimmii merox PCO3. °

B xaxxqoM MeToze HCIoNb3yeTcs ceMaHTH4e-
ckuil cepBuc. OyHKIMHM CEMAaHTHYECKOTO CEPBU-
ca 3aKIiyaroTcs B paboTe ¢  OHTOJOTHSMH.
Kaxmass QyHKIMs XapakTepu3yeTcs BXOJHBIMH
(11) n BexomueiMu aprymeHtamu (12). Coor-
BETCTBEHHO, Ka)KI0€ NEHCTBHE CEMaHTHYECKOTO
cepeuca (13) xapakrepusyercs GyHkuued padbo-
THI C OHTOJIOTHMEH, 3HaUCHHS €€ apryMeHTa Ipu
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BBI3OBC U PE3YJIbTATOM 3aBCPHICHUSA IJIA CUCTC-
MBI.

fss _>FAkIN :(fai'N,..., fa,i“);k:l,...,K. (11)
foo = FASYT = (fa%'T ..., fa%’");k =1,...K. (12)
a; ={f,, FAval™, FAval?""); (13)

i=1.,K;j=1.K;f eF.
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C enaHTIHYECEKITT
Pazpabortumk Cepeuc Cucrtema e Baza suanmit
\ ; K | - [
Developer Service . Svstem | Semantic . Knowledge
| 1: Create Service [ | Service Base
[ |

1: Buenpenue cepenca
"2 Request Domain |
Ontology I
2: 3anpoc moMeHHOI

OHTOJIOI' M =

3

7:Response Domain|Ontology
7: BosepaT 10MeHHOiH

=

OHTOJIOTr MM T
|

ceperca 9 ITybnukaipa cepenca
8: Create Application
Ontology ‘

15: Existence of Service
L;: IIpunarTme cepeuca |

\
|
\
|
|
|
|
|
|
|
|
|
|
|
|
|
8‘: Coznanne OHTONOTHH 9: Production Service
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

. 3: Request Domain

: 3arpoc JOMEeHHOM

6: Domain Ontology
6: JlOMEHHAaA OHTONOFHA
-q |

|10: Check Application |

* OHTONOT VI CEPEICA -

I4: Registration Service
14: Peructpatuma ceperca

|
|
|
Ontology I
4: Get Domain |

OHTONOTMIL .| Ontology ‘

| 4 BrmeneHue JOMEHHO

OHTOJIOT ML ,j
3: Domain Ontology |

2 ,EOM €HHaiA OHTOJIOrMA
e |
|
|
|

> Ontology o ) ) o
10: IIporepka ouronorimt  1: Verification Application
| » Ontology
11:Bepud HI(aLU«IZgJ OHTOIOTHM
cepeuca |

|
|
|
12} CoxpaneHmne OHTOIOIHH
——

|

13: Confirmation

12: Save Application |
Ontology

13: HOHTBCPX(,‘JEH?C

Puc. 6. Cmemanubiii merox PCO3. ©

V. 3AKJIIOYEHUE

B PCO3 ¢dyakumonupyioT cepBuchl. X poib
- BBINOJIHATH HEKWE 33Ja4d W BO3BpallaTh pe-
3ynbraTr. PCO3 cTpemMuTcsi K aBTOHOMHOM pabo-
Te 0e3 ydactusi mosb3oBarenns. OcoOEHHOCThIO
PCO3 sBnseTcst BO3MOXKHOCTh CT€HEPUPOBATH U
OOBSICHUTB, KaK OBUI IOJYYEH PEe3yNbTaT, CChI-
JasiCh Ha WCIOJB30BaHHBIE JJISI €r0 TONYYeHHUS
3HaHMA. J{nsg peanmzanmmy Tako BO3MOXKHOCTH
peaiM30BaH CEMaHTHYECKHH CEpPBUC, KOTOPBIH
UCIIOJIB3YETCs KaK I0JIb30BaTeNIEM CHCTEMBI, TaK
U cepBucaMH. TakuM 00pa3oM, IJIaBHBIM OTIIH-
yneMm PCO3 oT pacnpeneneHHbIX CUCTEM U CH-
CTEM, OCHOBAaHHBIX Ha 3HAHUAX SIBISIETCS HC-

& Appendix 1
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IMOJIb30BAHUE CECPBUCHOTO MMOAXO0Aa U OHTOJIOTHI
B MHKCHCPpUU 3HAHUH.

APPENDIX 1 (IPUJIOKEHHUE 1)

'Fig. 1. Service-oriented architecture.

2Fig. 2. Structure of systems based on knowledge.
3Fig. 3. The diagram of distributed knowledge based
system.

4Fig. 4. Top-down method distributed knowledge
based system.

Fig. 5. Bottom-up method distributed knowledge
based system.

®Fig. 6. Mixed method distributed knowledge based
system.
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