PELIEH3ISI
Ha UcepTauiiiHy poboTy
Hepesarenka Onekcist Bomogumuposuya

Ha TeMy «Cnoci6 noGynoBu BipTya/bHOT KOMI’IOTEPHOT MepesKi Ha OCHOBI
TexHoJ0rii SDN»,

NpeJCTaBlICHY Ha 3100yTTs CTyneHs foKTopa ¢inocodii

B rajtysi 3HaHb 12 — [adopmaniiini Texaomorii
3a crenianbHicTio 123 — KoM’ iotepHa imkenepis

AKTya/lbHiCTh TeMH AucepTAaUii.

3pocTaHHs KibKOCTi KOPUCTYBadiB KOMIT IOTEPHHX Mepex IIPU3BOJUTH 1O
MiJIBULIEHHS PU3KKIB BUHUKHEHHS TakuX (GakTOpiB MpH GyHKLIiOHYyBaHHI MepexeBoi
IH(PACTPYKTypH: MepeBaHTaXEHHs KaHaJiB 3B’SI3KY, MA[iHHS LIBUAKOCTI 3’ €HAHHS
Ta, SIK HACIIIOK, BIAMOBH OKPeMHX BY3JB 4H yciei Mepexi B Iiomy. Oxpim ToroO,
HasBHICTh JIIOAICEKOTO (aKTOpy B HANAIUTYBAaHHI Mepexi Ta HeoOXimHiCTH OKpeMoi
KOH(Irypauii 1yl KOXKHOro By3Jla 3Ha4HO MOTipIIye PHYYKICTh Ta MAaCIITA60BAHICTD
TPaIULIAHUX KOMIT FOTEPHUX MEPEXK.

Texnomoris Mepesx, IO MPOrpamMHo BusHayeHi (software-defined networking,
SDN) nosBonsie 3MiffCHIOBATH yNpaBmiHHA Ta KOH(IrypyBaHHS MepekKEeBUX
NPUCTPOIB MPOrPaMHUM YMHOM 3a JIOIIOMOroK KoHTponepa. Konu Texosoris SDN
Oyna Brepule NpeicTaBieHa, PiBEHb MPOAYKTUBHOCTI MepeKeBHX IPUCTPOIB Ta IX
OOYHCIIIOBAIEHUX MOTYXKHOCTEH He JI03BOJISIB MacoBe 11 BIIPOBa/KEHHS. 3apas, KoJu
KOHTpOJIEp MOXe e)EeKTHBHO (QyHKIIOHYBaTH Ha 6a3i IepCOHANBHOTO KOMM’IoTepa
abo BIpTyanbHOI MalINHHM, ICHY€ MOXKJIUBICTB 171 CTBOpeHHsT SDN Mepex Oyab-sIKOoi
PO3MIpHOCTI Ta 1715 Tepenadi 6ynab-skoro Tumy Tpadiky. [Uist MOBHOro PO3KPUTTS
MOTEHIIIaly BUKOPUCTaHHS Mepexk SDN akTyanbHHUM € Toeauanns TexHonorii SDN
Ta BipTyanbhux Mepexx. Ha Bimminy Binm ¢isuunux, BipryaisHi MEpPEeXi TMpHu
HEOOXIIHOCTI  iXHBOTO ~PO3IIMPEHHs He MOTPeOyBATUMYTh IEepeMileHHs Ta
MIOBTOPHOI KOMYyTalLlii MPUCTPOIB.

AKTYyalbHOIO MNPOGNEMOIO TAaKOXK € HeOoOXiOHICTh NepenaBaTH pi3Hi TmH
TpaQiKy y Cy4acHHX KOMIT'IOTepHHX Mepekax. Tak, iCHYIOTH THIH Tpadiky 3
PI3HUMH BUMOTraMH JI0 HaJIHHOCTI — HaNpUKiIaz, Tpadik, OB’ I3aHuH 3 ¢binaHCOBUMU
omnepauisMyi, BUMarae OinbInoi HamifiHOCTI JOCTaBKM MAaHHUX, HIXK MYJIbTHMEiHHUEH

Tpagik. Jlna Toro, mo6 BIiANOBiNaTH BUMOraMm, Mepe)ka OBUHHA 3abe3mneuyBaTu



BIJINOBIIHY SIKiCTB 00CIIyroByBaHHS (quality of service, QoS). Bona nocsiraerses
3abe3neyeHHsM meBHuX METPHK Ha 3a7laHOMYy DiBHI, SIK-OT, KiJIbKiCTE MIEPEXOIIB Mix
ByslaMu a00 3aTpUMKa Ilepeiaui naHmx. o6 matu moxmuBicTs eeKkTHBHO
liepefiaBatu Tpadik pizHOro Tuiy, Mepexa ITOBUHHA BIATIOBINATH SKOMOra OinbIoOMy
(He MenmIe TPBOX-YOTHPBOX) YUCITy METPUK SKOCTI 00CIIyroByBanHs. Alte GibuiicTs
CYYacCHMX pillleHb HJist 06y 10BH MEpEX 3a3BMYall NPONOHYIOTh BiNMOBIAHICTS e
OJHI1H-IBOM MeTprkam QoS.

3 ormigy Ha e, aKTyalbHICTh  JHCEPTALiHHOT poboTH  3ymoBnena
HEOOXIZHICTIO  po3pobiienHs KOMIIICKCHOro ~ cmocody mnobynosu KOMII’FOTE€pHOT
MEpexi, SAKHH CHpsiMOBaHMH Ha BIIOCKOHAJICHHs TIpOUECIB mepenayi namux B
KOMIT'IOTEPHUX  Mepexax  Ta 3a0e3MeYeHHs]  HeoOXigHOro piBHS  gKkocTi

00CITyroByBaHHS 3aBaSKH IHTerpauii TexHoNo it BIPTyaTbHUX Mepex i Mepex SDN.

Ouinka  o6rpynroranocri HAyKOBHX  pe3yJbTaTiB  auceprauii, ix
AOCTOBIPHOCTI Ta HOBM3HH.

Haykosa moBusHa pesynprarin AUCEPTALIMHOrO JOCHiIKEeHHS momsrac B
HaCTyNHOMY:

1. Bnepie pospo6ieno Tta 00IPYyHTOBAHO iHTerpansHuii KpUTepiil nobynoBu
KaHaJlB 3B’A3Ky y BipTyasibHiit KOMIT'YOTEpHilf Mepeski Ha OCHOBI TexHOMOr] SDN,
AKUH, Ha BiOMiHy Bin ICHYIOYMX croco6iB no0yJIOBH, OJHOYACHO BPaxoBye
HEOOXIZHY KiNbKicTh Ta NPIOPUTETH METPHK SKOCT] 00CITyroByBaHHS KaHaJTiB 3B’SI3Ky
Mepexi, 10 103BOJISIE NOCSITTH 30epexeHHs CTabiNbHOT MBHAKOCT nepenayi tpadiky
Oynb-sKOro THY.

2. Bnepure po3po6ieno Ta 00IPYHTOBAHO KpMTEpiil HamiiHOCT] BY3JIIB Mepexi
JUIst IOOYZI0BY KaHAJIIB 3B’A3KY, IKHH, Ha BIZIMiHY BiJl iCHYFOUHX CITOCOGIR o0y 10BH,
BPaxXoBy€ 3MATHICTh NPOMiXHHX TNPHUCTPOIB Mepexi TpaHcropTyBaTu Tpaix Mix
CBOIMH IIOPTaMHU, IO JO3BOJISIE 30LTBIINTY HAMIHHICTE KaHaJiB 3B 53Ky Ta 3MEHIIHTH
BTPaTH JaHUX IiJ] 9ac nepenaui.

3. Bneprue pospo6ieno Tta OOIDYHTOBaHO MeTos no0yIOBH BiIMOBOCTIHKIX
KaHaJliB 3B’SI3Ky BipTyaibHOT Mepexki Ha OCHOBI TeXHOJIOTIT SDN, sikuii, Ha BIAMIHY
BIJl ICHYFOUHX MeTOB, 0asyeThest Ha po3nienHi BIPTyaJIbHOT Mepexi Ha niaMepesxi
Ta BUKOPHCTOBY€ po3pobiIeHi iHTerpansHuii KpuTepill noGymoBH Kauais 3B’SI3KY 3

YPaxyBaHHAM SIKOCTi 0OCITyroByBaHHS Ta KpHUTepiil HallifiHOCTI By3JIiB, 110 103BOIsE



3a0€e3MeYnTH CTabUIbHY HMIBUIKICTD, 3MEHIIUTH 3aTPUMKY Ta BTPaTH JAHUX IIiJ 4ac
nepenavi Gyap-saKoro Ty Tpadiky y pasi BUXOZy 3 JIaly OKPEMHX AIJISIHOK MEPEKi;

4. VY 10CKOHAJIEHO METOJ AWHAMIYHOI pekoH¢irypauii BipTyansHoi Mepexi Ha
OcHOBI TexHonorii SDN, skwuif, Ha BiamiHy Bix icHylOuNX MeToxiB, 6a3yeThcs Ha
BUKOPHCTAHHI BiIMOBOCTiMKHX pe3epBHHUX KaHAJIIB 3B’5I3KYy, 30€pe)KeHNUX y Mam’siTi
Kontponepa SDN, mo po3Boise miarpumysaTy OesnepepBHuil ceaHc mepenadi
Tpadiky y pasi BiIMOBH OCHOBHOTO KaHaITy 3B SI3KY.

Haykosi mocnmimkeHHs BukoHani 3106yBadeM Ha xadenpi oOUYHCIIOBANTBHOT
TexHiku  KIII im. Irops Cikopcbkoro B pamkax HJIP  «BucokonponyktusHi
KOMIT'FOTEPHI CUCTEMHM Ta MEPEKi: Teopis, METOIHM i 3ac0o0u arnapaTHOI Ta MPOrpaMHOL
peamizauii» min KepiBHHUTBOM mpodecopa Kadenpu OOUHCIIOBANIBHOI TEXHIKH,
A.T.H., mpo¢. Kynakosa IOpis Onekciitosuya.

Orpumani 3106yBaveM HayKkoBi pesymbTaTé e OOIPDYHTOBaHUMH Ta
JIOCTOBIDHUMH, IO  3aGe3NeuyeThCs  KOPEKTHUM 3aCTOCYBaHHSM  METOMIB
CTATUCTUYHOTO aHaJl3y, METOMIB I TEeXHONOrill NpPOrpamMHO-BHU3HAYEHHX MEpex,
METOAIB MapIIpyTH3aLii Ta MiATBepIKY€ETHCS pe3yJbTaTaMu eKCIIepUMEHTIB.

Hucepranifina poGora UYepeparenka O.B. e 3aBEPIIEHUM  HAYKOBHM
IOCIIIKEHHSIM, sIKE BIJIIOBINA€ METi Ta BU3HAYEHUM y poOOTIi 3aauaM TOCHIIKEHHS.
3no0ysau Uepeparernko O. B. onanyBas MeTo1010TiI0 HayKOBOI JISNTEHOCTI.

HaykoBe 3aBpaHHs MigBUINEHHS MBHAKOCTI Ta HaMiHHOCTI nepenayi JaHumx y
Croci® po3poGKU KOMITIIEKCHOIO cnocody 1oGys0BH KOMII'IOTepHOT Mepesxi Ha

0CHOBI TexH0J10TiI SDN BHKOHAHO OBHICTIO.

Ouinka 3micTy amceprauii, if 3aBepwenicTs Ta AOTPHMAHHS MPHHUHIIB
aKaJeMiqHol Jo6poYecHoCTi.

3a cBoiM 3MicToM mucepraniiina poGota 3n00yBaua Yepesarenka O. B.
TMOBHICTIO Bi/INOBifa€ CTaHIApTy BUINOI OCBITH 3i cremiambuocTi 123 KowMmm’rotepHa
IH)KEHepis Ta HampsMKaM JOCTiKeHb BiAMOBLIHO 1O OCBITHBOL IIpOrpamMu
"Komm’rotepHa inxenepis".

Auceprauiiina po6oTa € 3aBepuUIEHOI0 HAYKOBOKO Npauero i CBIIYUTH IMpo
HasABHICTE OCOOMCTOrO BHECKYy 3700yBaya y HAyKOBHM HampsiM po3poOKU Ta
MOJICJIIOBaHHSI BipTyallbHUX MEPEX Ha OCHOBI TexHOJoril SDN.

Posrisinysum 3BiT moxiGHoCTI 3a pesynbraramu NEPEBIPKH AUCEPTALiHOT

poOOTH Ha TEKCTOBI CIIBITaMiHHSA, MOYHA 3pOOUTH BHCHOBOK, II[O JUcepTariiina



po6ora YepepateHka O. B. € pe3ynsTaToM caMOCTIHHHX TOCHTIDKEHD 3n00yBaya i He
MICTHTL ~ eneMeHTiB  ¢anbcudikauii, komminauii, dabpuxarii, iariaty Ta
3ano3u4eHb. BukopucTaHi iel, pe3yabTaTu i TeKCTH iHIIMX aBTOPIB MAIOTh HANEXHI
MOCHNIaHHS Ha BignmosigHe pkepeno. Ilpu migrorosui mucepramiiiHoi poGotu

3100yBa4 JOTPUMABCS IPUHLHIIIB aKaJeMiqHOI J0OPOUECHOCTI.

Moga Ta cTH/Ib BUKJIAJIeHHS Pe3yJIbTATiB.

JucepraiiiiiHa po6ora HamucaHa yKpalHCBKOK MOBOM. TekcT mucepranii
XapakTepU3yeThCs IOCHIJOBHUM 1 JIONiYHMM BHKJIQZOM OTPUMAHUX HAyKOBHX
OJIOXEHb Ta NMPaKTUYHUX pe3ynbrariB. CTHIIb BUKIAJCHHs MaTepialy — HayKOBHIL.
Y nmuceprallii BHKOPHCTOBYIOTBCS TabIHILi, CXEMH, AQIFOPUTMH Ta (parMeHTH
NPOrpaMHOro KOy, 110 IIOKPAally€e PO3yMiHHS MaTepiaiy.

Auceprailisi CKIafaeThes 3i BCTYIY, YOTHPBOX PO3ILNIB, BUCHOBKIB, CITHCKY

JiTepaTypy Ta I0AaTKiB. 3aranbHuil obcsr aucepranii 149 cTopiHOK.

Y BCTymi pO3IMSHYTO aKTyambHICTh TeMH Ta ii 3B’S30K 3 HayKOBHMH
nporpamamu. Pesynbrati aHanmisy cydacHMX KOMII'IOTEDPHUX MEPEXK MiJKpeciIOTh
HEOOXIJHICTh PO3POOIEHHsS KOMIUIEKCHOTO CIOCO0y MOGYIOBH KOMII FOTepHOT
Mepexi, SKMH CHpSAMOBAHMI Ha BIOCKOHAEHHs MpOIeCiB mepexadi MaHuX Ta
MiABUILEHHS HaIiHOCTI Iepefayi JaHNX, 10 T03BOJIUTE rapaHTyBaTH BiJIOBIAHICTE
MEpeKi 3a/JaHUM MTapaMeTpaM sIKOCTi 06CIyroByBaHHs. Br3HaueHo 06’ €K, npeaMer i
METOH HOCIIDKEHHS, a TaKoXk CHOPMy/IbOBaHO HAyKOBYy HOBH3HY Ta IPaKTUIHY
3HAYMMICTh OTPUMAHUX PE3YIIbTATIB.

Y nmepumioMy po3fini HpoaHami3oBaHO BifOMi pillleHHS Is o0y 10BH
BIPTyaJlbHUX KOMII'IOTePHHX MEPEX 3 BUKOPUCTAHHSIM TexHojorii SDN. Ha ocHoBi
aHalizy cQopMyJIbOBaHO MeTy 1 3ajayi INOCIHIDKEHHS, a TaKoX OOIPYHTOBaHO
HEOOXIJHICTh PO3pOOKM CrocoGy MoGyHOBH BipTyalbHOI KOMIT IOTEPHOT Mepexi Ha
OCHOBI TexHoyorii SDN, 110 103BONKTH BAOCKOHATUTH TIPOIECH Mepeadi TaHnx y
BUIIAKY BIIMOB OKPEMMX BY3JIB Ta AUISHOK KOMIT'IOTEpPHOI Mepexi. Y pe3ynbTaTi
aHajli3y BiNOBIAHOCTI iCHyIOUMX pilleHb st MOGYNOBH MPOrPAMHO-BH3HAYEHHX
MEpeX KPHUTEepisM SKOCTi 0OCIyroByBaHHS 3pOGJEHO BHCHOBOK IPO HEOOGXiMHICTH
pO3po0NeHHss MeToly BpaxyBaHHsS HeoOXigHOI (He MeHIme YOTUPHOX) KIITBKOCTI
METPUK SIKOCTI OOCIyrOBYBaHHS [IPH IIepeiadi NaHuX y Mepexi.

Y Japyromy po3finmi 3amporoHOBAaHO MeTOH IOOYNOBH KaHAJIB 3B’SI3KY

BIPTYaJIbHOI Mepexi Ha ocHOBI TexHonorii SDN, sikuil BUKOPHCTOBYE po3po0eHuit



IHTerpanbHuil KpuTepiii NoOYIOBH KaHANIB 3B’s3Ky Mepexi 3 ypaXyBaHHSM SKOCTI
OOCITyrOBYBaHHS, a TaKoxX KpUTepili HaxiliHOCTI By3iiB Mmepexi. [lpencrasneno
TEOPETUYHE OOIPYHTYBAaHHS 3alPOIOHOBAHOIO IHTETPANBHOrO  KPHUTEpiio st
NOOYI0BY KaHANIB 3B’SI3KY 3 YPaxXyBaHHAM SKOCTI OOCITyrOByBaHHS y BIpTyalbHIH
KOMIT FOTEPHIll Mepexi Ha OCHOBI KIaCHYHOro anroputmy etikctpu. Ipencrasineno
TCOPETHYHE OOIPYHTYBAHHS 3alIPOIIOHOBAHOIO KPUTEpito HamiffHOCTI By3iB Mepexi
Ul TOOY/10BU KaHaiB 38’s3Ky. Ha KOHKPETHOMY NPUKNIAJi IIPOAEMOHCTPOBAHO, IO
KOMOIHATOPHHUI alropUT™M GaraTomLIIXOBOT MapuipyTusauii, mo ¢Gpopmye k musxis,
O HE MEPeTHHAIOTHCA, HAa Tpai Mepexki, XapaKTepH3yeTbcs MEHIIOn 4aCOBOIO
CKJIaJIHICTIO y MOPIBHSAHHI 3 6330BUM aJrOPUTMOM IS BUINAJKy PO3ZiNeHHs rpada
Ha miarpadu.

Y Tpetbomy posmini  pospoGrero METOJl MHAMIYHOI peKoHpiryparii
BIpTyallbHOI Mepexxi SDN 3 BUKOPUCTaHHSIM PE3EPBHUX KAHAIB 3B’SI3KY.
Ipencrasneno  amroputm  noGynoBu  MHOKHHM KaHalliB  3B’s3Ky, 10 He
ICPETUHAIOTECS, MDK By3laMH Mepexi, o e peaiizallie;o OLHOrO 3 eTamiB
BIZIIIOBIIHOTO MeTOy TO6YIOBH KaHANIB 3B’S3KY Ha OCHOBI {HT€rpanbHOro KpPUTEPIIo
3 YPaxXyBaHHAM SKOCTI OGCIyroBYBaHHS, 3alpONOHOBAHOIO y Jpyromy posmiii.
IIpencrabieno anropurm BIAOOpY KaHAJB 3B’53Ky IO KPUTEPiI0 HaJiHHOCTI By3iiB,
0 € peami3ali€el0 OJHOTO 3 eTamis METO/ly TOOYLOBH KaHaliB 3B’SI3KY,
3allpOTIOHOBAHOrO  y  APYroMy posaimi. Anroputmu i METON JAWHAMIYHOL
pexoH(irypauii npeacrasieni y BUrasmi 610k-cxem T4 IIPUKIIa B,

Y derBepromMy po3mii PO3MIISHYTO ICHYIOUi IIporpamui peamizamii SDN-
KOHTPOJIEPIB, MPOAHATI30BAHO MOXJIHBOCTI nporokoy OpenFlow s no6ymosu
BipryansHoi SDN  Mepesi. O6rpynroBaHo  BuGip KOHTponepy ONOS s
MOJIE/IIOBAaHHS BIpTyanbHOI Mepexi SDN Ta NEPEeBIPKU PO3pOBIEHHX MeTOMiB. 3a
PEsyIIbTaTaMu  MolemoBaHHs  BipTyansHoi SDN  mepexi 3 BUKOPUCTaHHAM
3allpONIOHOBAHUX METOJIB MPOAHATI30BAaHO 3MiHH IIBHIKOCTI Ta 00’eMy mepenaui
Tpadiky IS HEKiTBKOX TOIOJOTii Mepexi Ppi3HOI 3B’SI3HOCTI TpH BiKmOYeHH]
HaCTHHM BY3NiB Mepexi. PesynpTaTé MomemroBanHs MiATBEPIKYIOTh aNeKBATHICT
po3pobeHux MeTomiB Ta QITOPUTMIB, a TAKOX OOPAHHX TEXHIYHHX 3acOGiB

PO3pO0KHM 3aCTOCYHKY st SDN-konTposiepa ONOS.

Hucepraniiina po6Gora opopMiIeHa BiANOBIZHO 10 BUMOL Hakazy MOH

Yxpaiuu Bix 12 cigns 2017 p. Ne 40 «Ipo 3aTBepmKeHHS BUMOT 1O oopmiteHHs

aucepTariin.



OnpuionHenus pesyabraris AHcepTauiiHol po6oTH.

Hayxosi pesynsratu muceprauii BucairTieni y 8 HayKoBHX my6mikamisx
3m00yBava, cepen skux: 4 crarTi Y HayKOBHX BH/aHHSX, BKIIOYCHHX HA ATy
OMyOJTiKyBaHHA 10 IepeniKy HayKoBHX (baxoBHX BumaHb Ykpainu; 2 crarti y
NePiOAMYHEX HAYKOBUX BHIAHHSX, NpoiHzekcoBaHuX y 6a3i nanux Web of Science
Core Collection Ta/a6o Scopus, 3 sxkux 2 crarri Y BUJIAHHSX, BIIHECEHHX [0 HEPIIOro
— TpeTboro kBapTuiiB (Q1—Q3) Bixmosigno 1o knacu¢ixanii SCImago Journal and
Country Rank a60o Journal Citation Reports.

XapaxkTepucTka 0coGHCTOro BHECKy 3700yBaya B HayKOBUX Ipausix,
oImy0JIiKOBaHMX 3i criiBaBTOpamMu Ta 3apaxoOBaHUX 33 TEMOIO JHCEPTALIil:

1. D. Korenko, O. Cherevatenko, V. Rusinov, and Y. Kulakov, “Creation of the
method of multipath routing using known paths in software-defined networks,”
Technology audit and production reserves, vol. 4, no. 2(66), pp. 19-24, Aug. 2022,
doi: https://doi.org/10.15587/2706-5448.2022.262787.

Brecok 3106yBava: po3poGka MeToay moOyJOBH BipTyasnbHOT KOMIT FOTepHOT
Mepexi Ha oCHOBI TexHoorii SDN 3 BUKOPHCTaHHAM alropuT™My peKoH(piryparii 3
PE3CPBHIUMH MapUIpyTaMH Ta aHalli3 3aBAaHTAKEHHS KAHAIIB 3B’SI3Ky IpPU BigMOBax
npomMixkaux OpenFlow KOMYTaTopiB.

2. 10. KynakoB Tta O. Yepesarenko, «MonemoBaHHs MapupyTusamii 3
BUKOPUCTAHHSM BiJOMHX MapILIPYTiB 3a JOIOMOLOIO SDN-konTtposnepa ONOS,»
[Ipobnemu indopmaruzamii Ta ynpasiidus, 2, Ne 74, cc. 55-61, 2023, doi:
https:/doi.org/10.18372/2073-4751.74.17882.

BHecok 3106yBaya: po3pobra METOJly 100y 0BH BipTyainsHOT Mepesxi SDN i
YIPaBJIHHIM LEHTPai30BaHOrO KOHTpoJiepa Ha 0a3i MporpaMHOro 3abesneyeHus
ONOS 3 migrpumkoro npotokoly OpenFlow, skuil BukoHye KOH(irypaniro Tta
MATPUMKY Mepeski i pealtizye Mexamism pexoHiryparii BipTyansaux KOMYTaTOpiB.

3. O. Cherevatenko and Y. Kulakov, “Method of Increasing Data Transmission
Stability in Software Defined Network Considering Metrics of Quality of Service,”
Information, Computing and Intelligent systems, no. 4, pp. 3747, 2024, doi:
https://doi.org/10.20535/2786-8729.4.2024.303467.

Buecok 3106yBaya: onuc METOLy MiABUILEHHS CTa0LILHOCTI nepenayi JaHUX y
IporpamMHo-BU3Ha4eHil Mepexi (SDN) musxom ii aumamivmof pexoHpirypanii 3
YPpaxyBaHHSM MapaMeTpiB SKOCTI 0GCIyroByBaHHS (QoS) kamanis 3B’si3Ky Ta

HaJiiHOCTI By3iB.



4. A. Volokyta, H. Loutskii, O. Honcharenko, O. Cherevatenko, V. Rusinov, Y.
Kulakov, S. Tsybulia, “Fault Tolerance Exploration and SDN Implementation for de
Bruijn Topology based on betweenness Coefficient,” International journal of
computer network and information security, vol. 16, no. 1, pp. 97-112, Feb. 2024,
doi: https://doi.org/10.5815/ijcnis.2024.01.08.

Brecok 3100yBaya: NpOBEAEHHS Ta ONKC TECTYBaHHS MpeNCTaBICHHUX
TOTOJIOTIYHUX ~OpraHi3amif Mepexi y BipTyanmsHomy cepenoBuiyi SDN Ha
BIZAIMOBOCTIHKICTh IIJIAXOM eKCIIEPUMEHTAJIBHOTO BHMIpY 00’€My IepemaHoro
TpadiKy Micis BiAKITIOYEHHS YaCTHHHU BY3JIiB Ta BUSBIEHHS HAHOUIbII cTaGIBHUX 10
3MiH THIIiB TOIIOJIOTIYHOI OpraHizailii KOMyTaTopiB.

5. A. Volokyta, A. Kogan, O. Cherevatenko, D. Korenko, D. Oboznyi, and Y.
Kulakov, “Traffic Engineering with Specified Quality of Service Parameters in
Software-defined Networks,” International Journal of Computer Network and
Information ~ Security, vol. 16, no. 5, pp. 1-13, Oct. 2024, doi:
https://doi.org/10.5815/ijcnis.2024.05.01.

Brecok 3100yBaya: NopiBHANBHUIN aHali3 METOXy KOHCTPyrOBaHHs Tpadiky 3i
CHeLiaNi30BaHUMHU IapaMeTpaMd SIKOCTI  OOCIYroByBaHHS MU TOMOJIOTIYHHX
opraHizauiii BipryansHOi Mepexxi SDN Ta rpagiuHe mpencTaBleHHs pe3yJbTaTiB
eKCIIePUMEHTY.

Takox pesynbratu mucepranii Oymu anpoGoBaHi Ha 2 HayKOBUX (haxoBHX
KOH(EepeHIIisX.

Hayxosi nmyGnikanii 3100yBada MaloTh BHCOKHH HAyKOBUM PiBeHb i MPOHIILTH
BIAMOBIJHE peLEH3yBaHHA. Y KOXHY IyOuiikaiioo 3100yBad 3poOHB BaroMmii
OCOOHCTHH BHECOK, KU OyB BHKOPUCTAHHI [IPH ITi[rOTOBLI AUCEPTALiitHOT pOGOTH.
Yci  my6Gmikanii Oynu HanucaHi 3 JIOTPMMAHHAM —OPUHIMIIB — aKajeMiuyHOl
JIOOPOYECHOCTI Ta CKIaAlOThCS i3 BIACHHUX HOCIIKEHb 3100yBaya Ta CIiBaBTOPIB.

Orxe, HayKoBi pe3yJbTaTH, ONHCaHI B JAWCepTalifHii pOGOTi, NOBHIiCTIO

BHMCBITJIEH] Y HAyKOBHX ITyOuiKalisix 3100yBaya.

Henoniku Ta 3ayBakeHHs1 10 AMCePTAUiiiHOT po6oTH.

1. Tlpu ¢opmymoBanHi 3amadi po3poOKH MeTOLy 3400yBay HAMAaraeThCs
BpaxyBaTH sIKOMOra Oilblly KiJIBKiCTh METPHK SIKOCTI OOCIIyroByBaHHS (He MeHIIe

YOTHUPBOX), TIOCUIIAIOYMCh Ha iCHYIOYi poOOTH, e BpaxOoBaHO OfHY abo aBi. Aje



Tpeba BubpaTH i OOTPYHTYBATH HEOOXiAHY Ta JOCTATHIO KiIBKICTH METPHUK SIKOCTI
o0CIIyroByBaHHsI.

3. Po3min 3 mnpucBsyeHuit YAOCKOHAQJICHHIO  METOAY  JIHHaMIiYHOI
pexoHirypanii BipTyanbHOI KOMIT'FOTEpHOT Mepexi, a He Horo PO3po0bIIeHHIO, 10
BKa3aHO y Ha3Bi pO3AlTy. Y pucepralii He CKa3aHo, XTO i KOJIM PO3pO6UB Leif MeTO.L.

2. Posmin 2 npucBsueHuit MeTooy MOGYIOBH KaHAJIB 3B’S3Ky Ha OCHOBI
IHTErpaibHOro KPHTEPIlo 3 ypaxyBaHHAM METPUK SKOCTI o0CITyroByBaHHsl, aje cam
MeTO (OpManbHO He MpeACTaBIeHWH. 3amicTh 11bOTO IPeACTABIEHHi AJITOPUTM
JefkeTpy Ta MiAroToBKa JAHHX IUIS HBOTO y CIOCI6 OGUMCIEHHS «EIMHOI BArOBOI
Matpui» (c. 52-53).

4. Ha c. 83-84 naBezeHa GJIOK-CXeMa alrOpHTMY, SIKY aBTOpP IIPEJCTABUB SIK
C€Taly 3alpOINIOHOBAHOIO METOMY IMHAMi4HOI pekoH¢irypauil BipTyansHOi Mepexi
SDN. Azie cam MeToz i #ioro npusHaueHHs pOPMATBHO He IPeCTABIEHO.

5. ¥ n4.1. crBepmxyerbes, wo «npotokon OpenFlow e mosoi [IPOCTUM Y
pearnizauii Ta mATpUMLi 3aco060M 3a6e3NedYeHHs MIBUIKOIO 3B'SI3KY». Alle 11e He
BIAMOBinae AificHocTi. CX0Xi HETOUHOCTI 3yCTPi4AIOTHCS TAKOK y IHIIMX pO3Jinax:
«poburn 06pobky Tpadiky», «3amauero y eKCIIepHMEHTI», 06 3a10BOJBHHTH
MOCTaBIEHY Iepell HaMipoM 3ajady», «IJIs TeCTyBaHHA HE BiIXOIMTh Taka
TOIIOJIOTis1», «ONTHMAJBHO OPraHi3yBaTH po3NOALT iHpopMarii Mixk MapLIpyTaMu» Ta
iH.

6. He 3posywmini abpesiarypu LLDP, DT, SDVN.

7. Ha pucynkax 4.9—4.15 nokasasi Tomosnorii fyis npoBefeHHs €KCIIEPUMEHTIB,
aJle He BKa3aHO, sIKi CaMe BY3JIM BiIKIIOYaIkCh [IPH MOJIENIOBAHHI HECIIPABHOCTEH, a
TaKOX BYy30JI-aJpecaT 1 By30JI-BiANPaBHUK.

8. He 3posymino, mo came i sik 6yno momudpikosano 8 ONOS s peasizarii
3alpOIIOHOBAHUX METO/|B.

BBaxkaro, 110 BHCIIOBNICHI 3ayBakK€HHs He € BU3HAYAILHUMHE 1 He 3MEHIIYIOTh
3arajibHy HayKOBY HOBHU3HY Ta NPAKTUYHY 3HAYHMICTh Pe3y/bTaTiB Ta He BIUIUBAIOTE

Ha MIO3UTUBHY OLIHKY JUCePTaLiiHOI poGOTH.

BucHoBok npo auceprauiiiny poGory.

Beaxaro, wo aucepraniiiia poGota 3m100yBaya CTymeHs JoKTOpa (imocodil
Yepesarenka Onexcis Bomognmuposnya Ha Temy «Croci6 100y0BH BipTyallbHOI

KOMIT'IOT€pHOI Mepexi Ha ocHOBi TexHomorii SDN» BHKOHaHa Ha BHCOKOMY



HAayKOBOMY DpiBHI, HEe IOpYIIy€ MNPUHLUMIIB aKajeMidHoi nobpodecHocTi Ta €
3aKIHYEHMM HAayKOBHM JOCIIKEHHSM, CyKYITHIiCTb TCOPETUYHUX Ta MPAKTHUYHUX
Pe3yNbTaTiB SIKOrO pO3B'si3ye HayKOBe 3aBHAHHS, IO MAE ICTOTHE 3HAYEHHS IUTST
iH(popMaliitHuX TexHouoriil. Juceprariiina poboTa 3a aKTyaJbHICTIO, MPAKTHYHOO
LIHHICTIO Ta HAyKOBOI HOBM3HOIO IIOBHICTIO Bi/TIOBinae BUMOraM YHHHOIO
3aKOHONABCTBA YKpaiHH, WO mepenbaueHi B m. 6 — 9 «Ilopsaky IIPUCYKEHHS
CTyNeHs TOKTopa (isocodii Ta ckacyBaHHs pillleHHS pa3oBOl CreliaNi3oBaHO! BYEHOT
panu 3akiafly BHIIOI OCBITH, HAayKOBOI YCTaHOBH IpPO MPHUCY/KEHHS CTYIIeHs
nokropa ¢dinocodii», 3arBepmxenoro [TocTanoBoro Kabinety MiHictpis Vkpainu Bix
12 ciuns 2022 p. Ne 44, |

3no0yBay  UYepeBatenko  Omekciii BonoaumupoBud  3aciyrosye  Ha
TPUCYJUKCHHST CTyNeHs JoKTopa ¢inocodii B ramysi smanb 12 — Indopmauiitai

TEXHOJIOTI 3a crielianpHicTio 123 — Komm’1otepHa imxeHepisi.

Peuenzenr:
3aBifyBay Kadeapu inGopMaTHKu
Ta NpOrpaMHoi iHxeHepii, HanjonansHmit
TEXHIYHUH yHiBepcuTeT YKpaiHu
«KuiBcbKuit momiTexHiYHUY iHCTUTYT
iMeni Iropst Cikopebkoroy, 1.T.H., Ipod. / \//{/9/ /" Enyapn )XAPIKOB
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