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CemaHTH4ecKoe MoaenbHO-ynpaBnsaemoe
MogenunpoBaHue apXUTeKTypbl CUCTEMbI CepBUCOB
Ha OCHOBE JOMEHHbIX OHTOJIOIMN

HccnenoBana METOIOJIOT S MOACTAPOBAHUSI CHCTEMbI CEPBHCOB C COBPEMEHHOMN CEpPBUC-OpHEH-
THUPOBAaHHOW apXUTEKTYpOH M ee MOIU(UKAIHMIME, OCHOBAaHHAs Ha COBMECTHOM HCIIOJIB30-
BaHMM OHTOJIOrO-yIpasisiemoro (Ontology-Driven Development) 1 MoJenbHO-yIPaBIsIeMOTo
(Model-Driven Development) nmoixomaoB K MOAEIMPOBAHUIO apXUTEKTYPbl OM3HEC-TIPOIECCOB.
PaccMoTpeHbI B3aNMOICHCTBHE U HHTETPALHSI PA3IMIHBIX MOJIeNIel, OCHOBAHHBIX Ha HCIIOJIb-
30BaHUM CEMAHTHYECKUX OHTOJIOTHH Ou3Hec-mporeccoB. [Toka3zaHo mpuMeHeHne ceMaHTHIeC-
KOTO MOJICIIbHO-YIIPABIISIEMOTO MOJIX0/1a K pa3padOTKe CEPBUC-OPUEHTHPOBAHHBIX MPOTpaMM-
HBIX CHCTEM.

JlociikeHO METOI0JI0Ti10 MOIEIIOBAHHS CUCTEMU CEPBICIB 13 Cy4acHOIO CEPBIC-OPIEHTOBAHOIO
apxiTekTyporo i i MogupikanissMu, 0a30BaHy Ha CIIIFHOMY BHKOPHCTAHHI OHTOJIOTO-KEpO-
BaHoro (Ontology-Driven Development) i MmogensHO-kepoBanoro (Model-Driven Development)
MiXOMIB 10 MOJETIOBAHHA apXiTeKTypH Oi3Hec-mipoueciB. Po3risiHyTo B3aeMozilo Ta iHTerpa-
IO PI3HUX MOJEJIeH, OCHOBAHMX HA BUKOPUCTAHHI CEMAaHTUYHUX OHTOJIOTIH Oi3HEC-IPOLECiB.
INoka3aHo 3acTOCYBaHHS CEMAaHTHYHOTO MOJCIBHO-KEPOBAHOTO MiAXOAY TO PO3POOKH cepBic-
OPi€HTOBAHUX MIPOTPAMHUX CHCTEM.

Kriouesvie cuo06a: cepsuc-opueHmupo8antas apxumexmypd, CeMaHmu4eckue cepeuchl,
MOOeNbHO-YNPaAsaaemMoe MOOEIUPOBAHIUEe, OHMONOUS, OHMOI020-YAPABIAEMOE MOOEIUPOBAHILE,
OusHec-moo0enb, YHUBEPCanbHblll A3bIK Mooeauposanus UML.

Mup CTaHOBHTCS CEpBUC-IOMUHHUPYIOIIUM B CBSI3U C BO3PACTAIONIUM 3Haue-
HHUEM CEPBHUCOB B HanboJee pa3BUTHIX SKOHOMUKax mupa [ 1, 2]. Cekrop cepBu-
COB IOMUHHUPYET B 5KOHOMHUECKON aKTUBHOCTH Pa3BUTHIX CTPaH, o0ecrieunBas
6osiee 70 % BanoBOro BHyTpPEeHHEro NMpoaykra. CHCTEMBI CEpBHCOB SIBIISIFOTCS JU-
HAMHUYECKUMU KOH(UTYpaIMsAMH JIFO/IEH, TEXHOJIOTH, OPraHU3aliidi U CPEACTB
oOMeHa MH(pOpMalMel, KOTOpble CO3[Aal0T U 00ECHEeYnBAIOT LEHHOCTU JUIs
KJIMEHTOB, OCTABIIMKOB M JIPYTUX 3aMHTEPECOBAHHBIX CTOPOH. JloMHHUPOBa-
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HUE CEPBUCOB B XO3SHWCTBEHHOW IESITEILHOCTH NPEINPUIATANH WU3BECTHO Kak
UHAYCTpPHSI CEPBUCOB.

NnaycTpuio cepBUCOB MOXKHO pacCMaTpuBaTh KaK pPE3yJbTaT Pa3BUTHS
MH(POPMALMOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTUH, 00€CTIEUMBAIOLINX pellle-
HUS, KOTOPBIE HE OBLIM BO3MOKHBI paHee. B 3ToM cirydae mpou3BOACTBO MPO-
MBILUIEHHBIX TOBAPOB M CEJIbCKOXO03SIICTBEHHON MPOAYKIIMM OCTAeTCsl, KaK U
paHee, aKTyaJIbHBIM, OJTHAKO BHUMaHHE (POKYCHUPYETCs Ha UCIIOJIb30BAHUH TIPe-
UMYILECTB U BbIT0J, 00ecreurBaeMblX cepBUcaMu. TepMUH «CEPBUCY UMEET
JIBa OCHOBHBIX OOIIETIPUHSTHIX 3HAYCHHUS:

1) sxoHOMHUUYECKOE, OM3HEC-OPUEHTUPOBAHHOE, KaK, HAIIPUMED, B BbIpaKe-
HUU «CEPBUCHBIN CEKTOP SKOHOMUKH;

2) unpopmanmonnoe, UT-opueHTUpOBaHHOE, KaK B BBIPAXKECHHUIX «BeO-
CEpBUCY» WU «CepBHUC-OpreHTHpOBaHHas apxutekTypa (COA)».

B mepBom ciyyae BHHMaHUE COCPEIOTOYEHO HAa B3aUMOJEWUCTBUU TPHU
oOMeHe U HeMaTepHaJIbHOM XapaKTepe CepBUCa, BO BTOPOM — Ha TEXHOJIOTHU
POrpaMMHOr0 00eCHeueHus, KOTopasi MO3BOJSET MOJACPKUBATH COBMECTH-
MOCTb Pa3JIMYHBIX IPOIPAMMHBIX ITPOTYKTOB, CO3/IaHHBIX Pa3IMYHBIMH IIPOU3-
BOAUTEISIMU. B COBpeMEHHBIX cHCTEMaX CEpBUCOB JUIsl SKOHOMUKH 3TH JBa
3HA4YEeHUs] OOBEANHAIOTCS, TAK KaK BHEIPEHHUE COBPEMEHHOM CHCTEMBI CEpPBH-
COB IpelyCMaTPUBACT HHTETPALIMIO HH(POPMAITMOHHBIX CUCTEM KaK MOICUCTEM
o011eit opraHu3aIMOHHON cucTeMBI [3].

[Ipu nognepxke komnanuu IBM 3a KOpoTKHii CpoK (MPUOTUZUTENBHO NSTh
JIET) HOBOE HalpaBJIEHHE — HayKa O CEpBUCAX, MEHEI)KMEHTE U MH)KUHUPUHTE
(SSME-Service science, Management and Engineering) moxy4usio mupokoe
pacmpocTpaHeHHe B MUPE, YTO MOTUBHUPYET IPOBEICHHE HCCIIeJ0BaHUI B 00-
JIACTH HAyKU 0 cepBucax [4, 5]. UHTeHCHBHO pa3BUBaroLasics HayKa O CEpBHCAX
UMEET M0 CYTH MEXIUCIUIUINHAPHBIE IPU3HAKHU C JOJITOCPOYHOI LIENbIO CTaTh
JIEHCTBUTENIbHO MEXJIUCUUIUIMHAPHON oTpacibio. OCHOBHOM JIBHKYLIEH cH-
JIOW HAYKH O CepBUCAX €CTh JKEJIAaHHE IMPOMBILIUIEHHOCTH MOJIYYUTh (B OTEH-
[IUAIBHO OTPOMHBIX KOJUYECTBAX) HOBBIM TUI MPOPECCHOHAIOB, KOTOPHIE
JOJDKHBI MMETh TIyOOKHE 3HAHHSA B HECKOJBKUX CYIIECTBYIOIIUX JUCLIMII-
JUHAX, a TakXke o0anaTh HAaBBIKAMH WHTETPHPOBAHMS HAYKH M HCKYCCTBa
J3aiiHa CEpPBHUCOB U PeATN3aluy IEHHOCTEH MyTeM 00bEeIMHEHUS TEXHOJIOTUH,
Ou3HEC-MOIeNel U COIMaTbHO-OpTaHN3aI[MOHHBIX MHHOBAIIMH JIJIS YTy qIIEHUS
OHM3HEC- U COLMATBHBIX CUCTEM.

[Tpu MonenupoBaHUM CUCTEMBI CEPBUCOB KaK OM3HEC-TIPOIIECCOB CIEAYEeT
paccMmaTpuBaTh TPU acleKTa:

00BEKTHI, C KOTOPBIMH ONIEpUpYeT OHU3HEC;

MIPOLIECCHI, KOTOPHIE OH BBIMOJIHAET;

COOBITHS, YTIPABIISIFOIINE U3MEHEHUSIMU TPOIIECCOB 1 0OBEKTOB.
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CoOTBETCTBEHHO MOKHO ONPEICIUTh TPU THUIIA MOJCIUPOBAHUS: UHPOP-
MalMOHHOE, GYHKIHOHAIBHOE M COOBITHITHOE. DTO pacHpeesICHUE 3aBUCUT OT
IPUMEHIEMOT0 IOAX0/1a, HO B JIF000M U3 HUX BCETAa IPUCYTCTBYIOT /1B JEHCT-
BUS: TepBOoe — cOOp MHGPOpPMAIMK M MOJCIUPOBaHHUE OM3HEca, BTOpOe —
MOCTPOEHUE APXUTEKTYPbI OyIyIIel CUCTEMBbI, YTO SIBJISIETCS BaKHBIM LIaromM
Ha ITyTH K €€ CO3/1aHuI0. YKa3aHHbBIE TPU THUIIA MOJIECITUPOBAHUS 00BETUHSIIOTCS
B OJIHOI1 IIpo1ietype, KOTOpasi OCHOBaHA Ha COBMECTHOM HUCIOJIb30BAHUHU OHTO-
noro-ynpasisemoro (Ontology-Driven Development, ODD) u MonenbHO-yII-
pasisiemoro (Model-Driven Development, MDD) noaxomoB kK mMojenupoBa-
HUIO apXUTEKTYPbl OU3HEC-TIPOIIECCOB.

PaccmoTpum 6a30By10 METOI0IOTHIO, KOTOpast 00bequHsieT moaxoa6t MDD u
ODD, B pesynbraTe 4ero GopMHUpYIOTCs (POPMaTU30BaHHBIC KOHIIENTYIbHBIC
MO/IeJIN, UCTIOJIb3YEMbIE KaK BO BPEMs BBINOJIHEHUs Mpollecca, TaK U MPU ero
pa3paboTKe C BOBMOKHOCTHIO KOHTEKCTHOTO ()OPMUPOBAHHSI BEIBOJIOB U aBTO-
MaTHU3MPOBAHHON reHepaIui KOJIOB HCXOIHBIX TIPOTPaMM.

MojaesnpoBanue 6uzHec-npoiueccoB Ha ocHoBe ODD. B camom o6mem
cilydae I0J] OHTOJIOTMel MOHMMAIOT (OopMaibHOE M SIBHOE ONHCaHHE OOuien
KOHIICTITYaIM3aluu JJoMeHa. Takoe ornpeeneHne noJ9epKUBAeT IIIaBHbIE OT-
JMYUTETIbHBIE YePThl OHTOJIOTHUHU: 1) HEOOXOAUMOCTh ONPEAETICHHOTO S3bIKa
JUISL ONTUCAHUSI OHTOJIOTUH; 2) MCIIOJIb30BaHNUE a0CTPAKIIMKA OTPACIU, KOTOPbIE
BKJIFOYAIOT B ce0s1 COOTBETCTBYIOLIME MOHATHUS; 3) COTJIACOBAaHHYIO TOUKY 3pe-
HUSI Ha TIPE/ICTaBICHNE OCHOB 3HAHUH JIOMEHA.

Taxkum 06pa3oM, OHTOJIOTHIO CIIEAYEeT TPAKTOBAaTh KaK CTPYKTYPHYIO CIie-
UHUKALNI0 HEKOTOPOW NpeAMETHOH o0yacTH, ee (hopMalM30BaHHOE IMPE.-
CTaBJICHHE, KOTOPOE BKIIIOYAET CJIOBAPH (WJIM UMEHA) yKa3aTenel Ha TEPMUHBI
ATON 00JaCTH U JIOTUYECKHE BHIPAKEHUS, OMUCHIBAIOIINE, KAK OHU COOTHOCSTCS
Mexy coboil. Takoii ciioBapb oaAepKuUBaeT 0OMEH 3HAHUSIMH O HEKOTOPOI
peIMEeTHONW 00JIACTH U MHOXKECTBO CBS3€H, YCTAHOBJIEHHBIX MEXKIY TEPMH-
HaMH B 3TOM cioBape. CeMaHTHKa IMOAJepXKHUBaeT U olecredynBaeT oOriee
MOHMMAaHUE 3HaHUS IOMEHA, KOTOPOE MOXKET OBITh MEPEAAH0 MEXKY JHOAbMH U
IPOTPAaMMHBIM 00ECTIEYCHUEM.

Koncopuuymom W3C (World Wide Web Consortium) pa3paboTansl J1Ba
OCHOBHBIX CTaHIApTa I IPeACTaBIeHUs OHTONOTHH, a UMeHHO RDF Schema
(RDFS) u s361xk OWL (Web Ontology Language) [6]. OnTONM0THYU, ONUCAHHbBIE
si3pikoM OWL, cocTosT u3:

KJIACCOB KaK HA0OpPOB OTAENbHBIX JIULL;

YAaCTHBIX JIUII KaK SK3EMIUIIPOB KJI1acCOB (MM OOBEKTOB JOMEHA);

CBOMCTB Kak OMHApHBIX OTHOLICHUH MEX/1y YaCTHBIMU JHIIAMHU.

MOXHO OmpeneNnuTh JOMEHHbIE OCOOCHHOCTH, HAla30Hbl N3MEHEHUH U
MpaBUJIa JIOTMYECKUX BBIBOJAOB B OHTOJOTUMU. Kpome TOro, HEKOTOpbHIE JIOTH-
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YECKHUE BBIBOJIBI MOXKHO UCTIOIB30BATh, YTOOBI BEIBECTH JOTIOJIHUTEIILHBIE CBE-
JICHHsI O 3HAHMAX, KOTOpble ObuM sIBHO yKazanbl B OWL ontonoruu. Takue
JIOTMYECKHUE BBIBO/IBI MOJKHO PEATTM30BATh HA YPOBHE KJIacca, CBOWCTBA MIIH YPOB-
Hs 3K3eMIuIsipa. OHM BKIIFOYAIOT WIEHCTBO KJIacca, SKBUBAJIEHTHOCTh KJIACCOB,
HOCJIE/IOBATENIbHOCTH, KJIACCH(UKALINIO MH(POPMALIUH, TIOTy4eHHE JOTIOTHUTEIb-
HBIX CBOMCTB C UCMOJIb30BAaHUEM TPAH3UTUBHOCTU WJIM SKBUBAJICHTHOCTH.

B pab6ore [7] npuBeneHa OHTOIOTHS BBICOKOTO ypoBHs Onto-ServSys nis
CHCTEMBI CEpBUCOB, KOTOpPAsi HIMEET BHJl CEMaHTHUECKOW CETH M HE 3aBUCHT OT
KOHKPETHOH npoOiembl win obnactu. CeMaHTUYECKasi CETh — 3TO rpad, co-
JiepKaIui y31bl (OHSTHSI) 1 peOpa (OMHApHBIE OTHOIICHUS MEXY TMOHSTHS-
Mmn). [Toustussmu Onto-ServSys sSIBISIFOTCSI CHCTEMHBIE TTOHSITHS, OM3HEC-0pra-
HU3AIMOHHBIE KOHLIETIIMH U KOHIICTILIUU CHCTEMBI CepBHUCOB. [IpuBeieHHast OH-
TOJIOTHSI IOJ/IEP’KUBACT TPEXMEPHOE NPEACTABICHUE O TOM, YTO TAKOE CEPBUC.
C TOUKHM 3peHUs YeTIOBEKA CEPBHC SIBJISICTCS CBOMCTBOM CHCTEMBI, CBSI3aHHBIM C
3¢ PEKTUBHOCTHIO, STHUECKUMH M CTETUYECKUMU NokazarensiMu. C TOUKH 3pe-
HUSI OOBEKTUBHOTO pe3yJibTaTra CepBHUC ABIsETCA d()(HEKTUBHBIM CHCTEMHBIM
(dakTOpOM WM COOBITHEM, & C TOUKH 3PEHHUS IIOTOKA COOBITHI CEPBHC SBIISCTCS
BBIXOJIOM cUCTeMbl. CepBHUC MOYKET T€HEpUPOBATh YEIOBEKO-3HAUMMBIE PE3YIib-
TaThl, KOTOPBIE SBILFOTCS Y()(HEKTUBHBIMH, STHIECKIMH MU SCTCTUUECKUMHU.

CepBuC MMeEET HECKOJIBKO OCHOBHBIX aTpHOyTOB, OJHUM U3 KOTOPBIX
SIBIISIETCS YIIPABISIEMOCTh. DTOT aTpHOyT COCTOUT U3 TPEX KOHIEIIHHA: 00beK-
TUBHOM METPHKH OIEHKH, BXOJOB M BBIXOJIOB. BXomamMu M BBIXOJaMHU MO-
IyT OBITH SHEPrusi, MaTepHalbl, JaHHbIE-WH(OPMAIUA-3HAHUE WIH IOTOK
COOBITHH.

Kpome OHTOIIOTHH BBICOKOTO YPOBHS CYIIECTBYIOT OTpPACIEBBIE OHTOJIO-
THH, KOTOPBIE OMHCHIBAIOT JICKCHUKY, CBI3aHHYIO C BBIOPAHHOM 00JIaCThIO, WIIN
ee OM3HEC-TPOLIECCHl, OHTOJIOTUH 33aJaHNH, OTMCHIBAIOIIHE OOIINE 3aauyl WIIN
ATambl JeATEIBHOCTH (HApUMep, MOHUTOPHHT WM U3MEPEHHsI) © OHTOJIOTUN
MPHUJIOKEHUH, OTIMCHIBAIOIIUE MTOHITHSI, 3aBUCAIINE KaK OT ONPECIIEHHOTO JI0-
MEHa, TaK ¥ OT KOHKPETHOM 3a/1a4H, TO9TOMY OHHU 4acTo 0a3upyrOTCs Ha 00enx
MPEIBITYIINX OHTOJIOTHSIX.

OmnpenenuM OHU3HEC-TIPOLIECC, PEAIN3yEeMblil MPUIO0KEHUEM, KaK CII0CO0
OpraHu3aly paboThl U PECYPCOB, MMO3BOJISAIOIININ JOCTUYB LIEIH C TOMOILBIO
HabOpa MEPOIPHUATHIA, KOTOPBIE TPOBOISTCS B MOPSIIKE, OMPEICIIEHHOM ITOTO-
KOM 3a/1a4. DTOT MOTOK (PAKTHUECKU OTPEAEISET OCHOBHBIC XapaKTEPUCTHKHU
Ou3HEC-TIpoliecca: 1eJb rmpoiiecca (4To UMEHHO?), 1eATenbHOCTh (Kak?), pecyp-
bl (KakuM 00pa3zoM?) U MOPSIIOK AesTeNbHOCTH (Koraa?).

Onmonozusa éusznec-modenu BMO (Business Model Ontology) siBisiercs
WHCTPYMEHTOM JUTsI pa3paOdOTKH M aHan3a OW3HEC-TIPOIECCOB MPEAIPUATHS
wiu Meponpusatuss. BMO onuceiBaeT 6M3HEC-MOETB ¢ TOMOILBIO ACBSITH OC-
HOBHBIX CTPOUTEIBHBIX OJIOKOB:
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ceemenm nompedoumeneti (Customer segments) — onpezesser pa3inyHble
IpYyNIbl JIOAEH WIN OpraHu3auuil (MpeInpusTHii), CTPEMSIIMXCS MOTyYUTh
CEpPBUCHI;

cmoumocms npeonodicenus (Value propositions) — ONuChIBaeT pacrnpesese-
HHE CEPBHCOB, CO3/IAIOIINX IIEHHOCTD JJIsl KOHKPETHOTO CErMEeHTa MOTpeOuTeNeii;

kananwl (Channels) — omMCHIBAIOT B3aWMMOICHCTBHE KOMITAHUH C TIOTPE-
OHUTENBCKUM CETMEHTOM, YTOOBI JOCTABUTH IICHHOCTHOE MPEIIOKCHHUE;

ezaumoomuouernus ¢ kiuenmamu (Customer relationships) — omnmcanbt
THUIIBI OTHOIIEHH, KOTOPBIE OPraHU3aIHsl yCTAaHABIUBACT C KOHKPETHBIMHU CET-
MEHTaMH KIINEHTOB;

nomoxu 00x0006 (Revenue streams) — JIeHEXHbBIE CPEJICTBA, OTydaeMbIe
KOMITAaHUEH OT Ka)/I0r0 CerMeHTa KIIMEeHTOB;

ocnosnule pecypcenl (Key resources) — Hanbosee BaKHbIE aKTUBBI, HEO0XO-
JIMMBIE JIJISL TOTO, YTOOBI OM3HEC-MO/ICIIb CJIeaTh pabouei;

ocHosHble Hanpasienus desmenvrocmu (Key activities) — onucaHbl Hau-
OoJiee BayKHbIE MEPOIIPHUATHS, KOTOPBIC OPraHU3aIUs JOJDKHA BBITOJIHHUTD, YTO-
ObI ee OM3HEC-MO/IeIb paboTaa;

ocnosemnvle napmuepul (Key partnerships) — ceTb MOCTaBIINKOB U TTapTHE-
POB, AenarmuX OU3HEeC-MOAeTh pabouei;

cmpykmypa pacxooos (Cost structure) — ONMUCHIBACT BCE PaCXObl, TOHE-
CEHHBIE JIJIsl o0ecTieueHus: paboThl OM3HEC-MOISIH.

CBoiicTBa 2JIeMEHTOB OM3HEC-MO/IeNU PUBEICHBI B Ta0. 1.

N3 6a30BBIX OM3HEC-2JIEMEHTOB COCTAaBUM OHTOJIOTHIO KPOCC-OpPTaHW3a-
IIMOHHBIX OM3HEC-TIPOLIECCOB, KOTOPHIE ONMUCHIBAIOT 3a/1a4y HAOIIOACHUS U MO-

Tabruya 1. DieMeHThI OHTOJIOTHU GU3HEC-MO/IeJIH

DIIeMEeHT TlosicHenue

Onpenenenue | ToyHOE omucaHKe dlIeMEHTa OU3HEC-MOICITH

YacTb yero-to | OnpezessieT OTHOLIEHUS SJIEMEHTA C YeThIPbMsI 0a30BbIMU KJlaccaMy OU3HEC-
Mmozenu: Service (cepBuc), Management (ympasienue), Actors (ponu), Cost-
Benefit (uiena-Boeiroaa) [8]

Casi3p OnuceiBaeT, ¢ KAKUMH APYTUMH 3JIEMEHTaMU OHTOJIOTHHU CBSA3aH JJIEMEHT
Habop VYka3bIBaeT, Kakue Cy0dIeMEeHTHl MOTYT BXOANUTH B JIEMEHT

Bxoxpaenue | Ompenenser 4uciao pa3pelieHHBIX BXOXKICHHN AJIEMEHTa WK CyOdJIeMeHTa
9JIEMEHTA BHYTPU OHTOJIOTUH

ATpuOyTHI Coucku aTpuOyTOB 2JI€MEHTa WK CyOaIeMeHTa. JJonycTUMble 3HaueHHs aT-
pudyTa B nipesenax {3HaueHue 1, 3HaueHue 2}. YacToTa UX NOSBJICHUS yKa-
3BIBAIOTCSL B CKOOKax (Hampumep, 1—n). Kax/aplii a1ieMeHT 1 Cy03JIeMEHT UMeeT
JIBa CTaHIAPTHBIX aTpuOyTa, KOTOphIMH siBIsiFoTCs HasBaHue (NAME) u omnu-
canne (DESCRIPTION), copepskaiue nenoyky cumMBosioB {abc}

CchuiKu ‘Vka3bpIBaeT OCHOBHBIC CCBIJIKH, CBA3AHHBIC C 3JICMCHTOM 6I/I3HGC-MOJICI[I/I
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OMJIBHOM MEIUIIMHCKON TOMOIIH TOKHJIBIM JIFOJIIM C XPOHHYECKUMH 00J1e3-
Hamu (MobiMed). PaccMoTpuM cieayroniuii BO3MOKHBIN CIIEHApH OpraHu-
3anuu Takor momoty. [Ipearnonoxum, 9to B pe3yabTaTe IpOBEACHUS JOIT0XK-
JaHHOU MenuuuHcKoi pedopMmbl B Ykpaune B 2018 r. B Kuese, kak u 1pyrux
o0JacTHBIX IIeHTpax, OyaeT co3nan Llentp obmectBernoro 310poBbs (LIOC) ¢
ceThlo pailoHHBIX CepBUCHBIX HEHTPOB 310poBbs (CL[3), cBA3aHHBIX C MECTHBI-
MU OOJBHHUIIAMH, TIOTUKIMHUKAMH, CEMEHHBIMHA BpadyaMu, CIIy>kKOaMu CKOpOH
MEUIIMHCKON TMOMOIIM M CITY:KOOH JMKBUIALMU MOCIEICTBUI Ype3BbIYalHBIX
cuTyanui. 3auHTepecoBaHHbIe xuTenn Kuea (HampuMmep, MOKUIIbIC JIFOIN C
XPOHUYECKUMHU 00JIe3HIMHU) cMOTyT 3akatounTh ¢ L{OC goroBopsl Ha mpegoc-
TaBJICHHE CEPBHCOB IOCTOSSHHOTO TUCTAHIIMOHHOTO HAOIOACHHS 332 COCTOS-
HUEM 3JI0pOBbs, YXOAY M MOOWJIBHOM MeTuIMHCKOM momomu. OHu OyayT
npunucansl Kk ogHomy u3 CL[3, rie Ha cepBepe OyayT HaKarIUBaThCS JaHHBIE
00 ucropun UX OOJE3HU B BUIE MEPCOHAIBLHOM 3JIEKTPOHHOM MEAMIIMHCKON
KapThl. B 1oroBope 4eTko oroBapuBaroTCs MephI, KOTOphIE OYIyT IpeaoCcTaBe-
HbI B BUJIE TIOMOIIIY TALMEHTY, PH KAKUX CUMIITOMAaX U B KaK1e CPOKH (HarpuMep,
IPH TSHKEIOM CEp/ICYHOM TPHCTYIIE HeoOXoquMast oreparys J0JbKHa ObITh OCy-
IIECTBJICHA B TEUEHHUE JIBYX YACOB IMOCIIE MOTYYESHHUS CUTHAJIA TPEBOTH).

Jlnist opraHn3aluy MOHUTOPHHTA COCTOSHUS 3/J0POBbSI MMALMEHT OCHAIIAeT-
cs1 6ecrpOBOHBIMU JATYNKAMHU, KOTOPBIE KPEISATCS Ha €T0 TEJIE U MOKII0YEHbI
K ero cMapT(oHy, HCIIOIB3yeMOMY KaK IepCOHAIbHAs CHCTEMa MOHUTOPUHTA
3nopoBbst (IICM3). Ero noM Takxke ocHamaeTcs pasinyHBIMHU JATYHMKAMU,
MOJIKITFOYCHHBIMU O€CIIPOBOHO K cMapT(oHy, KOTOPBIE CIIOCOOHBI COOMPATh
KOHTEKCTHYIO0 MH(POPMAIUIO, TaKyI0 KaK, HAallpUMeEp, BPEMs, MECTO HaXOXK/Ie-
Hus naruenTa (depe3 GPS cmaprdona), monokeHne nanueHTa (CTOUT, CUINT,
JISXKUT, YI1aJl), aKTHBHOCTD IMAIIMEHTA B HAcTOsIIIee BpeMs (X01p0a, hru3ndeckue
yIpakHEHHsI, BOXK/ICHUE, IPUEM JIEKapCTB, COH), C KEM MMallUeHT B3aUMOICHCT-
BYET U €CTh JIM KTO-TO PSJIOM, TapaMeTpPbl Cpebl (TeMIeparypa, arMochepHoe
JlaBlICHHE, HAIMYKE aIepreHHbIX paszapaxureneit). [ICM3 nactpauBaercs Ha
MEePCOHAIEHOE MEIUIIMHCKOE COCTOSIHUE MALMEHTA; IPU 3TOM IapaMeTphbl MO-
HUTOPUHTA OJHO3HAYHO ONTHMHU3UPYIOTCS MO MAalMeHTa C IMOMOIMIBIO alro-
pUTMa MalTMHHOTO O0yUYEHUSsI, pEaTM30BAaHHOTO B YCTPOHCTRBE.

Ecnu jxu3HEHHBIE TTOKA3aTelNH, 10 KOTOPBIM BEACTCS MOHUTOPHUHT, TPHU-
6su3sTCs K OnacHoi yepTe, exxypHbli Bpau CL[3, ¢ KOTOphIM MallUEHT 3aKJIto-
YU JOTOBOP, He3aMeumTenbHOo MHpopmupyercs o0 stom uepe3 [ICM3 u
[Topran nabmonenust CL[3. OH HeMemsieHHO pearupyer Ha TPEBOTY CIEAyIo-
UM 00pazoMm:

* nuctaHuumoHHo HactpauBaeT [ICM3 u paryumku nmainyeHTa Ha MakCH-
MaJIbHYIO TPOITYCKHYIO CITIOCOOHOCTB U MOBBIIIEHHOE KaY€CTBO MHPOPMALIUH,
CHUMaeMOH C TaTYMKOB, YTOOBI TIEPETIPOBEPSATH B BO3MOKHOM JHATHO3E TIPH-
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O0benuusieTcs/00beIMHIET

3anpaliBaeTcs/3anpamnmBaeT

Wnuumnpyer/npejuiaraercs
I'enepupyer/renepupyercs

[ Cobuitue
Conepxut/

HpOPICXO/Z[I/IT

Ipunannexut/umeer

Hcnons3yercst/
HCIIOJIB3YCT

Hcnonp3yeTcst/ucnomnp3yer

Hcnonb3yer/ucnonb3yercs
YacTb/BKITIOUACT

Puc. 1. IIpumep OHTOJIOTHU KPOCC-OpraHU3aHOHHBIX OU3HEC-IIPOLIECCOB

YMHBI CUTHAJIa TPEBOTHU; 3aTEM IEPEKII0YaeT CMApTPOH MaIMeHTa Ha IoJo-
COBYIO CBSI3b, UTOOBI, HE OECIIOKOS TIAIMEHTA, 1aTh €My IEPBbIC HY)KHBIC COBETHI
(TMMa «OCTAaHOBUTBCS HA MECTE», KCECTbY, JI€UbY» U JIP.), UCXO/s U3 MOTy4YeHHON
KOHTEKCTHOM HH(POPMALIIH O MECTOIIOJIOKEHHH MAIIUEHTa, aKTUBHOMN €T0 JesTelb-
HOCTH, UCTOPUH IPUEMA JIEKAPCTB, HAXOKACHHSI KOTO-JIM00 PSIIOM U Jp.;

* COOOIIAeT 0 CUTYaluy B TUCIIETICPCKYIO OIKANTIIeH CKOPOM TOMOIITH,
ceMeitHOMY Bpady U OOJIbHHMIIE, Ky/Ja CKOpas MOMOIIb JTOCTaBUT IMAalMEHTa, a
TaKXe POACTBEHHHKAM IAIEeHTa (€CJIM OH ObUI OJTMH BO BPEMS KPHU3HCA); IPH
3TOM BO BpeMmsl 00paTHO# qoporu ckopoit momomty [ICM3 manuenta aBroma-
TUYECKH IOBTOPHO IEPECTPAMBAETCS HA HENPEPHIBHYIO OTIPABKY KMU3HEHHO
BAXXHBIX JIAHHBIX B OOJIHUILY, KyJla OTBE3JIU MalUEHTA.

OTOT cLeHapuil CBUJETENIBCTBYET O TOM, YTO CKOOPIAMHUPOBAHHAs CTpa-
TErusi AJIIEKTPOHHOTO 3/IpaBOOXPAHEHUS], UCTIOIb3Ys MEPCOHAIBHBIC CHCTEMbI
MOHHMTOPUHIA 3J0POBbsI, MOKET IOMOYb PEATU3ALUHN AAPECHBIX IPHUOPUTETOB
HOC B ynyu4menuu goctyna K 3paBOOXPaHEHUI0, MPOPUIAKTUKE XPOHUYEC-
KUX 00JIe3HEH, MOHUTOPHHTY U YXOIY 32 ITOKHIJIBIMHU JFOIbMU B CIIOKHBIX YCIIO-
BUSIX. DJTa CTpaTErusi MOXKET TakkKe CIOCcOOCTBOBAaTh YMEHBIICHUIO BPEMEHU
O’KU/IaHUS MAIMEHTOB B MMOJUKINHUKAX U UX MPeObIBaHUs B OOJIBHHIIAX.

Ha puc. 1. npencrapiieHa BO3MOKHAsI OHTOJIOTUSI KPOCC-OpraHU3aliOHHbIX
OM3HEC-NIPOLIECCOB, OIMUCHIBAIOIIMX 337ady yXoAa U MOOMJIBHON MEIUIIMHC-
KOW TTOMOIIH TOXKHJIBIM JIFOJIIM ¢ XpOHUYECKUMU Oosie3usiMu [9]. B manHoi
OHTOJIOTHH HCIOJb30BAHO BOCEMb 0a30BBIX MOHSATHH: POJb, aKTEp, CEPBUC,
nporiecc, pecypc, opranusanus, coositue 1 EDSOA. Ponb B KOHIIETIIIUY OHTO-
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JIOTHH TTO3BOJISIET ONPEIENIATh MTPaBUIa aKTEPCKOTO MOBEACHUS (TIAIIMEHTa, Ce-
MeiHoro Bpaya, 1exxypHoro Bpaua CL[3 unu ckopoii momoriu). AKTep sBIsSETCS
OpraHU3allMOHHBIM PECYPCOM, KOTOPBIM UIpaeT poJib KaK B MHUIIMUPOBAHUU
nporecca, Tak 1 Ha 0oJsiee 1eTaJlbHOM YpOBHE BBINOJIHEHU 3a1aHus. Jlexyp-
HbI Bpad CL[3, KOTOpBIil UTrpaeT poiib perucTpaTopa COOBITHIH, SBISIETCS MPHU-
MEpPOM TAaKOro akTepa B 00LIeCTBEHHOM opranu3auuu. [lanueHT sapisercs apy-
THM TIPUMEPOM aKTepa B OOIECTBEHHOM CEKTOpe. AKTEp MOYKET OCYIIECTBIISTh
OM3HEC-TIPOLIECC U HCIOJIBb30BAaTh CEPBUCHI, HEOOXOAMMBIE NIl BBIOJHEHUS
nporecca. Hampumep, perucrpartop, perucTpupyroniuil CUTHAI TPEBOTH Ha
nopraine HabmoaeHus ot [ICM3 nanueHTa, MOXKET MHUIIMUPOBATH MPOIIECe,
Ha3bIBaeMbIH «PEaKIMs Ha TPEBOTY». Bo Bpemsi cBoell pabOThI perucrparop
UCMOJIBb3YEeT CEPBUCHI [yl OpraHu3alMy noMoiy nauueHty. U3 puc. 1 BugHO,
yto CILI3, ckopast moMoIilb, CEMEHHBIN Bpay U IPyrue OpraHu3aiii UMEIOT pe-
CypChl, KOTOPBIE OHU UCIOJIb3YIOT JJIsl BBIIIOJIHEHHUS IIPOLIECCOB.

Ha puc. 1 ykazana taxkxe oObeqMHEHHAs apXxuTekTypa cepBucoB EDSOA
(Even-Dreven SOA). CoObITHSI IPOUCXOIAT BO BpeMsl BBIIIOJIHEHUS [TpoLiecca U
NEPEJAIOTCS MEX/ly HHTETPUPOBAHHBIMU MHTEPAKTUBHBIMU CEPBUCAMHU, KOTO-
pbie opkectpoBanbl B EDSOA. YueT opranu3aliuoHHBIX COOBITUI UMEET BaK-
HO€ 3HA4YEeHHE JIJIs YCIEIHOM peaan3aluy IPpe10CTaBICHUS] HHTErPUPOBAHHBIX
CEpPBHUCOB, TAK KaK KOOPAMHALMS MEX]y CEpBUCAMH JIae€T IPEICTABICHUE O
TOM, KaK CEpBHCHI 3aBHUCST JPYT OT Jpyra M Kakue akTepbl TPeOYyIOT Kakue
ycayru. OrpaHUYeHusl BaKHbI, TaK KaK MOKa3bIBAIOT, KAKUE OTHOLIEHUS BO3-
MoxHBI. Harpumep, nexxypubiii Bpad CI[3 MoxkeT He BBI3BaTh CKOPYIO IIOMOIIIb,
MoKa Ha MopTajne HaOJIOJeHUS HE YBUAHUT CUTHAJ TPEBOTU M HE KJIACCH-
bunmpyer ero.

Peanuzamus EDSOA Ha oHTOJIOTHYECKONW OCHOBE MOKET 00CCTICUHTD TTpe-
JOCTaBJICHHE UHTETPUPOBAHHBIX CEPBHCOB M OPKECTPOBKY COOBITUI Ha Mpak-
THKE co3flanneM 0a3bl JaHHbIX (B/]), B KOTOPYI0 yYaCTHHKH KpPOCC-OpraHu3a-
[UOHHBIX MEIUIUHCKUX OMU3HEC-TIPOIIECCOB MOTYT 100aBUTH MH(POPMALIUIO O
CBOMX CEpBHCaX, pecypcax, mpoieccax u coObTusax. CucreMa MOXKET 3aTeEM
UCTIONIb30BaTh 3Ty MH(OpMAIHo, 4TOOBI UCCIEI0BaTh, MIMEET JIM OTHOIICHHE
KaKoU-JIM00 akTep K HOBOMY COOBITHIO, U TIPOKOHTPOJIMPOBATH MPOIIECC TMpe-
JOCTaBIJICHHSI HEOOXOAUMBIX CEPBHCOB.

OHTostoruu 0OBIYHO MOJAEPIKUBAIOT BHICOKUN YPOBEHb B3aMMOAEHCTBHS
MEXK/1y M0JIb30BATEISAIMU (aKTEPaMHU) U «yMHBIMIY TPUIIOKEHUSIMU, UCTIOIb3YSI
MEXaHU3MBI JIOTUYECKOTO BBIBOAA B (DOPMATU30BAaHHBIX MOIEISAX ISl 00bsIC-
HEHHUS] OCHOBaHUH NpUHATUS pemieHui. OHTOJIOrMH HEOOXOJUMO YUUTHIBATh
npu pa3paboTKe MPHIIOKEHUH IS TOTO, YTOOBI 00€CIIEYNTh NX BO3PACTAIOILY IO
CII0KHOCTh. Hanpumep, npui10’keHust MOI'yT UMETh CEpPBUC-OPUEHTHUPOBAHHbBIN
XapaKTep U CO3/1aBaThCs MyTeM KOMIIO3HIIMH U OPKECTPOBKUA BEO-CEPBHUCOB U3
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HEKOTOPOI'0 PEMO3UTAPHsl, HAIIOJIHEHHOTO pa3pabOTKaMyU MHOTHX TOCTaBIIIH-
KOB cepBHCOB. CeMaHTHYECKUE OHTOJIOTHUHU OoJiee OOraThl 1 MOTYT OIHCHIBATH
a7IeKBaTHO (DYHKUIMOHATBHOCTU MPHIIOKEHUH, CIOCOOCTBYIOT Oosiee 3ddek-
TUBHOMY ITOBTOPHOMY HCIOJIb30BAaHUIO 3HAHUW U YIPABJIEHUS JOIMYECKUMU
BBIBOZIAMU. XOpOIIO OINPEJEICHHYI0 OHTOJIOTHI0 MOXHO HEIOCPEICTBEHHO
npeoOpa3oBaTh B KOJ MPUIOKEHUS, HCIIONB3Ysl YHUBEPCAIBHBINA S3BIK MOJIE-
mupoBanust UML (Unified Modeling Language), B cxemy B/I, B abcTpakTHbIi
uHTepdeic u mp.

MopenupoBanue 6u3Hec-Moje U cepBucoB Ha ocHoBe MDD. Koundu-
rypanus 1 KOOpAMHAIMS CEPBUCOB B BEIOPaHHOW apXUTEKTYpe (CEpBUC-OpUEH-
tupoBaHHOM SOA, coObITuitHO-ynpasiasieMoit EDA n mynsTnarentHoit MAS)
[10] 1 kOMIO3ULMS CaMBIX CEPBUCOB M MPOLIECCOB OJIMHAKOBO BA’KHBI B COB-
peMeHHOHI TexHoJIoruu o0ciykuBaHusl. CyliecTBYIOIINE CEPBUCHI MOTYT ObITh
UCIIOJIb30BaHbl TIOBTOPHO M CKOMIIOHOBAHBI U TOTO, YTOOBI ¢(hOPMHPOBATH
ousHec-npouecc wim padounit morok (workflow) [8, 11].

MDD noaxoJl OCHOBAaH Ha YBEJIMYEHUH YPOBHS aOCTPAKIMH JJIsl IPEOJI0-
JICHUs CIIOKHOCTH U pa3paboTKe MPUIIOKEHUH, KOTopasl CBs3aHa C IpHUMe-
HeHueM Toibko ODD moaxoma. MDD mnoaxoxa (B codeTaHUM C OHTOJIOTHEH)
MOJIICPKUBACT a0OCTPAKTHBIE CEMAaHTHUECKUE OMMCAHUS U KOMITIO3HIIMH CEPBH-
COB TPU MOJIETTMPOBAHUM CUCTEM cepBUCOB. Ha ocHoBe TpexcnoitnHoro MDD
M0/1X0/1a BO3MOKHO CO3J[aHUE CIIEYIOIUX Mojeneit [12—14].

Buiyucnumenvuas nezasucumas mooens CIM (Computing Independent Mo-
del), koTOpasi ONUCBHIBAET CUCTEMY C BBIYMCIHMTEIbHON HE3aBUCHMOI TOUKU
3peHusi, OCBellas CTPYKTYypHbIE acHeKThl cUCTeMbl. [Ipum 3TOM mporeccHo-
OpHEHTHPOBAHHAsI OHTOJIOTHS OIKCHIBACT JBa THIA CYIIHOCTEH JOMeEHa:
OOBEKTHI, SBJISIOLIMECS CTATUUYECKUMU CYLTHOCTSMU, U IPOLIECCHI, SBIISIOIINE-
Csl TMHAMUYECKUMH CYIITHOCTSIMH, a TAK)KE TPH THITA OTHOIIEHUH MEXK Ty HUMU:
«is a» (mojkJacc oTHoweHus ), «has party (KOMIIOHEHTHbIE OTHOLICHHUS) U «de-
pends» (OTHOIIEHNE 3aBUCUMOCTH).

Heszasucumas om naamegpopmvr mooens PIM (Platform Independent Mo-
del), koTopast MOKET paccMaTpUBATHCS KaK 000CHOBAHHE CHCTEMBI CEPBHCOB C
TOYKH 3PEHMSI TEXHOJIOTUU HEUTPAJIbHONU BUPTYabHOM MAIlIWHBI, UM BHIYHC-
JTUTENFHOW abCcTpakiuu. APXUTEKTYpa W TPOILECCHI SBISIFOTCS KIIOYEBBIMU
acreKTaMH Ha 3TOM YpOBHE MOJEITUPOBAHUS CEPBUCOB. APXUTEKTYypa BIIHUSAET
Ha CEPBUCHI, NX apXUTEKTYPHbIE KOH(DUTYPALIUH 1 TUITBI B3aUMOIeHCTBHA (Y 1a-
JICHHBIN BBI30B M aKTUBAIUSl CEPBUCOB) MEKIY PA3JIMYHBIMU CEPBUCAMU, WU
KOMITOHEHTAaMH CHCTEMbI IPOTrpaMMHOT0 oOecrnieueHus. B manHom ciyyae oH-
TOJIOTHSI UCTIOIB3YETCS ISl ONPEICIICHUS ITUX ACTIEKTOB.

Mooenv ons konkpemnou niamgopmur PSM (Platform Specific Model),
KOTOpasi HampaBjieHa Ha KOHKPETHYIO TEXHOJOTHIO Peau3allii CUCTEMBI Cep-
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BucoB. llpu cozmanum 3Toi MoJenM OCYIIECTBISETCS MOUCK HEOOXOIUMBIX
CepBUCOB Yepe3 ceTh. [Ipu 3TOM MCHOIB3YIOTCS OHTOJOTHHU ISl TIOBBILICHHUS
TOYHOCTH TIOMCKa CEpBUCA U OTKPHITHE TAKOTO CEPBHCA, B KOTOPOM YIIOMH-
HAeTCsl B TOYHOCTH UCKOMOE MOHSTHE, B OTIIMYHE OT MIPOU3BOJIHBIX CEPBHUCOB,
B OITMCAHUAX KOTOPBIX BCTPETHIIOCH 33/IaHHOE KiItoueBoe ciioBo. OOIen3BecT-
HO, YTO B PA3JIMYHBIX NPEAMETHBIX O0JIACTSAX OJHH M TE€ XK€ IMOHSITHUS MOTYT
OBITh TIPE/ICTABJICHBI PA3IMYHBIMK TCPMHUHAMHU. MEXaHNU3M OHTOJIOTUH B 3THUX
ClIydasix mo3BOJIsIeT (POPMHUPOBATH OCMBICIICHHBIE, HEPAPXUIECKUE B3AHMOCBSI-
31 MEXIy CepBHUCAMH, T.€. PEATM30BATh KOMITO3HIIMIO CEPBUCOB, CIIOCOOHYIO
YJIOBJIETBOPHUTD 3aMpocC MOJIB30BATENS, XOTS B €€ ONMHUCAHHHU MOXXET He ObITh
HEKOTOPBIX KITFOUEBBIX CJIOB U3 BXOJHOTO 3aIpoca.

Kak m3BecTHO, 1711 KOMOMHHPOBAHUSI CEPBUCOB B HEOOXOAMMBIE MPHIIO-
KEHHUSI MCIOIB3YIOTCS MPOLEAYPHI «XOpeorpapum» U «OPKECTPOBKM». XOpeo-
rpadusi BeO-CEpBUCOB ONpEIelsieT B3aNMO/ICHCTBIE MEXKITy CEpBUCAMU C I10-
MOUIbIO OOMEHHBIX YBEJIOMJICHHI1, 2 OPKECTPOBKA OMUCHIBACT B3aMMO/ICHCTBHE
CEpBUCOB B paMKax OJHOr0 OM3HEC-IpoLecca.

TexHonoruss BeO-CEpPBHUCOB B HACTOsIIEe BpeMs sIBISETCS HambOolee
pacrpoCTpaHEHHBIM CPEJICTBOM PEaTH3allii CEPBUC-OPUEHTHPOBAHHBIX KOH-
HENIUA ¥ MPUBOJAUT K CTaHOBIICHHIO «VHTEpHET CEpBHCOBY, I'ie KOHIICHT-
pPHUPYIOTCSL CEPBHCHI JUIsl Bcex oOmacteil »kxu3HM U OmzHeca. OCHOBOI 3TOM
TEXHOJIOTHH SIBJISIETCSI OTMCAaHHUE CEPBHCOB C a0CTPaKTHBIM CHHTaKcucoM (Web
Services Description Language, WSDL), cemanTuyeckux cepBHCOB (HaIpH-
mep, Web Service Modeling Ontology, WSMO), Gu3Hec-Tpo1ieccoB MpHIIoKe-
Hust (Web Service Process Ontology, WSPO) u ompeneneHue CEpBHCHOTO
nporecca (Hanpumep, WS-BPEL, Business Process Execution Language).

HNuTeponepabelbHOCTh CEPBUCOB SIBISIETCS OCHOBHOM 3amaueit turatdop-
MBI BeO-CEepBUCOB. /[Ba MeTO/Aa HCIOIB3YIOTCS Ha 3TOM YPOBHE: aOCTpaKTHOE
OIMCaHHUE CEPBHCOB JUIS MOANCPKKH UX OTKPBITHUS M YIJAJICHHOTO BHI30BA U
CTaHIaPTU3UPOBAHHBIA MOHTaX (KOMITO3UIIHS) CEPBUCOB U MIPOIIECCOB.

Cremyet nmpu3HaTh, 4TO BEO-CEPBUCHI, ONMCAHHBIE C HCIIOIb30BAaHNUEM SI3bI-
ka WSDL, conmepxar nmpenuMyIIeCTBEHHO CHHTAKCHYECKYI0 WH(pOpMAaLHUIo, U
9TO 3aTPyAHSET OPraHU3AIMIO aBTOMAaTHYECKOro MOWCKa BeO-cepBHCA U BbI-
MIOJTHEHUST KOMITO3UIIH CePBHCOB. [103TOMY MpeUI0KEeHO UCIOIh30BATh TaK-
e CEMaHTUYECKYI0 HHPOPMALUIO B BeO-CepBUCaX, B PE3YJIbTATE YETO MOSBU-
JIOCh MOHSTHE CEMaHTHUYECKHX BeO-cepBuCOB (SWS) co CBOMM SI3bIKOM OIH-
caamust OWL-S (Web Ontology Language for Web Services). MeTosl, HHCTPY-
MEHTBHI ¥ TEXHOJIOTHH ceMaHTH4ecKoro BeO (Semantic Web), KOTOPBIi SBIISIET-
Cs TIPOJIOJDKEHNEM COBPEMEHHOTro MHTepHeTa, yCHIINIMH MHPOBOTO BEO-KOH-
coprmyma W3C (World Wide Web Consortium) HarpaBiieHbI Ha COTIIACOBAaHUE
uHpopmanuu B MIHTEpHETE C €e CEeMaHTUKON U oOecrieueHne HHTEPIIpeTaIiu
JAHHBIX KOMITbIOTEpaMu Hapsiay ¢ moabpMu [15]. Tlouck cepBHCOB mpu 3TOM
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Puc. 2. Csa3p mexxay mozaensimu MDD u metamonensimu

OCYIIECTBISICTCS C MIOMOIIBIO OIICHKH CEMAaHTHYECKOW OJIM30CTH MEXIy diie-
MEHTaMH OHTOJIOTMHM CEPBHMCOB, HAXOJALIMXCSA B PEHO3UTAPUH, M CEMaHTH-
YECKUM 3allpOCOM Ha HYKHBII cepBuc [16].

[Ipy mpoeKTUPOBAHMU CHUCTEM CEPBUCOB HUCIOJIB3YETCS HepapXuyeckas
CHUCTEMa YpPOBHEW OMHCAaHUS CEMAHTUKH CHUCTEMBl CEpBUCOB (pHC. 2), Mpes-
noxenHast OMG (Object Management Group) [17]:

MO: mH(bDOpManMOHHBIN YPOBEHD ((haKTHIECKUE TaHHBIC);

M1: ypoBenb Mozenel (MeTagaHHbIC, WM CEMaHTHKA JaHHBIX);

M2: ypoBeHb MeTaMo/ieNiel (MeTa-MeTaaHHbIe);

M3: ypoBeHb MeTa-MeTaMojeNell (CeMaHTHKa MeTaMoJenel), KOTOpPbIi
yacto HasbiBaloT Meta Object Facility (MOF).

Yposens M2 ormpezenser MoJeib si3blKa MOJeIMpoBanus, a M3 — Jo-
TUYECKHE BBIBOJIBI U3 MMOHATUI ypoBHA M2.

[Ipouecc mpoeKkTHPOBaHUS CUCTEMBI CEPBHCOB MOXKHO CMOJEINPOBATH KaK
npolriecc npeodpa3oBaHuil MOJETIECH, HAaUMHAasE C METaMO/IeNIN B KaUeCTBE BXO/I-
HBIX JaHHBIX M MCHOJB3ys Habop mpaBuil npeodpasosanud. [Ipu sTom camo
npeoOpazoBaHue SBISETCS TaKkKe MOJenbio. Mojenu npeodpa3oBaHUs MOTYT
UMETh pa3IUYHbIe 00JACTH IPUMEHEHUS:

CO3/IaHMe MOJeNiell HIDKHETO YpOBHS, U B HMTOT€ MPOTPAMMHOIO KO,
HaYMHAS C MOJIeNiel 60JIee BRICOKOTO YPOBHS;

0TOOpaKeHNEe U CHHXPOHM3ALIUS MEXK/Ty MOJICIISIMU Ha TOM e YPOBHE HITH
Ha Pa3IMYHBIX YPOBHAX a0CTPAKIINU;

CO3/1aHUE MPECTABIECHUS O CUCTEME HAa OCHOBAHHUHM 3allpOCOB;

VM3MEHEHNE BHYTPEHHEH CTPYKTYpPbI CHCTEMBI JJIs1 YIIPOIIECHHUS €€ BOCTIPHSI-
TUSL U BHECEHHUS JAlbHEWIIMX M3MEHEHMH, HE U3MEHssl IpU 3TOM CYLIECT-
ByIOIIeH (QyHKIIMOHAITLHOCTH;
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o0paTHOE MPOEKTHPOBAHUE OT MOJEIEH HIDKHErO YPOBHSI MM KOJZA JI0
MoJienu 0oJiee BEICOKOTO YPOBHSI.

[Ipeobpa3oBanue Mojiesieit — OCHOBHOM JIEMEHT B IPOEKTUPOBAHUU CHC-
TE€M CEpBUCOB, 00ECIEUNBAIOIINI IJIABHYIO 00paObOTKY BXOASIIUX OHTOJIOIH-
YECKUX MOJEJeH sl JalbHEUIero reHepupoBaHus, QUIbTPAlMd U OOHOB-
JeHus neneBbix Mojiesei. C moMOILbIO S3bIKOB peoOpa3oBaHus MOJIEeH pea-
JU3YIOTCS pa3jMYHble TUIBI TPEeoOpa3oBaHUs, TakWe KaK MOJIETb-MOJIEIb
(MM) unu mozens-koa (MK). Oco6eHHOCTh JaHHOTO TOJX0Aa COCTOUT B TOM,
9TO pa3paboTYHK OOJIBIIYIO YacTh BpEeMEHH paboTaeT HE C KOIOM, a C MO-
nensmu. Hanpumep, orobpaxkenue onucanus WSPO B onucanust WSMO niepe-
HOCHUT (PYHKIIMOHAJIbHBIE CBOMCTBA (KaK CHHTaKCHUYECKHE, TaK U CEMaHTHYEC-
K#e) B Mojiesib PSM. 3To oToOpaxeHue mpeBpaiaeT OnMcaHue MpoIecCoB B
BPEL-ckener 6usnec-miporeccoB. WS-BPEL sBisieTcst S36IKkOM peau3anyu s
BBINIOJIHEHUS TIpOLIecca B BUJE OpKEeCTpOBKH cepBUcoB. Peamzanust WS-BPEL
HOIEPKUBAETCS CEPBUCHBIMH MEXaHU3MaMH OT pa3HbIX NOCTABIIMKOB. [Tockomb-
Ky 51361k WSPO BiTtouaer onrcanus rnporeccon, noxoxkue Ha WS-BPEL, mozens
WSPO moxeT ObITh MOTHOCTBIO TIepeBeneHa B Mojienb WS-BPEL.

[Tpu o6beuaerrnn ODD 1 MDD noaxo1oB i1 paccMaTpruBaeMOTo CITy-
yas ucnonb3zoBanus onucanuii WSPO, WSMO u WS-BPEL npeanoxen cie-
JOYIOIIUN alNropuT™ pazpaboTKu mporpamMmmHoro odecredenus [18]:

1. [Toctpouts HezaBucuMble 001yto (GO) n nomennyro (DO) onToMOTHH,
npu 3ToM yacTh DO mpeBpariaercs B BBIYUCIUTENbHYIO HE3aBUCUMYIO MOJICITh
(CIM).

2. IIpeo6pazoBare Mozens CIM B He3aBUCHMYIO OT MJIATPOPMBI MOJIEIH
PIM cortacHo mpaBmIaM, IpUBEICHHBIM B Ta0. 2.

Tabauya 2. TipaBuia npeodpaszoBanus moaeneii CIM B PIM

ITpasuio Acrniexr Onucanue

CPO [Ta6ioH Jlnst xaxkmoro snementa monenu CIM co3nmath 11aGiioH B
mozaenu PIM

CP1 OnemeHT npouecca | DnemeHT moaenu PIM sBnsiercs anementom moaenu CIM

CP2 Cocrosinue CoszfaHue KOHLEMIMH 110 YMOJYAaHUIO Ul MpeJ- U MOCT-
COCTOSIHUI

CP3 Cunrakcuc JIiis kaXa0ro in- U out-mapaMeTpoB Ipoiecca co3laTh OT-
JICJIbHBIN 3JIEMEHT 00bEeKTa

CP4 CemaHTHKa Co3naTth Tpe- W MOCTYCIOBUS B 3aBUCHMOCTH OT HAJIWUHSI
BHEITHEH JONOJHUTENFHON MH(OpPMAlMKH B BUAE OTPaHH-
YeHUN

CP5 IIponecc Ecimu BbIpakeHMst A7 Ipoliecca JOCTYIIHBI B BUJE Orpa-

HUYEHHUI, TO OHH CO3/AI0T CIIOKHBINA MPOIECC, HUCIIOIb3YSI
onucanus orHomenuii B WSPO
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3. IlpeobpazoBats Moaens PIM B mozens KoHKpeTHOH miaatdopmsl PSM
COTJIACHO MpaBWJIaM, NPUBEACHHBIM B Tabi. 3 (crpaBeuIMBBIM MPH  BBHIOOpPE
s13p1k0B WSMO niist oncanust onronorud 1 WS-BPEL — st opkecTpoBku
CEpBHUCOB), U B COIyTCTBYIOIME Mojenu (Hampumep, B cxemy bJl), ompe-
JIEJIUTh METOJUKY CPAaBHEHUS U aHHOTALIUU CEPBUCOB.

4. Ilpeob6pazoBats yactu oHTosNOrHi DO 1 GO B OHTOJIOTHIO KOHTEKCTa
(CO), ucrnosib3yemMyro BHEITHUM TIPHIIOKCHUEM.

5. IlpumenuTs npeodpazoBanus PSM 1 cOmyTCTBYIOMIMX MOJICIICH B KOJIBI
NPUJIOKEHUN U MPOrPaMMHBIX apTe(aKTOB.

OcHoBHoe npenmyuiectBo MDD — oGecnieuenne HeCKOJIBKUX MTpeodpaso-
Banmit 3ajanHor CIM nmis momnepskku pasnuyHbix tuiatdopm. Hampumep,
MOXHO obOecrieuuTh npeodpa3oBanue onmucanmii OWL-S B kox Java [19] B
kauectBe anibTepHaTuBbl st WSMO n WS-BPEL, no3Boiisist 10J1b30BaTelto
JIETKO MEPEKITI0YATHCS MEXKTy SA3bIKaMH I11aT(HOPMBI.

B3aumopeicTBue 1 MHTErpanus MOAEIEH — IJIaBHbINA BOIIPOC B MOJIEIIBHO-
YIPaBIIsiEeMO METOAO0JIOIMH MOJIEIMPOBAHMSI CUCTEM CEpBUCOB. B Hacrosiee
BpeMsi NEpPCIEKTUBHOMN siByIsieTCsl pa3paboTka obmeit Mmetamoaenun ODM (On-
tology Definition Metamodel) ¢ orpaxxennsmu B UML u OWL [20], a Takxe
pa3paboTKa HOBOTO CTAH/APTAa sI3bIKA ONUCAHUS OHTOJIOTUHU STOW METaMOJIeNH,
IPOBOAMMAs MEXAYHApOAHbIM KoHcopuuyMoM OMG, KOTOpBIM MOAaepKu-

Tabnuya 3. IlpaBuia npeodpazosanus mogeneii PIM B PSM

IIpaBuiio Acrmiext Onucanue
PP1 WSMO W3 momenu PIM, ocHoBanHO#M Ha si3bike WSPO, oroOpa3uth
OTHOIIEHHS TPOIECCOB B cepBUCHBIE KoHLenTsl WSMO u
3anoJiHUTh cBoiicTBa messageExchange (oOMeH cooOrieHwus-
miu) u Pre / postCond (mpe- u moctycioBust)
PP1.1 WSMO obmen | Otobpasute WSPO in- u out- 066ekTbl B WSMO cooOrieHus
COOOIICHNSIMH | OTIMCAHUI 0OMeHa
PP1.2 WSMO npe-u | Oro6pazure WSPO npe- u nocrycnosusi B WSMO nipe- u roct-
[IOCTYCJIOBUS YCIIOBHS
PP2 WS-BPEL OTHoUIeHNsT KOMIIO3UIMOHHOTO Tiporiecca WSPO otobpasuth
B BPEL-mporneccax
PP2.1 WS-BPEL maprt- | [Inst xasxknoro npouecca coznats BPEL maptaepckuit mporecc
HEpCKUi
PP2.2 WS-BPEL op- | IIpeoGpa3zoBarh BelpaskeHHe A Kakaoro nporecca B BPEL-
KECTPOBKa BBI30BE U MEPEHECTH Ha CTOPOHY cepBepa kimeHTckue BPEL-
receive u -reply
PP2.3 WS-BPEL yn- |IIpeoGpa3oBaTh MpoLeccoOpHbIe KOMOMHATOPEI « ; », « T », « | »,
paBieHue npo- | «|[» B coorBercTBytomue BPEL komOuHaTopsl: sequence, pick,
1IECCOM while, and flow (mociieioBaTenbHOCTD, BEIOOP, B TO K€ BpEMsI,
MOTOK)
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BaeT npeoOpa3oBaHUe MOJIENIeH Ha sI3bIKaX OMMCAHUsS OHTOJIOTUN B MOJICIIH Ha
A3bIKax MoJenrupoBanus (Hanpumep, UML).

BriBoabI

Hacrano Bpemst nepexoia Ha HOBYIO IIapaJurMy porpaMMUpPOBaHus, CBA3AH-
HYI0 HEe C 00BeKTaMu, a ¢ OM3HEC-TPOIleCCaMi M MX COCTaBHOW YaCThIO —
omsHec-pyHkuusmMu. Ee naes —KOMIOHOBKA NPUIIOKEHUH yTeM oOHapyKe-
HUSI M BBI30BAa CEPBHUCOB, JTOCTYNHBIX B CETH, JJIS BBIOJHEHUS HEKOTOPOU
3a/1a4M. DTOT MOJIXO0/] HE 3aBUCUT OT KOHKPETHBIX SA3bIKOB IIPOrPaMMHUPOBAHUS
U OIEPAIOHHBIX CHCTEM.

O6benunenHas apxurekrypa SOA — 3TO apXUTEKTypa MPHIOKEHUH,
MOCTPOCHHAs! HA OCHOBE (POPMATIM30BAHHBIX OU3HEC-NIPOIIECCOB, (PYHKIIMU KO-
TOPBIX MPEACTABICHBI B BUJE MHOTOKPATHO UCIOJB3YEMBIX CEPBUCOB C MPO3-
pauHBIMU ONMCaHHBIMU HHTep(eiicamu. [Ipumenenne noaxona MDD B coue-
TaHUU C OHTOJIOTUEH MOXKET IIOMOYb MHKEHEPaM IIPOrPaMMHOI0 00eceueH s
pa3pabaTeIBaTh U YNPABIATh CIOXKHBIMU cucTeMamu. OHTOJIOTMM paccMaT-
puBatorcs kak CIM monenu, mostomy KoHuentyansHbele Mmogenu PIM u PSM
TaKXKe OTPa)XKaloT CEMAHTHUKY JaHHOTO JIOMEHa MPHIIOKEHHH, COOTBETCTBYIO-
11yt 001Iel JOMEHHOI CeMaHTHKE HE3aBUCUMO OT KOHKPETHBIX NOTPEOHOCTEH
IIPUIIOKEHUN.

Taxkum 0Opa3oM, OHTOJIOTHS SIBJISETCSI OCHOBON METaMOJIeNH, IO3BOJISIO-
el reHepupoBaTh KOHLENTYAJIbHBIE MOACTH Ul pean3alii KOHKPETHBIX
UHPOPMALUOHHBIX cucTeM. CTaHOBJIEHUE OHTOJIOI0-OPUEHTUPOBAHHON MPOT-
PaMMHOM HHKEHEPHH CO37aeT BO3MOXKHOCTH OIPEJIEIISITh MPOrPAMMHBIE POSKTHI
HE TolbKO TpeboBaHusMH T3 U MOJENsAMH, HO U OHTOJIOTHEH, oOpasyromien
0a3y 3HaHMI TIPEeIMETHONW 00JacCTH M MCIOIh3yeMOH B KadecTBe IIaT(opmbl
MOJIETUPOBAHMS U JJOTUYECKUX BBIBOJOB JUIsl YIPABICHUS MOJCIISIMU.

[IpennoxeHHbll MOAX0A K IMPOEKTUPOBAHUIO CUCTEM CEPBHCOB XOPOIIO
alalITUPYETCsl K 0COOEHHOCTSIM COBPEMEHHBIX PACHIPEIEICHHBIX BEIYUCIUTEb-
HBIX cpel] (MyJIbTHOOIaKa WM TPHU), KOTJa BeO-CepBUCH MOTYT HaXOJUTh B
pas3IMYHBIX reorpaduyecku pasfeiaeHHBbIX PEHno3UTapusx (BO3MOXKHO, B He-
CKOJIBKMX SKBUBAJICHTHBIX BapHAHTAX Peaau3aliu), a UX KOMIO3UINH B BUJE
CO3/IaHHBIX MPUJIOKEHUH BBITOIHSIIOTCS HA PA3IUYHBIX BBIYUCIUTEIBHBIX Y3-
Jax cpeibl, Pecypchl KOTOPHIX OCBOOOMINCH K MOMEHTY Haydasa BHITTOJIHEHHS
OUEepPEeHOr0 CepBUCAa KOMIIO3UIIMU. B pe3yiibTaTe peaqn3oBaHHOE IPUIIOKEHHUE
UMEET TMHAMUYECKH U3MEHSIEMYIO apXUTEKTYpy U MEPEMEHHBIN KOMIIOHEHT-
HBII COCTaB.
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A.A.Petrenko, A.I. Petrenko

SEMANTIC MODEL-DRIVEN SERVICE SYSTEMS
ARCHITECTURE MODELING BASED ON DOMAIN ONTOLOGIES

The methodology of service systems modeling with the modern service-oriented architecture
(SOA) and its modifications is considered. It is based on the sharing Ontology-Driven Develop-
ment (ODD) and Model-Driven Development (MDD) approaches to business process architec-
ture modeling. The central issue in this case is the interaction and integration of different models
based on the use of business processes semantic ontologies. The implementation of the semantic
model-driven approach to the development of service-oriented software systems is also shown.

Keywords: service-oriented architecture, semantic services, model-driven development, on-
tology, ontology driven development, business-model, universal language of modeling UML.
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IIETPEHKO Anexceui Anexceesuu, acnupanm Yuebno-nayunozo xomniekca «Hn-m npukiaonoeo
cucmemnoeo ananusay Hayuonanvnoeo mexuuueckoeo ynusepcumema Yxpaunvl «Kuescxuil nonu-
mexnuueckuil un-m» MOH u HAH Ykpaunol, komopuwiii oxonyun ¢ 2014 2. Obaracmo HayuHvlx uccie-
008aHUll — CEePBUC-OPUCHMUPOBAHHbIE APXUMEKMYPbL, UX MOOETUPOSAHUE U Peanu3ayUsl.

IIETPEHKO Anamonuii Meanosuu, 0-p mexH. Hayk, npogheccop, 3a8. omoeiom uHGopmMayuoHHbIX
pecypcog u kagheopoii CUCmemMHo20 NPoeKmuposanus Yueono-nayunozo komniekca «Mn-m npux-
JIa0H020 cucmemnoz20 ananusa» Hayuonanoho2o mexuuveckozo ynueepcumema Yxpaunst « Kuesckuii
noaumexuuveckutl un-m» MOH u HAH Ykpaunvl. B 1957 2. okonuun Kuegckuii nonumexnuyeckutl
un-m. Obaacmo HAYUHBIX UCCIEO08AHUN — CEPEUC-OPUEHMUPOBAHHbLE GbIYUCICHUS 0N PeleHus
NPAKMU4ecKux 3a0a4 MejcoUCYUnIUHapHo20 XapaKmepa 6 UHMeNIeKMyalbHOl cpede; Op2anU3ayus
pacnpeoeneHHbiX nPOSPAMMHO-MEXHUYECKUX CemegblX KOMNIEKCO8 KONNeKMUBHO20 NPOeKmuposad-
Hust Ha 6aze epud/o6aaunbIX MEeXHOI0UL.
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