OT3bIB
oduLManbHOro ONMOHEHTa A.T.H., Nnpodeccopa Opnosa Cepresi [Nasno-
BMYa Ha auccepTaumio u asTopedepat Koyeraposa Makcuma BukTopo-
BU4Ya «BapuaTnBHas apxuTekTypa cucteM MOHUTOPUHra creunanbHOro
nporpaMMHoro obecneveHns Ha OCHOBe annapaTa cLleHapHoro moaenu-
poBaHWsA», NPEACTaBIIEHHON Ha COMCKaHWe YY4eHON cTeneHn kaHanaara
TEeXHUYECKMX Hayk no cneumansHoctn 2.3.5. «MaTtemaTtnyeckoe 1 npo-
rpaMMHoe obecrneyeHne BbIMUCNIUTENBHBIX CUCTEM, KOMMIEKCOB U
KOMMbIOTEPHbIX CETEN»

AKTyanbHOCTb TeMbI

AKTyanbHocTb TeMbl auccepTauun Koveraposa Makcuma BuWKTO-
poBuya «BapuaTvBHas apxuTekTypa CUCTEM MOHUTOpUHra creuuanbHo-
ro nporpammHoro obecrneyeHvsa Ha OCHOBE annaparta cleHapHoro moae-
nMpoBaHuA» oBycroBneHa TeM, 4YTO HacTosiee BpeMs CTpeMUTENbLHOe
pasBUTUE CMOXHBIX M Pa3HOOBpa3HbIX MPOrpaMMHbIX cuUcTeM Tpebyet
MOCTOSIHHOrO MOHUTOPWHra, Tak Kak Ux nosefeHne 4acTto NposiBNseTcs B
npoLecce BbINONHEHWS, HAaNpUMep, BO B3auMoaencTsnm ¢ Apyrummn npo-
rpamMmamMu UnNu oKkpyxaroLuen cpeaon.

CroxHble 1 pasHoobpasHble NporpaMmHble CUCTEMbI TpebytoT no-
CTOSIHHOTO MOHUTOPMHra, Tak Kak ux rnoseAeHue 4acTo nposiBnsaeTcs B
npoLecce BbINOMHEHWS, HAaNpUMep, BO B3avMoaencTsun ¢ Apyrumun npo-
rpaMMamu Unu okpyxatoLlen cpefon. MeToabl MOHUTOPUHIA NpOrpamm-
Horo obecneyeHnss HanpaeneHbl Ha MPOBEPKY XapakTepucTUK Nnn Kade-
CTBEHHbIX CBOWCTB MpOrpamMMm BO BpeMsi UX (PYHKUMOHMPOBaHWUSA. I
mMeToabl 6binM paspaboTaHbl B pasnuyHbIX coobLLecTBax C y4eToM pas-
AIMYHBIX NporpaMMm U Lenei. Hanpumep, MOHUTOPWHI TpeboBaHWiA oLie-
HMBaeT COOTBETCTBME MPOrPaMMHON CUCTEMbI CBOMM TpeboBaHWAM B
npouecce paboTbl, B TO BpEMs Kak MOHUTOPUHT pecypcoB 1N Npou3Bo-
OUTENbHOCTM coBupaeT uHdopmauuio 06 Kcnonb3oBaHUM Bbl4MCv-
TenbHbIX PEcypcoB KOHTponupyemoin cuctemon. MHoxecTBo opraHusa-
LM NyGRuUKyT UcCnenoBaHnsi N0 MOHUTOPUHIY NPorpaMmHOro obecne-
YEHMs!, YaCTO UCMONb3ys PasnuUHbIE TEPMUHBI U yaenss ocoboe BHUMa-
HUe pasHoobpasHbIM acrnekrtam U KaTeropusiM MOHWUTOPUHra. HepnocTa-
TOUHbBI aHanM3 UMEILWMXCS UCCreaoBaHuUin 4acTo NpuBoOaAUT K n3obpe-
TEHWIO aHanorMyHbIX MeTodoB. PasymHoi uaeei siensetcs paspabortka
TWUMOBOI B NpeAocTaBreHuM Moaenu npeaMeTHoM obnactu Ans nnaHu-
poBaHUA 06bema MOHUTOPUHIa MU opraHvM3aumMn nNporpammHoro obecne-
YeHWs, HaYMHas C MOHUTOPWHra TpeboBaHun U pecypcos.

HeobxoaMMOoCTb UccnefoBaHUA NOBEAEHUSA TakMX CUCTEM 3a CHeT
COBEPLLEHCTBOBaHUSI TEXHOMOMMn U UHCTPYMEHTOB KX pa3paboTkn oby-



cnaBnMBaeT aKTyanbHOCTb TEMbI UCCreJoBaHUs.

MoaToMy B KayecTBe OCHOBHOW Lenu uccrneaosaHus BblbpaHa
pa3paboTka BapuaTUBHOW apXUTEKTypbl CUCTEM MOHUTOpPUHIa npo-
rpaMmHoro obecrneyeHms Ha OCHOBE CLEeHapHOro MoAenupoBaHus 1 on-
TUMM3aLMM 3aNPOCOB AN MACCUBHbIX reTeporeHHbIX 6as AaHHbIX MOHU-
TOpUWHra.

MNMony4yeHHbIe pe3ynbTaThl

CowuckaTtenb y4eHon cTeneHu copMynmMpoBan U pelnn creapyto-
LUMe 3a4a4yum 1 NoslyYunst OCHOBHbIE pe3yrbTaThl:

1. MpeanoxeHa 0606LleHHan cMTyauMoHHas MoAerb npeameTHON
06nacT MOHUTOPWHra NPOrpaMMHoOro obecriedeHnss ¢ MynbTUBXOA0BON
CTPYKTYPOI onucaHusi, No3BonsioLlas ocyLLecTBUTb peaykumio Tpebosa-
HUIM K nporpaMMHoMy obecreyeHnto B 3aBUCUMOCTM OT KaTeropum oob-
eKTa ¥ 3aa4m MOHUTOpPUHra.

2. MNpeanoxeHa BapnaTMBHas apXUTeKTypa CUCTEMbl MOHUTOPUHTa
nporpamMmMHoro obecne4yeHns ¢ ONUCbIBaHMEM KIHOYEBbIX KOMMNOHEHTOB U
YPOBHEN nporpamMmmHbIX pelieHnin Ha UML, pacluMpeHHbIM ananasoHoM
BapuatMBHoCTM UK obecneyuBarowas co3gaHue MHOMOKOMMOHEHTHbIX
apXUTEKTYP ANsi HOBbIX NPeAMeTHbIX obnacTen.

3. PaspabotaH anropytm ontuMu3aLmm 3anpocoB Anst MacCUBHbIX
reTeporeHHbIX 6a3 AaHHbIX MOHUTOPUHIa Ha OCHOBE MalUMHHOro obyue-
HUS1, UCMOMb3YIOLLWIA NpeobpasoBaHMe Ha OCHOBE 3anpoca rnobarnsHoro
crnosaps AaHHbIX B AMHaMWYECKUn crnoBapb AaHHbIX M obecrneynsatoLmii
COKpallLieHe BPeMEeHMW UCMONMHEHUst 3anpoCcoB U 3aaHHbln GanaHc mMex-
oy 9 dEeKTUBHOCTLIO 3anpoca U TOYHOCTLI0. Bpemst GBuHapHoro novcka u
BpeMsi BbINOMNHEHMN y pa3paboTaHHOro anroputMa rno CpaBHEHUO C 13-
BECTHbIMM npoToTvnamm nydwe Ha 18% wn 24%, n HecKkonbko ny4iwle
(5.6%) B cpaBHEHWMU C anropnuTMOM, OCHOBaHHbIM Ha UCKYCCTBEHHOM WH-
Tennekre.

4. PaspabotaH uTepauMoHHbIN anroputM peaykuum MHOXecTBa
cLeHapveB C Knactepusaueln Ha ocHoBe K-cpefHux, nopoxaarowui pa-
LiMOHanNbLHOe MHOXECTBO rpynn cueHapues ornepauui U cCooTBETCTBYHO-
LLie BEPOATHOCTU CLEeHapueB.

5. MNpennoxeHa croxacTuyeckas Modenb ONTUManbHOro gyHKLKO-
HUPOBaHUA NPOrpamMmMHbIX CUCTEM MOHWTOPUHIra pacnpeferneHHbIX aHep-
reTUYECKUX CUCTEM C AMHAMUYECKMM MNepexoaoM K AeTepMUHUPOBaHHON
ONTUMM3aLMKX NPU PasnMYHbIX CLieHapusxX akcnnyartaumMm Ha ocHoBe Me-
ToAa cleHapHOro aHanusa v obecne4ymsarolas B KOHEYHOM uTOre rno-
BbllLEHWE cpedHell MOLUHOCTM 3HepronoTpebneHus BMeCTe C 3Hep-
roadeKTMBHOCTLIO CUCTEMBI.

6. PaspabortaHa CTpyKkTypa nporpammHoro obecrieuyeHusi, peanu-
3YIOLLEro MEeXaHW3Mbl BCTpauBaHWsi MPOLIECCOB MNPUHATUA peLUeHui B



NPOEKTUpPOBaHWE CUCTEM MOHWTOPUHra cneuuaneHoro nporpaMmmHoro
obecneyeHus.

7. 3nemMeHTbl nNporpaMmHoro obecnevyeHus 3aperucTpupoBaHbl B
dUrIC.

Takum o6pasom, avccepTaunoHHOe UccrneaosaHne, nocealeHHoe
paspaboTke BapuaTUBHOW apXWUTEKTypbl CUCTEM MOHWUTOpWHra npo-
rpaMMHOro oGecrneyeH1st Ha OCHOBE CLeHapHOro MOAEnMpoBaHnsa 1 on-
TUMM3aUMN 3aNpOCOB A5t MAacCUBHbIX reTeporeHHbIX 6a3 AaHHbIX MOHU-
TOpWHra, SIBNSEeTCA akTyanbHbIM.

PaboTa BbinonHeHa B ®rB0Y BO «BopoHexckuin rocyaapcTBeH-
HbIi TEXHWYECKUA YHMBEpCUTET» B paMKax Hay4yHOro HarnpasneHus
«BbluMCUTENbHbIE KOMMMEKcbl U NpobrnemMHO-OpUEHTUPOBAHHbIE CU-
CTEMbI YrpaBneHusa».

CTpykTypa u o6 bem gucceprauum
~ [uccepraumoHHas paboTa COCTOWUT U3 BBEAEHMA, YETbIpex rnas,
3aKnioYeHns, cnucka nuTepaTtypbl U3 193 HaumeHosaHuin. PaboTta usno-
»XeHa Ha 157 cTpaHuuax.

O60CHOBaHHOCTbL Hay4HbIX NONIOXEHUX U BbIBOAOB

OB60CHOBaHHOCTb CHOPMYNMPOBaHHbLIX aBTOPOM AMUCCepTaLmmn oc-
HOBHbIX Hay4HbIX MOMOXEHWI MOATBEPXKOAETCA KOPPEKTHBIM MPpUMEHE-
HMEeM METOOOB TEOpUW BEpPOSITHOCTEN, TEOPUM MPUHATMA peLleHuid, a
Takke METOOOB OOBEKTHO-OPUEHTUPOBAHHOIMO MNpPorpaMMUpoBaHus, a
Talke pesynbTaTamu MPUKNaAHbIX 3KCMEPUMEHTOB U MccreAoBaHs
npeanoXeHHbIX Mogenen u anropuTMoB.

Hay4yHas HoBU3Ha

HayuHoii HOBU3HOW XapaKTepuaytoTcsi NpeanoxXeHHble B paboTe:

- 0B06LLeHHas cUTyaLMoHHas Moaenb npeaMeTHON obnactn mo-
HUTOPUWHra nporpammHoro obecneyeHns, oTnMyarLascs MynbTUBXOAO-
BOI CTPYKTYpOW onucaHus n obecnedrsatoliasi BO3SMOXHOCTb PEAYKUUN
Tpe6oBaHWiA B 3aBUCMMOCTW OT Kateropuu obbekTa u 3adadyt MOHWTO-
PUHra;

- BapuaTuBHas apxuMTeKkTypa CMCTeMbl MOHUTOPWHra NporpammHoOro
obecrnevyeHus, onucbiBalollas KroYeBble KOMMOHEHTbl U YPOBHWU Npo-
rpaMMHbIX pelieHni Ha ocHoBe UML, oTnuyaiowjascs pacluvMpeHHbIM
[Mana3oHoM BapuaTMBHOCTU U obecnevynBarollas co3faHne MHOTOKOM-
MOHEHTHbIX apXUTEKTYp A5l HOBbIX NPeAMETHbIX obnacTteu;

- anropuTM ONTUMM3aLUMmM 3anpocoB AN MacCUBHbIX reTePOreHHbIX
6a3 gaHHbIX MOHWTOPUHra Ha OCHOBE MalLUMHHOrO 0by4YeHus, oTnu4ato-
wmiics npeobpasoBaHMeM Ha OCHOBe 3anpoca rnobansHoro crosaps
[laHHbIX B JMHAMWYECKU CrioBapb AaHHbIX 1 obecrneynBaoLuii cokpa-



LLieHNne BpPeMEHU WCMOSTHEHUS 3anpocoB W 3afaHHbin BanaHc mexay
3P PEKTUBHOCTLIO 3anpoca U TOYHOCTbIO;

- UTEepauUUOHHBIN anropuTM peaykuMM MHOXecTBa cueHapues, OT-
nnyalroLMncs ucnonb3oBaHUeM Knacrepmsauum Ha ocHose K-cpegHux u
obecneunBaoLLMi paLMoHanbHOe MHOXECTBO rpynn cueHapueB orepa-
LUU1 1 COOTBETCTBYHOLLME BEPOSATHOCTU CLUEeHapueB;

- cToxacTudeckas Mofernb ONTUMarnbHOro YHKUUOHUPOBAHUSA
NPOrpaMMHbIX CUCTEM MOHUTOPUHra pacnpefeneHHbIX dHepreTU4eckux
CUCTEM, OTNUYaKLWasca ANHAMUYECKUM MepexogoM K AeTepMUHUPO-
BaHHOM ONTUMMU3aLUKU NPU PasnUYHbIX CLeHapusx akcnnyataumMm Ha oc-
HOBE MeToda CLeHapHoro aHanusa u obecnedmBarollas B KOHEYHOM
uTore noBbILEHWE [OMYCTUMOW cpeaHel MOLWHOCTU 3HepronoTpebne-
HUSA BMECTE C 9HepProadhdeKTUBHOCTBLIO CUCTEMBbI.

Bce nepeuncneHHble pe3ynbTarthbl, NOMyYeHHbIE B pamMKax auccep-
TauMOHHON paboTbl, ABNAITCSA HOBbIMW U OOCTOBEPHbIMU U COOTBET-
cTBytoT TpebosaHusam MNonoxeHna BAK PO.

TeopeTuyeckas U npakTuyeckasi 3Ha4YMMOCTb UccreaoBaHuA

TeopeTnyeckass U npakTnyeckas 3Ha4YMMOCTb UCCneaoBaHusA 3a-
KntoyaeTcs B pa3paboTke MateMaTU4eckoro 1 nporpaMmHoro obecneye-
HUS BapuaTUBHOW apXUTEKTYpbl CUCTEM MOHWUTOpPUHra nporpamMmHoOro
obecnevyeHnss Ha OCHOBE CLiEHapHOro MoAenupoBaHus, a Takke NHAop-
MaLUWOHHOro U nporpaMmHoro obecneyeHwss rnoacucTteMm OonTUMMU3aL UK
3anpocoB 45151 MacCUBHbIX reTeporeHHbIX 6a3 AaHHbIX MOHUTOPUHTA.

OcHoBHble pesynbTaThl paboTbl BHegpeHbl B OO0 M-Cepsuc (r.
BopoHex) npy NpoekTMpoBaHMM CUCTEM MOHUTOPUHIa NporpaMmMHbIX CU-
cTeM, B y4ebHbI npouecc BopoHexckoro rocygapcTBEHHOro TeXHuUYe-
CKOro YHMBepcuTeTa B pamKax AUCUMNInH: «BbluucnutenbHble MallvHbl,
cucTembl 1 cetuy, «MHopMaunoHHbIE CeTU N TENEKOMMYHUKaLIMOHHbIE
TEXHOMOrnmn», a TaKke B paMKax KypCOBOro U OUMNIIOMHOrO MpPOEKTUPOo-
BaHUS.

TemaTtuka paboTbl COOTBETCTBYET CriegylowmMm nyHKTaMm nacnop-
Ta cneumanbHocT 2.3.5 «MaTtemaTtnyeckoe 1 nporpammHoe obecneve-
HUE BbIYUCIIUTENbHbBIX CUCTEM, KOMMIEKCOB U KOMMbIOTEPHbIX CETEen»:
n.3 «Mogenu, MeToabl, apXUTEKTYpbl, anropuTMbl, A3bIKW U NporpamMmm-
Hble WMHCTPYMEHTbl OpraHusauuv B3auMOAeWncTBUsA nporpaMmm U npo-
rpaMMHbIX cuctem»; n. 4. «MHTennektyanbHble CUCTEMblI MaLUMHHOIO
oby4eHus, ynpaeneHus 6aszamu AaHHbIX U 3HAHWUWA, UHCTPYMEHTarnbHble
cpencrtea pa3paboTku LMgpoBbIX NPOAYKTOB.

PekomeHaauuu no BHeOApPeHUIO
Pe3yﬂbTaTbl ncecriegoBaHua pekomMeHayrTcd K NnpuMeHeHuo B 3a-



fayax MOHUTOPWHra nporpamMmHoro obecre4yeHusa CUCTEM C MaCCUBHBbI-
MW reTeporeHHbIMU [JaHHbIMU AN MOBbIWEHUs ckopocTu 06paboTku
AaHHbIX. Mogenu, meToabl U anropuTmbl, paspaboTtaHHble B guccepTa-
umn Koueraposa Makcuma Buktoposuda «BapuaTuBHas apxuTekTypa
CUCTEM MOHMUTOPUHra creunanbHoro nporpamMmmHoro obecneyeHuss Ha
OCHOBe arnapaTta CUeHapHOro MoAenupoBaHus», PEeKoMeHOylTCA K
BHEAPEHMIO KakK B pernoHarsbHbIX cucTemMax yrnpaBneHusi nporpaMMHbIMA
cucTemMamMu, KpynHbIX onepaTopax CUCTeM COTOBOW CBA3W, TaK U B KOH-
kpeTHbIX opraHusaumsx: MAO «Cossesaue» (r. BopoHex), MAO «LieHTp-
TenekoM» (r. Mocksa).

KpuTnieckue samevyaHus

PaboTa He cBob60oAHa OT HeQOCTaTKOB, B YaCTHOCTW:

1. HepgoctaToyHO pAeTanbHO OMUCAHO BIUAHWE TEeTeporeHHOCTU
MHTErpupoBaHHbIX 3HEPreTUYEeCKMX CUCTEM Kak 0bnacTu NpUMeHeHus Ha
0COGEHHOCTU MOHNTOPVHIA NPOrPamMMHOro 0bGecneyeHNs Takux CUCTEM.

2. HesicHo, noyemMy npeacTaBrnieHHas B rnase 2 TabnuyHaa Mo-
flernb couckaTenem onpegeneHa Kak cuTyauuoHHas moaenb npemert-
HOM 06nacT MOHUTOPUHra nNporpaMmMHoro obecneveHus.

3. CouckaTtenb yTBepxaaeT, B npeanaraemon B rnase 3 Bapua-
TUBHOW apXUTEKType eaWHCTBEHHbIM OOLLUMM KOMMOHEHTOM SBrMsSiETCA
onpeaeneHne MoHUTopuHra. HesicHo, 3TOT KOMMOHEHT He3bibrem, a Bce
oCTanbHble KOMMOHEHTbI ABMSATCA ONUUOHaNbHLIMA?

4. B rnase 4 B kayectBe 06nacTn NnpUMeHeHUs pacCcMOTpeH npu-
Mep MHOrocLeHapHOro MoAenvupoBaHuy Ans y4eta HeonpeaerieHHocTel
NPOrHO3MPOBAHUSA, BO3HMKAIOWWMX B CrydYae pacnpefeneHHon BbipaboT-
KU 3NEeKTPO3HEPrMM U MynbTUSHEpreTUYeckux Harpysok. HesicHo, roe B
3TOM 3agavye MecTo MOHUTOPUHra.

5. B aBTopedbepate MMelOoTCs OTAerbHblE OrnevYaTkun U He3Hauu-
TenbHble CTUNUCTUYECKNE NOrPeLLHOCTMU.

3aknountenbHasa oueHkKa

B uenom KpuTUYeckue 3amevaHusi He HOCAT NPUHUMNUanbLHOro xa-
paKkTepa W He CHWKalT OUeHKU ee 3HaumMmocTu. [ucceptauus Kodera-
poea Makcuma BukTOopoBMYa ABMSAETCS 3aKOHYEHHON  Hay4HO-
uccregoBaTenbckoli paboTon, coaepkallel HoBOe pelleHue BaKHOW
Hay4YHO-TEXHUYECKON Npobremsl.

OcHoBHblE pesynbTaThl AuccepTauum onybnukoBaHbl B 13 Hayuy-
HbIX paboTax, B TOM 4ucne 7 — B U3gaHusX, pekoMeHO0BaHHbIX BAK PO
(3 HUX ogHa — B xypHane WoS), n ogHo CBUAETENBCTBO O pernctpaumu
nporpammbl anst 3BM. MNybnukaumnm NonHO oTpaxatroT coAepxaHue auc-
cepTauumu.

ABTopedepaTt MOMHOCTbIO OTpaxaeT OCHOBHOE coaepxaHue auc-



cepTtauun. PesynbTaTbhl AMCCEpTaLMOHHOIO WCCreaoBaHWA npoLunu
anpobaumio Ha MexayHapoaHbIX U ApYrMx TeMaTU4ecKUX KOHepeHLm-
SIX N CEMUHapax.

Mo akTyarnbHOCTW M3BpaHHOW TeMbl, rmybuHe npopaboTku BCero
KOMMMEeKca YacTHbIX 3aday, Hay4yHoOW LEHHOCTU U MPaKTU4ecKon 3Hauu-
MOCTU MOMYyYeHHbIX pe3ynbTaTtoB, 0OOCHOBAHHOCTU BbIBOAOB U PEKO-
MeHZaLUMii, MOXHO 3aKniounTb, YTO AMccepTaunoHHas paboTta cooTseT-
cTByeT TpeboaHusm BAK Poccuu, npeabsiBnsieMbiM K KaHAWOATCKUM
avccepTaumsm no cneumansHoctn 2.3.5, a ee asTtop, Koyerapos Mak-
cum BUKTOpOBUY, 3acnyXuBaeT NPUCY>KAeHUA y4eHOU CTeneHn kaHanaa-
Ta TEXHUYECKUX HayK.

OdmumanbHbIN ONMOHEHT

[lokTop TexHu4yeckux, npodyeccop, npodeccop
kacdenpbl "WHdopMaTMKa W BblMUCNUTENbHAA
TexHuka", ®re0y BO "Camapckuin rocyaap-
CTBEHHbIN TEXHUYECKUIA yHUBEpCUTET"
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