BIATI'YK
oGiUiHOro ONOHEeHTa Ha JucepTaliiHy poGoTy

benoyca Pomana Bosiogumuposuua

Ha TeMy «MeToau i nporpamHi 3aco0u migBUIEHHsS! e()eKTHBHOCTI BHKOHAHHS

3aMHUTIB Y BUCOKOHABAHTAKEHHUX CHCTEMAX)
NpeJICTaBlIEHy Ha 3000yTTS CTyleHs oKTopa dhimocodil

B Tally3i 3HaHb 12 Indopmartifini TexHOJIOTIT

3a crieianbHicTIo 121 [HXXeHepis mporpaMHOro 3a6e3neyeHHs

AKTyaJIbHICTH TEMH QucepTauil.

Pospobka MmertoxmiB i mporpaMHmx 3acoGiB mijBUIIEHHS e(EeKTHBHOCTI
BUKOHAHHSI 3alUTiB Y BHCOKOHABAHTAXKEHMX CHUCTEMaxX 3YMOBJIEHA 3POCTAHHSIM
00CAriB  JJaHMX, BHCOKHMM BHMOTaMH JIO IPOAYKTHBHOCTI, OOMEXeHICTIO
00YMCIIIOBAILHUX PECYPCIB Ta HEOOXIAHICTIO FOPU30HTANBHOrO MaciuTabyBaHHS. Y
Cy4aCHHMX CHCTEMaxX HaBiTh HE3HaYHE YIOBUIBHEHHS 3alMTIB MOXe MPU3BECTH JI0
(bpimaHCOBUX  BTpaT, MOTIPLICHHS KOPUCTYBALLKOIO JOCBiZy Ta 3HMKSHHS
KOHKYPEHTOCTIPOMOXHOCTI Oi3Hecy. OnTUMI3allisl 3alMTiB 03BOJISE e(pEeKTUBHILIE
BUKOPUCTOBYBATH  pecypcH, 3abesnedyBaTH IIBHAKY O0OpoOKy HaHMX Ta
.HiI[TpI/IMyBaTI/I OesnepebiliHy poGoty cepsiciB. CyuacHi migxomu, Taki K
KellyBaHHs, IHAEKCYBaHHs, WIAPJIHT, HapajieibHa 00poOKa 3amlMTIB Ta MallMHHE
HaBYaHHS JUIS IIPOTHO3YBAaHHS HaBaHTaXEHb, € KIFOYOBHMU I ITiJABUILEHHS
MPOMYKTUBHOCTI BUCOKOHABAHTAXKEHUX CHUCTEM, L0 POOHTH II0 TEMY CTPATETiduHO

BaXXJTMBOIO 11 po3BUTKY [ T-iHaycTpii.

Ouinka 0oOrpyHTOBaHOCTI HAYKOBHX  pe3yJbTaTiB  Jgucepramii, ix
AOCTOBIPHOCTI TA HOBM3HHM.
HaykoBa HOBHM3Ha pe3yJbTaTiB IUCEPTAIifHOrO MOCHIIKEHHS IOJSArac B

HaCTyITHOMY: JOCTOBIPHICTh HAyKOBUX PE3yJIbTATIB MIiATBEPKYETHCS TIPUBEICHUMU



JaHUMH B YETBEPTOMY Ta IIATOMY po3ainax aucepTauii. IlpuBeneni B momarkax
(aiini i3 HanmaITyBaHHSMH JJIsL PO3TOPTAHHS TECTOBOI CHUCTEMU JO3BOJISIOTH
MEPECBITINTHUCA B NPABHIBHOCTI IPOBEICHUX CUMYJISLIN Ta BIATBOPUTH MO IS
NPAKTUYHOIO 3aCTOCYyBaHHSA. OOIPYHTOBAHICTh PE3yJbTATIB MOXKHA IMPOCIIIKYBATH
3a JOTIOMOTO0 HaBe[AEeHUX cuMyJIANii. Haxanp BincyTHI BIpoBa)KeHHs pe3yJIbTATiB
Ha peajlbHOMY BHMPOOHMUTBI a0 B NATEHTaX Ha BHHAXOMU YU KOPUCHI MOZEI.
[linTBep/KEHHsM HOBHU3HM Ta aKTYaJbHOCTI MOXKE CIyTYBaTH BIIPOBAIKEHHS
pesynbraTiB HaykoBoi poGOTM B HaBUaJNbHHN mpouec Kadeapu iHpopMaLiiHuX
CHCTEM Ta TEXHOJIOTIH.

Omxe, B auceprauifiHii poGOTI MOCTaBleHe HAyKOBE 3aBJAHHS BHKOHAHO

OBHICTIO, 3100yBay IIOBHOIO MiPOIO OBOJIO/IIB METOIOJIOTIEI0 HAYKOBOI MisBbHOCTI.

Ouinka 3micTy aucepranii, ii 3aBeplieHicT, Ta AO0TPUMAHHS NPUHIMIIB
aKaJAeMiuHol 106 pPoUYeCHOCTI.

3a cBOiM 3MicTOM Juceprauiiina po6ota 3m00yBaya Benoyca P. B. mosHicTiO
Biamosinae CraHmapTy BUINOI ocBiTH 31 crienianbHocTi 12 IndopmManiitni TexHomorii
Ta HAnpsMKaM JOCJiJUKEeHb BIIMOBIAHO IO OCBITHROI mporpamu 121 Imkenepis
pOrpaMHOro 3abe3rneyueHHs.

Hucepranifina po6GoTa € 3aBepIICHO0 HAYKOBOIO TMpALEd | CBiIYATH MPO
HasBHICTb OCOOMCTOr0 BHECKY 3100yBaua y iH)KEHEPHO-TEXHOJOTIUYHMI HayKOBHMii
HaTpsIM.

PosryisHyBIIM 3BIT MOAIOHOCTI 3a pe3ynbTaTaMy MEPEBIPKH JUCEpTaLiiHOI
poboTH Ha TEKCTOBi CHiBNAiHHA, MOXXHA 3POOMTH BHUCHOBOK, IO JAWCepTaliiiHa
pobota benoyca P. B. e pesynpraroM caMOCTIHHHX HOCIIDKEHb 37400yBada i He
MICTUTBH  €JIeMeHTiB  ¢(anbcudikanil, Kkommimsnii, Qabpukanii, rwariaty Ta
3aro3uueHb. Bukopucrani i1ei, pe3yabTaTi i TEKCTH IHIIUX aBTOPIB MalOTh HAJIEXKHI

TIOCUJIAHHS Ha BIJIOBITHE JKEPEIO.

MoBa Ta cTHJIb BUKJIAJAEHHS Pe3yJILTATIB

Hucepraniiina po6oTa HalmucaHa YKpaiHChKOK MOBOIO.



PobGoTta xapakTepusyeThCsl MOCIHIJOBHICTIO Ta MOCTYIHICTIO MPH BHKJIAAEHI
marepiany. CTWIb MOBJCHHS TPaMOTHHM Ta 3 JOPEYHHM BHKOPUCTAHHSIM
3araJlbHONPUMHATOI TEPMIHOJIOTI], B TOMY YHCJi, TEpPMiHIB Ta CKOpPOYEHb
AHIIIHACBKOK MOBOIO. €JIMHOIO HE3PYUHICTIO € MPUBEICHHS aHMTIHCHKUX abpeBiaTyp
0e3 nepekiany Ha yKpaiHChKY MOBY B «Ilepeliky ckopoueHb, BU3HAUYEHb Ta YMOBHHUX
[IO3HAYCHBY.

Hucepralisi cKjaanaeTbCs 31 BCTYIy, IT'STH PO3JIJiB, BHCHOBKIB, CITHCKY
BUKOPUCTAaHUX JDKEepesl Ta JOoAaTKiB. 3arajbHUN o0CAT JucepTalii CcKiiagae
142 cTopiHku.

Y BeTyni 3a3HaveHi aKTyalbHICTh TEMU HayKOBOI pOOOTH; 3B 30K POOOTH 3
aKTyaJIbHUMH HayKOBHMH IIporpaMaMi, IIJIaHaMHd Ta TeMaMH; MeTa Ta 3aBJIaHHs
JNOCHIJDKEHHS; O0’€KT, MpeAMeT Ta MeTONW MHOCIi/DKeHHs, HayKoBa HOBH3HA
OTPUMAHUX Pe3yJIbTaTiB; 0COOMCTUI BHECOK; arnpodallis pe3yJIbTaTiB TOIIO.

B nmepmomMmy po3minl  mpencTaBieHi TEOPETHYHI  acleKTH  YIpaBJIiHHS
BUCOKOHABAHTAXXEHUMHU CUCTEMaMHU, B TOMY YHCJI, 3 BAKOPUCTAHHSIM (hparMeHTallii,
pebaslaHCyBaHHS JJaHUX Y PO3IOAIICHUX CUCTeMax PernIiKallii i y3roJKeHOCTi JaHuX
Y PO3MOJIIEHUX CUCTEMAX.

B mpyromy po3auii po3risiHyTI MPOTOKOIM KOHCEHCYCY 1 METOAM OITHMIi3amil
mepexxeBoro Tpadiky Raft i Semi-join, B Tomy wuwmcii, i anmroputm SDD-1 s
ONTHMI3allii 3anTiB. A TaKOX MPUBEAEHO METOJM MiHiMizamlil MepexeBoro Tpadiky
B Raft i MeTon y3ro/ukeHOCTI JaHUX Ha OCHOBI anropuTtmy JleBeHINTeWHa, TXHS
- Jlorika po6OTH, MaTeMaTHYHi MOJIEIT Ta CIoco6H 3aCTOCYBaHHH.

B Tperbomy po3aisi  3alpONOHOBaHMM METOJ TOKpAIIeHHs IpOIecy
pebanaHCcyBaHHS Ha OCHOBI TeHETUUHUX aJITOPUTMIB Ta 3 EJITAPHICTIO ¥ alalTHBHUM
CXpEIIeHHSIM B BHCOKOHaBaHTAXEHUX CHUCTeMaX, a TaKOX IMpeacTaBiIeHa
dopmarizanis 3anadi pedanaHCyBaHHS i3 BAUKOPUCTAHHIM 3anpon0HdBaHoro METONY.

B derBepToMy po3nili MpOBEAEH! KOMIT'IOTEpPHI CUMYJISALIl IUIsi peasnizamii
3alpONIOHOBAHUX METOJIB, a caMe y3roJDKEHOCTI Ha ocHOoBI Raft, y3romxeHocti Ha
OCHOBI asiroputMmy JleBeHITelHa Ta pedanaHCyBaHHS 3 BAKOPUCTAHHSIM I'€HETHUYHUX
aJITOPUTMIB, Ta MPOEKTYBaHHS IHTErpajbHOro cepenoBuiia. KpiMm Toro, mposeneHa

FeHepauiﬂ TECTOBUX NAaHUX.



B m’atomy posgini  mpeacTaBieHi  eKCHEpUMEHTAlbHI  PEe3yabTaTH IS
IHTErpaJIbHOTO CepeOBHIIA CHCTEMH OHJIaMH-)KypHAJly, B TOMY YMCHIi, ioro 6izHec-
JIOTIKa, peaji3allis cepBepHOI Ta KIIEHTCHKOI 4acTuH. Jlns meromy MiHiMizamii
MepexxeBoro Tpadiky B Raft, mMeTomy ysromkeHocTi naHMX Ha OCHOBI METOMY
JleBeHmTelina Ta MeTony pebaTaHCYBaHHS HA OCHOBI MEHETHUHUX aJTOPUTMIB i3
€ITapHICTIO Ta aTallTHBHUM CXPELIEHHSM MPOBEJEHO EMIIIPUYHE MOCIIKEHHS i
MOPIBHSIHHS Pe3yJIbTATIB,

3aranbHi BHCHOBKM IiZICyMOBYIOTH pe3yJIbTATH HAYKOBOIO MOCIHIMKEHHs Ta
BKa3yIOTh, SIK 3aIIpOITOHOBAHI METOAM Ta MOJIeJi BUPILIYIOTh HAYKOBI 3aBAaHHS.

Hucepraniina podora odopmiieHa BiAMOBiaHO 10 BuMor Hakasy MOH Vkpaiau

Bin 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepmkeHHS BAMOT 110 0h)OPMIIEHHS AUCEPTALi».

OnpuinoqHeHHs pe3yJIbTAaTIB AHCepPTANiAHOT po6GoTH

HaykoBi pesynpraTm gucepTaiii BHCBITIEHI y 8 HaykoBHX MyOuiKamisx
3no0yBava, cepell SKUX: 5 cTaTell y HAyKOBHX BHIAHHSX, BKIIOUEHHUX Ha ATy
oryOJiKyBaHHsl [0 TIepesliky HayKoBHX (axoBMX BuIaHb Ykpaimu (1 crarra B
KypHasi kateropii «A» i 4 — B «b»), 3 sxux | crarrs y nepioguvHUX HAyKOBHUX
BUJIAHHAX, POIHJEKCOBaHUX y Oazax manux Web of Science Core Collection Ta/a6o
Scopus, 3 Axkux 1 craTTa y BuAaHHI, BiiHeceHOMY 0 Tperhoro kBaptuis (Q3)
BignosinHo no kimacugikanii SClmago Journal and Country Rank a6o Journal
Citation Reports. Takox pesyibratu aucepralii Oynu anpo6oBaHi Ha 2 HayKOBHX
- paxoBux koH(pepeHILiax. A Takox | crarrs Ge3 karteropii i 2 Tes Ha MIKHAPOXHUX
HayKOBHX KOH(pEPEHLisX.

HayxoBi myGuikanii 3100yBada BHKOHAHI Ha BHCOKOMY HAayKOBOMY piBHI.
[Mopywenns npuHOMIIB akafgeMidHOl noOpodecHocTi B ImyGuikaiis He OGyio
BUSIBJICHO.

Taxum unHOM, HayKOBI pe3ylbTaTy ONHKCaHI B JUCEPTaLiiHIK poOGOTI MOBHICTIO

BUCBITJICH] Y HAYKOBHUX MyOJTiKalisx 3100yBaya.



Hepoutikn Ta 3ayBaskeHHst 10 AucepTaliiiHOT po6oTH.

B HaykoBiif poGOTi BUSIBIICH]I HACTYITHI OCHOBHI 3ayBa)KEHHSI:

1. B po6GoTi BUKOPHUCTOBYETHCS JBa TEPMIHHU «METOJ MiHiMi3alil MepeKeBOro
TpadiKy Py BUKOHAHHI 3allUTIB Y PO3MOJiIEHHX 6a3ax JaHWX Ha OCHOBI aJrOPUTMY
KoHceHcycy Rafty 1 «momudikoBanuit meron Raft Consensus Algorithmy s
IIO3HAYEHHSI OJHOTO 1 TOro CaMoro IMOHSATTS, aje CJiJ 3a3HAYUTH, 10 AJITOPHUTM B
3araJlLHoMy BUIVISIAI HEe MOXKe OyTH HayKOBHM pe3ysbTaroM. ToMmy Ha3zBa JaHoro
BIIEpILIE 3aIIPONTOHOBAHOI0 METOAY MOTpedye YTOUHEHHS.

2. Y BcTymni BKa3aHo, 1110 pe3yJbTaTH OyJu anpoOoBaHi Ha I’ ITH KOH(EPEHIisX,
aie cepen MyOuikallif, sKi BHUHECEHI IO 3aXUCTy MPUCYTHI Te3W JIKIIE 3 JIBOX
koH(epeHui. Takox He BkazaHo, 10 skoro came «lleperiky TpiOpUTETHHX
TEMaTUYHUX HaANpsIMIB HAyKOBUX JAOCHTI[DKEHb 1 HAYKOBO-TEXHIYHHX PO3POOOK»
BIZTHOCHUTB JIaHE JOCIIDKEHHS,

3. Puc. 1.4 nosHicTio moBTOpIoE prc. 1.3, ToMy B po6OTi BiICYTHS imocTpalis
JUIs CepeloBUIIA MeTepOTreHHO1 po3Mo/iiieHol 6a3n JaHuX. A Ha cXemi Ha puc. 3.7 He
3a3Hau€Hl yMOBHU JUIA po3raly/keHb Ha mumosi. Pumc. 2.2, 2.3, 4.6 i 5.8
BiIOOpaXkatoTh MPOTrpaMHUN KOJ YU pe3ysIbTaTh HOTro BHKOHAHHS, TOMY IX Kpalle
IIPUBOAUTH y BUIJISII JIICTUHTY ITpOrpamMu ado TEKCTY, a He 300paKeHHS.

4. B poboTi Bmepiie 3ampoOINOHOBaHI Ta BIOCKOHAJEHI METOIW MiHiMizaril
MepexeBoro Tpadiky Ha anroputMmi koHceHcycy Raft, ysromkeHocTi naHux Ha
anropuTMmi JleBeHiuTeiiHa 3 BaroBUMHM KoedillieHTaMu Ta peballaHCyBaHHs JaHUX Ha
. FeHETUYHMX alTOPUTMAaX 3 eJiTAPHICTIO Ta AaNalNTHBHHUM CXPEIICHHAM, K]
BUPIIIYIOTH OJIHY 1 Ty camy 3ajiady — ONTUMI3alliio IPOLECY MepelaBaHHs JaHUX MiX
PO3MNOAUIEHUMH PENo3UTOPisMU. AJie B IT'SITOMY PO3[Iiji HE MPUBEIEHO MOPIBHIHHS
OUX METOJIB MDXK c000I0 Ta X KOMIUJIEKCHOI'O 3aCTOCYBaHHsI, IO YCKJIaJHIOE
BCeOIYHY OILIHKY HAYKOBHUX Pe3yJIbTaTiB JAHOTO JOCIiIKEHHS.

5. Cnip 3a3Ha4UTH, 10 B POOOTI MPUCYTHE B AESIKUX BUIAJKaX HEMOCIIIOBHE
BUKJIAICHHS Pe3yJbTaTiB AOCIIPKEHHS Ta HETOYHA CTPYKTypa pO3AUIIB y AUCepTallii,
Tak MyHKTU «2.2 Metonu omnrtuMizaiii mepexeBoro Tpadiky y Rafty 1 «2.5 Merton
MiHiMiZanii mMepexxeBoro Tpadiky B Rafty dacTkoBO mepeTHHAIOTHCS 3a 3MICTOM 1

HA3BOMO, a MIAMYHKTH «4.1.1 Bukopucrani mporpamMi 3acobu» i «4.1.2 BukopucraHi



IporpaMHi 3aco0m» MaloTh OJHAKOBY Ha3BY, X0UYd 3HAXOIATHCSA B OJHOMY i TOMY K
myHKTi. Bukopucranus abpesiaTyp B TeKCTi aucepranii HEMocTifOBHE, a B Ha3Bax
JEeSIKUX PUCYHKIB BUKOPHUCTaHI CKOPOYEHHSI,

6. TakoX MOXKHA BUIIINTH HEIOJNIKH, SIKi YCKIaIHIOITh POOOTY 3 TEKCTOM
Auceprauii: Ha3su Tabi. 2.1, 2.2, 3.1 1 3.2 MaroTh B CBOEMyY CKJIaJli MOBTOPEHHS CJI0OBA
«rabmis»; abpeBiaTypu B TeKCTi pOGOTH  3aCTOCOBYIOTHCS — HEIOCIHiTOBHO
(nampuknan, «DBMS» un «BBO»); HeHyMepoBaHi CHMCKM TIpeCTaBIEeHI B ABOX
PI3HUX CTWJISIX; B MepelliKy BHKOpUCTaHUX jkepen [10] 3amuc ciiiagaerbes i3 JBOX
nocunanb, B ¢popmynax (3.6), (3.7) i (3.8) ta iXHBOMY ONMCi TakoX HPUCYTHI
HETOYHOCTI i OMMCKHM. A TaKoX 3aralpHHil 06’e€M poGOTH BKazaHUH HeBipHO: 152
3aMiCTh (PaKTHYHUX 142 CTOPIHOK.

BBaxkaro, 10 BUCJIOBIIEH] 3ayBa)K€HHsS! HE € BM3HAYAJILHUMH 1 HE 3MEHIIYIOTh
3arajibHy HayKOBY HOBU3HY Ta IIPAKTHYHY 3HAYUMICTh PE3yJLTATIB Ta HEe BIUIMBAIOTH

Ha MMO3UTHUBHY OLIHKY JHUCepTaliiHOl poOOTH.

BucHoBok npo auceprauiiiny po6ory

BBaxato, mo pucepraniiina poGora 3m00yBaua cTyreHs gokTopa (inocodii
benoyca P. B. ma temy «Metoau i mporpamui 3aco6u migsuineHHs e(eKTHBHOCTI
BUKOHAHHS 3allUTIB y BMCOKOHABAHTaXCHUX CHCTEMax» BHKOHAHA Ha BUCOKOMY
HayKOBOMY PpIBHI, He MOpYIIye MPUHLHIIB aKageMiuHoi J0OpOYecHOCTI Ta €
3aKIHYEHMM HayKOBUM JOCIHIJUKEHHSM, CYKYIHICTh TEOPETMYHHX Ta NpPAKTHYHHUX
pe3yNbTaTiB SIKOTO PO3B’SI3ye HAyKOBE 3aBIaHHS, IO Mae€ iCTOTHE 3HAYEHHS IS
indopmaniinux TexHomorii. Juceprauiiina po6oTa 3a akTyalbHICTIO, TPAKTHYHOIO
UIHHICTIO Ta HayKOBOIO HOBHM3HOIO [MOBHICTIO BiANOBifa€c BHUMOraM YHHHOIO
3aKOHOJIABCTBAa YKpainu, 1o mnependbadeHi B mm. 6-9 «[lopsaaky mpucymKeHHs
CTyreHs JokTopa (inocodii Ta cKacyBaHHsI pillleHHsI pa3oBol Crielializ0BaHo] BYEHOT
paau 3akialy BHULIOI OCBITH, HAayKOBOI YCTQHOBH IIPO MPHUCYIKEHHS CTYIIEHs
nokropa dinocodii», 3arBepmkenoro I[Tocranosoro Kabinery Minictpis Ykpainu Bif

12 ciunst 2022 p. Ne44,



3nobysau  benoyc P. B. 3acmyroBye Ha TpHCYDKEHHS CTYIEHS JOKTOpa
dinocodii B ramys3i 3HaHp 12 IHdopmauiiini TexHosorii 3a creniaabHICTIO

121 Inxenepis nporpamMHOro 3abe3rneueHHsl.

Odiniiinuii onoHeHT:

JOLEHT Kadeapu iHdopMalifHo
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imMeHi mpodecopa Bonoaumupa Bypsuka
KHIBCBKOTO CTOIMYHOIO YHIBEPCUTETY

imeHi bopuca I'pinuenka,

K.T.H., JJOLIEHT Bononumup CokosioB
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