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3ATAJIBHA XAPAKTEPUCTHUKA POBOTH

AKTYyaJbHICTh TeMH. AHaJII3 ICHYFOUUX TEHJICHIIIN PO3BUTKY 1H(OpMaLIHHUX
TEXHOJIOT1M, 30KpeMa BUKOpPUCTAaHHS [HTEpHET Ta CHCTEM EJIEeKTPOHHOI KOMEpIlii,
CUCTEM MOOITBHOTO JOCTYITY, MEPEKEIICHTPUYHUX CUCTEM, IMOKA3ye€, 110 TEMITH 3MiH
Ta CKJIaJHICTh IPOrPAMHUX CUCTEM MPOJAOBKYIOTh 3pOCTATH.

Ile BimmoBimae 3aradbHUM TEHIEHIIISIM Ti00aii3amii y CBITOBIM €KOHOMIII,
HEOOX1THOCTI IBUKO pearyBaTu Ha 3MiHU y Oi13HECOBOMY cepenoBuii. [ligBuieHHs
MOOUTEHOCTI O13HEC-TIPOLIECIB Ha CHOTOJIHI CIIHUPAETHCS HAa MIMPOKE BUKOPUCTAHHS
IpPOrpaMHUX CHUCTEM Ta TEXHOJIOTIM 1 B CBOIO YEpry CTaBUTh BHCOKI BHUMOTH [0
SIKOCTI TPOTPaMHUX CHCTEM Ta 1X 3[aTHOCTI MIBUAKO Ta OE3MOMIIIKOBO a/IallTyBaTHCSI
710 3MiH 013HECOBOT'O CEPEIOBHIIIA.

B 1mux yMoBax akTyaJbHUM € pO3pOOJICHHS HOBHUX apXiTEKTYpPHHUX MPUHITUIIIB,
METO/IB Ta 3aco0IB CHPSIMOBAaHUX Ha CIPOIICHHS MOOyA0BH, Moaudikaiii Ta
aJMIHICTPYBaHHS MMPOTPAMHUX CUCTEM Ta IMIJIBUIICHHS iX SKOCTI.

Bucokuii piBeHb CKJIAaJHOCTI MPU3BOIUTH 1O BUHUKHEHHS PSIY HEIOJIKIB Ta
BY3bKHX MICIlb, SKHUMH XapaKTePU3YIOThCSA ICHYIOUI apXiTEeKTypud MpOTpaMHHUX
CUCTEM Ta MiAXOJAHU J0 iX MPOEKTYBaHHS. 30KpeMa!

— MPOEKTYBAHHSI TMPOTPAMHOI CHCTeMU Oa3yeTbcs Ha (ikcoBaHOMY HabOpi
BUMOT JI0O CHCTEMH, SIKi YaCTO BH3HAYEHI HEYITKO, B Pe3yibTaTi 4OTO OTPUMYIOThH
CHUCTEMH, SIK1 IOTaHO PearyrTh Ha 3MIHY BUMOT Ta 30BHIIIHIX YUHHHUKIB, SIK1 JIOPOT1 y
MIATPUMIIL Ta KCIUTyaTallli 1 B IKMX HEPIJIKO TPaIUIIIOThCS 3001 Ta aBapii;

— MPOCKTYBAaHHS HAWYACTIIIEC TMOMAETHCA, SK IMKIIYHE IMOBTOPEHHS TaKUX
pOOIT K BU3HAYEHHS BUMOT, MPOCKTYBAHHS apXITEKTypH, NpUAOaHHS OO0JIaIHAHHS,
KOAYBaHHA MPOTPAMHOTO  3a0€3MEYeHHs, TECTYBaHHS, BIPOBAKEHHS  Ta
eKCIUTyaTallisl, peai3aiis Takoro MiAXOAy 3a3BH4Yail 3aiimMae Oarato dvacy 1 He
JI03BOJISIE THYYKO pearyBaTH Ha 3MiHH CEpPEIOBHUIIA Ta BUMOT J0 CUCTEMH;

— B ICHYIOUHMX MPOTPAMHHX CUCTEMax MpaBuUiia Ta alTOPUTMH (DYHKIIIOHYBAHHS
KOPCTKO 3alllUTl Yy KoAl; Oynp-sfika 3MiHAa QJIrOpUTMy Ta TMpaBUJI BHMArae
NEepeKoIyBaHHs Ta TECTYBaHHS, 1110 3aiiMae 0arato 4acy Ta Joporo;

—iCHy€ BIIpUB CHCTeMH OI13HEC-TIPOIIECIB BiJ MPOrPaMHOI CHUCTEMH, sKa
3abesrneuye ii (QYHKIIOHYBaHHS, y pe3yibTaTl 3MiHa y Oi3HeC-polecax He MOXKe
OyTH OINepaTUBHO BIOOpaKeHA Y MIPOTPAMHIN CUCTEMI.

Ha BupimeHHs: HayKOBO-TEXHIYHOT MpoOIeMU TOOYI0BU MPOTPAMHHUX CHUCTEM,
3MaTHUX J0 ajanTalii B yMOBaxX 3MiH cepeloBHIla (DYHKI[IOHYBaHHs, CIPSIMOBaHI
HAyKOBl JIOCHI/DKEHHS 32 JEKUIbKOMa TEOPETUYHUMHU Ta TEXHOJIOTTYHUMHU
HaIpsIMaMH.

30kpeMa, B Tally3l TEXHOJOTIH pPO3pOOKH MPOrpamMHOro 3a0e3meueHHs
MPOBOAATHCS JIOCHIDKCHHST METOJMIB THY4Ykoi po3poOkm (Agile programming).
Lli meToqu € e(eKTUBHMMM TNpPU CTBOPEHHI BIAHOCHO NPOCTUX CHUCTEM, B HHUX
CKJIQ/IHO CIUIAaHYBAaTHU TEPMIHH peanizallii BU3Ha4YeHUX (QyHKI[IOHATbHUX BUMOT .

3 MeTo10 BpaxyBaHHs crielu(}iku O13HEC-TIPOLECIB B apXITEKTypy MPOTrPaMHO1
CUCTEeMH BBOAMThCS piBeHb Oi3Hec-noriku (Microsoft .NET WPF application
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framework, Domain driven designBojaHouac, Take 3ampOBaPKCHHS 3a3BHYail
HOCHUTb CTAaTHYHUHN XapakTep Ta BPaxOBYeE JHIIE CTaH Oi3HEC-TIPaBWJI Ha TMEBHUU
MOMEHT 4Yacy, peamizalfis >k O0i3Hec-npaBUil SK YaCTUHHU 3arajJbHOT0 KOAY CHUCTEMH
CYTTEBO YCKIIAJHIOE 11 MOAUPIKALIIO.

Ha BupimenHs 3a3HayeHUX BHILE HEAOJTIKIB COPSIMOBAaHI MOJAEIHHO-
OpIEHTOBaHI MIAXOIM, B SAKUX BHIUICHO (opmanizaliio ajroputMy poOoTH
IPOrpaMHOi CHCTEMH BiJl CHUCTEMHU OMNpPALIIOBAaHHS LBOTO alroputMmy. Takuil miaxina
3ampornoHoBaHo Memiopom Ta [lmaepom, siki cmoudaTtky OyaylOTh MOJENb
IPOrpaMHOi CHUCTEMH, IO MOTIM KOMIIITIOEThCS y KOA. BoaHodac, mpakTU4HE
3aCTOCYBaHHSI LILOTO MIAXOJY IMOKa3auo, IO HOro CKIQJHICTh € CIIBMIPHOIO 31
CKJIQ/IHICTIO CTBOPEHHSI MPOTPAMHOI CUCTEMH TPAAMIIHHUM CriocodoM. Y poboTrax
Pocca, Xes (Ross, Hay)ra psay iHIIMX aBTOPIB 3alpOIOHOBAHO JCKJIapaTHBHHIA
omnuc Ta 30epexeHHs O13HEC-TIPaBUJI B OKpeMil crielianizoBadiil cucremi. [1pu ibomy
YaCTUHOIO MPOTPAMHOI CHUCTEMH € TaK 3BaHAa MalllMHa TPaBUI Ui KOHTPOIIO
BUKOHAHHS O13Hec-mpaBui. Takuil miaxig 103BOJsIE THYYKO HATAIITOBYBATH CUCTEMY
npu 3MiHi Gi3Hec-npaBmi. Moro oGMexeHicTh 0GYMOBIICHA HEMOX/IHBICTIO MOJATH
yci  oco0mmBOCTI  Oi3HEC-CepellOBUINA Yy  BUIUIAAI  NpaBUil,  BIACYTHOCTI
JEKJIapaTUBHOTO OIMHUCY CEePeIOBHUIIIA.

[lepcrieKTUBHUM HAmpsIMOM Yy BUpIIIEHHI IpoOieMu ajanTaiii MporpaMHOl
CHUCTEMH JI0 3MIH CEpPEIOBHUIIA € BUKOPUCTAHHS MIAXOMAIB 1HTENEKTYaIbHUX CHUCTEM,
30Kpema oHTosoriyHOro MonentoBanHs (['pyOep, Kaminiuenko). Ha Biaminy Bix
KJIACHYHMX MOJIEIbHUX TIJIXO0JIB, OPIEHTOBAHMX HAa KOMIIJIBLOBAaHI MOJIENl YU
OMpAIIOBaHHA TPaBWJI, Yy TiAXOAI OHTOJOTIYHOTO MOJEIIOBAaHHS OyAyIOTh
dbopMaIbHy MOCIb MPEAMETHOI 00sacTi (OHTOJIOrIIO), sIKa MOXE OYTH MOBTOPHO
BUKOPHCTAaHA JJisl MOOYJOBH IHIIMX MPOTPAMHHUX CHCTEM IS Ii€i K MpeaIMeTHOi
o0Jiacri.

Jli1s moOymoBH MPOTPaMHUX CHCTEM 3 BUKOPUCTAHHSIM OHTOJIOTIYHOTO T AXOMY
JOLUTBHO 00paTé 00 €KTOM pO3IJsiAy 3ajady, sK HailMeHIy 11eHTH(]IKOBaHY Ta
HEOOX1HY YacTHHY Oyab-sK0i poboTu. [lonamms 3a0ayi BU3HAYAETHCS B JITEPATYPI
SIK YCBiIOMJIEHA POOJIEMHA CUTYaIlisl 3 BU3SHAYCHUMH YMOBaMH (TaHUMH) Ta METOIO.

AHani3 ICHyIOYHX MIIXO0AIB 0 MO0y 0B Ta MoaudIKallii IporpaMHUX CUCTEM
MOKa3ye, 1110 He3BAXAKUYH Ha 3HAYHUI 00CAT 3yCHJIb, CIIPSIMOBAHMX HA MM1IBUIICHHS
30aTHOCTI ~ MPOrPaMHOI  CHCTEMH  aJanTyBaTUCS O 3MIHM  CEpelOBUIIA
(GyHKIIIOHYBaHHS, 115 Mpo0JiemMa 3arajoM Iie He BUPIIICHA.

OTtxe, iICHye HayKOBa-IPHUKJIaaHa MpoOeMa MiBUILCHHS SIKOCTI pO3pOOIeHHS
Ta (PYHKIIIOHYBaHHS MPOTPAMHUX CUCTEM, B aCMEKTaX IOB' sI3aHUX 31 CKJIAJIHICTIO iX
noOy/IoBH, Ta ajamnTailii 0 aKTyaJbHOTO CTaHy MpeAMETHOI oOiacti. 3a3HayeHa
npobsiemMa BijioOpakae (GyHIAaMEHTAIbHE MPOTHUPIYUS MIK 3MIHHHM XapaKTepoM
CEpeIoBHINA, B SKOMY (YHKI[IOHYE MPOrpaMHa CHCTEMa, Ta BUMOTAMH IIBHJIKOI Ta
KOPEKTHOI afganTarii CKJIaJHOI MPOrpaMHOI CHUCTEMH JO LWX 3MiH, Ha IMOJOJaHHSA
SAKOTO 1 CHpsSMOBaHE I AMCepTaliiiHe AOCHDKEHHS. Y JAucepTauiiHii poOoTi
MOJJaHO  BHPILNICHHS  BKA3aHOI  HAYKOBO-TIPUKJIAAHOI mpobimemMu Ha  0Oasi
3aMpPOTIOHOBAHOI OPUTTHAIBHOI TEOPETUYHO-METOMOJIOTIYHOI KOHIEMIi Ta METOIIB



nodbynoBu Ta Moaudikaili MpPOrpaMHUX CHUCTEM IUISXOM  BUKOPHUCTAHHS
OHTOJIOTIYHUX MOJEIEH 3a1ad.

3B's130k  po0OTHM 3 HAYKOBMMHM @pOrpaMaMi, IUIAHAMH, TeMaMH.
Huceprariiiina po00oTa BUKOHaHa B MeXaX HayKoBoro Hampsmy «HoBi koMIl' 0TepHi
3aco0M Ta TeXHOJOril iH(popMaTHU3allii CyCHiIbCTBa» BU3HAUYEHOTO MPIOPUTETHUM Y
MePENTiKy aKTyallbHUX TIPpo0eM MIiHICTEpCTBOM OCBITH 1 HayKd YKpaiHH, KOHIICTIIi1
nporpamu iHpopMmatuzauii HAH VYkpainu, Bu3HaueHOi NMPIOPUTETHUM HAMpPsSMOM,
srigHo posnopsxeHHss Ne 146 Big 27.02.2004p. Ta 3a TEeMaTHKOI HAayKOBUX
nocpkeHb  kadeapu  iHGoOpMaIIMHMX CHUCTeM Ta Mepexxk HarioHansHOTO
yHiBepcUTETYy «JIbBIBChbKA MOJIITEXHIKA» , 30KpeMa B pamkax jepkoromkernoi HJIP
«Mogeni Ta METOIU MTOOYI0BH 1HTEJIEKTYabHUX CUCTEM O13HEeC-aHATITUKH Ha OCHOBI
IHTErpoBaHUX  IHQOpPMAIIMHUX  pecypciB», HOMEp JepKaBHOI  peecTparlii
0110U001102. ArTopoMm po3poOJICHO apXITEKTYpy, NPUHIMIK (HYHKI[IOHYBaHHS,
METOJIM TIOJIaHHS Ta OMpAIIOBaHHS 3HAHb, IHCTPYMEHTAJbHI 3aCO0M MOJIETIOBAHHS
IHTENIEKTYaIbHOT CUCTEMH O13HEC-aHATITUKUA HAa OCHOBI OHTOJIOTIYHHUX MOJIETICH 3a1ad.

Meta i 3agaudi pochimkeHnsi. Metoro poOOTH € PO3B SI3aHHS HAYKOBO-
MPUKIAAHOI TpoOJIeMH TIABUINCHHS SKOCTI MPOTPAMHUX CHUCTEM  3aBISKH
CHpOIICHHIO MPOLECIB iX MoOyAoBH, Moau(iKallii, agMIHICTPyBaHHS Ta MIATPUMKH
[IIXOM BUKOPUCTAHHS OHTOJIOTIYHUX MOJIENIEH 3a/1a4.

JIJist TOCSTHEHHST TIOCTABIIGHOT METH B JAMCEPTalliiHIi poOOTI BUPIIIEHO Taki
3ajadi.

1. AHami3 iCHYIOUYHX TIIXOAIB J0 MOOYJAOBHM Ta apXITEKTyp MNPOrpaMHUX
CHCTEM 3 METOI0 BU3HAUEHHS BY3bKHX MICIIb Ta PE3EPBiB JJIS IMiIBHUIIEHHS X SIKOCTI
Ta CTIPOIICHHS 3aB/aHb CTBOPEHHS, MOIU(IKAIIi] Ta CyPOBOY TAKHX CHUCTEM.

2.P0O3BUTOK TEOPETHYHHMX 3acajJ TOJaHHS Ta OIpaIfoBaHHS 3HaHb MPO
npeaMeTHy o0JacTh y MPOTPAaMHHUX CHCTEMax Ha OCHOBI OHTOJOTIYHHMX MOJENel
3a7a4 3 METOK PO3POOKH Ta TEOPETUYHOTO OOTPYHTYBaHHS NPHHIIMIIIB MOJAHHS Ta
OTIpAI[IOBAHHS 3HAHb y TAKUX CUCTEMaX.

3. Po3pobieHHs apXiTEeKTypHUX NPUHLMUIIIB Ta METOIB MOOYIOBH MPOrPaMHO1
CHUCTEMHM Ha OCHOBI OHTOJIOTIYHHUX MOJENeH 3aaad, po3poOka ePEeKTUBHUX METO/IB
B3a€MOJII MOJeNel y CHCTeMi Ta BH3HAUYEHHS CHOCO0IB peamizalii aJanTUBHUX
MO>KJIUBOCTEN y TaKiil cucTeMi.

4.Po3po0ieHHs] METOAIB BUPIIIECHHS 3a/a4 3 BUKOPUCTAHHAM OHTOJOTIYHHX
MOJIeTieil Ha OCHOBI PO3POOJIEHUX TEOPETHUUHHUX 3acaj Ta apXITEeKTYPHUX MPHUHIIMIIIB
Ta iX MpaKkTUYHE 3aCTOCYBaHHS 3 METOK BH3HAYEHHS TPAKTUYHOI IIHHOCTI
OTPUMAaHMX PE3yJIbTATiB.

5. Po3pobka Ta nmociipkeHHsS IHCTPYMEHTAJIBHUX 3ac001B Jyuisi MoOyJ0BU Ta
MO/JICTFOBAHHS TIPOTPAMHUX CHCTEM Ha OCHOBI OHTOJIOTIYHHMX MOJIENEH 3a1ad.

6. ocnikeHHs nepeBar 3aCTOCYBaHHS OHTOJIOTIYHUX MOJENeH A1t o0y 10BU
NpOrpaMHUX CHUCTEM, pO3pOOJCHHS METOMIB BH3HAUEHHS 1X BIUIMBY HAa
XapaKTEPUCTHKU SKOCTI MPOrPaMHOro 3abe3rneueHHs Ta (OPMyBaHHS BiIOBITHUAX
OIL[IHOYHUX CITIBBIHOIIEHD

06’ ekmom  OdocniddcenHsa € TPOLUECH TMOOyAOBH Ta (DYHKLIIOHYBAHHS
MPOrPaMHUX CHUCTEM.



Ilpeomemom  OocniosxcenHs €  apxiTeKTypd, METOAM TOOYJIO0BH Ta
(GYHKI[IOHYBaHHS IPOrPaMHUX CHCTEM Ha OCHOBI OHTOJIOTIYHUX MOJIETICH 3a/1a4.

Metoau npociaimkennsi. J[ns BupimieHHS 3a7a4i  aHAMI3y MIIXOMIB 0
noOyI0BY MPOrPaMHUX CHCTEM BHUKOPUCTAHO: 3arajbHy TEOPII0 CUCTEM, CUCTEMHHUIA
aHalli3, METOAM aHali3y Ta MOJENIOBaHHS Oi3HeC-NPOIECiB, TEOPi0 EBOJIOLI]
IPOrpaMHUX CHUCTEM. Y TIpOIECl pO3pOOJIEHHS TEOPETHYHUX 3acaj MOJaHHS Ta
OTMpAIIOBAHHA 3HaHb y MPOTPAMHUX CHCTEMaxX Ha OCHOBI OHTOJIOTIUHUX MOJEJei
3aJ]a4 BUKOPUCTAHO TEOPETHKO-MHOKHUHHI MIAXOAH, TEOPIIO THIMIB, anredpy CUCTEM,
TEOPit0 MOOY/IOBH IHTEJICKTyaIbHUX CHCTEM Ha 0a3l OHTOJOTIH, Teopito cxem. [lpu
PO3pOOIICHHI apXITEeKTypPHUX MPUHIIUIIB MOOYAOBH MPOrpaMHUX CHUCTEM Ha OCHOBI
OHTOJIOTIYHUX MOJIENe BUKOPHUCTAHO amapaT MOJAEIbHO-OPIEHTOBAHMX MiTXOMAIB J0
noOy/I0BH TPOTPAaMHUX CHCTEM, 3arajibHi apxXiTeKTypHI MPUHLIMION TMOO0YA0BU
IPOrpaMHUX CHCTEM, METOJIA CEPBICHO-OpieHTOBaHUX cucteM. [1ig gac po3poOieHHs
METOJIB BUPIIICHHS 3a/lad 3 BUKOPUCTAHHSIM OHTOJIOTIYHUX MOJEJNEH 3aCTOCOBAHO
METO/M KOHIIETITYaJIbHOTO MOJICTIOBAHHS Ta CHUCTEM IMIATPUMKH MPUHAHATTS PIIlICHb.
Jnis po3poOneHHs Ta MAOCHIIKEHHS I1HCTPYMEHTaJIbHUX 3aco0iB MOOyAOBH Ta
MOJICJIIOBaHHSI TMPOTPaMHUX CHCTEM Ha OCHOBI OHTOJIOTIYHUX MOJeNe 3amad
BUKOPUCTAaHO XMI- TexHomorii i crenudikamii momaHHs mojuened. Y mporieci
JOCIIKEHHSI ~ €(DEeKTUBHOCTI  3aCTOCYBaHHS OHTOJIOTIYHHUX  MoOJeNed  3amad
3aCTOCOBAHO  METOOJIOTIi  BHU3HAYEHHS  MapaMeTpiB  SKOCTI  MPOTPaMHOrO
3a0e3neyeHHs, MojaHi y MibkHapomaHux crapmaprax ISO 9126, ISO/IEC 2510,
a TaKOX METOIH OI[iHIOBaHHS TPUBAJIOCTI BUKOHAHHS 3aBJaHb ITPOCKTY.

HaykoBa HOBH3HA oJIep:KaHUX Pe3yJIbTATIiB. Y3araJbHEeHO HaAyKOBAa HOBU3HA
pe3yJbTaTiB TojsArae y po3poOili HOBUX MPHUHIUINB Ta METOAIB TOOYI0BU
POTPaMHUX CHUCTEM, sIKi 0a3yIOThCsI HA BUKOPUCTAHHI OHTOJIOTIYHUX MOJIEJIeH 3a1ad,
10 3MEHIIY€ CKJIQJIHICTh iX MOOYJ0BU Ta ajamnTaiiii 0 3MiH MPEeIMETHOI 00JacTi.
OpneprkaHo Taki HOB1 HAYKOBI Pe3yJIbTaTH:

e BIEpIIE PO3pOOJEHO MEXaHI3M B3a€EMOJIi Mojenei 3amad, sKkuil 3abe3mneuye
BUpIIICHHS 3a7a4 TOILIYKy peJIeBaHTHUX MoOJenel, BHOOpy Mozem Ta ii
1HIami3arii; el MexaHi3M YMOJKIIUBITIOE BUPIIIIEHHS CKJIAJHHUX 3a7a4 y CUCTEMI,
OaraToBaplaHTHICTh METO/IIB PIIIEHHS 3aja4i Ta MOBTOPHE BUKOPUCTAHHA 3HAHb Y
CHUCTEMI,

* BIIEpIIE PO3POOJICHO O3HAUEHHS KOHTEKCTY Ta METOJ MOr0 BHU3HAYCHHS, B SIKOMY
Ha BIAMIHY BiJl iICHYIOUHX, BUKOPHCTOBYEThCSI 0a3a 3HaHb, IKMH HE 3aJCKHUTh BiJ
3a/1a4, 0 BUKOPUCTOBYIOTh KOHTEKCT, & TUIBKH Bijl CTaHy 0a3u 3HaHb,

 BIEpIIE PO3pOOJIEHO METOOJIOTII0 MOOYAOBH OHTOJOTIT MpeaMETHOI 00JacTi Ha
OCHOBI aHali3y KOMIUIEKCY 3ajady, 10 BUPIMIYIOTh y il 00JacTi; Ha BIAMIHY BiJ
ICHYIOUHX, Il METOJOJIOTISI BU3HAYA€ ITEPaTUBHUM HpoIec po30ya0BU OHTOJOTI]
Ta 3abe3nedye Kpamnry il OOTpyHTOBAHICTh, CHPOIIY€E MPOIEC CTBOPEHHS Ta
Moau(ikallii OHTOJOTIi, a TaKOoXX CTBOPIOE MOXJIMBICTh 11 Bamifaiii yepes
KOMIUTIEKC BUKOPHUCTAaHUX MOJIETIEH;

e BIEpIIE 3alpOTIOHOBAHO Ta OOTPYHTOBAHO TPUHIUI TOOYAOBA MOICIHHO-
OpIEHTOBAaHMX TMPOTPAMHHUX CHCTEM 3 BHKOPHUCTAHHSM IHTEpHpeTaIlii Mojenei
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3aaa4, skuil Ha BiAMiHY Big XUML, nmae 3Mory crnpocTuTu mpoliec MmoOyaoBH Ta
Moau(iKallii CUCTEMU;

* BIEpIIE PO3pOOJIEHO HOBUM, Oa30BaHMI HA OHTOJOTIYHUX MOJENSX 3a]ad, METOJ
KEpyBaHHS JIOCTYIIOM JIO PECypCiB TPOrpamMHOi CHUCTEMH, SKHH TOPIBHSIHO 3
merogoM RBAC ta ABAC He mae eexTy HAKOMUYCHHS TIPaB JAOCTYIY 3 4acOM,
HAJa€ MpaBa y KOHTEKCTI BUKOHYBAaHMX BUPOOHUYWX 3aBJlaHb, CIPOILYE MPOIIEC
Ha/IaHHS Ta BUIYYCHHS IPaB,;

* BIEpIIE MPOAHATI30BaHO €(PEKTHBHICTH 3aCTOCYBAaHHS OHTOJIOTIYHUX MOJENeH
3aa4 A1l TTOOY/IOBH MPOTPAMHHUX CHUCTEM Ta PO3pOOJICHO BIAMOBIAHI OILIIHOYHI
CITIBBIJIHOIIIEHHSI, K1 JAalOTh 3MOTY OIIIHUTH BIUIMB HA XapaKTEPUCTHUKHU SKOCTI
MPOTPaMHOTO 3a0€3MEYEHHS;

* OTpuMaja MOJAJIBIINI PO3BUTOK KOHLEMISA MOOYyA0BH 0a3 3HaHb, SIKA MOJIATAE Y
BKJIIOUEHH1 y 0a3y 3HaHb OKpIM OHTOJIOTI Ta iH(popMaIiiiHOi 6a3u e Mojenen
3aj]a4; Taka KOHIICMIis, Ha BIAMIHY BIJ ICHYIOUHX, TIIO€IHYE TMEpeBaru
OHTOJIOTIYHOTO Ta MPOLEAYPHOrO MIiAXOJIB, Ta OpPIEHTOBAaHA HA MIATPUMKY
BUpIIICHHS 3aJlad 3 BUKOPUCTAHHSAM Oa3u 3HaHb 1 J03BOJIAE (PopmalizyBaTu,
HaKOTIMYYBaTH Ta MOBTOPHO BUKOPUCTOBYBATH JIOCBIJ IIOJI0 CIIOCOOIB BUKOHAHHS
3amad.

I[IpakTuyHe 3HAYEHHS OJep:KaHUX Ppe3yibTaTiB. lIpakTHuHe 3HAYEHHS
JUCepTallifHOT pOOOTH MOJIATAE Y-

* JOCHIDKEHHI Ta po3poOimi crmoco0iB 3acTOCYyBaHHS MOJENeW 3amad IS
MOJIETIIOBaHHsI O13HEC-TPOIECIB Ta CHCTeM Ol3HEC-aHANMITUKH IiIINPHUEMCTB,
BU3HAUEHHI TUIMIB MOJIEJIEH, IX CTPYKTYpH Ta CIIOCOOIB BUKOPUCTAHHS,

* po3po0Ill OHTOJIOTII Taly3l TECTyBaHHS MPOTPAMHOTO 3a0e3MedYeHHS Ha OCHOBI
aHaJTi3y MPOIIECiB Ta 3aBJaHb TECTyBaHHS,

* po3poOIIl CrIOCcOOIB MOJAHHS OHTOJOTIYHUX MoJieNiel O13HeC-TIPOIIeCiB Ta METO/IB
1X BUKOPUCTAHHS JIJIs1 aBTOMAaTHU3allii TECTYBaHHS MPOTPAMHUX MPOAYKTIB;

* po3po0iii coco0iB CTBOPEHHS HA OCHOBI OHTOJIOTIN 3a7a4 TYPUCTUYHHUX CEPBICIB,
K1 BAKOPUCTOBYIOTb JIJIsl MPUAHATTS pIlICHb 1HPOPMAIIIIO 3 KOHTEKCTY MOT3IKH;

* po3po0Ill CTPYKTYpH, MPHUHIUIIB (PYHKIIIOHYBaHHS 1HCTPYMEHTAJIbHUX 3aco0iB
JUIS CTBOPEHHS Ta MOJCIIOBAHHS MPOTPaMHUX CHCTeM Ha 0a3i OHTOJIOTIYHUX
MOJIEJIEN.

Pesynpratn  pobOTM  BOPOBAaPKEHO Yy  HAaBYAIBLHOMY  Mpolleci Ta
BUKOPHUCTOBYBAJIUCS 30Kpema, s KoMmaHii «Djgoop bect», «AHaT», a TakoX B
1H(GOpMaLIHHO-TIPOTPAMHUX CHCTEMAaX PALY MiIIPUEMCTB.

OcoOucTuii BHecok 3100yBaua. Yci HAyKOBI pe3yJbTaTH AHUCEPTALIMHOI
po0OTH OTpHUMaHI aBTOPOM OCOOMCTO. Y NPYKOBAaHUX MpalsixX, OMyOIiKOBaHUX Yy
CHIBaBTOPCTBI, aBTOPY HAJIEKATh. 3aCTOCYBaHH METOAOJIOTIT MOOYI0BM OHTOJIOT] Ha
OCHOBI aHaJi3y 3aja4 JI0 IpeIMETHOI ramxy3i TectyBaHHs [3]; mocTaHoBKa 3amadi,
METOJlT KEpYBaHHsS JOCTYIOM Ha 0a3l Mojeneil, CTPyKTypa MOAENi, MNpPUKIAIH
BUKOPHCTaHHs Mojenei [14]; MeToan BimoOpakeHHS IMOMIH y MOJEISAX IPOEKTY-
BaHHs [16]; cmocoOm mojgaHHS Ta mapaMeTPHUHI MOJENI CEPBICIB PO3MOIIICHUX
inpopMariinux cucreM [17]; moctanoBKa 3agaui, Kiacuikarisi MOeIeH, TPHUHIIUITH
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(GYHKIIFOBaHHS CUCTEMHM HIATPUMKH JIOTOBIpHOTO Iporecy [24]; mocTaHoBKa 3a1adi,
dbopMa MomaHHA CHUTYyaI[iiHOI MOJENi, MPUHIMIN BUKOPUCTAHHS Ta OIpPAIfOBaHHS
MOJIeNIell Y TYPHCTUYHOMY cepBici [25]; mocraHoBKa 3amadi, ¢opma IMOJaHHS Ta
CcrocoOM OMpAaIfOBaHHS MoJeNeld y TypUCTHYHOMY mopTani [26]; amropurm
KOHCEHCYCHOTO OIIIHIOBaHHS Y BUTJISIAI MOJieNiel 3HaHb [27]; apXiTeKTypa Ta METOIH
BUKOPHCTAHHSA OHTOJIOTIYHUX MOJeNel 3ajad A MoOyJOBH MPOTPaMHUX CHUCTEM
[28]; mpuHIMIIM Ta METOIW 3aCTOCYBaHHS OHTOJIOTIYHHX MOJENEH B CHCTEMax
HiATPUMKH IPUHHATTS pitneHs [29].

Anpobauia pe3dyabTaTiB aucepranii. OCHOBHI pe3yJbTaTU IUCEPTALINHUX
JOCTiPKeHb HEOJHOPA30BO JOMOBIJANMCA Ha MIDKHApPOJHUX HAYKOBHX KOH(QepeH-
151X, 30KpeMa Ha KoH(pepeHiisax «KoMr' loTepHi Hayku Ta iH)OpMaIIiitHl TeXHOIOT1i»
ITCE (M.Binuuus, 2010), daTenekTyalibHi CUCTEMH MPUUHATTS PIIICHb 1 MPOOIeMH
obOuuncmoBanbHoro intenekty» ISDMCI (M. €snaropis, 2011), €uctemHuii aHais
ta iHGopmamiiai Texnonorii» SAIT (v. Kuis, 2011, 2014), Komn' roTepHi HaAyKH Ta
iHpopmariitai texaonorii» CSIT (. JIeBiB, 2009-2012), HkicTh TEXHONOTIH —
sKicThb )kUTTs» ([Tosbmia, M.Ilepemunin, 2014).

Ilyoaikamii. 3a pesynapTaTamMu aucCepTALIMHUX JOCITIKEHb OIyOJIIKOBAHO
36 HaykoBUX mpailb, 30KpeMa OJHOOCIOHy MoHorpadito «KoHIenTyajlbHe
MOJICTIIOBaHHS IHTENCKTYaIbHUX MpOTrpaMHUX cuctem» [1], 26 crateid y QaxoBux
HAYKOBMX BHJIAHHAX [2-27], QmnyOmikaliii y MmaTepiajaX MiKHApOIHUX KOH(MEPEHIIiH
[28-36]. Cepen 1mux HayKOBHX IMpaib 5 crareli omyOJiKOBaHO Yy BHIAHHSX,
1HJIEKCOBaHMX Y MIXKHApOJAHUX 0a3ax AaHuX [2-6], 26 04HOOCIOHMX MyOTiKaIlii.

Ctpykrypa Ta 00csar podoru. J{uceprariiina podoTa CKIATAETHCS 31 BCTYIY,
[IECTU PO3JALUIIB, BUCHOBKIB, CIIMCKY BHKOpUCTaHUX Jkepen 3 184 HaiimeHyBaHb Ha
18 cropinkax Ta 3 monmaTkiB Ha 23 CTOpiHKax. 3aranbHuUN 00csir auceprauid 328
CTOPIHOK, 3 HUX 283 CTOPIHOK OCHOBHOTO TE€KCTY, /SPpUCYHKIB, 17 TaOauIIb.

OCHOBHMUM 3MICT POBOTH

¥ BeTymi oOOrpyHTOBAHO aKTYaJIbHICTh TEMH, CPOPMYJILOBAHO METY Ta OCHOBHI
3aBJaHHS JIOCHTIKEHb, TOKA3aHO 3B’S30K 13 HAYKOBHUMH MpPOTpaMaMH, TUTAHAMH,
TeMaMmHu, c(hOpMyJTIbOBAHO HAYKOBY HOBH3HY.

Y nepumioMy po3aii mpoBeneHO aHANI3 ICHYIOUMX TEHACHINH PO3BUTKY
apxiTEKTyp, TEXHOJOT1 Ta MpOLECiB MOOYJOBH MPOrpaMHUX CHCTEM Y KOHTEKCTI
BUSIBJICHHSI MOKJIMBOCTEW CHPOIICHHS iX MOOYJOBU Ta 30UIBIICHHS aJamTariiiHuX
MO>KJIMBOCTEH 10 3MiH BUMOT. [le 0cOOMMBO CTOCYETHCS TaKMX MPOTPAMHHX CHCTEM,
BUMOTH JIO SIKMX 3MIHIOIOTBCS 3 4YacoM 1 TaKWX, IO 3a CBOEK CTPYKTYpPOIO Ta
GYHKIIIIMM ~ TIOBUHHI ~ TIOCTIMHO  BIANOBIJIATM  CTaHy CBOrO  CEpeJoBHIA
¢yukionyBanns (kiac E 3a Jlemanom). Bigomo, 1110 €BOJIIOLSA MPOTPAMHHX CHCTEM
kyacy E npuszBoauTh 10 301IbIIEHHS CKJIAJIHOCTI Ta KUIBKOCTI TTOMMJIOK, 3MEHIIICHHS
SIKOCTI1, TIOTIpIIeHHS (DYHKI[IOHATIBHOI LUIICHOCTI cucTeMu. Lle mpu3BoUTh 0 TOTO,
10 TIPOrpaMHI CUCTEMU HEOOXITHO MEPIOUYHO KapJIUHAIBHO MEPepoOIsaTH, a 1 B
CBOIO Yepry, BUMara€e 3HauYHUX (DiHAHCOBHMX Ta yacoBuX BUTpar. CydacHi TEHJCHIIi1
PO3BUTKY MPOTPAMHUX CHUCTEM, IO BiAOOpakaroTh Tpoiiecu riobarizamii CBITOBOT



-

€KOHOMIKU Ta MOJIATal0Th y 3POCTaHHI TEMIIIB 3MiH BHUMOT 1 MiJBUIIEHHI CTYICHS
iHTerpamii HaMpi3HOMAHITHIINIUX NPOTPAaMHUX CHUCTEM, TUIBKH TMOTJIUOIIOIOThH
3a3HaueHy BHILE TPOOIIEMY.

AHasi3 MOXIMBOCTEH MPOTPAMHOI CHCTEMH aJalTyBaTHCS 10 3MiH BHUMOT
IpoBeaeHO 0a3zylo4ynch Ha OaraTOpiBHEBIM KOHLENTYyaJdbHINA MoOJEIl MpOrpaMHOi
cuctemu (puc. 1), sika B HiJIOMY BiJIOBIa€ TAKUM MOJEISIM MPOTPAMHUX CHCTEM SIK
(WPF application framework Maiikpocodt, Domain Driven Design Esanc) ta
MeTOJI0JIOTIi 3araimbHOi Teopii cuctem (MecapoBuy, Takaxapa) B 3acTOCYBaHHI JI0
OaratopiBHeBUX Mojeined cucreMm. Ll moaenp mae Tpu piBHI: piBeHb Oi3HeEC-
IPOIIECIB, HA SKOMY BiJIOYBAa€ThCS MOJICIIIOBAHHS O13HEC-TIPOIIECIB Ta BU3HAYAETHCS
Oi3Hec-JIorika CHUCTeMH, pIBEHb aIlIikaliid Ta CcepBiciB, M0 Oe3mocepeaHbo
peasnizyloTh TOJIOBHI (PYHKIII CHCTEMH, Ta PIBEHb NPHUCTPOiB, SKUN Hagae 0a30Bi
1HPPACTPYKTYPHI MOCTYTH 31 30€pEKECHHS, IEPEAaBaHHs Ta ONPAIFOBAHHS JaHUX.

3miHa sumor

PiseHb GisHec - npoLecis

AHnanis
KopyBaHHsS
TecTtyBaHHA

BnpoBagxeHHs

3mina Bumor ; ] Sa C
AHanis

BuGip pileHHs
3MiHa HanawTyBaHb
TecTyBaHHs

PiseHb cepsicis

PiseHb npouecopis 3MmiHa cTany

AHanis craHy

Mowwyk pilueHHs
3miHa HanaluTyBaHb
TecTyBaHHS

Puc. 1. baraTopiBHeBa KOHIIETITyaJdTbHa MOAETH POTPAMHOT CHCTEMHU

MopentoBanHss ~ Oi3HEC-IPOIIECIB €  CKJIQJIOBOKO  YacTUHOKW  0araTbox
METO/I0JIOT1H OOy 10BH MporpaMHux cucteM, 30kpeMa RUP,00’ ekTHO-OpieHTOBaHUX
METOJI0JIOTIH, 110 BUKOPUCTOBYIOTH Oi3HEC-opieHTOBaHI po3mupeHHs moBu UML
(Epikcon Ta iH). BogHodac, Take MOJEITIOBaHHS ChOTOJHI BHUKOPHUCTOBYETHCS IS
dbopMyIItOBaHHS CTaTUYHUX Oi3HEC-BUMOT JO TPOrpaMHOI CHCTEMH, SKi B
NOJANbIIOMY pEali3yloThcs Yy TPOrpaMHOMY Koji. 3MiHa Oi3Hec-ceperoBHIla
MPU3BOIUTHL 1 JO 3MIHM Oi3HEC-BUMOT 1, SK HACHiJIOK, A0 HEOoOX1THOCTI
MEePEKOTyBaHHs MPOTPaAMHOI CUCTEMH.

AHaJOT14HO, Ha PIBHI arUIiKaIlii Ta CEPBICIB 3 METOI0 3MEHIIICHHS CKJIaIHOCTI
Ta CHpPOIICHHS BHECEHHS 3MIH y MpPOrpamMHy cucTeMy Oi3Hec-(QyHKIli CHUCTEeMH
IHKanCYyJIIOI0Th Y BUTIISAAI CIA0OMNOB’ I3aHUX MPOTPAMHHUX CEPBiCiB (apXiTeKTypa
SOA) 3 Bu3HAaYeHHMMH Ta OMyOJiKOBaHWUMH iHTepdeiicamu noctymy. BomHouac,
rHy4YKa y BUKOpucTaHHI cuctema cepiciB SOA OynyeTrbcsi Ha OCHOBI CTaTUYHOI
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Mojiel O13HEeC-TIpoIeCiB 1 y BUNAAKY 3MIHHM IIi€l MOJEIl BUMAarae rnepeOyaoBU SIK
cepBiciB, Tak 1 ix 1HTepdeiiciB. AHali3 MOJAEIBHO-OPIEHTOBAHUX IMIJAXOIIB JI0
cTBopeHHs nporpamaux cucteM MDA, XUML (Illnaep Ta Memiop), 1o 0a3yroTbes
Ha MOOYAOB1 CUCTEMH MOJIETIBHUX crenu]iKaiiii MporpaMHOi CUCTEMHU 3 HACTYITHOIO
KOMIOUTAIIEI0 1X y KOJ, IMOKa3aB 3HAUYHY CKJIQJHICTb CTBOPEHHA Ta MIATPUMKH
CYKYITHOCTI MOJENbHUX crienu(iKallii, CIiBMIPHUX 31 CKJIAIHICTIO MiATPUMKH KOJY,
CTBOPEHOTO TPAJAULIMHUM CITIOCOOOM.

3aBiaHHsA 100 3MEHUICHHS CKJIaJHOCTI MIATPUMKUA Ta MaciTaOyBaHHS
IpOrpaMHUX CHCTEM Ha piBHI TPUCTPOIB HA CHOTOJHI BHPINIYETHCS MUIIXOM
PO3pOOKH TEXHOJIOTIN BipTyasis3alii cucTeM 30€peKeHHS Ta OINpaIfOBaHHS JTaHMX.
AHaJli3 KOHIEMIM T1oOYyI0BH aJanTHBHUX KOMII FOTEPHUX CHUCTEM, 30Kpema
«Enextponnoro 0i3Hecy Ha Bumory» (E-business on demand, IBM)ArgroHoMHHX
ooumcienp»  (Autonomous computing, Hewlett-Packard), KosyHnansuux
obOumucienp», “uHamiunmx cucrem»  (Utility computing, Dynamic systems,
Microsoft) mokazaB, MmO B iX OCHOBY IIOKJQJCHO MPUHIUIIN Ta TEXHOJOTIT
IHTEJNIEKTYaIbHUX CHCTEM, IMOBTOPHE BUKOPHUCTAHHS Ta HAKOMHYEHHS 3HAHb IPO
CUCTEMY Ta cepeloBUIIEe PYHKIIIOHYBaHHS.

AHani3 ICHYIOYMX apXiTeKTyp NpPOrpaMHUX CHCTEM Y KOHTEKCTI ix
aJanTalifHuX MOKJIMBOCTEH 0 3MIHM BHMOTI IMOKa3aB, MIO KJIACUYHI apXITEKTYpH,
30kpema kiieHT-cepBepHi Ta kommoHeHTHI (CORBA, DCOM) copomryoth
aanTaliio CUCTEeMH HUIAXOM IHKAMNCYISIIIl (YHKIN Ta crhemiamizamii KOMIIOHEHT
CUCTEMH, TIOBTOPHOTO BHUKOPHCTAaHHA KOAy. BomHodac, y Takux cHUCTEMax HEMae
YiTKOi BIAMOBITHOCTI MK BUMOTaMHU Ta KOMIIOHEHTaMHU CHUCTEMH, 1110 YCKJIATHIOE X
amamnraifito. Y CydacHUX apXiTeKTypax MpOTpaMHHX CHUCTeM, Takux sk Common
application architecture, .NET -WPF applicationniework (Microsoft), Domain-
driven architecture (EvansjiiakpeciatoeTbCsi BaKIMBICTh PO3YMIHHS IPOLECIB
Oi13Hec-cepeioBHINa, B KoMy (YHKIIIOHYE MporpamMHa CHCTEMa 1 SIK€ € JKepeIoM
BUMOT 70 Hei. HeBin' eMHOIO CKIIaZ0BOIO YaCTHHOIO MOOYIOBU MPOTPaAMHOI CUCTEMH
npu LbOMY € oOynoBa Oi3HEC-MOJENI Ta BpaXyBaHHS pe3yJbTaTiB MOJCIIOBAHHS Y
BUTJIAI O13HEC-KOMIOHEHT Ta cepBiciB. OCHOBOIO mpu MOOYAOBI MPOTrpamMHOI
cuctemu apxitektypu SOA e dopMyBaHHS Ta peaiizallis CTparerii MEHEIKMEHTY
O13HEC-TIPOLIECIB 3 BUKOPHUCTAHHSAM MpOrpaMHOi cucremu. [Ipu 1poMy He TITbKU
dbopmyroTh MOJIENb O13HEC-CEPENOBHUINA, alie i BU3HAYAIOThH Y 11 MOJEII MOKJIUBI
HaNpSIMKU €BOJIIOIIT BUMOT Ta BPaxOBYIOTh iX B apXiTEKTypl MPOrpaMHOI CUCTEMH.
BoaHodac y cuctemax 3 TaKMMH apXiTeKTypaMH BiIOOpa)KaeThCsl CTaH CEpelOBUIIA
TiJIbKM Ha MEBHUH MOMEHT Yacy. 3MiHa CEpe[OBHINA 3 YaCOM BUMAara€ moBTOPHOTO
MOJICTIIOBaHHSI Ta TEpPEeKOAYBaHHA CHCTEMH 3a HOro pesyiapTaTamu. Mojenb
CEpeoBHINA BiIOKpEeMJICHA BiJl IPOTPAMHOI CHCTEMH 1 HE MOKe OyTH BUKOPHCTaHA
JUIS. TIPOBEJICHHS OMEpaTUBHUX 3MiH. JledKi cremiai3oBaHi MPOTrpaMHi CUCTEMH,
HANPUKIIAJ, €KCIIEPTHI CHCTEMH, MAIOTh apXiTEKTypy, B SAKii MoIeiah MpeaMeTHOI
oOnacTi momaHa sK Hallp MpaBWi, € YaCTUHOI CHCTEMH Ta ONPALbOBYETHCS
IHTEPIPETATOPOM, 110 BUKOHYE JIOT1YHE BUBEIEHHS. 3MIHA BUMOT JI0 TaKOI CUCTEMH
IPU3BOAUTH JI0 3MIHHU MPaBUJI, 110 HE BUMArae nepexoayBanHs. Hemomnikamu cuctem,
10 6a3yroThCs Ha MPaBUIIAX € BIACYTHICTH ITICHOT MOJIEN1 MPEIMETHOI 00J1acTi, 1 5K
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HACJIJOK — CKJIQJHICTh Y3TOJDKCHHS BEJIMKWX HAOOpiB MpaBwi, 1 Te, IO HE BCi
BJIACTHBOCTI MPEAMETHOI 00J1aCTI MOXKYTh OyTH C(HOPMYIbOBaHI Y BHUIJISAL TPaBUIL.
3 BpaxyBaHHSM IIUX HEAONIKIB MEPCMNEKTUBHUM JJI BUPILIEHHS 3a/4a4i MOOYyJOBH
IPOrPAaMHUX CHUCTEM € 3aCTOCYBaHHS amapary OHTOJIOTIYHOTO MOJCIIOBAaHHS, Ta
OHTOJIOTIH SIK IITICHUX (hOpMaTLHUX MOJIENIEH IpeaAMETHOT 00J1acTi.

VY3arasibHeH1 pe3yJbTaTH aHalli3y MPOTPaMHHUX apXITEKTyp y po3pisi Bpaxy-
BaHHS BUMOT CEpEOBUIIA y BUTJISI MOJIEN MPeIMETHOT 001acTi mogaHo y Tabi. 1.

Tabmur. 1. MonentoBaHHs MpeAMETHOT 00J1acTi B apXITEKTypax MPOrpaMHUX CUCTEM

ApxiTekTypa SIKuM 9UHOM BiTOYBa€THCS Henonixu
MOJICTTIOBAHHS MMPEAMETHOI 00J1acTi

Kiient-cepBepHi, VY sSBHOMY BUTJISII MOJETIOBAHHS HE Bi3Hec-norika ta gasi

DCOM, CORBA, MPOBOJIUTHCS HESABHO BKJIFOUYEHI KO/, L0

Java YCKJIaHIOE HOT0

MoAMGIKAIIIO

NET, WPF, Common I[To6ynoBa okpemoi 6i3Hec-mozemi Ta | bizHec-koMoHEeHTH

application Ha i OCHOBI — MporpaMHuX Oi3Hec- BiZJOOpaXaroTh CTaH

architecture, Domain- KOMITIOHEHT Ta CEpBICiB CepeIOBHIIA B OMH

driven architercture MOMEHT 4acy

SOA [ToOynoBa Oi3HEc-Moaemi Ta aHaTI3 CknagHicTh peamizarii
cTpaTerii 1 TEeHACHIII PO3BUTKY Hernepea0aYeHnX 3MiH
013Hec-cepeIoBHUIIA

MDA Ha ocHOBi MozienibHOT cierudikais 3Ha4yHa CKJIAIHICTD
npeaMeTHOl o0macTi OyayoTh PO3POOKH MOJIETHHOT
crienudikailiro MporpaMHoOi CUCTeMH, | crerudikarii
Ky KOMIUTIOIOTH Y KOJI.

ApXITEKTypH, 1110 Mogensb cepenioBuilia, mogaHa y BigcyTHicTs mimicHOT

0a3yrThCS Ha BUIJISIII TTPABUII € YACTHHOIO MOJIEJIi Cepe/IOBHIIA,

TIpaBUIIax POrPaMHOI CUCTEMH. CKJIQJIHICTh Y3TOJKEHHS

IPABUI

ApXITEKTYpH, 110 Mogenp npeameTHoi obnacti nmogana | CKiIagHICTh MOOYAOBH Ta

0a3yloThCs Ha OHTOJIOTI€XO, € IUTICHOTO. CYNpPOBOJTY OHTOJIOTII.

OHTOJIOT11

[TepcrieKTUBHUM JIJ1s1 BUPIILICHHS TIPOOIeMHU 301IbIIIEHHS THYYKOCTI € PO3BUTOK
KOHIICTIIIH, apXiTEeKTyp, METOAIB Ta 3aco0iB MOOYJAOBH MPOTPAMHHUX CHCTEM, MIO
0a3ylOThCcsl Ha TMPUHIUINAX BHUKOPUCTAHHS AaKTUBHUX MOJENICH CepeloBHIIa
(GYHKI[IOHYBaHHS Ta TEXHOJIOTIH I1HTENIEKTyaJIbHUX CHCTEM OTPAIIOBAHHS 3HAHb,
30KpeMa OHTOJIOT1H.

Y apyromy po3aijii oOTpyHTOBAaHO TEOPETHYHI 3acaad TOJAHHS Ta
OMpAIlOBaHHSA 3HaHb B IHTEJEKTyaJlbHUX MPOrPaMHUX CcHUCTeMax Ha 0asi
OHTOJIOTIYHUX Mozenel 3amad. Po3poOneno ¢opManbHy MOAENs MOJAHHS 3HAHb Y
cuctemi. @DopMarabHO O03HAYEHO TOHATTA KOHTEKCTYy 3HaHb Ta (akTiB s
3a0e3neyeHHsT B3aeMoAii Mojeneil. OOrpyHTOBaHO METOJOJIOTII0  MOOYJOBH
OHTOJIOT1H Ha OCHOB1 OHTOJIOTTYHUX MOJIEJEH 3a1ay.
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B posznaini mokasaHo, 110 3HaYHA YacCTHHA PO3POOOK y Taly3i MOJAaHHS 3HAHb
Ha ChOTOJHI BHKOPUCTOBYE JACKJIApaTUBHUHN Miaxia. 30KpeMa 10 1€l Kareropii
BITHOCATH (PpeiiMOBI CUCTEMH, OHTOJIOT4HI cucTeMu Ha 6a31 OWL Ta in. [lepeBaroro
JEKJIAPaTUBHOTO MIAXOAY JO TIOJIAaHHS 3HAHb € MOJKJIMBICTH CTBOPEHHS ILTICHOT
dbopMabHOT MOJENl TMPEAMETHOI 001acTi, MOXIIMBICTh BUKOPHUCTAHHS TMOTYKHHUX
MEXaH13MiB JIOTIYHOTO BUBEEHHS. /[0 HOTO HEMOMIKIB BITHOCATH 3HAYHY CKJIQIHICTh
OHTOJIOTII Ta TMPOLECIB MEHEIKMEHTY, HEIMPHUCTOCOBAHICTh N0 TMOJAHHSA Ta
BUKOPHUCTAHHA MPOLEAYPHUX a0CTpaKIIii.

AJBTEpHATUBOIO JI0 JEKJIAPaTHMBHOTO TIiAXOAY JO TOJAHHS 3HaHb €
npoueaypaui maxia, 3okpema SBD (Schema based design) (Pezzultgpesaramu
MPOIEAYPHOTO MiTXO0Y € MPOCTOTA MOOYAOBH Ta BUKOPUCTAHHS CXEM, Opi€HTAIlis Ha
BUpilIeHHs 3ana4d. HemonikamMu MpoleaypHOTO MiIXOAy € CKJIaJHICTh y3TOKCHHS
cxeM, iX 37a0Kka MOB’ S3aHICTb, BIACYTHICTH IIIJIICHOCTI MOJIEINI IPEAMETHOI 001acTi,
10J1aHOT HA0OPOM CXEM.

BpaxoByroun  B3a€EMHO  JIOMOBHIOBAJILHWIA  XapakTep JACKIApPaTHBHOTO
(OHTOJIOTIYHOT0) Ta MPOLEIYPHOTO MiAX0/iB, Y pOOOTI 3alIPOIIOHOBAHO 1X IMOETHAHHS
B €IWHUI MIiAXiI 10 TOJAHHS 3HaHb y cucTemi. lIpu mpoMy 3aranbHa OHTOJIOTIS
BU3HAYa€e HaOIp CYTHOCTEW, BIJHOIICHb Ta IHTEpIpETaliro (aKcioMu, OOMEKCHHS)
s Beiei mpenMeTHoi o6nacti. OHTONOTIYHI MOJENl 33Jad BUKOPHUCTOBYIOThH
KOMIIOHEHTH 3 3arajlbHOi OHTOJIOTil Ta BH3HAYAIOTh CYTHOCTi, BiJHOIIEHHS,
00MeXeHHS Ta il Y KOHTEKCTI OKpeMoi 3aj1au.

BuUKOpUCTaHHS OHTOJNOTIYHHUX MOJeNed 3amad ais MOoOyJOBH MPOTPAMHHX
CHUCTEM BHMMAara€e po3poOKHM MATeMaTUYHOrO OOIPYHTYBAHHS y BHUIJISAL BiAMOBIIHOI
dbopMaribHOI  MOfem, sSKa B TOMANIbIIOMY Oyne BUKOPUCTOBYBATHCS IS
dbopMaIbHOTO TOJAHHS METOIB OIpAIfOBaHHS 3HAHb Ta CHUCTEMH MOJICITIOBAHHS.
Jns moOynoBu GopmasibHOT MOJIEl BUKOPUCTAHO miaxia anredpu cucteM Koo, 1o
BU3HAYA€ anreOpaiyHy CHUCTEMYy NUISIXOM KOMOIHAIi AEKITbKOX anreOpaidHux
JIOMEHIB.

Hexaii y mpeaMeTHii 061acTi iCHye N MHOXKHUH 00’ €KTIB: AiAzl ..A. OO0 exTH,
[0 HAJIeKaTh KOXHIM MHOXHWHI KIACU(PIKYIOTh SK EK3eMIUIIPH KOHKPETHOTO

noHATTS. [li MHOXUHU € MHOXUHAMHU-HOCISIMH  JiJI1 N 0araToCOpPTHUX ajireop.
OxpeMi eK3eMIUTIpH, 1110 HaJIe)KaTh LIUM MHOXKHMHAM I103HAYaTUMEMO &,...8,.

Homenu xonyenmie (cymnocmeir) E. Ha ocHOBI KOXHOI MHOXUHH A
BU3HAYMMO abcTtpakTHUM Tun nanux E =(NameZ, EX, ne Name—mna3a tumy, 2 —

curnarypa OaratocoptHoi anredpu, EX — BuzHauanbHi chiBBigHOIIEHHS Tuiy. [Ipu
bOMY CHUTHATypa MICTUTh TIIbKA MHOXXHHY €JIEMEHTIB, a HE MICTUTh Omepaliil Ta
BI/THOIIIEHE.

Oxpemi Tunu no3HayatuMeMo E, (1oBimbHUII THII, fioro Ha3Ba HE BU3HAYCHA)

ato E
KOHKpeTHU Tun. Tunm E yTBOprOIOTH MHOXHUHY anreOpaiuHux IomeHiB E, ski

namer A€ NAME— Ha3Ba THITY, AKIIO B KOHTEKCT] PO3IJISLy Ba)KIMBO BKa3aTH Ha

BIJIIIOBITaf0OTh KOHIIENTaM (CyTHOCTSAM) MPEAMETHOI 00J1aCTi.
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Jlomen ampubymis Al. Busnauumo anreOpaidyHuii 1oMeH aTpuOyTiB At Ha
CIHMCKY 3Ha4YeHb aTpuOyTiB y Burisal map (key, value)Enement napu keysusnadae
inentudikarop arpubyry, a value — iioro 3HadeHHs. /s bOT0 TOMEHY BH3HAYEHO
orepariii 00’ eHaHHS, ITIJICTAHOBKM, BHIAJCHHS, iHTepnperamii {merge, substitute,
delete, interp}

bynesuii domen Cs. Jlo OyneBoro IOMEHY HajeXaTb BHUPA3H, pe3yjbTar
HiIpaxyHKy SKUX HaJeKuTh OyneBiit mHoxuHi {true, false} Onepannamu Bupasis €
3MiHHI, 110 HAJEXaTh IHIMAM anreOpaidyHuM JoMeHaM. byaemo iHTeprpeTyBaTw
ereMeHTH OyeBoro JoMeny sik oomexxeHnHss CS OmnepartisiMu 1711 OyJI€BOTO JOMEHY €
oynesi onepauii {and, or, negation} a takoxx omepaiiis iHTepnperarii interp, sa
BiJIoOpa)kae CHOPOIIEHHS Ta MiApaxyHOK OyJieBUX BUpasiB. ExzemIuisipom OyseBoOro
JOMEHY € KOHKPETHE OOMEKEHHS.

Jlomen cymmunocmeti 3 ampubymamu 1. Bu3HaueHO Ha MHOXKHHI KOPTEXKIB

(E,At,Cs). [lns KOXKHOTO | iCHY€ TUIBKM OJIMH |, IO BXOAHUTH B €IEMEHT LOTO

nomeny: il : (E, AL ). Koxne obmexennst Cs; [ C§* € BHpa3oM 3 OMepaHiaMH,
o Hanexarb AoMeHy At;. OmepauisMu Hag €IEMEHTAMH LBOIO JIOMEHY €

00’ emHaHHsA Ta moaia cyrtHocTer {merge, split} Onepamis 00’ eqHAHHS CYTHOCTEH
IHTEepIIpeTyEThCd AK (OPMYBaHHS HOBOI CYTHOCTI, SK CIUIBHOTO Habopy
BJIACTUBOCTEN Ta OOMEXEHb CyTHOCTeH-omepanaiB. Omepallis MOATy CYyTHOCTI —
3BOpPOTHA 710 00’ eqHaHHs. Ex3eMmisipoM ToMeHy CyTHOCTEH 3 aTpuOyTaMu € KOPTEX
BiINOBiTHUX (akTiB. OKpeMi TUIH 3 aTpuOyTamu Mo3HAYaATHMEMO K 1; (IOBLIbHUIA
THUII, HOTO Ha3Ba HEe BH3HAYCHA) a00 Thame /I NAME —Ha3Ba THILY, SKIIO B KOHTEKCTI
O3Sy BaXJIMBO BKa3aTH HAa KOHKPETHUHW THUI. 3MiHHI, IO TPUHAMAIOTh 3HAYCHHS
EK3EMIUISIPIB KOHKPETHOTO THUITY, IMMO3HAYUMO SIK Xname @00 MPOCTO NAMe MHOXUHY
CIIEMEHTIB, IO MalTh THIO NAME Mo3HAYMMO SK Same a00 S Thame:

Sname:{ )4 )dj Tnam}e b

Homen eionowens Rl. MHOXUHOIO — HOCIEM I[LOTO JOMEHY BHCTYIAIOTh
crpyktypu Buay: {(Ty; X T, x...x T, Af, Cs)} . KoxkHa CTpyKTypa € KOpTekeM, 1Mo

MICTUTh JIEKQpTOBUH JOOYTOK ajnreOpaiuHuX THUIIIB JAaHUX 3 JOMEHY T, THII 3 IOMEHY
atpuOyTiB At (Bu3Hauae aTpuOyTH BiJHOIICHHS) Ta MHOXHHA 00OMexkeHb CS.

Koxne oOmexenns Csl Cé € OyJleBMM BHpPa30M 3 OIEpaHIaMH, IO
HanexaTh JoMeHam At ;, Aty ..., AL, , Af.

Han  BigHOmIEHHSMM  BH3HA4YeHO  omepaiii 00 €IHaHHS  BiJHOIICHB,
BiOoKpemMiieHHs, migcraHoBka {merge, split, substitute}Onepanii 06’ eqnanHs Ta
BIJIOKPEMJICHHSI BIJHOIIIEHb TPAKTYIOThCS MOAIOHO /0 aHAJOTIYHMX oOfeparii 3
nomeny E. B onepariii miacTaHOBKH 3aMICTh OJHIET CYTHOCTI JOMEHY T MiACTaBIsSEMO
BiJTHOIIICHHSI, SIKE TIPU IIbOMY TPAKTY€ETHCS SIK CYTHICTH 3 arpuOyTamu (peidikarris).

Oumonocisi € XOpTEXeM, TOJaHUM JOMEHAaMH TMOHATh (KOHIICTITIB) 3
aTpuOyTamu, BITHOIICHh Ta OOMEXKEHHSIMHU 3 OyJIEBOTO JIOMEHY, IO CTOCYIOTHCS
JIOMEHIB ITOHATH Ta BIHOIIEHD.

On=(T, R|, Cs). (1)



12

Busnaunmo oHrosorito 3agaul On g fKa € 4aCTUHOO 3arajibHoi oHTOzIor ONi
MICTUTb 00’ €KTH, HEOOX1/IHI JJIs BUPILLIEHHA KOHKpeTHoi 3a1aul On.g [J On.

Onumonociuvna moodenv 3a0aui Mdrs BH3HAYA€ETBCA KOPTEXKEM 3  TPHOX
eneMeHTiB. Mdg=(Ontg S, 15 Ses 7 A€ Onpg — oHTONOTIA 3amadi, Siers —
MHOXHHA O1H, Ss.7s— MHOKHHA TOJATKOBUX OOMEKEHD.

His. ACc € cyrhicTio 3 arpuOyramu (anareOpaiunuii momeH T), ska
IHTEpPIIPETYEThCS K KOMaH/Aa 10 MEBHOTO 30BHINTHBOTO CEpBiCY a00 KOMaHAa Ha
BUKOHAHHS 1HIIOT OHTOJIOTIYHOT Mojeni. s KoMaHaAu BU3HA4YEHI MapameTpH, sKi
OTPUMYIOTH i3 3HAa4YeHb aTPHOYTIB €NeMEeHTIB, MmO BXOMiITh y Ong (abo x BoHHM

3a/laHl SIK KOHCTAHTH). BHKOHAHHS OHTOJIOTIYHOI MOJEl 3ajayl peali3yloTh SK
dbopMyBaHHS Ta HAJCUJIAHHS KOMAaHIM HA BUKOHAHHS BHU3HAYCHOI y MOEM Iii 70
CepBiCY BUKOHAHHS.
VY Tabn. 2 nogaHi OCHOBHI anreOpaiuHi JOMEHHU, BUKOPUCTaHI y (opMalibHIii
MOJIEII.
Tabmus 2. AnreOpaivuni TOMEHH MOJEi

(D

Jlomen MHoXHHa-HOCIH Omnepatopu

Cyrnocreii (N nomeni) | {a | Typé & = B daxru

—-E BU3HAYCHHX THUIIIB

ATpubyTiB — At {(key valug} {merge, substitute, delet
interp}

Bynesuit tomen CS {true, false} {and, or, negate, interp}

CyTtHocTei 3 {(E, At, Cf}*)} {merge, split}

atpuOyramu — T v

BinHomeHs {(Ty X Ty % x T, AL, CsS)} {merge, split}

OwnTornoris (T,RI,C39) {merge, split}

OHTONOrYHUX {(Ons AC,q C5)}

Moenei 3agad

3 KOXKHOIO JI€I0 B OHTOJIOTIYHIA MOJENI acoLifioBaHO MOHATTS METH g ,

BU3HAUYECHOI K HaOip cTaHiB 0a3u (HaKTiB, KOXKEH 3 KU BIAMOBIAAE JOCITHYTIM METI.
3aaHa QyHKILIs METH, siKa JO3BOJISIE BU3HAUUTH, Y1 Y IEBHOMY CTaHi tgr- Mera Gl e

JOCATHYTA.

true| tgec Utgy,
false| trc U .-

Dopmanvhe BUHAYEHHS NOHAMMA KOHMeKCcm) HEOOXiaHe s 3a0e3neueHHs
B3a€EMOJIIi BHKOHYBaJIbHMX Mojienield. Mojeni migyac B3aeMOii  OOMIHIOIOTHCS
BIIHOCHO HEBEIMKUMHU oOcsramu i1H(opmarllii, mepenaruu TIIbKH TMOCUIAHHS,
“OmopHI TOYKK' y CEMaHTHYHIM MEpexi B3a€EMOIOB’ si3aHUX (DaKTiB. YCIO MOTPIOHY

Foi (tarc) = (2)
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JUIsi BUKOHAHHS oreparlii iHdopMallilo MoJelib MOBUHHA OTPUMATH CaMOCTIMHO, 3
KOHTEKCTY. B pesynaprari aHamizy poOIT y Taly3l KOHTEKCTHO-3aJI€KHOTO
KOMITFOTUHTY TTOKa3aHO, 110 ICHYIOUl BU3HAYEHHS KOHTEKCTY ab0 3aHAATO 3arajibHi
Ta iHTYiTHBHI (I TaKMM YMHOM HE MOXYTh OYTH BHKOPHCTaHi JUIsi BUPIIICHHS
NPaKTUYHUX 33/a4), a0o 3aHaaTo crenudivni (IpuAaTHi A BUPIMICHHS TiUIBKH
KOHKPETHHX 3a71a4).

3a3HadeHi MpoOJIeMH 3alpPOIOHOBAHO BHUPIIIUTH IUISXOM JTOTPUMAHHS TaKUX
apXITEKTYPHUX PIIIEHB, K1 3 OJHOTO OOKY € JIOCTaTHHhO 3arajbHUMHM, a 3 1HIIOTO —
NpUJATHI 17151 BUPIMIEHHS! KOHKPETHHUX 3a7ad.

1. Bukopucratu 0a3y 3HaHb SK NPOMDKHUN PIBEHb MIXK CEpBIiCaMH, IO
no0yBaroTh 1H(OpMAIlI0 3 30BHIIIHBOIO CBITY Ta 3aCTOCYBaHHSM, 3aMICTh
BUKOPUCTAHHS KOHTEKCTY MEBHOTO PEaJhbHOTO 00’ €KTY BUKOPHUCTOBYBATH KOHTEKCT
BIJIMOBITHOTO 00’ €KTY 623U 3HAHb.

2.3anpoBaluTd CEMAHTUYHY 1HTEPIIPETAaLiI0 KOHTEKCTY K YaCTHHH L€l 0a3u
3HaHb, sIKa BIIOOpaXkae CTaH MPeaIMETHOT 00JIaCTi.

3. BimokpeMuT KOHTEKCT BiA 3ajadyi, sKa BHUPIIIYETHCS 3 3aCTOCYBaHHSIM
KOHTEKCTY. TakuM YHHOM KOHTEKCT IEBHOTO OO0'€KTy BH3HAYAETHCS TIIBKUA ITHM
00'€eKTOM, HOTO BJIACTUBOCTSIMHU 1 3B'SI3KAMU 3 30BHIIIHIM CEPEIOBHUIIIEM.

4.Bu3HaunTH, IO 3aCTOCYBaHHS, SKE€ BHUKOPHUCTOBYE KOHTEKCT II€BHOTO
00'ekTy, (popMmysroe KpuTepii peneBaHTHOCTI iHGopMallii 3 KOHTEKCTY, CTpaTerii
MOIIYKY peJieBaHTHO1 1H(popMaIlii y KOHTEKCTI Ta Croci0 BUKOPHUCTAHHS OTPUMAHUX
pE3yNIbTaTIB MOIIYKY.

Y poGoTi 00rpyHTOBaHO (opMaIbHEe BHU3HAYCHHS KOHTEKCTY Ha PiBHI
OHTOJIOTT (KOHTEKCT 3HaHb) Ta MOXIAHUKW BIJ HBOIO KOHTEKCT pIiBHSA (HaKTiB.

[leHTpalbHUM €JIEMEHTOM KOHTEKCTY Ha piBHI 3HaHb € INeBHuM kmac T°°,
KonTekcToM 3HaHb HYNBOBOTO PIBHS € caM Kjac Ta MOPOXKHS MHOXXHHA HOTO

3B’ SI3KIB.
Cor, (T*) = (S( T, & T2 =( T0). 3)

KonTekceT 3HaHp mepnioro piBHS MICTHTH yCi 3B’ SI3KH Ta KJIacH, 3 AKUMH KJac
KOHTEKCTY MO€THAHUN 6e3M0cepeHbO!

Corf,(T%) = CofU( & ). & T, )
ne OT'O0S,(T°)0Re: T°0 Brpee TO §y poia
D(Ti1Tj)DTCi:L—RCLDTRCLD gco( Tred: TO sg F), TO ]% ).
AHaJIOTIYHO KOHTEKCTOM piBH: K €
Corly(T) = Coif ' U( S T, &( %D, ©®)
ne OT'OSHU(TO)A B, TO S P): T Loy T T, geta
O T)0Ter-rel O TralD 84 Tred: TO S(( F), 0 'Y D).

KonTekcToM meBHOro kiaacy T°° BBaacMO KOHTEKCT MAKCUMAJILHOTO PiBHS
M, sIkKii MOKHa OOy IyBaTH y JaH1{ JOKaabHIM 0a31 3HaHb:

Con,(T*°) = Corf)( T | n¥ max( R. (6)



14

Bu3HaYMMO KOHTEKCT Mojielti Tyo Ha PiBHI 3HAHB K KOHTEKCT YCiX KIAciB, sAKi
BUKOPHUCTOBYIOTBCS Y MOJIETII:

Cong(Tup) =U Cony( T9)| T°0 Fe. (7)

B po6oTi moka3aHo SIK BUKOPUCTAHHS OHTOJIOTIYHUX MOJENIeH 3a/1a4 T03BOJISIE
CIIPOCTUTH BUPIIICHHS 3a7a4 MEHeONCMEeHmM) CKIAOHUX OHMOA02il, 30KpeMa
pPO3pO0JIEHO METOAOJIOTII0 MOOYAOBH OHTOJOrI, 10 0a3yeThCs Ha aHaji3l Ta
OHTOJIOTIYHOMY MOJICJTIOBaHHI 3amad cucteMu. CHOpOIIeHHS BUPINICHHS 3a7a4
MEHE/PKMEHTY Ta MIJBHUIIEHHS SIKOCTI OHTOJNOTII BiAOYBa€TbCS  HUIAXOM
KOHKpETH3aIlii KpUTEP1iB BKIIOUYEHHSI CYyTHOCTEH Ta BIJHOILIEHb MPEAMETHOI 00JacTi
B OHTOJIOTIIO, ITEPAaTUBHOCTI TMpolecy po30yAOBH OHTOJOrI Ta BHU3HAYCHHS
00’ EKTUBHUX KpUTEPIiB Baiiawii OHTOIOT1].

[Iporec CTBOpEHHSI OHTOJIOTII BUKOHYETHCS MJIsi KOKHOI 3aja4l CHCTEMH Ta
MICTUTh HACTYIIHI KPOKH: a) KOJKHY 3aj[a4y aHaJIi3yIOTh Ta BU3HAYAIOTh YCI HEOOXI1IHi
JUIs ii BUpIIICHHS CYTHOCTI Ta BIJHOIICHHS, OOMEKEHHs Ta omepalii; 0) OyayroTh
KOHIIENTYaIbHY MOJIEJh 3a7a4i 3 BUKOPUCTAHHSIM BUSBICHUX KOMIIOHEHT, IPUIOMY
I MOJIeh MOBHUHHA y TEpIIy Yepry BUKOPHCTOBYBAaTH KOMIIOHEHTH 3 1CHYIOYOI
OHTOJIOTII; B) B OHTOJIOTIIO JOAAI0Th KOMIIOHEHTH 3ajadi, SAKMX y Hii He O0YyJo;
I') OHOBJICHY OHTOJIOTIIO BaJIiIYIOTh Ta BUPIIIYIOTh MOYKIIMBI TPOTHUPIUYSL.

BuxopucTaHHs OHTOJIOTIUHUX MOJENeN 3aaad i MOOYJOBH OHTOJIOTII Mae

CYTTEBI TIepeBarv mepes TPAAUIliHHUMU IMIX0JaMH. 30KpeMa, Ha KOKHOMY KpOIIi
BU3HAUEHO UYITKI KpUTEpli BKJIIOYEHHS KOMIIOHEHTa B OHTOJIOTIIO, MOOya0Ba
OHTOJIOTIi € ITepaTUBHUM TMPOIIECOM, B SKOMY JOJABaHHS HOBOI 3ajadi [0
KOMIETEHII1 OHTOJOrI] MPU3BOAUTH N0 il PO3LIMPEHHS; Ha KOXXHOMY €Taml 3MiCT
OHTOJIOT1T BIIMOBIJJa€ KOMILUICKCY 3aJ1a4, 0 BUPIIIYIOTHCSA 3 1i JOIOMOTOI0; BITHOCHO
HEBEJIMKAa KUIBKICTh KOMIIOHEHT 3ajJlaul J03BOJISI€E OHTOJIOTIYHOMY 1HXKEHEpY
30CepEeIUTHCS Ha BUSIBJICHHI Ta (popmasizallii BiJHOIIEHb Ta OOMEXeHb, 3a0e3neUnTh
noTpiOHY TNIMOMHY OHTOJIOTIi; TMOBTOPHO BHUKOPHCTOBYIOTh 3HAHHS OTPUMAaHHI MiA
4ac OHTOJIOIYHOI0 MOJIEIOBAHHS 1HIIKMX 3a/1a4.

[ToOynoBa oOHTONOTIT Ha OCHOBI MojelaeH 3amad J03BOJIMIIA IPOBECTH
sanioayito oHmono2ii, 1Mo B TPANAMUIIINHUX TIIX0JaX 3AIMCHIOETHCA E€KCIIepTaMHu Ha
OCHOBI Cy0’ EKTUBHHUX OIIIHOK. BijoMrMu BUMOTamu 710 BaJIITHOT OHTOJIOT1I € BUMOTH
MOBHOTH, KOPEKTHOCTI Ta BIJACYTHOCTI HAJUIMIIKOBOCTI. 30KpeMa, OHTOJIOTIS
BBAXKAETHCS 106HOIO, SIKIIO YCI pEJIEBaHTHI I BU3HAUCHOI KOMIICTCHIIT acIeKTH
npeaMeTHOI 001acTi BigoOpaxeHi y Hill. OHTOJIOTISI BBAXKAETLCA KOPEKMHOW, SKIIO
3HAHHS, BHU3HAYEHI y HIM KOPEKTHI JUIsl BHU3HAYEHOI MpeaMeTHOi o00JyiacTi Ta
penieBaHTHI A1 (QyHKLIN, SKI BUKOHYE 1HTEJEKTyallbHAa CUCTEMa, [0 BUKOPUCTOBYE
OHTOJIOTIIO.

[To amasorii 3 MMU BHU3HAYEHHSIMH BBaXKA€EMO HOG6HON MOIEND, SKIIO BOHA
MICTHTh YC1 HEOOXiJH1 JIJIi BUPIIIEHHS MOCTABJICHOI 3a/a4di CyTHOCTI, BIJHOIICHHS,
oOMexxeHHs Ta omepailii. KopexmHowo BBaXAEMO MOJIENb, KA BUPINIYE MOCTaBICHY
3aJavy 3T1AHO 13 3aJaHUMHU KPUTEPISIMHU €(PEKTUBHOCTI.
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Hexait ans 3amaHoi mpeaMeTHoi o0JjiacTi BU3HAYEHO MHOXKHMHY TOBHHUX Ta
KopekTHHX Mozeneil S(T,p) . Toxi onTONOTIS, MOOYIOBaHA HA OCHOBI Ii€1 MHOKUHI

€ IIOBHOIO, SKIIIO:
OCmOT,0 S Tp): Cald O, (8)
ne Cm — noBUIBHMN KOMIIOHEHT OHTOJOrii. OHTONOTIIS € KOPEKTHOIO, SKIIO BOHA

noOy/10BaHa Ha OCHOBI KOPEKTHUX Mojelel. Bepudikaiiiss oHTOI0TIT 3M1MCHIOETHCS
BOYIOBaHUMHM 3aC00aMU CEpPEIOBUIILA PO3POOKH OHTOJIOTIYHUX MOJICIICH.

Y TperboMy po3aijii OOTpyHTOBAHO apXITEKTYypHI MPUHIUNHM TOOYI0BU
MPOTPaMHOi CHCTEMH Ha OCHOBI OHTOJIOTIYHHUX MOJIEJIEH 3a/1ay Ta METOIA OpraHi3arlii
B3aemojii Mozenei. Po3po0iaeHo MeToau MiBUINECHHS aJaNTUBHUX MOKIUBOCTEH
MPOTrpamMHOi CHUCTEMHU NUISIXOM HAKOMHMYEHHSI Ta MOBTOPHOTO BHKOPHUCTAHHS 3HAHD
po IpeaMeTHy 007acTh y GOopMi OHTOJIOTTYHUX MOJIENel 3a1ad.

[IporpamMHa cucTeMa OHTOJOTIYHOTO MOJICTIOBAHHS 3a7a4 CKJIAIA€ThCA 3
KOMIIOHEHT, MpeJCTaBlIeHUX Ha puc. 2. ba3za daxTiB MicTuTh (akTu npo 06'eKTH Ta
MoJIii 30BHINIHBOTO CBITY, HEOOXITHI i1 BUPIMICHHS 3a/1ad cuctemoro. Bci daktu
CEMaHTHUYHO 1HTEPHPETOBaH1, TOOTO MOJIaHl K 00'€KTH MEBHUX KJIACIB, BU3HAYEHUX
oHToJIOTi€r0. basza ¢akTiB, OHTOJOTIS Ta MOJENl Yy CYKYIIHOCTI YTBOPIOIOTH 0a3zy
3HaHb cucTeMU. OHTOJIOTISI MICTUTh MOJENIb MPEAMETHOI 00J1acTi, MOJaHy SK
TakCOHOMIs KkJjaciB. Lle cTBOpIO€ MOMKIMBICTH OJHO3HAYHOIO TPAKTYBaHHS YCIX
00'exTiB 3 0a3u (pakTiB. OHTONOTIYHI MO 1HKAMCYJIIOITh 3HAHHS PO CIIOCOOU
BUpIIICHHS 3a7a4. Ha ocHoBi mogmenedr ¢dopmyroTh ¢akT-MoAen iHimiazizoBaH1
KOHKpeTHUMH (pakTamu 3 6a3u (PakTiB.

Cucrema MOJICTTIOBAHHS

basa 3HaHb

Omuronoris
Cepgicu Ta cHCTeMH W/
Penosuropii OJICTIOBAHHSL Onrojrofis

: 3a0e3Mne4y0Th podo . CECMAaHTH4YHO
JOKYMEHTIB CI/ICTeMl/IyTa Ha%aro'r? IHTEPIIPETYE .
JIOJaTKOB1 TOCIYTH pa Plply asl

DAKTIB

Beb-caiitu

Jlor-daiinu
. Moneni POSLIMDIOIOTS
Basa (axris . ONUC KIaCiBTa .. Kjacu OHTONONII
BiJIHOLIEHb OHTOJIOTii BuKopHTORYoThCA A7
Menemiep OIKUCY MOJENIEH
Ba3" JaHuX BHUKOHAHHA
Mozeneit 3 Moeni
= Inrepnpetyiors
. Tposaiizep daxru, B 5)1 YIOTh
i iiihopmanifHux R 3a/1a41
Be6-cepaicu nocayr I Mojtesi  BCTaHOBJIOIOTH

epraroThes 10 BIIHOLICHHS
Bpoxep | nposaiiaepa
B3aeMoli 3anuTaMM

Mozenei

Moneni

Mopneni Bukonyiors
CeMaHTHYHO onepaii sxomMm

THTEPNPETYIOTH 3BEpPTaHHs IO

noaii CepBICIB
30BHILIHI
Tlomii .
cepBicH

Puc. 2. CtpykTypa nporpaMHOi CUCTEMHU OHTOJIOTTYHOTO MOJIETIOBAHHS 3a7a4

Cucrema pearye Ha BU3HAY€HE KOJIO MOAIN 30BHIIIHHOTO CBITY Ta OMpPAIbOBYE
iX, CTBOPIOIOYHM HOB1 a00 MOAMGiIKyIOUYH icHYI0Ul (hakTH. BaXXTMBUMU KOMIOHEHTaMHU
CUCTEMH € CEePBICH CUCTEMHU MOJIEIIOBAHHS, sIKi 3a0€3Meuyl0Th BUKOHAHHS MOJIETIEH,
iX B3aeMofilo, MOMIYK MOTPiOHOI 1H(popMamii y 30BHIMHIX kepenax. Tak,
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Meneodocep suxonanmns Mmodeneti peajizye 3amyck a0o 3yNuHKY MOJCNEH,
BIJICJIIIKOBYE BUKOPUCTAHHS PECypCiB Mojieniel. bpoxep 83aemodii mooeneil peanizye
MOIIYK PeIeBaHTHUX MOJEJEH sl BUPIIICHH 3a/1a4, 1HIIlani3ye Ta 3amyckae oopaHi
moneni. Ilposatioep inghopmayitinux nociye 3a 3alIUTOM MOJIEI CUCTEMHU 3BEPTAETHCS
70 30BHINIHIX JDKEpEN, peami3ye MOIIyK HEOoOXITHUX MaHWX Ta iX CEMaHTHYHY
IHTEpIIpETAIliIO.

Mopeni BUKOHYIOTH OIeparlii, BIAMOBITHO 0 BiAOOpakeHOi B HUX JIOTIKH,
3BEpPTAIOYHCh 3 3allUTaMU J0 30BHIIIHIX BIJIHOCHO CHCTEMH MOJIEJIIOBaHHS CEpBICIB.
TakumMu cepBicaMu € CepBICHM OMeparifiHOi CcUCTeMH, cepBicu i1H(opMaliitHOT
CHUCTEMH MIANPUEMCTBA, MOOYAOBaHOI 3 JoTpuMaHHsIM BUMoOr SOA, abo MOBUIBHI
BeO-cepBicH.

3a3HaueHi y MepuoMy po3Jlli HEIOJIIKH ICHYIOUHUX MOJEIbHO-OPIEHTOBAHUX
HIIXOMIB O MOOYJOBM NPOrPAMHUX CHUCTEM, 3HAYHOI MIpPOI0 MOSCHIOIOTHCS
CKJIQJIHICTIO SIK TPEIMETHOI raiy3i, Tak 1 BiAMOBIAHUX Mozeneil. 1[I Hemomiku B
poOOTI 3aIPONOHOBAHO YCYHYTH IIJISIXOM pealli3allii MporpaMHoOi CUCTEMH SIK HA0Opy
IPOCTUX B3aEMOJIIOYMX 1HTEPIPETOBAHUX MoJenel 3anad. BukxonyBampHUI Ta
IHTEPIIPETOBAHUN XapaKTep OMpAalOBaHHSI MOJENeN y 3ampONOHOBAHOMY MiAXO/l
CTBOPIOE PAJl TOJATKOBUX IepeBar MOPIBHAHO 3 TPAAULIHHUMU METOAAMH PO3POOKH
nporpamHoro 3abesneudenns 1 3 XUML, 30kpema:

* 3HHUKA€ HEOOXIAHICTH Npu Oyap SKIM 3MiHI JIOTIKM BHUKOHAHHS MPOBOAHUTU
MEPEKOMITUIAIIIO Ta PO3TOPTAHHS CUCTEMU,

* QITrOpPUTM BUKOHAHHS, SIKUH y TPaAULIMHUX METOAaX pPO3pOOKH MpPOrpamMHOro
3a0e3MeyYeHHs] € >KOPCTKO NPOMUCAaHWM y KO, Yy 3alpONOHOBAHOMY MiAXO.l
NEPEHECEHO Y MOJIENb, 1110 BUKOHYETHCS IHTEPIPETATOPOM MOJIEIICH;

* BHUKOHYBAJIbHICTh MOJENI JO3BOJSE TMOBTOPHO BUKOPUCTOBYBATH 3HAHHS,
1HKAICyJIbOBAHI Y MOJIEJISIX Ta OHTOJIOTISIX JJIsl 301IbIIIEHHS 1HTEIEKTY CUCTEMU Ta
11 aganTariifHIX MOKJINBOCTEN

* HasABHICTh BUKOHYBAJIBHOI Ta PEJIEBAHTHOI y OYyIb-sSKUW Yac MOJENl T03BOJISIE
omy0JiKyBaTH 1H(OpMAaILiI0 TPO MOJIETh Ta BUKOPUCTATH 11 B OMEpaLifx aHAIi3y
Ta OITUMI3aIllil caMol MOJIEI.

Ha BigmiHy Bij KJIaciB OHTOJIOTii, MOJIeJl HE YTBOPIOKOTH YITKOI i€papxii 1
bopMyIOTh JMHAMIYHY MEpPEXy, B SKi 3B'S3KM Ta caMi MOJCI MOXYTh
3MIHIOBATHCS, BiI0Opakarouu MpOIIECH HAaBUYaHHS, 3MIHU Y 30BHIIIHBOMY CBITi, 200
IPOIIeC BUPIMICHHS MTEBHOI 3a/1a4i.

Axmuena akm-modeny — 1€ €K3eMIUIIp BU3HAYEHOrO0 THUIY MOJETI
1HII1aT130BaHui 1H(OpPMALII€I0 3 TIEBHOTO KOHTEKCTY. DaKT-MOeli CTBOPIOIOTHCS Ha
BUMOTY 1HIIMX MoOjejeli a0 Mpu HAcTaHHI MeBHUX HOAii. IX BUKOPHCTOBYIOTH s
BUPIIICHHS MOTOYHUX 3a7]a4 CUCTEMH.

Bzaemoois moodeneti Tgyp — L€ TUN JaHUX, IO B1IOOpaka€ BIAHOILEHHS

aKTUBAIlll, TKE BUKOPUCTOBYETHCS ISl TIPUMHSTTS PIMICHHS MO0 aKTHBAIi MOACII
(cTBOpeHHs Ta 3amycKy Ha BUKOHAHHS HOBOI ¢akr-mojeni) (puc.3). IHimiaropom
BUCTYTIa€ Mojenb-akTuBaTop. [lorpeda y akTuBaiiii Ta CTBOPEHH1 HOBOI (PaKT-MOJeNi
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BUHMKAE TO1, KOJIU JJIsl BUPIIICHHS OCHOBHOI1 3a/1a4l MOTPIOHO BUPIIIUTH JOTIOMIXKHI
3a7ad4l, IIOJaHl B 1HIINX MOJEIAX.

KoxnoMy miatuny Teyp - Tawp BiAIOBiZae xmac 3amau Tle, ki Heo6XigHO
BUPIIUTU B PE3YNbTATI B3a€EMOii. Y CBOIO Yepry, Kjiacy 3amad TF,jR BIJIMTOBi1a€
MHOXHHA MoJieJien S(T,vj,D), K1 MOXYTh OyTH 3aCTOCOBaH1 JIJIi BUPIIICHHS 3a7a4
nporo kmacy. Ilim vac B3aeMoaii Moneneil MOCHIOBHO BHPIIIYIOThCS 3ajadi
BU3HAYCHHS PEJICBAHTHOCTI, ONTUMAJILHOTO BUOOPY CEpel peIeBaHTHUX MOJENeH Ta
1HIIIami3arii oopaHoi Moei.

OyHKIIIS PEeNeBaHTHOCTI € BiIOOPaKEHHAM MOTOYHOTO KOHTEKCTY MOJEIIi-
aktupatopa Con( £~ ) Ta MHoxunu ansrepHatus S(T,5) y MuOkuny {true, false}:

I:rel :COT’(@%), 3 -plD) - ( true fals}. (9)

BusHaueHHs pesieBaHTHOCTI MOJEJeH 03BOJIs€ BIAIOpaTH IS MPOLETypH

BuOOpy TubkH penesanthi Mogeni  S(T5) 0 § Tp), T00TO Taki TMmM Moueeit

VD » JUTST IKHX

Fa (Con(§p), Tup) = true. (10)

MO[J,eJ'Ib-aKTVIBETOp > AkTuBOBaHa Monenb

|Hiuianisauis BusiBneHHs . . Lo .
BusHayeHHs metu " . . Bub6ip moaeni IHinianisavuis
3aranbHoi Mogeni peneBaHTHUX Mogernen

BinbyBaeTbcs y 3anaHOMy KOHTEKCTi ‘

KouTekct

Puc. 3.TIponec akTuBarii mojaeni 3aaadi

[Ipu BiACYTHOCTI peieBaHTHUX MOJIEJCH CHCTeMa MOJICTIOBAHHS IOBEPTAE
aKTUBATOPY MOBIAOMIICHHS ITPO HEMOXKJIMBICTh BUPIIIICHHS 3a7a4i.
3amaya ONTUMAIBHOTO BHOOPY BH3HAYA€ y MHOXKHHI PEJIEBAHTHUX MOJCIEH

omay Tapb, 3acTocyBaHHs SIKOI Makcumizye (yHkIiiio Bubopy F,

ch 3 BpaxyBaHHAM

kputepiis Bubopy S(tg) Ta konTekcty Con(£5):

(o] ct
Fen(Tun» S( ), Cor{ §4p)) — max. (11)
@ynkuisa 1HImam3amii F, npoBoguThs BinoOpakeHHS O1Ky4Oro KOHTEKCTY
Con(£2) y MHOXHUHY 3HaYeHb aTpubyTiB 06paHoi Mojeni — At O ,\7%'} ;
. ct j e
F:Con(€2) - { AU TS . (12)
Hakonu4eHHs Ta TOBTOpPHE BHWKOPWUCTAaHHS 3HAaHb Yy MPOTPaMHIA CHCTEMI
3MIIHCHIOETHCS MIUISIXOM CTBOPEHHSI Ta BUKOPUCTAHHS OHTOJOTIYHHMX MOJENeH 3amad
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Ha TPHOX PIBHIX KOHIIETITyaJIbHOT MOJIEJl MPOrpaMHOI CUCTEMH. 30KpeMa, Ha piBHI
O13HeC-poIIeCiB BU3HAYAIOTh MOJIeJI O13HEC-TIPOLIECIB Ta ONMEPYIOTh MOHATTAMH, IO
B1100OpakaroTh XapaKTEPUCTUKU O13HEC MPOIIECiB.

Ha piBHI cepBiciB po3risgatoTh 3aCTOCYBAaHHS Ta 3arajJbHOCUCTEMHI CEpBICH Ta
pecypcH, sIKi BUKOPUCTOBYIOTH OI13HEC-TIPOLIECH JJIi BUKOHAHHS omepaiii. Tyt
BpPaxoOBYIOTh CYMICHE BHKOPHUCTaHHS pecypciB, (OPMYIIOIOTh Ta BIPOBATKYIOThH
3araJIbHOCUCTEMHI KOPIIOPATHBHI TOJITHKHA, KEPYIOTh MPIOPUTETHICTIO BUKOHAHHS
3aB/IaHb.

PiBeHb MPHUCTPOIB MICTHTH MOJEI BHUKOHABI[IB 3aBlaHb (MIPOIIECOPIB).
BukonaBiiem Moke OyTH SIK MalllMHa MEBHOTO TUIY, Tak 1 JroauHa. Ha 1isomy piBHI
BU3HAYAIOTh 3arajbHI XapaKTEPUCTHUKH, OOMEXKEHHs Ta Mojell (YHKIIOHYBaHHS
IIPOLIECOPIB.

TakuMm YMHOM, TpPOrpaMHA CHCTEMa PO3TIISAAETHCS SK KOPTEXK MHOXKHH
MOJENEN:

PS=(Rip-gp: Fo-se P pd- (13)

Ha xoxxHOMy piBHI MOJENIOBaHHSI PO3IJISAAE€THCA KOMIUIEKC B3a€MOIIOB’ SI-
3aHUX MOJeJeH, sKi BUKOPUCTOBYIOTH ISl BHUPIIICHHS 3a/ad ajanTaiii y Mexax
poro piBHA. Tak, Ha piBHI O13HEC-TPOIIECIB aJaNTyBaTH MOBEAIHKY CUCTEMHU MOXKHA
[UISIXOM 3MIHU MPIOPUTETHOCTI BUKOHAHHS 3aBJaHb, MEPEXOJ0M Ha IHIIMI BapiaHT
CTPYKTypH mporiecy. OJHUM 3 BapiaHTIB aJanTalliiHUX PIIIEeHh € 3MIHA BUMOT JI0
iHpacTpykTypu. PimeHHs, mpo BuOIp TOTO YW IHIIOIO BapiaHTa ajanTaiiiiHOl
MOBEIIHKA BUOMPAETHCS Y MEXKax PiBHS Ha OCHOBI HassBHOI 0a3u 3HaHb 3aJICKHO BiJl
XapaKTePUCTHKH CUTYAIlil, IKa BUMarae mpoBeJCHHS alanTallii CHCTeMH.

VY po60Ti TOJIOBHY yBary NpuIUJIEHO TiM YacCTHHI 3arajibHO1 Oi13HEC-MOEN, KA
BUKOHYEThCS 3 BUKOPHCTAaHHSAM KOMIT IOTEPHOI TEXHIKM Ta 1H(pOpMamiiHux
TEXHOJIOT1H 1 € MePCIEKTUBHOIO /ISl BIPOBAXKEHHS 1HTEICKTYaJTbHUX TEXHOJOTIH —
piBHI KepyBaHHs 1HPPACTPYKTYpOIO Ta peanisaii mporecis (process implementation
layer) (Osterwalder).yY po6oti po3risHyTo 3amady kKiacuikarii MoJeneu, o
BUKOPHUCTOBYIOTbCSI TPU  MOJENIOBaHHI Ol3HEC-TIPOIECIB  HA OCHOBI PI3HUX
Kiacudikamiiaux o3Hak (puc. 4).

Tak, 3a 03HAKOIO MPUHAIEKHOCTI JO KOHKPETHOI MpEeAMETHOI 00JacTi,
MOIUIMMO MOJIEINI Ha 3araibHi Ta crenudivni. 3aranbHi MOJEN BUKOPUCTOBYIOTHCS
JUTS TIOIaHHS 3HaHb Y 0araThoX MpeaMeTHHX o0aacTsx. [IpukiagoM Takux 3araibHUX
MOJIeJIell BHUCTYIIAIOTh 4acOBlI MOJIENi, MOJeNl 0COOH, JesKi MoJiesll JOKYMEHTIB Ta
MoOJieNl CTPYKTypH opranizaiii. Crnerudiuai Mojenl BUKOPUCTOBYIOTh IS TIOdaHHS
3HaHb y KOHKPETHIN mpeameTHid oOmacti. Ilpukimamom Takoi Mojeni € Mojenb
nporecy po3poOku mnporpamHoro npoaykry. Illle omny kmacudikaiiro momenen
BHU3HAYMMO 3a KJIacaMU 3a/1a4, SIKi BOHH BUPIIIYIOTh Ta OCOOJMBOCTSIMU apXiTEKTypH
MOJIEJIi: aNTOPUTMIYHI, CUTYaIliHI MOJem, Moaell Kiacudikarii, MOJeT omepalii
Ta 1H. SIK mpaBWio, yci MOJENl OJHOTO Kjacy IMOCHJIAIOThCS Ha OJIHY CIUIbHY,
3arajJibHy MOJ€Jb, IO TMOJAA€ 3aJady MOJENI Yy HalOlibll 3arajJbHOMY BUIJISII Ta
4acTO MalOTh CHUIbHI MIPOTPaMHi 3aCO0H [Tl IHTEPIpETAaIlii.
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HopmartueHi .
X dakT-mogeni
moaeni
\ CneuudiuHi mogeni
BusHauaoTb 06MeEXEHHs € eksemnnsapamn

BuKOPUCTOBYIOTb BiaHocutbes Ao

Mogaenb npouecy
po3po6ku 13

3aranbHi moaeni

BiaHocutbes go

Yacosi moaeni

BigHocuTbes A0 € yacTuHow

BukopucTosyioTb L.
Mopeni 6i3Hec-

npouecis

BigHocutbes 40

Mogeni yacosux
iHTepBanis

Moaenb
KaneHaaps

Mogaeni onepauiii

0BYIOTb BukopucTosyoTh

Mogeni JOKyMeHTiB

BiaHocutbes fo

Mogeni apTedakTiB

BigHocuTbes Ao BigHocuTbecst 40

Mogaeni npoaykTis

- BiaHocutbes ao
Mogenb cepsicy A A

€NeKTPOHHOT
noLTH

Mogens ftp-
cepsicy

Puc. 4. Cxema 3aneXHOCTEH MK PI3HUMH TUIIAMHU MOJIENIeH Y IpOTpaMHiii
cucreMi Ha 0a31 OHTOJIONIYHUX MOJENEH 3a1ay

['00BHUMU KOMIIOHEHTaMH JPYroro piBHS MOJEIIOBAHHS € MOOei Cepeicis.

[Tpu moOya0Bi MOAeNel CepBiCiB AOIIBHO JOTPUMYBATHUCS TaAKUX MTPABUIL:

ycl cepBicH MOTPIOHO BHOPSAKYBAaTH B MeXaX OHTOJIOTII CEpBICIB; MIATPUMKA
OHTOJIOTIi CEPBICIB JO3BOJHTH 3IMCHIOBATH TONIYK CEPBICIB 3a KJIacamH 3ajaad,
30epiraTtu 4McIoBi MapaMeTpH Ta 1HILI METaJaHl PO CEPBICH;
JUTSL KJTIEHTIB TaKUX 1HTEJEKTYaJIbHUX CEPBICIB BAKIIMBO PO3YMITH HE TUIBKU METY
Ta MapaMeTpu CepBiCy, aje ¥ MOopsAI0K Horo podboTH, QyHKIIOHATIBEHI OOMEXKEHHS
Ta 3aJeXKHOCTI, IO 1HGOpPMAII KIIEHTH BUKOPUCTOBYIOTH JUISI TPUHHATTS
pIllIEHHs] y TMpoIeci B3aeMOIi 3 CEpPBICOM; 3HAHHS MPO TMOPSJAOK POOOTH
IHTEJIEKTYaIbHOTO CEPBICY AOLLIBHO MOJATH OKPEMOIO MOJIEIUIIO CEPBICY;
OHTOJIOT1YHI MOJENl JAOLUUIFHO BUKOPHUCTATH 1 JJISl MOAAHHA MEXaHi3MiB poOOTH
CaMOTO CEpBICY; CepBic, MO0 BUKOPUCTOBYE MOJIENTI MOXKE BPaXOBYBATH CBIl CTaH
Ta CTaH 30BHIIIHBOTO CEPEAOBHUINA, CIIBIPALIOBATH 3 IHIIUMU 1HTEICKTYaTbHUMHU
cepBicamu, BU3HA4YaTH €(DEKTUBHIII METOU 0OCIyrOBYBaHHS 3alUTY KIIIEHTA.

B po6oTi po3p0o6IieHO apXITEKTYpy IHTEJIEKTYyaIbHOTO CEpBICY, MOOYI0BAHOTO

Ha OCHOBI OHTOJIOTIYHMX MOJIEJNeH, sKa chenmudikye sK CEeMaHTUKY IOCTYITy IO
CEepBICY, TaK 1 CEMaHTHUKY BUKOHAHHS 3aIUTIB cepBicoM (puc. 5).

KiienToM cepBicy BHUCTyIa€e MEBHA 30BHIIIHSA BIJHOCHO CEPBICY aKTMBOBaHA

MoJenb, sika (opMmye 3amuT 10 cepBicy. I[HTenekTyanbHHH cepBiC, 3 METOIO
opraHizailii B3aeMojii 3 KJII€HTaMH, Ma€ OJIHy a0o0 JCKUJIbKa CXeM MoJielied, M0
BIJIITPalOTh poJib 1HTEpdeicy cepBicy. 3amuT 00 CEpBICYy MOJSIrae y 3amoBHEHHI
poneil iHTepdeiicHOT Mojenl 3HAuYeHHSMHU 3aluTy Ta TeHepyBaHHS KOMaHIH
BUKOHAHHS 3amHTy. 3aluTH KIacU(PIKyIOThCS Ta THUII3YIOTbCA BIAMNOBIAHO [0
ICHYIOUO1 OHTOJIOT1i THUMIB 3anmuTiB. Pi3H1 THMM 3amuTiB MalOTh Pi3HI MEPEIyMOBHU Ta
anroputMu BuKOHaHHsS. [Ipu 1pomy iHTepdeiicHa Moaens mepeBipse HEOOXiaHI
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NEPEeyMOBH y CEHCI HAsBHOCTI HEOOXiTHUX ISl BUKOHAHHS 3alUTy JaHUX Ta
BiJTOMOCTEH MPO KITI€HTA 3aJIeKHO BiJ] THITH 3aMHTY. SKIO SKach MepeayMoBa 3aluTy
HE BHUKOHAHA, TO KJIEHTY IOBEPTAETLCS BIJMOBIIb 3 JETATbHUM TMOSCHEHHSIM
NPUYMHA BIIXWICHHS 3amuTy. SIKMO yci mepeayMOBH Jisi BUKOHAHHS 3aIUTy
JOTpUMaHi, 3alUT BUKOHYETHCS CEpPBICOM 3 BHKOPUCTaHHSIM Habopy HoOro
BHYTpIIIHIX Mojeneil. [lo Takux Mojeneil BiIHOCSITHCS: MOJIEN1 BUKOHAHHS 3alUTy Ta
MOJIEJIi OPKECTPOBKU. Mol BUKOHAHHS 3aIUTIB € AITOPUTMIYHUMU MOJIEISIMH, SIKI
3aJIeXKHO BiJl TUITY 3aITUTy Ta HOTO MapaMeTpiB BU3HAYAIOTH MIPOIIEC HOTO BUKOHAHHS
K TOCIIJIOBHICTh orepaiiii. Mojeni OpKeCTpOBKH MICTATh CXEMYy B3aeMOJli 3
Mogeni ctany cepBicy BiloOpakaloTh MOTOYHUN CTaH CEPBICY 1 BUKOPHUCTOBYIOThCS
JUTSL KOTO HAJIAIITYBaHHS, aIMiHICTPYBaHHS, TIOIIYKY MOXKJIMBUX HECTIPABHOCTEH.

. Mogeni cninbHoro Cepsicn cuctemmn
OHTOnoris
BUKOPUCTaHHS MOZAENOBaHHS

Cuctema moaentoBaHHsA

|

BMKOD+CTOByr0Tb

[

A

( KnieHT ) _— Popmye 3anut

IHTepdeiic

IHTepdelicHa
mozernb

Tino cepsicy

Mogeni cepsicy

IHiyianisye BUKOHAHHSA

Mogeni ctany
cepsicy

30BHiLLHi
cepsicu

KoopanHyoTb B3aEMOAi0

Bianosigb Mogeni BUkOHaHHsS

3anuTis

Mogeni
OpPKECTPOBKM

Mepesipse nepenymosu Ta
NOBIAOMNSAE, AKWO BOHa He BUKOHaHI

\mcr

Puc. 5. ApxiTekTypa iHTEJIEKTyaJIbHOTO CEPBICY MPOrpaMHOI CUCTEMHU Ha 0a3i
OHTOJIOTIYHHMX MOJIeNIeH 3a1a4

Cepsic

[HTEenexTyanbHi CepBICH y MPOTPaMHIM CHCTEMI YTBOPIOIOTh MEPEXKY CEPBICIB
(Peectp cepsiciB, service inventory)ka € MHOKHHOIO CEpPBICIB:
S(te) ={t| Typéd = Ta. (14)
Ha ocHoB1 6a30BHX cepBiciB OYIyIOTh KOMITO3HIIli CEPBICIB, sIKI B3aEMOJIIOThH
3151 TOCATHEHHs TeBHOI MeTH. CepBicH HE 3ajiexkaTh Bija Oi13HEC-TPOIIECiB, TaK 110
KOXXEH OKPEMHI CepBiC MPUUMAE y9acTh y 0araTb0X KOMIO3HUITISX.
Komnosumis cepsiciB Tge )— L1€ MIAMHOKHHA CEPBICIB Ta 3B’ 13KM MIXK HUMHU!

Tseom = (A Tses S Tse red) s (15)
ne S(Tsg) U Populatiof Tp, & Iz rp) [ Population - 9,

3B’ 530K 1BOX CepBiciB Tag, Tl-ter ne, — Lie mapa (TSiE,TéE_ RQ s A€ TSjE_ RQ ~

3aITHT, 10 HAJIEKHUTH iHTepdeiicy cepricy Tog.
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Tun cepsicy T BHU3HAuYa€TbCA SIK CTPYKTYpa 3 THUIMIB HOro 1HTEpdercHOi
MOJICJTi Ta peai3ariii:

Tse=(Tse v Tse Bo T se RE: (16)
ne Tge.y — 1HTepdelicHa Moaenb cepBicy, Tgegp — TUIO CepBICY, Tge re
peaiizalis cepBicy.

Tino cepBicy MICTUTh MOJIENI CTaHy Ta KEPYBaHHA [y p_g7, MOZAEI] BUKOHAHHS
3anUTIB Typ_go T@ MOZEII OPKECTPOBKH Typ_oR!

Tse o= (X Tup-s7: S Tus rd» & Tip o) (17)

Peasizaliisi 1HTENEKTyaJbHOTO KEPOBAHOTO MOJCISIMH CEpPBICY MICTUTh TakKi

YaCTHHH.
Tse re=(Tinn Tse pm T se L (18)

ne Typ — IHTepIperaTop Mojened, lgg py — CXOBUILE MapamerTpiB, lge g
610moteka mpouenyp. CxoBule mapameTpiB Ta 0i0Ji0oTeKka MPOLEAYp BIAITPAOTh
JOTIOMIXKHY POJIb y pOOOTI iHTEpIIpeTaTOpa CEpPRICY.

Mooenosanna Ha pieéHi npucmpoié BIAHOCUTBCS O TPETbOTO PIBHS
MOJIeTIOBaHHA. Mo/ienoBaHHs Ha IbOMY PiBHI BUPIIIY€E /1Bl TPYIU 3aBJaHb.

3aBmaHHA Tepuioi Tpynu TNOB s3aHl 3 3a0e3neueHHsIM e(eKTHBHOI poOoTH
KOHKPETHOTO TPHUCTPOI0, MOr0 KOMIIOHEHTIB a00 KOMIUIEKCY TPHUCTPOIB.
[Tpuknanamu Takux 00’ €KTIB KEPyBaHHS BHCTYHAIOTh KOMII IOTEPH, KOPCTKI TUCKH
abo wHabip komm rOTepiB, 00’€AHAHUX Yy Mepexy. Mogaeni 1BOro piBHA
BIJICJIIJIKOBYIOTh CTaH MPUCTPOIB, BUSIBJISAIOTH PaHHI O3HAKW MalOyTHiIX 300iB Ta
BIJIMOB, aBTOMATH3yIOTh BHMKOHAHHS JesAKuX (QYHKIINA JIIOAUHU-aIMIHICTpATOpA.
Moneni Takox 3a0e3MedyrloTh 1HTENeKTyallbHEe pearyBaHHS KOMIT FOTEPHOI CHCTEMHU
Ha HerepeadayyBaHi MO/Iii.

3aBiaHHs IPYroi TPyMu 3BOJATHCS O aJamnTallii HalamTyBaHb MPUCTPOIO 10
BUMOT TPOJYKTHUBHOCTI, SIKI CTaBJISATh MOJENI PIBHS CEPBICIB Ta O13HEC-TPOILIECIB.
[Ipy IbOMY BUKOPHUCTOBYIOTh MOJIENI OIIIHKHA MPOIYKTHBHOCTI CHCTEMH Ta JIOCBIA
excrutyatariii. Hampukiaza, Ha mepioj] IpOBEIeHHS BiCOKOH(PEPEHITIT TPIOPUTE3YIOTh
Tpadik KoH(pepeHIli y Mepexi Ta OJOKYIOTh yCi HE TOB si3aHI 3 BHUKOHAHHSIM
BUPOOHMYNX 3aB/IaHb MTEPETABAHHS.

Ha BXin cuctemu MOIETIOBaHHS HAIXOSATh 3alUTH, 3aBIaHHS HAa BUKOHAHHS
Ta KOMaHIM KepyBaHHsI. Ha BUXOJl CHCTEeMH € BIANOBIAI HA 3alUTH Ta CTATyCHI
MOBITOMJICHHSI. THUTIOBUMHU KJIIEHTAMU CHCTEMH BHUCTYIAIOTh MOJIET CEpBICIB, IO
(YHKIIIOHYIOTh Ha PIiBHI MOJEIIOBAaHHS CEPBICIB 1HTEIEKTyajdbHOI cucTeMu. JIjis
JOCTYIy JI0 TIJICHCTEMH MOJIEIIOBaHHS BUKOPHUCTOBYIOTH 1HTEep(deicHl Mojeri.
Ili Mmoztesti 3rpynmoBaHO BIAMOBIAHO JO 3ajJa4 KepyBaHHS Ta IOJAKOTh OCHOBHI
napaMeTpyd Ta BUXITHI JaHl JUIsl NPOBEACHHS 3MiH Yy cuctemi. [ BUpilIeHHS
MOCTABJICHUX 337a4 BUKOPUCTOBYIOTH 1HIII MOJENI, SIKI 1HKANCYJIIOIOTh 3HAHHS PO
CrocoOM BUPIIICHHS 3aj/1a4, 3aJIe)KHO BiJl 1X €(peKTUBHOCTI 3a PI3HUX YMOB Ta CTaHIB
cepenosuima. /s aganraiii cucTeMu 0 CTaHy CEpEeIOBHUIIA Ta pearyBaHHsS Ha MOii
BUKOPHCTOBYIOTh CUTYaIlIifHI MOAENI, SKi 17eHTU(IKYIOTh TlepeadadeHi 3a3aneriap
CUTYyaIIil Ta 1HIIIIOI0Th BU3HAYCHI JI1i 3 MPOBEACHHS HANTAIMITYBAHHS MPUCTPOIO.
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Po3po06ieHy cTpyKTypy CUCTEMH MOJETIOBAHHS Ha PiBHI MPUCTPOIB HABEACHO
Ha puc. 6.

Cuncrema Mo entoBaHHs

OwTonoris Cepsicu cucremm
MOZAENoBaHHS

BukopucToye

Bukopucrosye

Penosutopin
mogenewn

Mictute

Cepsic Popmye saniT MicTuTs,

IHTepdencHa
mMopenb

Mictuts

Mogaeni
MOHITOPUHIY

IHTepnpeTyTL AaHi

Bu3Hauae foriky Ta napameTpu KepyBaHHs

KeposaHuii
npucTpin

Mogeni npuctpois

Bukopucrosye
Bianosigb

R

CTaTyC BUKOHAHHST

Mepesipsie nepeaymosu Ta
NOBIAOMNSAE, AKLLO BOHU HE BUKOHaHI

IHcbopmaLiiviHa 6asa

Miacuctema moaentoBaHHS NPUCTPOIB

Puc. 6. CTpykTypa cucTeMu MOJICIIOBAHHS PIBHS MPUCTPOIB 3 BUKOPUCTAHHIM
MOJIEJIEH 3a1au

VYci pimeHHds TOpUWMAOTh HAa OCHOBI JIAaHHWX, M0 HAKOMUYYIOThCS B
inbopMauiﬁHiﬁ 6a3i. ToMy BaXJIMBOIO CKJIAaJ0BOK0 YAaCTUHOIO CHCTEMH BHCTYIIA€
nijcucreMa MOHITOpuHTY. L migcucrema BU3Havae, K1 MapaMeTpu MOAEIHOBAHOTO
MPUCTPOIO 1 SK YacTO Tpe6a BI/IMlpIOBaTI/I Ta 3aMUCYBaTH B iH(dopmariiiny 0a3y.
Mopeni cucTteMu 34aTHI BIUIMBAaTH Ha MIJCUCTEMY MOHITOPUHTY, MOAU(IKYIOUH
MOJIITUKA MOHITOPHHTY.

Cucrema MOJEIIOBAHHS B3a€EMOJIE€ 3 MOJEIBOBAHUM MPHUCTPOEM, TIEPEIAIOUH
oMy KOMaH/IM KepyBaHHs y (hopMarti BiAMOBIAHOI MOBU KepyBaHHs. i MIATPUMKH
TaKO1 B3a€EMOJ11 BUKOPUCTOBYIOTh MOJIEJI IPUCTPOIB, SIK1 IHKAICYIIOIOTh 3HAHHS PO
crocobn KepyBaHHS TPUCTPOEM Ta 3IIWCHIOITH TEPETBOPEHHS 3aBIaHHS Ha
KepyBaHHs y (OopMaT MOBH KepyBaHHS KOHKPETHUM IIPUCTPOEM.

Y yerBepTOMY pO31iJi HABEICHO MPUKJIAAN BUPIIICHHA MPAKTUYHUX 33734 3
BUKOPHUCTAHHSAM OHTOJIOTIYHUX Mojeieil. Y poOoTi po3rIsIHYTO 3ajadi MpeaMeTHOl
00JyacTi po3poOKM MporpaMHOro 3a0e3MedeHHs, MIATPUMKNA MPUWHATTS PIICHb Ta
TypU3MY.

B po6oTi po3risiHyTO 3acTOCyBaHHS OHTOJIOTIYHUX MOJENeH 3amad s
8i000padicents cmpykmypu 6izHec-npoyecié MANPUEMCTBA y MPOTPaMHii cucTeMi 3
METOI0 TIOKPAIIEHHS BiJIMOBITHOCTI BHUMOraM Ta 30UIBIIEHHS aJanTarliiiHuX
MOXJIMBOCTEN TaKoi CUCTeMHM B IIJIaHI MATPUMKHU Oi3Hec-TiporieciB. Mojens Gi3Hec-
npouecy MDy, BU3HaueHa KOpTeXeM:

Mdy,, =(S(Md,), I M), & 2 & (19)
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ne S(Md,,) —mHOxuHA Moneneit 6i3nec-onepaniit, S(Md,,) — MHO)XHMHA MOneneit
OPUMHATTS PILIEHHS, S, — MHOXXHMHA BIJHOWIEHb, S, — MHOXHHA AIH, S —

MHOXHHA OOMEKEHb.

IIpooemoncmposano OoyinvHicms 3aCTOCYBaHHSI PO3pPOOIIEHOT Memodonoaii
nob6yooeu owmo.ioeii Ha OCHOBI TIOTIEPEIHBOTO aHami3y Oi3HEC-TPOIIECIB 1 3a7a4 Ha
MPUKJIIAJIl TaTy31 TeCTYBaHHS MPOTrpaMHOro 3abe3mnedeHHs (puc. 7).

Eyth

Hanicnati
HaCTUHOWD

| | ObmexuTn | ] OTpumaTi | ‘
KO'-'_?_HJJ.Y

[chagwaa'm | | Bukonyeatn | |BMKOpMCTOByE|aTM | [ Mepegyearu |
| |

BigHowwerHA

OHTonoriA ranmysi
TECTYBaHHA

| ]
Pecypc || Cepsic || Pone

BisHec-npouec | | Bisvec-onepauin | lEiaHec-no,niﬂ |

T
Elakec-
npasuno

CTBOPEHHA
nn EH TecTyBaHKa B“:g}r;:uﬂ
X BAMOTA Jal Y
TECTYBaHHA

Ocofa | | QA-metenrep

MnaHyaaHHA
TECTYBaHHA

Inchopmauinnmi

bianec-
aHaniTHK

OpraHisauia |

|| Bunpaenenya
CrBopeHNs Onepartvexe 3BiTyBaHHA MO nedekty

T ot —t—
sl nnaHyeaHHs pesynLTaTam
&Habakie Mouarok

AEEEDLEHER TECTYBaHHA
TecTyBaHHA Ter pBaHHH i TecTyBaHHA
v i nedekTy 3aBeplueHHn
TECTYBAHHA
i Craopenns
BigcnigrosyeaHHa
iAoniaKany — TeCTOBOO  |— Axania I 3aBgants Ha

SKTIB —
neP CLUEHapin necbekTie TECTYBaHHA

Bumora

Cepegoewuie
TECTYBaHHA

MeHenxep
koHpirypawgi

TecTyBansHuK

Oecbext |

Baza naHux

NMporpamuHe
sabesneyenHs

TekcTosui
penakTop
M3 kepyeaHHA
TECTYBAHHAM

KomnoneHt

Cuexapin

Crampapt |

Crneundikayis Bumor

Mnax TecTysaHHsA

Ha6ip cuexapiie

BuGiprose
TECTYBAHHA

IHeTpYKLIR 3
BCTAHOBNEHHSA

Bigkpurta
AeherTy

Mpogykr

Puc. 7.CyTHOCTI Ta BiTHOIIICHHS OHTOJIOT1i TECTYBaHHS MPOTPAMHOTO
3a0e3neueHHs

3a OCHOBY aHali3y MpPOIIECIB Tally3l TECTyBaHHS OyJM NPUUHATI IPOIIECH,
chopmynboBani y crangapti ISO/IEC/ieee 29119Crangapt BU3HAYAE TPU TPYIH
MIPOIIECIB:

* OpradizaiiiiHi — B pe3yJbTaTi BUKOHAHHSA IIMX IMPOLECIB (POPMYIIOIOThH
3arajbHy MOJITUKY Ta CTpaTerii0 TECTyBaHHS Ha PIBHI MPOEKTHOI Oprasizaiii; i
MPOLIECH BUKOHYIOThCS KEpIBHUKaMH OpraHizaiii;

* KEpPYBaHHS y MEXKax MPOCKTYy — TUTAHYBAHHS TECTYBaHHS, BICIIIKOBYBaHHS
CTaHy TeCTyBaHHS MPOAYKTY, KPUTEPiiB HOTO SIKOCTI, 3aBEPIIICHHS;

* TECTyBaHHS — CTBOPEHHS TECTOBUX CIICHApIiB, (OpMyBaHHS TECTOBHX
CepeOBHIL, BUKOHAHHS TECTIB, 3BITYBaHHS PO ACPEKTH.

Y po6OTI pO3TIASHYTO MPOIECH TECTYBAaHHS, IO BUKOHYIOTHCA y KOHTEKCTI
KOHKPETHOTO MPOEKTY, TOOTO MPOIECH APYroi Ta TPeThoi rpymn. BusHaueHO THMOBI
MIPOIIECH Ta 3a/1adi 1 MOOyA0BAHO X OHTOJIOTIYHI MOJIEIII.

B poboTi 3ampomoHOBaHO BHKOPUCTaHHS OHTOJIOTIYHUX MOJENCH IS
BUPIIICHHS 3a0ayi Kepy8aHHs OO0CMYNoM 00 pecypcieé ingopmayiunoi cucmemu.
ITokazano, mo y mopiBHsHHI 3 Bimomumu Metogamu DAC, MAC, RBAC, ABAC
METOJT KEpyBaHHS JOCTYIIOM, SIKHH BHKOPHUCTOBYE OHTOJIOTIYHI MOJENi, 3abe3neduye
JTMHAMIYHE HaJaHHS Ta BUJIYYEHHS IpaB JIOCTYNYy B KOHTEKCTI O13HEC-NPOIIECIB, 110
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BUKOHYIOTBCSI Y CUCTEMI, BIJICYTHICTb PO3IIMPEHHS MpaB 3 OIrOM Yacy, CIPOIICHHS
Ipolecy MPHU3HAYCHHS MpaB Ta JOKYMEHTaJIbHE OOrpYHTYBaHHS yCiX OIeparli,
MIATPUMKY BHKOPHCTAHHS HOPMATHBHUX TMPOIEAyp. 3aradbHy CXeMy MOJei
KEepyBaHHS JOCTYIIOM IO PECYPCIB HaBEICHO Ha pucC. 8.

Moens KepyBaHHS JOCTYIIOM 10 pecypciB Md,, mogano koprexem:

Md, =(S.. &, R RD. 2 & (20)
e S, — MHOXKHHA pojielt, Ss — MHOkHHA pecypciB, SRly) — MHOKHMHA BiTHOIIEHB,
S Ss— MHOKWHU il Ta OOMEKEHb.

PecypcHa mogenb

MpauiBHuK 1

Cepsic kepyBaHHs
pecypcom 1

( : Cepsic kepyBaHHs
pecypcom 2

MpauiBHuK 2

Cepsic kepyBaHHs
pecypcom M

MpauiBHuk K

- B3aBaaHHs -

Mopaenb 6isHec-npouecy

Puc. 8. CtpykTypa Mozeni KepyBaHHS TOCTYIIOM 10 PECYpCiB
y IpOorpamMHiii cucTemi

Po3po6ieHo MeToJ BUKOPHCTaHHA OHTOJOTIYHMX MOJENEH s BUPIIICHHS
3a0ay  ABMOMAMU308AHO20  MECMY8AHHA  300POK  NPOSPAMHUX — NPOOYKMIS.
[IpogeMOHCTPOBAaHO OpraHizaiilo B3aeMOAIl Mojeleld y Tpoleci BUKOHAHHS
OaraToeramHOro Oi3HEC-NIPOLIECY aBTOMATHU30BAHOTO TECTYBAaHHA. 3 BUKOPHCTAHHSIM
OIMMMCAHOTO MIIXO0y CTBOPEHO Ta ampoOOBaHO aBTOMATH30BaHy CUCTEMY TECTYBAaHHS
MpOTpaMHUX MPOJYKTIB, fiKa ycmintHo ¢yHKIioHye. s peanizamii cucremu 0yJio
oOpano ckpuntoBy MoBy VBScript. B poii nporpamuoro 3aco0y aBToMaTH30BaHOTO
TecTyBaHHs BuKopucToByeThcst HP QuickTest Professionalksuii Te:x BUKOpHCTOBYE
VBScript sk MOBY iporpamyBaHHS.

Cucrema aBTOMAaTH30BaHOTO TECTYBaHHS MEPIOAMYHO MEPEBIpS€ HASBHICTDH
HOBOrO (ainy-iHcTansaTopa Ha ftp caliTi po3poOHUKA MPOAYKTY. SIKIO BiH HasIBHUIA,
daiin iHCTANIATOpa CKA4YyeThCS Ta PO3apXiBOBYETHCA Yy BU3HAYEHUH TECTOBHIA
kartajor. [licist mporo 3amyckaeThCsi MpoLEC 1HCTAJAIIT B aBTOMAaTUYHOMY PEXHMI,
AKUIl He BuUMarae BBoAy iHdopMalii kKopuctyBaueM. llicia #oro 3aBepieHHs
CHUCTeMa TMepeBipsi€e YCHIUIHICTh I1HCTANALIi, KOHQITypye Ta mepe3amyckae esiki
CHUCTEMHI CepBiCH.
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SIKIIO TPOAYKT YCIHINIHO 1HCTaJIhOBAHO, 3aIMyCKAIOTh 3aci0 aBTOMAaTH30BAHOTO
TECTYBaHHSI, IO TPOBOJIUTH OOpaHi TeCTH. Pe3ynbTaTé TecTyBaHHS 3alUCYIOTh y
MPOTOKOJ, SKWM IMICTS 3aBEPIICHHS TECTyBAaHHS NEPECHIAETHCA MO E€JICKTPOHHIN
MOIITI TIPEeACTaBHUKAM pPO3poOHMKA. I[licist 3aBepiieHHs TeCTyBaHHS TECTOBAHHMA
MpPOTpaMHUN  TPOIYKT JEIHCTATIOETHCS, TECTOBUM KATAJIOT OYHIIYETHCS 1
CEPEIOBHUIIE TOTYETHCS 10 HOBOTO TECTYBAHHS.

Po3pobnena cucrema M03BOJIMIIA CHUCTEMATHYHO TEPETECTOBYBATH JEKIIbKA
3HaYHUX 3a po3MmipoM (po3mip ¢aiiny incraiasTopa 500-700 M6aiiT) nmporpaMHuX
NPOAYKTIB 3a OAHY Hid. EKCIulyaramiss cHUCTEMH TeCTyBaHHS JOBeNia 1i BHCOKY
HaJ1AHICTh, THYYKICTh, TPOCTOTY MOU(DIKAIIIl Ta PO3BUTKY.

BuxopuctanHs OHTOJOTIYHMX MOJENEH I aBTOMATH3alii TEeCTyBaHHS
POrpaMHUX MPOAYKTIB JI03BOJISIE CTBOPIOBATH 1HTEJICKTYaIbHI CUCTEMH TECTyBaHHS,
K1 37aTHI IMIBHJAKO aJanTyBaTUCS A0 3MIH Y (PYHKIIOHAJIBHOCTI TECTOBAHOIO
NPOAYKTY, a TAaKOXX BpaxyBaTH Ta aJeKBaTHO BigpearyBaTH Ha 3MiHHM B amapaTHo-
MIPOTPaMHOMY TECTOBOMY CEPEIOBHIIII.

[lepciekTMBHUM HampsIMOM 3aCTOCYBaHHS TMPOTPAMHUX CHCTEM Ha 0asi
OHTOJIOTIUYHUX MOJIEEH 3a7a4 € cucmemu NIOMPUMKU NPULIHAMMS PilueHb. 3aralioM,
IpoLec NPUHHATTS pIIMICHHS MOYMHAETHCA 3 aHajidy mpobieMu Ta CHUTyamii i
3aKIHUYEThCSI BUOOPOM PIIICHHS 3 MHOKHUHU ajbTepHATUB. Takuil mpolec BKIIIOYAE
da3u: anamizy, NpOEKTyBaHHs, BUOOpY pillleHHsA Ta peanmizauii. Ha erami anamizy
pPO3MIISIIal0Th OI13HECOBE CEPEIOBUINE 3 BpaxyBaHHSIM JOCBimy ekcmepTa. Excmept
imenTudikye Ta kiacudikye mpodiieMy, BUpOOIS€ BHUMOTH IOJO 1i BHUPIIICHHS.
Ha npomy erami JIOIUJIBHO 3aCTOCYBAaTH OHTOJIOTIYHI MOJIENI, SIKI BIJOOpakarOTh
JTIOCBIJT BUPIIICHHS MOMEPEHIX 3a/1a4u Ta MOPIBHIOKTH MapaMeTpu 1CHYIOYOTO CTaHy
npeaMeTHOI 00JiacTi 31 CTaHaMHU TPEAMETHOI 00JIacTi Yy BHOAAKY IONEPEIHBO
BUPIIIICHUX 3a/a4.

Ha erami mpoekTyBaHHsS €KCIEpT BH3HAua€ I, po3poOlJise aabTepHATUBHI
CIOCOOM JOCSTHEHHS LIJIEH, KpUuTepii SIKOCTI croco0y BUPIIICHHS 3ajiadl Ta oOupae
MeTtoy ii BupimieHHs. [Ipy oMy eKcnepT MOCTIMHO CHIBCTaBJIS€ Ta OI[IHIOE BILIUB
3aPONOHOBAHOTO HHUM aJbTEPHATHBHOTO pIMIEHHS Ha NPEIMETHY O0JacTh,
BUKOHYIOUM TaKUM YHHOM BaJifaIlif0 CBOTO MIAXOAY N0 BHUPIMICHHS MPOOIEMHU.
Mogeni 1poro etamy JIO3BOJISIIOTH BH3HAYUTH ICHYHOYl METOIU peaiizarii
MOCTaBJICHUX 1ILJIeH, 0OMeXeHHsI Ta MO0y yBaTH albTePHATUBHI PIIIICHHS.

Ha erami BuOOpy ekcmepT OIiHIOE TOOYAOBaHI  aJlbTEPHATHBH 3
BUKOPHUCTAHHAM KPUTEPIiB Ta 0OMpae oHy 3 anbTepHaTuB. [Ipu nipomy maiis obpaHoro
pIIIEHHS [OJIaTKOBO MPOTHO3YEThCA €(PEeKT BiA MOro BIPOBAKEHHS — MPOBOAUTHCS
Bajiamis. Mojeni, Siki BUKOPUCTOBYIOTh Ha IIbOMY €Tarll, JIONOMararTh €KCIEepTy
3aCTOCYBaTH MaT€MaTHUYHI Ta 1HII METOY MOPIBHSAHHS aJIbTEPHATHB.

Monens miaATpUMKY TPUHHATTS piteHHsT Mdgcmo1ana KopTexeMm:

Mdy =(S(T): * R, S 9. (21)
ne YTy — MHOXKMHA CYTHOCTEH pelieBaHTHUX it npudHATTS pimeHHs, SRly) —
MHOHHA PEJIEBAHTHUX BIHOIICHB, ¢, s — MHOKUHH 11l Ta OOMEKEHbD.
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Ak mnpukman, y poOOTI HaBEACHO OHMOJNO2IYHI MOOeni Ol NIOMPUMKU
KOHCEHCYCHOI 8anioayii Mooeiell KOJIEKTUBOM €KCIEPTIB, a TAKOX MOJENI MIATPUMKHU
OPUIHATTS PINIEHh Yy JOTOBIPHOMY TMIPOIEC] (opmysanHs yeoou HA pO3POOKY
NPOSPAMHO20 3a0e3neqeHHs..

JIOIUTbHICTh ~ BUKOPHUCTAHHS  OHTOJIOTIYHMX  MOJENEH Ui  MOOYyI0BU
IHTEJIEKTYaIbHUX MPOTPAaMHHUX CEPBICIB y pOOOTI MPOULTIOCTPOBAHO Ha MPHKIAIAX
[HMeNeKmyaibHo20 Cepeicy 3a8AHMAdICEHHS MA Cepeicie MYPUCMUYHUX NOCTYe.
30kpema, po3poOJIEHO CTPYKTYpY MOJENIEH CEepBICY 3aBaHTAXEHHS Ta BU3HAYEHO
MOPSAZOK MOro poOOTH. 3amuT, MO0 HAMIMIIOB, OMPAIBOBYETHCS MPEMPOIIECOPOM
3aBaHTaXeHb. llel mpemporiecop Oe3mocepenHbO HE 3IIHCHIOE 3aBaHTAKEHHS, a
TiIJIBKW TOTYE 3aBAAaHHS J0 3aBaHTaXCHHsI. BiH, HaMpUKIaa, TUIAHY€E Yac TPOBEICHHS
3aBaHTAXXEHHS, TPOBOJIUTH TMOIIYK OAATKOBOI 1H(pOpMaIlii, mepeBipse MPaBUIbHICT
Ta BUKOHYBaJIbHICTh 3aBlIaHHsA. OmpalbOBaHi 3aBJaHHsS 30€piraroTh y CXOBHIIII
3aB/IaHb HA 3aBAHTAKCHHSI.

3a OpUHIMUIOM POOOTH MPENPOLECOp 3aBAHTAXKEHb € IMPOLIECOPOM IMPaBUI,
TOOTO BECh AITOPUTM HOro poOoTH chopMyinboBaHUMl sk HaOip mpaBui. [IpaBuna
poOoTH mpemnporiecopa 30epiraroThCs B OKpPEMild MOJAEN — MOJENI MONepPeaHbOTO
OTIPAIlIOBAaHHS 3aBaHTAKEHb. SIK KOXHA 1HIIA MOJETh CHUCTEMH, MOJENb
MOTIEPEAHBOTO OMPAIIOBAHHS 3aBAaHTAXEHb MOXE 3MIHIOBATHUCSA, JOJAIOYM CHCTEMI
HEOOXiHOI THYYKOCTI (cuctema He moTpedye 3MmiHu koxy). [ligquac poboTu oxpemi
npaBuja BUKOPUCTOBYIOTh JaH1 3 1HIIMX MOJENEH, a TaKoX 3 iCTOpii momepeaHix
3aBaHTaXeHb. [IpaBmiia MOXYTh CTOCYBaTHCS SK OKPEMHX 3aBaHTaKEHb, TaK 1 iX
IPyI, CTBOPCHUX 3a IEBHOK O3HAKOK (HANPHKIIAJ, yCiX 3aBaHTKEHb 3 JIAHOTO
caiiTa, a00 BCiX 3aBaHTaXXCHb ITEBHOI KaTEropii KOHTEHTY).

[Iporiecop 3aBaHTakeHb O€3MOCEPETHHRO BUKOHYE 3aBAaHTAXKECHHS 3TITHO 3
rpadikoM 3aBaHTaXKEHb Ta JOJATKOBUMHU yMOBaMHU, C(HOPMYJIbOBAHUMH Y TIPAaBHIIAX
MOJICNII 3aBaHTaXEHb. AHAJIOTIYHO [0 TMpempolecopa 3aBaHTAKEHb, IPOIIECOP
3aBaHTAXXEHb € MPOLECOPOM IPaBUII 1 BECh AITOPUTM HOTro poboTH cHOopMyIHOBAHO
K HaO1p mpaBUJI MOJEII 3aBaHTAKEHHS.

Y po3mim MpOJEMOHCTPOBAHO TIEpEeBard BUKOPHUCTAHHS OHTOJIOTIYHHUX
MoJeTel NIl n00Yy008U 2SHYYKUX MYPUCMUYHUX Cepeicié, 30KpeMa BHUKOPUCTAHHS
iH(popMallii 3 KOHTEKCTY TYPUCTUYHOT MOI3AKH JUISl MIATPUMKH MPUIHATTS PIIICHb 3
dbopMyBaHHS MPOMO3UITIN TS KIIEHTA.

Y nm'aToMy po3aijii HaBeJAEHO apxXITEKTYpy Ta (PYHKIIOHAJIBHI MOKJIHMBOCTI
PO3pO0OJIEHOTO TPOTOTUITY CEPEAOBUINA MOJICITIOBAHHS MPOrPaMHUX CHCTEM Ha
OCHOBI OHTOJIOTTYHHUX MOJEIIEH.

OCHOBHUMH aKTOpPaMH y CUCTEMI MOJICITIOBAHHS €:

* SKCIIEPT MPEeIMETHOI rayiy3i — BiH CTBOPIOE a00 MOAM(IKYE OHTOJIOTIYHY MOJEINb,
BaJIIye 1i, 3M1MCHIOE HATJISA HAJ 11 BAKOPUCTAHHSIM,
* areHT MOJICTIOBAHHS — BUKOHYE MOJIETI Y CEpEIOBHIII MO/ICITIOBAHHS.

3BesneHy iH(oOpMalliio Mpo akTopiB, CIEHAPIi Ta BIAMOBIAHI IHCTPYMEHTAIbHI

porpamMHi 3aco0u abo CepBICH CUCTEMH MOJICIIIOBAHHS B1JI0OpakeHO y Tabd. 3.
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Tabmuus 3. CreHapii BUKOPUCTAHHS KOMITJIEKCY MOJICTFOBAHHS

AxTop Cuenapiit BUKOPUCTAHHS [Mporpamuwmii 3aci6 (cepsic)
Excnepr CrtBopenns moneni. [limuac ctBopenHs | PenakTop oHTOJOTIHM Ta
peaMETHOT MOJIeJTi BIAOYBa€eThCs 11 Bastiiaiis Ta MOJIeJIEN
ramysi TECTYBaHHS, 331aF0THCS TIPABUIIA IS

ABTOMATH30BaHOi BepHuQikalii.
O1iHKa pe3ynbTaTiB eKCIuTyaTail
moeneil. Moaudikairist MoJene.
TecryBanns Mmozgeni
OmnpalltoBaHHsI OHTOJIOT ]

AreHT Bukonanusa moneneit [nTepnperarop Mmoaenei

MO/IEJTFOBAaHHS

Cepenouiiie Oprani3zaiiis B3a€EMOJIii MoJIeTIeH. Bpoxkep B3aeMoii Mozeneit

MozemoBanHs | [lomyk iHpopmarrii [TpoBaiinep iHpOpMamiitHIX
MOCITYT

Mopeni CTBOPIOIOTBCS Ta BaliAYyIOTbCS JIIOJUHOIO-EKCIEPTOM Yy JaHiid
MPEAMETHIN ramy3i 1 BimoOpaxaroTh 3HAHHS I1I€1 JIFOAWHH 010 CIIOCOOY BUPIMICHHS
NeBHOT 3a7a4i. Y po3auii po3podiieHo XMl-opieHToBaHI MOBHI 3ac0o0M JUTSI ITOJaHHS
Ta OMpAIIOBAHHS OHTOJOTIYHUX MOJIeJIeH, BU3HAYEHO MPOTOKOJIbHI 3acO0M B3aeMOIT
3 cepBicaMM CepeIOBUIIAa BUKOHAHHS MOJICIICH.

Jlia ctBopeHHst a00 Moau]iKaIii MOAENi BUKOPUCTOBYIOTh 1HCTPYMEHTAIbHHIMA
3acib —nporpamy Pedaxkmop onmonozitl ma mooeel.

OcHoBHI QyHKIIIT (BapiaHTH BUKOPUCTAHHS) IIi€1 IpOrpaMu TaKi:

* CTBOPEHHSI CXEMM MOJIeJll 3 BUKOPHCTaHHSAM KJjaciB Ta (hakTiB OHTOJIOTI;
BU3HAUYEHHS TI0JAaTKOBUX OOMEKCHbD;

* poO0OTa 3 OHTOJIOTIEIO. TOLIYK KJaciB OHTOJIOTII Ta (akTiB;, Moaudikariis
KJIACIB Ta BIAHOIIIEHD, BU3HAYEHHS 3AJIEKHOCTEN MK IIEBHUMH KJIaCaMU OHTOJIOr] Ta
ICHYIOUMMH MOJICJISIMU; BU3HAUYCHHS BIUIMBY 3M1H B OHTOJIOT1] Ha ICHYIOU1 MOJIEIII;

* pobota 3 0a30r0 (QakTiB: mMomyK MNOTPIOHMX (akKTiB, Jg0AaBaHHSI abo
BUJTy4eHHS (akTiB 3 6a3u;

* BU3HAUCHHs a00 HaJjallITyBaHHS ICHYIOUOTO IHTEpIpeTaTropa MoAeled —
KOMITOHEHTA, 1110 BUKOHYE MOJICIIb,

* TECTYBaHHs MOJielieli Ta Mepex (arperartiB) MoJiesieii: 3alyCcK Ta BUKOHAHHS
Mojiesiell Ha TecToBid 0a3i (akTiB, mepeBipKa BIAMOBIIHOCTI MOBEIIHKA MOJEei
OYlKYBaHUM Pe3yJbTaTaM.

OCHOBHMMH BHUMOTaMH JI0 TPOTOTHIY CHUCTEMHU MOJEIIOBAHHS € THYYKICTb,
MOKJIUBICTh PO3IIMPEHHS, IIBUAKICTE pO3pOOKM Ta Moaudikaiii, HiATPUMKA
MO>KJIUBOCTI peaiizanii rpadiuHoro intepdeiicy. BinamoBigHo 1o mux BUMOT y podi
nporpamMHoi 1miatGopMu Ui CTBOPEHHs mportotumny Oyimo obOpano Moy Python
(Bepcii 2.7) ta rpadiuny 6i0mioTeky PyQt, sika € mepenocom Ha miatdopmy Python
BiJOMOi BigkpuToi Ta Oe3muatHoi Oiomiotekn Qt. Moma Python e mpocroro y
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BUKOPHUCTaHHI Ta MoJaudiKaIii 1 MHUPOKO 3aCTOCOBYETHCA SK MOBa JJisi MOOYI0BU
POrpaMHUX MPOTOTHIIIB.

[IporoTun cucTeMu MOMCIIOBAHHS CKIIAAETHCA 3 UYOTHUPHOX KOMITOHEHT,
00’ eqHaHuX criapbHUM iHTEepdeiicom: Pedakmopa Oumonoeii, Peoakxmopa gpaxmis,
Peoaxmopa Mooeneit ma Ilpoepamu Mooenosanns (puc. 9a). et daxkr
BiZJoOpaxkeHo 1 y pobodoMy BikHiI cepenoBuma (puc. 90), B SKOMY HasiBHI BKIIQJKH
penakTopa OHTOJIOTIH, pemakTopa (akTiB, pemakTopa MoOJAENEH Ta Mporpamu
MO/IETFOBAHHS.

Cepegoenwie MOAENHOBaHHA

PepakropOHTOnorin MporpasaMogentoeaHHA

Penaop®arTie PegaktopMogenei

a) 0)

Puc. 9. CTpyKTypHi KOMIIOHEHTH CepeOBHIIa MOETIOBaHHS (a) Ta FOJOBHE BIKHO
cepeoBHIIa MojietoBaHHs (0)

OyYHKIIIOHATBHI ~ MOXJIMBOCTI  MPOTOTUITY  CEPEIOBHUINA  MOJECITIOBAHHS
IPOUTIOCTPOBAHO Ha MPUKIIAAX BUPIIIEHHS psAly MPAKTUYHUX 3aJlay, 30KpeMa 3ajad
Kkiacudikaiii Ta aBTOMaTU30BaHOTO TECTYBaHHS.

Y mocromy po3aiii mpoaHamizoBaHo (akTopu, 00 BIUIMBAIOTh Ha
e(EeKTUBHOCTh 3aCTOCYBaHHS OHTOJIOTIYHUX MojeNed 3amad sl  1no0ynoBU
NpOTpaMHHUX TMPOAYKTIB, Ta PO3POOJEHO OLIHOYHI (POpMYIU JIsI BU3HAYCHHS
CTyNeHs 30UIbLIEHHS OKPEMHUX CKJIAJOBUX XapaKTEPUCTUK SKOCTI MPOrpamMHOro
IPOJYKTY Ha PI3HUX €Tamax HOro >KUTTEBOTO IUKIY. PO3IIsHYTO XapaKTepuCTUKU
skocti Bu3HaueHi y cranaapti ISO/IEC 9126-1.Ha BuOipiii mpoekTiB 3 po3poOKu
MPOTrPaMHOTO 3a0€3MeUeHHs MPOAHAII30BAHO CTYMIHb MOKPAIICHHS XapaKTePUCTUK
SKOCTI IPOTPAMHOTO MPOAYKTY MPHU 3aCTOCYBAaHHI OHTOJIOTTYHUX MOJENEH 3a1au.

Ha emani xonyenmyanizayii po3poOHHK TPOTPAMHOTO MPOIYKTY BHUPINIyE
3aauy moOyIOBH KOHIIENTYyaji3aiii MpeIMeTHOI 00JIacTi B KOHTEKCTI 3aaad, SKi
NOBUHEH BHUPILIYBaTH MNporpamMHuil mnpoaykT. [lomunku, npomymieni Ha erari
KOHIIENTyalli3alii, € HaWOlIblll BaroOMHMM 1 BHIPABJICHHSA iX HEPIAKO BHUMAarae
nepepoOIeHHs] BChOTO MPOrpaMHOro mpoaykty. [lpu mpomy Benukuii oOcar poOit 3
NMEepPBUHHOI  KOHIIENTyali3alii Ta aHamizy MnpeaMeTHoi oOsmacTi  (pakTudHO
nyonmoeThes. [Ipr BUKOPUCTAHHI OHTOJIOTIYHOTO IMIAXOAY PO3POOHUK BUKOPHCTOBYE
KOHIIENTyaJli3allil0 MpeIMEeTHOI 00J1acTi, BiOOpa)keHy B OHTOJIOTIl. YHHKHEHHS
MOBTOPHOI KOHUENTYyami3alii Oe3Mnocepe/lHb0 BIUIMBAE Ha TaKl XapaKTEPUCTUKH
SKOCTI SK BIAMOBIIHICTH BHUMOTaM, TOYHICTh, I1HTEPONEPAOEIbHICTh, 3PIIICTB,
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BUKOPUCTAHHS PECYpCIB Ha eTalll MpPOEKTYBaHHS, MEPEHOCHMICTh Ta MOXKIIUBICTD
CITIBICHYBaHHS 3 IHIIIMMU ITPOTYKTaMHU.

JUis  pi3HUX TNPOTrpaMHHUX NPOAYKTIB, IIO0 BHUKOPUCTOBYIOTH CHUIbHY
KOHIENTYaNi3al[il0 MPOCTIIIe OpraHi3yBaTH B3a€MOJIIO, aJ[K€ BOHU TPYHTYIOTHCS Ha
CHOUIbHOMY Ha0Opi KOHIIENTIB 3 OJHAKOBUMH XapaKTEPUCTUKAMH. 3aBISKU
0araTokpaTHOMY BHUKOPHUCTaHHIO  €IMHOI OHTOJIOTII y  PI3HUX  PEaTbHO
(GYHKIIOHYIOUMX MPOTPaMHUX TMPOAYKTaX TOCSTAETHCS BUCOKHM CTYMiHb 3PLIOCTI
KOHIIETITyaTi3allii, a TaKOK CTaOUTBHOCTI Ta HAMIMHOCTI, MO JOCSTAETHCS ILITXOM
0araToKpaTHOTO Ta PI3HOCTOPOHHBOTO TECTYBAHHS, SIKE MIPOXOAUTH OHTOJIOTIS Miayac
CTBOPEHHS Ta €KCILUTyaTallli MpoAyKTiB Ha 11 6a3i.

3anponoHoBaHO (GOpPMYIy JUIsl OIIHKH CTYINEHs MOBTOPHOTO BUKOPUCTAHHS
KOHIIeTyaIi3allii:

C =1- Nel—new (22)
en-det N +N !
el-new et old
ne Ngi_pew — KUIBKICTB JI0faHUX (200 3MiHEHHX) e1eMeHTiB oHToNOrl, Ng_y,q —KUIbKICTh

BUKOPHCTAHUX (Ta HE 3MIHCHMX) €JICMCHTIB OHTOJOrII. AHaii3 BHOIPKH IPOCKTIB
MOKa3aB, L0 MOKAa3HUK IOBTOPHOTO BHUKOPHUCTaHHS KOHIENTIB JUIsl Pi3HUX Map
POJIYKTIB 3MiHIOBaBcs B iHTepBati Bia 0,110 0,88.

[IponykTn, mo O0a3ylOThCS HA CHUIbHIM KOHIENTYyami3alil MaiTh Kpally
1HTeponepadeNnbHICTh 3aBASKM YHUKHEHHIO TOMWJIOK, TIOB’S3aHUX 3 PI3HUM
nojaHHAM mpeaMmeTHoi obsacti B HuX. Ilomamo ominky C (A B) mnoripmenus

1HTepoTnepabeIbHOCTI, SIKE BUHUKAE Yepe3 BIAMIHHOCTI KOHIIENTyami3allii s JTBOX
nponyktiB A ta B, y Burismi:

N + N3
C.(AB)= diff diff (23)

NAB

comm

ae N(ﬁﬁ — KUIBKICTh BIAMIHHUX €JIEMEHTIB B OHTOJOTIT NPOAYKTY A MOPIBHSHO 3

npoaykrom B, N(ﬁﬁ — KUIBKICTh BIJIMIHHHUX €JIEMEHTIB B OHTOJIOTii MpOAyKTy B

nopiBHAHO 3 mpoayktoM A, NS — KiNBKicTh CHIBHEX €JeMEHTiB OHTOOTIi, SKi

BUKOPUCTOBYIOTh TpoayKTH A Ta B.

BukopucranHs €1uHOT OHTOJIOTII HA emani OU3QUHy ma KOOY8aHHs JTO3BOJISIE
PO3UIMPUTU CTYIIHb MOBTOPHOTO BUKOPUCTaHHS KOJY, MOAAHOTO OHTOJOTIYHUMU
mozensiMu. [Ipu mopiBHSHHI MiAXOay, 0 0a3yeThCs HAa OHTOJOTIYHMX MOJEIAX 3
00’ EKTHO-OpPIEHTOBAHUM IMporpamyBaHHsM, KoxkeH kiac OOIl mae nexnapatuBHY
YaCTUHY IMOJaHy OrOJIOIICHHSIM 3MIHHUX Ta TMPOLEAYpPHY 4YacTUHY, TMOJaHy
crnenudikariero MetoaiB. [Ipu BUKOPUCTaHHI OHTOJOTIYHUX MOJeeH Bei Moaeni (sKi
€ aHAJIOTaMU METOJIiB) MalOTh CIUIbHY JCKIAPAaTUBHY YaCTHHY MOJIaHy OHTOJIOTIENO.

[Ipu BukopuCTaHHI 00’ EKTHO-OPIEHTOBAHOT'O MPOTPaMyBaHHS MEPEHOCUMICTh
oOMeKeHa TMOBTOPHUM BHKOPUCTAHHSM TPYI B3aeMO3aJeKHHX KiaciB. [Ipu 1mpomy
METOAM KJacy HE € TEePEHOCHMHUMHU 1 MOXYTh BHUKOPHUCTOBYBATHUCS TUIBKH 3
EK3eMIUISIPaMH 1IbOTO KJIacy. BUKopuCTaHHS OHTOJOTIN mJis mOoOyI0BH TPOTPaMHOI
CHUCTEMH JO03BOJISIE YHUKHYTH OaraTOKpaTHOTO ICKJIapyBaHHS 00’ €KTIB y pI3HUX
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KJacax, MiABUIIUTH MEPEHOCHUMICTh KOAY, 3MEHIIUTH BUKOPUCTAHHS pPECypCiB Ha
cTalli KOIyBaHHS UUIAXOM IIOBTOPHOI'O BUKOPUCTaHHA KOAY. XapaKTEPUCTUKU
AKOCTI, $IKI TIOKPalIyIOTbCS TMPU BHUKOPUCTAHHI OHTOJIOTIYHOTO  MIAXO.NY:
NepPeHoCUMICb, 3MEHUEHHS GUKOPUCMANHI Pecypcie Y npoyeci npoeKkmysanHs.

Jl71s BU3HAUEHHS CTYIIEHS IEPEHOCUMOCTI KOAY PO3pOOIEHO TaKi OIIHKU:

1. BigcoTok mporpaMHUX KOHCTPYKIIiH (KJaciB, MOJIenel, CEepBiCiB) y HASIBHUX
010;110TeKax KOy, K1 MOYKHAa BUKOPHUCTOBYBATH 0€3 3MiH:

C _ N portable

ort—codd. —
P N

(24)

all
3ayBaXuMO, IO y BHUMNAQJAKYy BHUKOPUCTaHHS OHTOJIOTIYHUX MOjelei
=1.

2. KinbKicTh JOJATKOBUX MPOTPAMHHUX KOHCTPYKIHM (KiaciB, MoJenei), sKi
HEOOX1HO MOJYYUTH A0 KOAY NPOAYKTY MPU BUKOPUCTAHHI KOHKPETHOTO KIIACy

C

port—codd

(MOI[eJIi) - Cport—add .

AnHani3 BUOIPKHM TPOEKTIB 31 CTBOPEHHS NPOTpaMHOro 3abe3rmedeHHs
MPOJIEMOHCTPYBAB, 110 PI3HI MPOrpamMHI MPOAYKTH MalOTh OJHAKOBI (YHKIIII, 110
MOXYTh OyTH moaaHi MoaensiMu. KiabKICTh CHUIBHUX MOJENeH, SKI MOXYTh OyTH
NEepeHeceHl B IHIIUN MPOTPaMHUNA TPOAYKT, AJS PI3HUX Map MPOEKTIB JIEKHUTHh B
iarepsani Big 0,110 0,75.

Ha emani mecmyeéanns mporpaMHOro MpOAYKTY BUKOPUCTAHHS OHTOJIOTTYHUX
MoJieJiell PU3BOAUTH 10 3MEHIIEHHs 00CsriB TecTyBaHHs. [Ipu 1ibOMy TeCTyBaHHIO
HJIAraloTh po3po0seHi abo Moan(iKoBaH1 MOJENI, a HE MPOIYKT 3arajioM.

OWiHUTH CTyMiHb 3MEHIIEHHS TPYJOMICTKOCTI MPOBEAEHHS TECTyBaHHS
3alPONIOHOBAHO ISl TIPOTPAMHOTO TPOYKTY MEPEHECEHOTO Ha HOBY (OHTOJIOTIYHY)
mwiatrpopmy. Ilpm 1mpoMy [oCTymHI TeCTOBI cCHeHapli SK IS TpaguliiHOi
apxiTeKTypu, Tak s HOBOi. OIHKOI0, IO BUMIPIOE CTYMiHb 3MEHIIICHHS
TPYJAOMICTKOCTI MMPOBEICHHS TECTYBaHHS, € BIIHOIIEHHS KIJIBKOCTI CIIEHApIiB y HOBIN
maaTGopMi J0 KUIBKOCTI CIEHapiiB y TpaaulliiHii 1miatgopmi 3 BpaxyBaHHIM
CepeaHbOl CKIIAHOCTI (HampUKIIad, KITbKOCTI KPOKIB) KOKHOTO CIIEHApIIO:

_ Nimoa * Cov-test mod (25)

test —
I\Iold X Cav—testr old

BaxmuBuMm nomatkoBuM  (aKTOPOM  TMOKPAIIEHHS SIKOCTI  MPOTPAMHOTO
MPOIYKTY, MOOYAOBAaHOTO 3 BUKOPUCTAHHSM OHTOJIOTiIM, € Te, MO0 MOJewi, SKi
MTOBTOPHO BUKOPUCTOBYIOTHCS Y TIPOTPAMHOMY MPOAYKTI, TIOMEPETHBO BKE MTPOUTILITH
TECTYyBaHHS Ta MPAKTUYHO BUKOPUCTOBYIOTHCS B IHIIUX MPOrPAMHHUX MPOAYKTAX, IO
J03BOJISIE TOBOPUTHU MPO MOBTOPHE BUKOPUCTAHHS TECTYBaHHS, MPOBEIECHOIO IS
IHIIMX TMPOTPAMHUX TMPOJYKTIB, a TaKOX MPUITYCTUTH 3MEHIICHHS KUIbKOCTI
MTOMUJIOK Ta 30UIBIIICHHS CTYNEHS 3P1I0CT1 MPOIYKTY.

OCHOBHI XapaKTEpUCTUKH SKOCTI MPOTrpaMHOT0 MPOAYKTY, MOKpAIEHI 3a
YMOBHU BUKOPHUCTaHHSI OHTOJIOTIYHUX MOJEJIed Ha eTari TeCTYBaHHS: npuoamHicms
00 mecmy8anHs1, CmaoiIbHICMb, 3PLIICMb.
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Ha emani cynposody ma excniyamayii mporpaMHOTO TPOIYKTY BUPIIIYIOTHCS
3a/1a4il ajianTarii nmpu 3MiHax y 013HecOBii cuTyarlii Ta mpobyieMHii 06acTi.

3anpomnoHOBaHO OI[IHIOBATH CKJIAAHICTh MOAMQIKALI] MPOrPaMHOTO MPOAYKTY
TPaAUIIHUM CITIOCOOOM:

no m
C = Tov X Z Klov+ Tchx z K]ch’ (26)
i=1 j=1

Jie N —3arajbHa KiJIbKICTh MpOrpaMHUX elleMeHTIB (KiaciB, GYyHKIIiH), M — KUIBKICTh
IpOrpaMHMX €JIEMEHTIB, sKi miasararote Moaudikaii, Ky, — MeTpuka CKiIaaHOCTI
I-r0 KOMIIOHEHTa, o, — CEpeIHiil Yac, 110 BUTPAYA€EThCS HA aHAJi3, TECTyBaHHS Ta
KOMIIOHOBKY 3 PO3paxyHKy Ha OJWH TPOTPaMHHUA KOMIIOHEHT Ta OJIHY OJIMHUITIO
ckJ1aiHoCT1, Ko — MeTpHKa CKIaaHOCTI KOMIIOHEHTA, 10 3MIHIOEThCH, | — CEpeIHIi
Jac, 10 BUTPAYAETHCS JOJATKOBO Ha aHaTi3, MEPEKOTyBaHHS Ta MEpPETeCTyBaHHS 3
PO3paxyHKY Ha OJIUH MPOTPaAMHHUI KOMITOHEHT, [0 3MIHIOETHCS.

3MiHM Y BUMOTax Ta MpeAMETHIN 00J1acTi, sIKi CHOHYKAIOTh 10 PO3POOKH HOBOI
Bepcii MPOAYKTY, MArOTh PI3HUN XapakTep, H0 POOUTH JOLUUIBHUM I1X OKpEeMHI
aHami3. Y poOOTi MpoaHali30BaHO TaKl BapiaHTH 3MiH:

a) 3aMiHAa METOAY BUpIIIEHHSA 3a7adi abo QopMyBaHHS HOBOTO METOIY
KOMOIHaIII€0 ICHYI0YMX (MOJaHHS MPEAMETHOI 00J1aCTi 3aIMIIA€ThCs O3 3MiH);

0) po3poOKa HOBOTO METOY BUPIIIEHHS 3a]a4i, 00 YTOYHEHHS ICHYHOYOTO;

B) YTOYHCHHS IIOJIaHHS MPEIMETHOI 00JacTi I[UISIXOM BBEACHHS HOBHUX
CYTHOCTEH, BiTHOIIICHb Ta 0OMEXeHb (IPU IbOMY BU3HAYCHI MOMEPETHBO CIEMEHTH
peIMeTHOT 00JIaCTi He 3MIHIOIOTHCS);

r) 3MiHa PO3yMIiHHS MPEAMETHOI 00JacTi, sKa BigoOpakeHa y Mozudikarii ta
3aMiHI MMOIEPeIHbO BU3HAUYCHOT0 (JOPMaIbHOTO OMUCY Ii€T 00J1acTi.

VY Bumagky 3aMiHM METOAY BHUPIIICHHA 3aAadl abo (QopMyBaHHS HOBOTO
METOAy SIK KoMOiHalii 3 ICHYHuHMX, Mojaudikamis Moedal € TPUBIAJBLHOKW 1
NPOBOJUTHCA EKCIIEPTOM TPEeIMETHOI 00JacTi B CEpPENOBHUIN MPOCKTYBAHHS.
JlonaTKOBUI Yac TpU IIbOMY BUTPAYa€ThCS HA TECTYBaHHS Ta IMiJTOTOBKY JaHUX IS
HbOro. O0’ €KTOM 3MIiHU BUCTyMHae Mojenb. OIMIHUTH CKIIAIHICTh IPOBEICHHS 3MiHU
MO>KHA 3 BUKOPUCTAHHAM (DOpMyIIH:

Cog =K X(T,+ T +T), (27)
ne K, — omiaka ckimagaHoCTi (KIJIBKICTH KOMITOHEHT) MoOJei, I, — dYac, IIo
BUTPAUYAETHCS y CEPEAHHOMY Ha aHAJ3 Ta JOKYMEHTYBaHHS, | — MOAM(IKaLIO Ta
T, —TecTyBaHHs y pO3paxyHKy Ha OJIMH KOMITOHEHT.

AHaJi3 OpUKIAAiB 3MIHM METOAY PIIICHHS 3ajadl JJisl BHOIPKH peabHUX
MPOCKTIB MoKa3aB cyTTeBe (B 5-8 pa3iB) 3MEHIIICHHS YaCOBUX BUTPAT HA MPOBECHHS
3MiHH [TPU BUKOPUCTAHHI MOJIENei 3a1ad.

S0 moTpiGHO PO3pOoOMTH HOBY MoAenb abo MoaudiKyBaTH ICHYIOUY, TO
MOPIBHSIHO 3 TEpPUIMM BHITAJKOM 30UIBIIYIOTHCS BUTPATH 4Yacy Ha CTBOPEHHS 1
TECTYBaHHS Mojemi. AHami3 3MIH 3 BHUOIPKM peajbHUX MPOEKTIB I0Ka3aB, IO
3MEHIIIEHHS 4Yacy y IIbOMY BHUIAJKY csrae 2-5 pa3iB y MOPIBHSAHHI 3 TPaauLIHUM
IT1JIXOOM.

m-old
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VY Bumagky BBEIEHHS HOBUX CYTHOCTEH, BIJHOIIEHb a00 OOMEXeHb B
OHTOJIOTII0O TpU 30€epeKeHHl ICHYOUMX i1 4yacTUH 0€3 3MiH IPOCKTYBaJbHUK
OHTOJIOT1i MPOBOAUTH BajiAallii0 3aMpONOHOBAaHUX 3MiH. BiH aHamizye 11 3MIHU Ha
OpeaIMeT BIJCYTHOCTI KOHQIIKTIB 3 HAsABHUMHU €JIEMEHTaMH OHTOJIOTii Ta
OoOTpyHTOBYE AONUIBHICT Momudikamii onronorii. Moaudikarmis OHTOJIOTII
MPOBOJUTECA Y penakTopi onrojorid. CKimamHicTh NpoBeAeHHS Moaudikamii
3aJIE)KUTH Bl KUIBKOCTI HOBUX €JI€EMEHTIB JOJAaHUX IO OHTOJIOTII:

Cmd—ont— add ™~ Kmod X (T an+ Tmo Q + Tmu (28)
e Ciod-ont-add — OIIHKA ckiIagHocTl, Koy — KUIBKICTH JOJAHUX OO OHTOJIOTII]
KOMIIOHEHT, T,y — 4Yac Ha aHami3 Ta Balijalii, lmen, — Yac Ha MPOBEICHHS
Monu(dikarii y peIakTopi OHTOJIOTIN 3 pO3PAaXyHKY Ha OJIMH KOMIIOHEHT, [mq—dYac Ha
Mou(diKalliio 3aJeKHUX BiJl BBEJICHUX €JIEMEHTIB OHTOJIOTI Mojeiei. AHali3 3MiH 3
BUOIPKU peayibHUX MPOEKTIB MOKa3aB, 1110 3MEHILIEHHS Yacy y IbOMY BHUIIQJKy CSrae€
1,5-3pa3iB y NOpiBHSAHHI 3 TPAAUIIHHUM TT1IX0JIOM.

[IprunHOIO 3MiHHM ICHYIOUMX €JIEMEHTIB OHTOJIOTII € IEPEOCMUCIICHHS KapTUHU
CBITY, @ TaKOX BHSIBJICHHS 3MICTOBHUX Ta JIOTIYHHMX MOMHJIOK B OHTOJIOTii. 3MiHa
ICHYIOUHX €JIEMEHTIB OHTOJIOT1l BUMAarae 3MIHUTH Ta MEPETECTyBaTHU yCl MOJEMI, SKi
IpaIolTh 31 3MIHEHUMH ejeMeHTamMu. Taka 3ajada € T0BOJII TPYAOMICTKOIO, aJiKe
KUTBKICTb MOJZIETIE y pemo3uTopii Mojenedl € 3Ha4yHOw. ApXITEeKTypa Ta
(GYHKI[IOHATBbHI MOXJIMBOCTI CHUCTEMH MOJETIOBAHHA pPOOJATH TpPHUBIAIBHUM
BUPIIIIEHHST 3a7a4l 3HAXOJDKEHHS YCIX MOJEeNei, Ha $Ki BIUIMBAIOTh 3MIHU B
oHrosorii. [{ns koxkHOi Takoi Mozeni HEOOXiTHO MPOBECTH aHaii3 BIUIMBY 3MiH,
BU3HAYUTH OOCSAT HEOOXimHMX Moaudikaiii, MTPOBECTH 3MIHYy MOJENl Ta
NIEPETECTYBATH 3MIHEHY MO/IETIh!

C =(KonXToa+ Kmel or>1<(T arTTmmod+T tgs’ (29)
e Ciod-on-rev— OLIHKA CKIAAHOCTI, Ky, — KIJIBKICTh 3MIHEHUX €JIEMEHTIB OHTOJIOTII],
Ton — Yac, IO BUTPAYaAEThCAd Ha MOJU(IKAIIO OJHOIO €JEMEHTAa OHTOJIOTIl Yy
penakTopi oHTOJOT1H, Kyg.on— KUIBKICTh MOJIEIEH, sIKi HEOOX1THO 3MIHUTH, |5, — Uac
Ha aHaII3 Ta MPOEKTYBAHHS 3MIHU B MOJAEII, [mg.mod— YaC Ha MPOBEIEHHS 3MIiHH,
Tiest— Yac Ha TECTYBAHHS.
AHaJti3 3MiH 3 BUOIpKH peajbHUX MPOEKTIB MOKA3aB, 1110 3MEHIIEHHS 4acy B I[bOMY
BUNAAKY csrae 1,2-2 pa3u y TOPIBHSHHI 3 TpaJuIiiHUM migxonaoMm. Ilpu 1npomy
CYTTEBO 30LIIBIITYIOTHCS 3arajibHi 4acoB1 BUTPATH Ha MPOBEICHHS MoaudIKaIlii.

Pe3ynbpratu anamizy CTymeHsi CKOPOUYEHHS Yacy Ha MpOBEACHHS Moaudikarii
IPOrpaMHOI CHCTEMHU JIJIsi BKAa3aHHMX BUIIE BHUIIAJKIB a)-T), MOKA3yIOTh 3HAYHHMA
PO3KHUJ OIIIHOK 3aJIeKHO BiJI OCOOJMBOCTEM KOHKPETHHMX IPOEKTIB Ta KOJCKTUBIB
po3poOHUKiB. BogHouac, AOLIIBHO paHXXyBaTH iX HAa OCHOBI €KCHEPTHUX OIIHOK.
[TopiBHIOIOYM CKIIATHOCTI OTPUMYEMO LIKATy METPHK, B sIKIA CKJIaHICTh 3pOCTAE:!

(Cmd’Cmd— ont addC me ont revC -mn oa' (30)
Takum YWMHOM, BHKOPHUCTAHHIA OHTOJIOTIYHUX MO,Z[CJICﬁ IJIA H06yI[0BI/I

nporpaMHmux CHUCTCM NPU3BOJAHUTL O IMOKPAIICHHSA TAKUX XAPAKTCPUCTHK SIKOCTI SIK
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KOpeKmHicmb, KilbKicmb Oegekmis, 8i0n0GiOHICMb (YHKYIOHATbHUM BUMO2AM MaA
3PYUHICIb BNPOBAOICEHHS 3MIH.

BUCHOBKH

Y auceptaimiiiHiii  poOOTI  BHUPIINIEHO HAYKOBO-TIPUKJIAIHY MPOOIEMY
3MEHIIEHHS CKJIAIHOCTI MPOIIECIB CTBOPEHHS Ta MOAU(]IKaIlll MPOrpaMHUX CHCTEM
IIUISIXOM BUKOPUCTAHHS OHTOJIOTTYHUX Mojenel 3aady. OCHOBHI HAyKOBI 1 TPaKTUYHI
pe3yNbTaTH POOOTH MOJSITAIOTH Y TAKOMY:

1. O6rpynToBaHO miAXia A0 MOOYI0BH 0a3 3HAHb, KWW MOJIATAE Y BKIIOYCHHI Y
0a3y 3HaHb OKpIM OHTOJOTIT Ta iH(pOpMaliiHOI 0a3u IIe W OHTOJOTIYHHUX
mozeneil. Takul miAXiA, HA BIAMIHY BiJ ICHYIOYHMX, HO€IHYE TIIepeBaru
JEKJIAPaTUBHOTO Ta MPOIEAYPHOTO IMiIXOJIB, OPIEHTOBAHWN HA MIATPUMKY
BUPIIICHHSA 33/1a4 3 BAKOPUCTAaHHSAM 0a3u 3HAHb.

2. Po3pobiieHo MexaHi3M B3aeMO/Iii MOJCNIEH, sikuii 3a0e3meuye BUPIIIEHHS 3a/1a4
MOIIYKY PpEJIEBAaHTHUX Mojelield, BHOOpy Mojeni Ta ii iHimiam3zamii. [lew
MEXaHI3M pPOOUTh MOMKJIMBUM BUPIIIEHHS CKJIAJHUX 3aJad Yy CHCTeMI,
OaraToBapiaHTHICTh METOJIB BHUPIIICHHS 3aJa4l Ta MOBTOPHE BUKOPUCTAHHS
3HaHb y CUCTEMI.

3. Po3pobsieHo miaxig A0 BU3HAYEHHS KOHTEKCTY, SKUH Ha BIIAMIHY BIJ
ICHYIOUMX, BUKOPUCTOBY€ 0a3y 3HaHb Ta HE 3aJleXUTh BIJ 3a1ay, U0
BUKOPHUCTOBYIOTh KOHTEKCT, a TIJIbKU BiJ CTaHy 0a3W 3HaHb. Y MeXax LbOTro
niaxoay po3pobseHo QopmanpHy crnenudikamiro Ta Crnocid BHU3HAUYEHHS
KOHTEKCTY JUIsl pakTy Ta Kiacy 6a3u 3HaHb.

4. OOGrpyHTOBaHO HOBI CIIOCOOM BHUPILICHHS 3a/1a4 MEHEIPKMEHTY OHTOJIOTIH, 110
0a3yroThcsl Ha MOAENAX 3anad. Ha BiaMiHy BiJ iICHYIOYHMX, BOHU CIPOIILYIOThH
IpolLec CTBOPEHHS Ta MoAudikalii OHTONOrii, a TaKOX CTBOPIOIOTH
MOXKJIMBICTH 11 BaJlijallii yepe3 KOMIUIEKC BUKOPUCTAaHUX MOJICIICH.

5. Po3pobiieHo MeTo10J10T110 TTOOYI0BU OHTOJIOTIT MPEeAMETHOT 00J1acTi HA OCHOBI
aHaji3y KOMIUICKCY 3ajady, 10 BUPINIYIOTh y ik o6xacti. Ha BigMiHy Bin
ICHYIOUMX, I METOJOJIOTiS BHM3HAua€ ITEpaTUBHUN TIpolec po30ya0BU
OHTOJIOT'11 Ta 3a0e3meuye Kpaity ii OOrpyHTOBaHICTb.

6. 3anpornoHOBaHO Ta OOrPYHTOBAHO MPUHUUII  TOOYAOBH  MOJEIBHO-
OpPIEHTOBAHUX MPOTPAMHHUX CHUCTEM 3 BUKOPHCTAHHSIM 1HTEpHpeTalii Mojeneu
3HaHb, sIKUM Ha BiAMIHY Bix XUML no3Bosnsie cipoctutu mpoiiec noOy10BU Ta
Moaudikarii CUCTEMHU.

7. Po3pobiieH0 HOBUI, OCHOBaHHWI Ha MOJEISAX, METOJl KEPYBaHHS JTOCTYIIOM [0
pecypciB mporpamMHoi cucteMu, skui mopiBasHo 3 MetogoM RBAC ta ABAC
HEe Mae e(eKTy HAKOMHMYECHHsS TpaB JOCTYIYy 3 YacoM, JO03BOJISIE HA/IaBaTH
mpaBa y KOHTEKCTI BHUKOHYBAaHUX BUPOOHWYMX 3aBAaHb, CIPOIIYE IPOIIEC
HaJaHHS Ta BUIYUYEHHS MpaB.

8. Po3pobieno cmocobu  3acTOCyBaHHS  BUKOHYBAJIbHUX  MojeNed s
MOJICJTFOBaHHSI O13HEC-TIPOIIECiB Ta CUCTEM Ol3HEC-aHATITUKH MiAIPUEMCTB,
BU3HAYCHHS TUIIB MOJIENIEH, IX CTPYKTYpHU Ta CIIOCOO0IB BUKOPUCTAHHS.
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9. Po3p0o0sieHO OHTOJIOTIIO Taly3l TECTyBaHHS IMPOTPAMHOro 3a0e3IleueHHs] Ha

OCHOBI aHaJII3y MPOLIECIB Ta 3aBJaHb TECTYBaHHS.

10. Po3pobneHo crmocoOu MOAaHHS OHTOJIOTIYHUX MoJeiei Oi3HEec-TpoIeciB Ta

METOMIB iX BUKOPHUCTAaHHS J[UId aBTOMAaTH3allli TECTYBaHHA MPOTPAMHUX
IPOAYKTIB.
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AHOTAIII

Bypos €. B. MeToau Ta 3aco6u mod0ya0BM MPOrpaMHMX CHCTEM HA OCHOBI
OHTOJIOTIYHMX MoJeJel 3aga4. — Ha npaBax pykonucy.

Huceprariiss Ha 3A00yTTS HAYKOBOTO CTYNEHS IOKTOpa TEXHIYHMX HAyK 3a
cnemianpHicTIO 01.05.03 — wMarematnuHe Ta mOporpamMHe — 3a0e3MeueHHS
0oOUHCIIIOBAIbBHUX MalMH 1 cucteM. — HarionaneHuii yHiBepcuTeT <«JIbBiBChbKa
MOJIITEXHIKa» MIHICTEPCTBA OCBITU Ta HaykKu YkKpainu, JIbBiB, 2015.

Y  gucepramii  BUpIIIEHO HAYKOBO-TIPUKJIAAHY MpodieMy  MoOyIoBH
NporpaMHUX CHCTEM, 3JaTHHX [0 aJanTaiii B yMOBaXx 3MiH CepeIoBHIIA
dbyukiiroBanHs. OTpumana MoJaablIuid PO3BUTOK KOHIIEMIS MoOy0BU 0a3 3HaHB,
sIKa TIOJIATa€E Y BKIFOYEHHI Yy 6a3y 3HaHb OKPIM OHTOJIOTI Ta iH(popMaIliiiHoi 0a3u 1e
Mojenei 3amad. Taka KOHIIENIlSl, HA BIAMIHY BiJI ICHYIOUHX, MOEIHYE IEpeBaru
OHTOJIOTIYHOTO Ta TMPOIEAYpPHOro MIAXOAIB, 1 J03BoJisse (opMasi3yBaTH,
HAaKOTIMYyBaTH Ta TIOBTOPHO BHKOPWCTOBYBAaTH JOCBIJ MPO CIOCOOM BHKOHAHHS
3ajad.

Po3po6ieno Mexani3m B3aeMOAIl Mojieneit 3aay, Skuii 3a0e3rneuye BUpPIIICHHS
3a/lady TIONIYKY pEeJEBAaHTHUX Mojesel, BuOopy Mozem Ta 1i iHimiamizamii. [lei
MEXaHi13M YMOXKJIUBIIIOE BUPIIIECHHS CKJIAJHUX 3a]a4d y CHUCTeMI, OaraToBapiaHTHICTb
METO/IIB PIIICHHA 3a/la4yl Ta MOBTOPHE BUKOPUCTAHHS 3HaHb y cuctemi. Po3pobieHo
O3HAUYEHHSI KOHTEKCTY, K€ Ha BIAMIHY BiJl ICHYIOUHX, BUKOPUCTOBYE 0a3y 3HaHb Ta
HE 3aJIeKUTh BiJ 3aj7a4, 10 BUKOPHCTOBYIOTh KOHTEKCT, a TUIbKH Bijl CTaHy Oa3u
3HaHb. Briepiiie po3po0aeHo METOI0JI0TF0 TOOYI0BU OHTOJIOTIT MPEeAMETHOT 00J1acTI
Ha OCHOBI aHaI3y KOMIUIEKCY 3aja4, 1[0 BUPIIIYIOTh Y 111 o6sacti. Ha BigmiHy Bij
ICHYIOUHX, 1151 METOJO0JIOTIS BU3HAYAE 1TEPATUBHUM IpolleC po30yI0BH OHTOJIOTI Ta
3abesrneuye Kpaily ii 00rpyHTOBaHICTh, CIPOIIYE MPOIEC CTBOPEHHS Ta Moaudikarii
OHTOJIOTIl, aTaKoXX CTBOPIOE MOXJIMBICTH 11 Bajijaiii 4epe3 KOMILUIEKC
BUKOpPHCTaHUX  Mojeneil. OOrpyHToBaHO mNpUHIMN MOOYJAOBH  MOJEIBHO-
OpI€HTOBAHUX MPOTPAMHUX CHUCTEM 3 BUKOPHUCTAHHSIM IHTEpHpeTallii Mojaenei 3anad,
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akuid Ha BiaMminy Big XUML, nae MOXIHMBICTH CHPOCTHUTH Mpollec MOOYAOBU Ta
Moaudikamii cucremMu. Po3poOieHo IHCTpyMEHTalIbHI 3acoOu sl MOOYyIOBH Ta
MOJIETIOBaHHSI POOOTH MPOrPaMHUX CUCTEM Ha OCHOBI OHTOJIOTIYHUX MOJIEJIe 3a1ay.

Knrouosi cnosa: oHTONOTIA 3a7a4i, IpOrpaMHa CHCTEMa, OHTOJIOTIYHA MOJEIIb,
ajanraris, mpodieMHa 00J1acTh, CEpBICHO- OPIEHTOBAHO apXITEKTYypA.

bypos E. B. Meroas!l U cpeacTBa IMOCTPOCHUS NMPOIrPAMMHBIX CHCTEM Ha
OCHOBE OHTOJIOIMYECKUX MoJesel 3aaa4. — Ha mpaBax pykonucu.

Juccepranys Ha COUCKAHHWE YYEHOW CTENEHU JOKTOpa TEXHHYECKUX HAyK IO
ciennanbHOocTH  01.05.03 — wMarematudyeckoe U MporpaMmHoe obecrieueHue
BBIYMCIIUTENIbHBIX MalllMH U cucteM. — HammoHanbHbI yHUBEpcUTET «JIbBOBCKas
MOJIMTEXHUKA» MUHUCTEPCTBA 00pa30BaHUs U HaykKu YKpauHsbl, JIbBoB, 2015.

B auccepranuu peunieHa HayqHO-TIpUKIIagHas MpoOieMa MOBBIIICHUS KauecTBa
IPOrpaMMHBIX CHCTEM B acCIleKTax CJOXKHOCTU iX pa3paboTKu M MOAM(HUKAINH,
aJlanTaluy K akTyallbHOMY COCTOSTHUIO TIPEIMETHOM 00JIacTH.

B nepeom pasdene mpoBeneH aHanM3 CyLIECTBYIOUIUMX TEHACHLMUN pa3BUTHUS
aApPXUTEKTYp, TEXHOJIOTMM M MpPOLIECCOB IOCTPOCHUS MPOrPAMMHBIX CHCTEM B
KOHTEKCTE  BBISIBJICHUSI BO3MOXKHOCTEM IS  YBEJIMYEHHUS  aJalTallMOHHBIX
BO3MOXKHOCTEM Tpu HU3MeHEeHUW TpeOoBaHuil. B pasmene mpoaHann3upoBaHbI
CYILIECTBYIOIIUE APXUTEKTYpPHBIE PEILECHUs, HANpaBJICHHbIE HA PEIIeHHUE MPOOJIEMBbI
afanTalyd, U CAEJaH BbIBOJ O NMEPCHEKTUBHOCTU MCIOJIB30BAHMS JJIS1 PELIECHUS ITOU
npoOieMbl METOJOB TMOCTPOEHHUS TMPOTPAMMHBIX CHCTEM, Oa3upyIOIIUXCS Ha
OPUHIIMIIAX HUCIOJIb30BAHUSL AKTUBHBIX MojeNield cpelbl (QYHKIHMOHUPOBAHUSA M
TEXHOJIOTUA HHTEJUIEKTYaJIbHBIX CHCTeM OOpaOOTKM 3HAHWM, B YaCTHOCTH
OHTOJIOTHUM.

Bo eémopom pasoene onpeneneHbl TEOPETUUECKUE OCHOBBI MPEACTABICHUS U
00paboOTKM 3HAHWUN B MPOTPAMMHBIX CHUCTEMax Ha 0a3e OHTOJIOTMUYECKUX MOJeJei
3amad. Pa3pabortana QopmanbHas MOJENh NPEACTABICHHUS 3HAHWK B CHCTEME.
dopmanbHO  OmpeAeNeHO0 TOHATHE KOHTEKCTa (akToB Juig  oOecredeHus
B3aUMOJAECUCTBUA Mojenen. [Ipennoxena MeTogonorus NOCTPOCHUS OHTOJIOTHM Ha
OCHOBE OHTOJIOTMYECKHX MOJENEeH 3a1ad, KOTopas OIpENeNsieT WTEepPaTHUBHBIM
IPOLECC PAa3BUTUS OHTOJIOTMH M OOECIEeYMBACT Jy4IIyl0 €€ OOOCHOBAaHHOCTD,
YOPOUIAET MPOLECC CO3AaHUs U MOAU(PUKALIUYA OHTOJIOTHUH.

B mpemvem paszoene pa3zpaboTaHbl apXUTEKTYypHbIE MPUHILUIBI MOCTPOCHHUS
MPOTPAMMHOM CHCTEMBI Ha OCHOBE OHTOJIOTMYECKHUX Mojesen 3aaad. IIpeanoxeHsl
METO/bl ~ OpraHW3allMM  B3aUMOJEHCTBUA  Mojeneil. Pa3paboranbl  MeTOJbI
UCIIOJIb30BaHUsl OHTOJOTHYECKUX MOJEJEN 3a7a4 Ha TPEX YPOBHSIX MOJACIMPOBAHUS
IPOrpaMMHOM CUCTEMBI — ypOBHE OM3HEC-IPOLECCOB, CEPBUCOB U MPHUIIOKEHHI,
YCTPOMCTB.

B uemeepmom pasoene npuBeaeHbl NPUMEPHI PELIEHUS IPAKTUYECKHUX 3a7a4 C
UCITOJIb30BAaHUEM OHTOJIOTMYECKUX MOJeneil. B paznene paccMOTpeHO NpHMEHEHHUE
OHTOJIOTMUECKUX MOJENeH 3a/1ay Al OTOOpaXEHHUs] CTPYKTYphl OM3HEC-TIPOIECCOB
OpEAnpUsTAS B MPOrPAMMHOM CHUCTEME C LEJIbI0 YBEIMYEHUS aJalTallMOHHBIX
BO3MOKHOCTEM. [IpoaeMOHCTPUPOBAHO 1e71eco000pa3HOCTh MIPUMEHCHUS
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pa3paboTaHHON METOAOJIOTMH ITOCTPOEHUSI OHTOJIOTUM Ha OCHOBE MPEIBAPUTEIHHOTO
aHanmu3a OM3HEC-TPOIIECCOB M 33/Jady Ha MpUMepe OO0JIaCTH TEeCTUPOBAHUS
IpPOrpaMMHOT0  00ecredeHus. B pabotre mnpemiokeHO  HCIOJIb30BaHHE
OHTOJIOTMYECKUX MOJENEH Al pelIeHHs 3a/1a4d YIpaBJIeHUs JOCTYIIOM K pecypcam
nH(pOpMalMOHHON cucTeMbl. [loka3aHo, 4TO MO CPABHEHUIO C U3BECTHBIMU METOAAMHU
DAC, MAC, RBAC, ABAC werom ynopaBieHHS JOCTylIOM Ha OCHOBE
OHTOJIOTMYECKUX MOJIeei o0ecrieunBaeT TMHAMUYECKOE MPEIOCTABICHNUE U U3BSITHE
mpaB JOCTyna B KOHTEKCTE OHM3HEC-TPOIIECCOB, BBIMOJIHAEMBIX B CHCTEME,
OTCYTCTBHE pACHIMPEHMsS TMpaB C TEUYEHHEM BpPEMEHHM, YIPOILIECHHE Ipolecca
Ha3HAueHMUs MpaB W JOKyMEHTaJIbHOE OO0OCHOBaHME Bcex omepanuii. Paspaboran
METO/I  MCIIOJIb30BAaHMSI ~ OHTOJOTHMUYECKHMX  MOJAENeH Il  pelieHus  3ajaad
aBTOMATH3UPOBAHHOTO TECTUPOBAHUS COOPOK MPOTPAMMHBIX POJYKTOB. .

B namom pazoene npuBenena apxuTekTypa U GyHKIHOHAIBHBIE BO3MOKHOCTH
pa3pabOTaHHOTO MPOTOTUIA CHCTEMbl MOJEIMPOBAHUS IMPOTPAMMHBIX CHCTEM Ha
OCHOBE OHTOJIOTMYECKUX Mojenei. DyHKIHOHAIbHBIE BO3MOXXHOCTH IPOTOTHIIA
CHUCTEMbl MOJEIMPOBAHUS TMPOWUIIOCTPUPOBAHBI Ha MPUMEpax peHieHus psaa
MPaKTUYECKHUX 3a/lady, B YACTHOCTH 3ajJa4 Kji1accu(UKaIy ¥ aBTOMATU3HUPOBAHHOTO
TECTUPOBAHUSI.

B wecmom pazdene onpenenensl (akTtopsl, Biusoomue Ha 3P(HEKTUBHOCTH
NPUMEHEHUS OHTOJOTHYECKMX MOJENeH 3agad [ MOCTPOCHHUS MPOTrPAMMHBIX
OPOAYKTOB M pa3paboTaHbl OLIEHOYHbIE (HOPMYNBI JUIsI ONPEAENEHUS CTEHeHH
YBEIMYEHUSI OTIENBHBIX COCTABIISIOUIMX XaPAKTEPUCTHK KadecTBa MPOTrPAMMHOTO
NpOIyKTa Ha Pa3HBIX 3Tamax ero >KU3HEHHOro nukia. Ha BeIOOpKE NMPOEKTOB IO
pa3paboTke MPOrpaMMHOrO OOECredYeHUs MPOAHANU3UPOBAHA CTENECHb YIY4IICHHS
XapaKTEepUCTHK  KauecTBa  NPOTPAMMHOTO  MPOAYKTa  IMPH  NPUMEHEHUH
OHTOJIOTMYECKUX MOJIeNel 3ajau.

Kniouesvie cnosa: OHTONOTHA 3a/1a4i, IPOTPaMMHAsi CUCTEMA, OHTOJIOTHUECKast
MOJENb,  ajganTauus, mnpoOinemMHas ~— 00JacTb,  CEPBHUCHO-OPUEHTHPOBAHHAS
apXUTEKTypa.
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The problem of building software systems capableadapt in a changing

environment has been solved in presented dissaridthe analysis of existing trends
in software architectures, technologies, and piseEesf building software systems in
the context of identifying opportunities to simplitheir construction and increase

adaptive capacity to requirements change was peeidr Existing concept of

knowledge-based system was enhanced by inclusikmowledge base apart from
ontology also ontological task models. This chargmizes the advantages of both
declarative and procedural approaches to knowledge construction and allows for

formalization, storage and reuse of knowledge atask execution.
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The mechanism of task models interaction was deeelolt uses the resolving
of tasks of relevant models lookup, model selectiad initialization and allows to
implement a complex task resolution in a softwargtesm. For the purpose of model
interaction the definition of context was provide@and implemented.
The methodology of ontology management based ok daslysis and modeling
including methods of ontology creation, modificatiovalidation was developed.
Differently from existing methodologies, proposedthodology defines an iterative
process of ontology constructuion, simplifies iteates a possibility of ontology
validation using ontological models.

Based on ontological models new access control adetias proposed. This
method, when compared to RBAC, ABAC doesn’'t haveetfact of permissions
accumulation over time, and allows to assign pesiois dynamically in context of
executed business processes. Software tools ppetdty building and modeling
software system based on ontological models wasloeed.

Keywords task ontology, software system, ontological modedaptation,
domain, service-oriented architecture.
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