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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTYyaJIbHICTB TeMHM PoO0OTH  3yMOBJICHA  HEOOXIJHICTIO  JOCIIIKCHHS
MaplipyTH3alii B MeXax aBTOHOMHOI CHCTEMH, [0 JacTb 3MOTY IiJIBUILUTH
MPOJYKTUBHICTh Ta CTA0ILHICTh POOOTH MEPEXKI.

MeTta podoTH: aHaI3 1 TOCTIHKEHHS METO/IIB MapIIpyTH3allli B MekaxX aBTOHOMHOT
CHUCTEMH, IO JacTh 3MOTYy 30UIBIIUTH €(EKTUBHICTh (PYHKIIOHYBAaHHS, ITiIBUIIUTH
HQJIMHICTh, TPOAYKTUBHICTh, THYYKICTb Ta BHU3HAUUTh HEOOXIOHI 3axoAud JJs
3a0e3neyeHHs! poOOTH KOMIT IOTEPHUX MEPEK.

O0’ekT, MeTOIM Ta J:Kepesa IOCTKEHHsI. TMPOIEC MapHIpyTH3alii JaHUX Yy
KOMIT FOTEPHUX Mepekax reTeporeHHOi CTPYKTYPH.

OCHOBHI METOJM AOCTIIKEHHS 3arajibHOi 3a7adl — 1€ METOAU TeOPii MPOEKTyBaHHS
TEJIEKOMYHIKaLlIMHUX MEpexX, Teopis mepelaBaHHS AaHMX. B sxocTi iHQoOpMariiitHux
JKEpes BUKOPHUCTOBYIOThHCS HAYKOBI IyOJTiKallii Ta IHTEPHET JKepera.

HaykoBa HOBH3HA OTPUMAaHUX pe3yJbTaTiB!

— TPOBEICHO aHali3 peajizaiii MapHipyTHu3alii B MeXax aBTOHOMHOI CUCTEMHU
yepe3 BUKOpUCTaHHS TexHojorii SDN.

— TMIPOBEACHO TMOPIBHAJBHUNA aHaMi3 30UIbIIEHHS MPOJYKTUBHOCTI MpHU
BrpoBakeHH1 SDN y nopiBHsHHI 3 TexHojoriero MPLS;

— QopmyBanus SDN kjactepiB 3 PI3HUMH  BXiJHUMHU BHUMOTaMHu /IO
MapLIpyTH3alii Ta 3MEHIIEHHS OINepalifHuX BUTPAT MOXKJIMBE uepe3
3actocyBaHHs TexHoJsorii NFV, 1o aano 3Mory BU3HaAUUTH LUISIXU PO3BUTKY
MEPEKEBUX APXITEKTYP 3 THYYKUMHU (PYHKIIOHATbHUMH MOXJIUBOCTSIMHU;

— 3a pe3yJibTaTaMu JOCJIDKEHHS BU3HAYEHO BUKOPUCTAHHS PI3HUX apXITEKyp
JOCTYIIHUX JUIsl OpraHizallli MapmpyTu3aiii B aBTOHOMHUX CHUCTEMax, 110 B
CBOIM OCHOBI OO’€IHYIOTh TpPAaUUIAHYy CTaTUYHY Ta JAUHAMIYHY
MapIIpyTHU3aLIII0 3 MOKJIUBICTIO BIpoBaIkeHHs: SDN pilieHs.

IIpakTHyHe 3HAYEHHHA OTPUMAHMX Pe3yJIbTATiB.

Ha ocHOBI oTpuMaHuX pe3yJbTaTiB 3alpPONOHOBAHO METOJM MapUIpyTH3alii B
MeXaxX AaBTOHOMHOI CHCTeMHM, MO0 Oa3ylThCS Ha aHaji3l MOTOKIB Ta BHUMOI JI0
(YHKIIOHYBaHHSI.

Anpobanis. 3a pesyiabTaTaMu JOCIIKEHb MPOBEICHUX B paMKaX MariCTepchbKoi
pobotu 3pobsieno nBi gomosiaHi Ha VIII Mi>kHapoaHIi HAYKOBO-TEXHIYHINA KOH(EpEHIIiT
MOJIOUX YYEHHX Ta CTYJEHTIB «AKTyallbHI 3a/ladl Cy4YacHHUX TEeXHoJorid » 27-
28 nmucromnana 2019 poky 3 myOiKaii€ro Te3 JOMOBIICH.

Crpykrypa podotu. PoGota cknamaeTbcsi 3 PO3paxyHKOBO-NOSCHIOBAJIBHOI
3anmucku Ta TpadivyHoi yacTuHU. PO3paxyHKOBO-TIOSICHIOBANbHA 3alMCKa CKIAJA€THCS 3
BCTyNy, / 4YacTUH, BHCHOBKIB, IMEpENIKy IMOCUJIaHb Ta JoAarkiB. OO0csar poboTu:
pO3paxyHKOBO-TIOsiIcHIOBasIbHA 3anucka — 109 apk. dopmaty A4, rpadiuna yactuna — 10
CJaiiB Mpe3eHTallii.



OCHOBHUM 3MICT POBOTH

Y BeTyni npoBeeHO Orjisij] BaKIMBOCTI MUTAaHHS MapIIpyTU3allli JaHUX B MEXKax
ABTOHOMHOI CHUCTEMHU JJisi PO3IIMPEHHS CIEKTPY TMOCAyr Ta MacluTa0yBaHHS
1H(DpacTpyKTypH.

B mnepmomy po3gini aumiaomMHOi poOOTH PO3TISHYTO aKTYaldbHICTh IHUTAHHS
MapuipyTusaiii B aBTOHOMHHUX CHCTEMaXxX, BipTyaizallli MEpeXeBUX pecypciB Ta
IPOBEJICHO aHaji3 Takoi peainizamii yepe3 BukopuctanHsa texHojorii SDN. ¥V pesynbraTi
TAKOTO aHali3y BHSBJICHO psA TPYIHOINIB NPU BHUPINICHHI crneuudiuHux 3amad 3
BUKOPDHUCTAHHAM I1i€1 TexHousorii. I[IpoBemeHO MOpIBHSUIBHUN aHai3 30UTbIICHHS
NpOAYKTUBHOCTI mpu BopoBapkeHHi SDN y mopiBHsHHI 3 TexHonoriero MPLS, o
MoKa3ajo CyTTEBUH MpUPICT y nmpoaykTuBHOCTI. @opmyBanHs SDN kiactepiB 3 pi3HUMU
BXIITHUIMH BUMOTAaMM 70 MapuIpyTu3alii Ta 3MEHIICHHS ONEpaliiHUX BUTPAT MOXKJIHMBE
yepe3 3actocyBaHHs TexHousorii NFV, mo npamo 3mory BH3HAYUTH HIISXU PO3BUTKY
MEPEKEBUX apXITEKTYpP 3 THYUKUMHU (QYHKI[IOHAJIbHUMHU MOXJIMBOCTSAMU. 3a pe3ybTaTaMU
JOCTIJPKEHHSI BU3HAUEHO BUKOPUCTAHHS PI3HUX apXITEKyp AOCTYNHUX JI OpraHizaiii
MaplIpyTu3alii B aBTOHOMHHMX CHUCT€Max, 110 B CBOi OCHOBI 00’€JHYIOTH TpaJHLIHHY
CTaTUYHY Ta JAUHAMIYHY MapIIPYyTU3AIIII0 3 MOAIMBICTIO BpoBapkeHHs: SDN piteHs.

B apyromy po3aisi 1uMIIOMHOT poOOTHM ONUCAHO BUMOTH /10 PO3pOOIHOBAHOI
MapuIpyTu3alii, 0 NOBUHHA (PYHKIIOHYBaTH B MEKaX aBTOHOMHOI CHUCTEMH, a TaKOX
IPOAHAJII30BAHO PU3HMKHU TOB’A3aH1 3 ii MOPYIIEHHSIM. 31IMCHEHO aHalll3 MOXJIHUBOCTEU
3aCTOCYBaHHS CTaTUYHOI MaplIpyTHU3alii A oprasizamii oOMiHy aaHumu. JleTanbHO
BU3HAYEHO CHUTYyalli MpU SKUX BIAMNOBIJHI NPOTOKOJH, SKI AUHAMIYHO BHU3HAYAIOTh
MapuIpyTH MOBHHHI OyTH 3aCTOCOBAaHI.

B Tperbomy po3gisi IUIIIOMHOI poOOTH Ha OCHOBI HPOBEACHHMX JOCIIIXKEHb
3alpONOHOBAHO MOJIENb BipTyadi3alli MaplipyTh3alli B aBTOHOMHIA CHCTEMI uepe3
pe3epBYBaHHsS MEPEKEBUX PECYpPCIB 3 BpaxyBaHHSM IMOTOKIB iHGoOpMaIli Ta aHaIi30M
BUMOT 70 pobotu. Ha oCHOBI 3ampomoHOBaHOiI MOACII BH3HAYEHO JBa BapiaHTH
BipTyasizailii, 10 Ja€ 3MOTry BHpIIIyBaTH TIOCTABJICHI 3aBAaHHS 3 €(EeKTUBHUM
PO3IIOIIIIOM PECYPCIB.

B cneniajgbHiii 4acTHMHI PO3MISIHYTO MHUTaHHS CUCTEMH MOHITOPUHTY (DaKTOpIB
KUBYYOCTI MEPEKI.

B po3aini «O0rpyHTYBaHHSI €KOHOMIYHOI e()eKTUBHOCTI» OylI0 pPO3paxoBaHO
OCHOBHI TEXHIKO-€KOHOMIYHI IOKa3HUKH BiJ BIPOBAKEHHS MapIIpPyTU3allli B MeEkKax
aBTOHOMHOI cucTeMu. Po3paxoBaHe 3HaUYeHHS €KOHOMIYHOI €()eKTUBHOCTI cTaHOBUTH 0,56,
0 € NPUWHATHUM 3HaYeHHSAM. Tak caMo HOpMaJbHUM € TepMiH OKymHOCTi. [ns nanoi
Mepexi BiH cTaHOBUTH 1,8 pokiB.

B 4acruni «OxopoHa mpami Ta 0Oe3nmeka B HAA3BUYAWHMX CHUTyaLisAX»
posriasiHyTO nuTaHHs ocobnuBocTi crtanmapty OHSAS 18001 momo mpouenyp s
imenTrudikarii HeOe3nmeK Ta OIIHKK PU3HUKIB, a TaKOX OCOOJMBOCTI METOJOJIOTIi caMoro
nporiecy imeHtudikamii; opranizarii pobodoro wicus mpamiBauka y chepi IT:
MIKpOKJIIMAT Ta BEHTWIAMIS; (PakTopiB, IO BIIMBAIOTh Ha (YHKIIIOHANBHUN CTaH
KOPHUCTYBa4iB KOMIT IOTEPIB Ta OILIHKY CTIKOCTI pOOOTH TPOMHUCIOBOTO MIAMPUMECTBA 10
i CBITJIOBOTO BUITPOMIHIOBAHHS SIZIEPHOTO BUOYXY.



B wuacruni «Exogoris» BUCBITICHO TMUTaHHS BHUKOPUCTaHHS B YKpaiHi
aIbTEPHATUBHUX JDKEPEI €Heprii Ta METOIUKY TOCHTIKEHHs 3a0pyHEHHS TPOMHUCIOBUX
M1PUEMCTB.

¥ 3arajibHUX BHCHOBKAX 100 AUIIOMHOI POOOTH ONMCAHO MPUIHSITI B MPOEKTI
TEXHIYHI PIIMIEHHS 1 OpraHizamiiHO-TEeXHIYH1 3aXO[H, sSKi 3a0e3MeuyloTh BUKOHAHHS
3aBJIaHHS Ha IPOCKTYBAHHS; OPUT1HAIBHI TEXHIYHI PIIIICHHS, IPUUHATI aBTOPOM B IPOIIEC]
poOOTH; TEXHIUHI PIIICHHS POOOTH, SKI MOXYTh OyTH BIIPOBAKEHI JJIi PO3POOKU UM
BJIOCKOHAJICHHSI METO/I1B Ta 3aC001B MapUIpyTH3aIlil B MEXaX aBTOHOMHOI CUCTEMH.

B nonaTtkax 10 MosSICHIOBAIbHOT 3aMCKU MPUBECHO KCEPOKOITii T€3 TOMOBIICH.

B rpadiuniii yacTuHI TOJaHO TeMy, METy, O0’€KT Ta MpeaMeT JOCIIIKEHHS.
[Tonano 3amauyi, ki HeoOXinHO BupimuTU. [IpoBeneHo mopiBHAHHS TpaguiiitHoro Ta SDN
nuzaiiHiB. [IpoanamizoBano nu3aitH Ha ocHOBi NFV. IlokazaHo TpupiBHEBY MOJENb
nu3aiiHy Mepexi. Buznaueno oGmnacti peamizanii mapupytu3sanii. [lonano ananiz Butrpat
NOB’SI3aHUX 3 BTpaTor Mapmpyrtusamii. [lokazaHo MeToaW MiABUINCHHS HaMIHHOCTI
MapuipyTu3aiii. 3po06JIeHO BUCHOBKH IIOJI0 MPOBEJEHOT pOOOTH.

BUCHOBKHA

Ha ocHOBI mpoBeleHOro aHajizy MapuipyTus3aiii B aBTOHOMHIM CHCTEMI
3aMporOHOBAaHO METOU MapUIpyTH3aLii 3 NIABUIIEHUMHU BIACTUBOCTAMU Ha1HHOCTI.

B pe3ynbraTi IpoBeAeHOro JOCIIKEHHS! OTPUMAHO HACTYITHI BUCHOBKHU:

— TMPOBEJICHO aHaji3 HAYKOBUX MyOJiKaliid, HAyKOBO-IOCIIAHUX POOIT 100
MapuipyTu3alii B aBTOHOMHIM CHCTEMI, MO0 JaJ0 3MOrYy OpraHi3yBaTH
cTabUIbHY POOOTY MEpEXI Ta MiIBUIILYE CTIHKICTh MPOTH MEPEKEBHUX 3arpo3;

— ONKMCAaHO BHUMOTM [JO pPO3pOOJIIOBAHOI MaplIpyTh3alli, [0 IOBUHHA
(YHKIIIOHYBaTH B MEKax aBTOHOMHOI CHUCTEMHM, a TAaKOX IPOaHaII30BaHO
PU3HMKHU TIOB’si3aHI 3 11 TMOpyHIEHHSM. 3AIHCHEHO aHaji3 MOKJIUBOCTEH
3aCTOCYBaHHS CTaTUYHOI MapuIpyTHU3allli JJis oprasizaiii oOMiHYy JaHUMHU.
JleTanlbHO BHW3HAYEHO CHUTYyallli TpPHU SIKAX BIJMOBIAHI TMPOTOKOJH, SKI
JUHAMIYHO BU3HAYal0Th MapUIPyTH MOBUHHI OYTH 3aCTOCOBaHI;

— MPOaHaJ130BaHO POJIb TPOTOKOJIIB PE3EPBYBAHHS PECYPCIB ISl 3a0€3MeUCHHS
MOCTIHOrO Ta HAJIIMHOTO MI)KMEPEXKEBOTO 3’ €IHAHHS. ;

— Ha OCHOBI MPOBEAEHUX JOCIIKEHb 3alpPONOHOBAHO MOJIENb BIpTyasi3arlii
MapuIpyTH3ailii B aBTOHOMHIA CHCTEMI dYepe3 pEe3epBYBAHHS MEPEKEBUX
pecypciB 3 BpaXyBaHHSIM MOTOKIB 1HGOpMAIIil Ta aHai30M BUMOT J0 pOOOTH.
Ha ocHoOBI1 3amporoHoBaHOi MOJeIl BU3HAYEHO J[Ba BapiaHTH BIpTyali3arlii,
110 JIa€ 3MOTY BUPINTYBATH MOCTABJIEH] 3aBJIaHHA 3 €(DEKTUBHUM PO3TOIIIOM
pecypciB.

B derBepromMy po3aial  AUIUIOMHOI POOOTH PO3TJSHYTO TMHTAHHS CHUCTEMH
MOHITOPUHTY (PAKTOPIB )KMUBYUOCTI MEPEKI.

B po3gimi «OOrpyHTYBaHHS €KOHOMIYHOI €(QEKTHUBHOCTD» OyJl0 pPO3paxoBaHO
OCHOBHI TEXHIKO-€KOHOMIYHI TMOKAa3HWUKHU BiJ] BIPOBAXKEHHS MapIIpyTHU3allii B MexXax
aBTOHOMHOI cucTteMu. Po3paxoBaHe 3HAaYeHHS EKOHOMIYHOI €(QEKTUBHOCTI CTAHOBUTH
0,56, M0 € MPUWHIATHUM 3HAYCHHSM. Tak camMO HOPMAJILHUM € TepMiH OKYIHOCTI. [[ms
JIaHO1 MepeXKl1 BiH CTAHOBUTH 1,8 pOKiB.



B po3nini «Oxopona mpartii Ta 6e3neka B HaA3BUYAMHUX CHUTYAISIX» PO3TIISIHYTO
nuTtaHHs ocobsmBocTi cranmapty OHSAS 18001 momo mpomenyp aus iaeHTUdikarmii
HeOe3MeK Ta OIIHKM PHU3WKIB, a TaKOXX OCOOJMBOCTI METOJIOJOrIl CaMOro IMpoIecy
imenTudikariii; opraizamii podouoro micis mnpamiBHuka y cdepi IT: mikpokmimar Ta
BEHTWIAISA, (haKTOpiB, IO BIUIMBAIOTh Ha (YHKI[IOHAJIRHUM CTaH KOPHUCTYBadiB
KOMIT'FOTE€pPIB Ta OI[IHKY CTIHKOCTI POOOTH MPOMHUCIOBOIO IIJANPUMECTBA JIO il
CBITJIOBOT'O BHUIIPOMIHIOBAHHS SI/IEPHOTO BUOYXY.

B pozmimi  «Ekomoris»  poO3MISIHYTO THTaHHA BUKOPHCTaHHA B YKpaiHi
ATBTEPHATUBHUX JPKEPEJT CHEeprii Ta METOIUKY JAOCIIHKEHHS 3a0pyTHEHHS MPOMHUCIOBHX
T IITPHEMCTB.

CIIMCOK OINYBJIKOBAHUX ABTOPOM ITPAIlb 3A TEMOIO POBOTH

1. JlochipkeHHsT MapuIpyTH3alii B Mepekax Ppi3HOI IeTepOTreHHOi CTPYKTYpH
i onHiel aBToHOMHOI cuctemu / [[Tanuyk B.B. Ta in.]. / Matepianu VIII mixxHapomHoi
HAYKOBO-TEXHIYHOT KOH(MEpEeHIli MOJOJIMX YYEeHHUX Ta CTYACHTIB «AKTyaldbHl 3ajaadl
Cy4YaCHHX TE€XHOJIOT1i» TepHONIbCHKOr0 HAI[IOHAIBHOTO TEXHIYHOTO YHIBEPCUTETY IMEHI1
IBana Ilymros, (Tepnonins, 27 — 28 nmucronaga 2019 p.). — TepHonuis: TepHOMUIbCHKUN
HaIllOHAIBHUI TeXHIYHUN yHIBepcuTeT iMeH1 [Bana [lymos — 2019. — C. 77.

AHOTANIA

Y aunioMHIiE poOOTI MPOBEAEHO AOCHIHKEHHS METOMIB MapLIpyTH3alii B Mekax
aBTOHOMHOI CHCTEMHU, BipTyali3allli MEpeKEeBUX PECYpPCiB Ta 3alPONIOHOBAHO Pi3HI MO
BUKOPUCTAHHS B 3aJICKHOCTI BiJl BX1JITHUX BUMOT.

B nmepmiomy po3guni  JMIUIOMHOI pOOOTH PO3IMNIAHYTO AKTYaJbHICTh MHUTAHHS
MapuipyTu3anii B aBTOHOMHHUX CHCTEMaxX, BIpTyalli3allli MEpPEKEeBUX PECYpCIB Ta
IIPOBEICHO aHaji3 Takoi peasisallii yepe3 BUKopuctanHs TexHousorii SDN. ¥V pesynbraTi
TAKOro aHali3y BHUSABJICHO PsJ TPYIHOIIB MpPH BUPIIMICHH]I cHEMUGIYHUX 3a7ad 3
BUKOpUCTAaHHAM 11i€i TexHosorii. [IpoBeneHO TOPIBHSIIBHUN aHaN3 30UIbIICHHS
MPOIYKTUBHOCTI Tipu BrOpoBamxkeHHI SDN y mopiBHAHHI 3 TexHosoriero MPLS, mo
MOKAa3aJI0 CYTTEBUM MPUPICT Y NpoaykTuBHOCTI. DopmyBanus SDN kiactepiB 3 pisHUMHU
BXIJITHUIMHM BUMOTaMM 10 MaplIpyTH3alii Ta 3MEHUICHHs ONEpaliiHUX BUTPAT MOXKJIMBE
yepe3 3actocyBaHHs TexHosiorii NFV, mo namo 3mory BH3HAYUTH MNUISXH PO3BUTKY
MEPEKEBUX apXITEKTYp 3 THYUKUMHU (QYHKI[IOHATIbHUMHU MOXJIMBOCTSAMU. 3a pe3ybTaTaMU
JOCIIIJIKEHHSI BU3HAUEHO BUKOPHCTAHHS PI3HUX apXITEKyp IOCTYNMHMX JIs OpraHizaiii
MapuipyTu3anii B aBTOHOMHMX CHCTEMax, II0 B CBOI OCHOBI OO’€IHYIOTh TpPaJULIAHY
CTaTUYHY Ta AMHAMIYHY MapHIpyTU3aLi0 3 MOXKJIUBICTIO BIPOBaIKeHHSI SDN pillieHb.

B npyroMmy po3aini JUIUIOMHOI pPOOOTHM OMUCAHO BUMOTH JO PO3POOJIOBAHOL
MapuipyTH3alii, o MOBUHHA (PYHKIIOHYBAaTH B MEXaxX aBTOHOMHOI CHCTEMH, a TaKOX
MIPOAHAJII30BaHO PU3HMKHU TOB’sA3aHI 3 1i MOPYLIEHHAM. 3I1HCHEHO aHalll3 MOKIMBOCTEH
3aCTOCYBaHHSI CTAaTUYHOI MapuipyTu3ailii jis oprasizaimii oOmiHy maHumu. JleTanbHO
BU3HAYCHO CHUTYyallli MpU SIKAX BIAMOBIIHI MPOTOKOIH, $KI JUHAMIYHO BH3HAYAIOTh
MapILIpyTH MOBUHHI OyTH 3aCTOCOBAHI.

B TperboMy po3auTi AUIUIOMHOT pOOOTH HA OCHOBI TPOBENCHHUX JOCIIIKEHD
3aMpONOHOBAHO MOJIETh BipTyamizaiii MapmpyTu3ailii B aBTOHOMHIM CHCTEMI uepes
pEe3epBYBAaHHS MEPEXKEBUX PECYPCIB 3 BpaxyBaHHSAM IOTOKIB iH(opMallii Ta aHaIi3oM
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BUMOT 10 poOoTu. Ha OCHOBI 3ampomoHOBAaHOiI MOMENl BHU3HAYEHO [IBa BaplaHTH
BipTyaiizallii, IO Jla€ 3MOTY BHUpIIIYBAaTH TOCTABJICHI 3aBAaHHA 3 €(EKTUBHUM
PO3IOIIIIOM PECYPCIB.

B pozmini «CroemiagbHa 4YacTMHA» PO3MVISIHYTO MHUTAaHHS CHUCTEMHU MOHITOPUHTY
(haKTOpiB KUBYIOCTI MEPEKI.

B noBHOMYy 00cs131 BUKOHAHO po3aiian «OOIpyHTYBaHHS €KOHOMIYHOI €(EKTUBHOCTIY,
«OxopoHa mpaili Ta 0e3rneKa B HaJ3BUYaHUX CUTYaIisX» Ta «EKonorisy.

OO’€eKT MOCHIHKEHHS — MPOIeC MapIIpyTH3alli JaHUX y KOMIT IOTEPHUX Mepexax
F€TEPOTEHHOI CTPYKTYPH.

[Ipenver nocmigKeHHS — Teopis 3B’SI3Ky Yy KOMITIOTEPHUX MeEpexax, Teopis
MIPOCKTYBAHHS MEPEK.

Mema i 3a0aui docniddcenns. MeToro poOOTH € aHai3 1 JOCTIIHKEHHS METOIIB
MapmipyTu3aiii B aBTOHOMHIM cHCTeMi, IO JacTh 3MOTy 30UThIIATH €()EKTUBHICTDH
(GyHKITIOHYBaHHS, MIABHUIIUTh HAAIMHICTh, MPOAYKTUBHICTh, THYYKICTh Ta BHU3HAYUTH
HEOOX1H1 3ax01u Juisl 3a0e3MedeHHs] POOOTH KOMIT IOTepHUX Mepex. Jis JHocArHeHHs
MOCTABJICHOI METH HEOOX1IHO BUKOHATH HACTYITHI 3aBJaHHS: MMPOBECTH aHAII3 HAyKOBUX
nyOJiKallii, pe3yibTaTiB HayKOBO-JIOCHITHUX POOIT MO0 OpraHizailii MapupyTusailii B
aBTOHOMHIM CHCTEMI, IO JacTh 3MOTy HaJaTH PEKOMEHMAIil JIi BHOOPY BIJIMOBIIHUX
apXITEKTYpPHUX pIIIEHb MapIIPyTH3allii B 3aJI€KHOCTI B1Jl BXITHUX BUMOT; pOaHAII3yBaTH
BUMOTH JI0 MEPEXEBUX JHU3alHIB 3 BUKOPUCTAHHSAM BIpTyalli3allli MEpeXeBUX PECYPCIB,
IO TaCTh 3MOTY PO3pOOUTH BIOCKOHAJICHUH TU3aifH 3 BpaxXyBaHHSAM BUMOT Ta CHEIUDIKU
013HEC IPOLIECIB OpPraHi3allli.

OCHOBHI pe3yJIbTATH:

— TIPOBEACHO aHalli3 HAYKOBUX MyOdiKalid, HAyKOBO-AOCIIJIHUX poOOIT 1100
MapuIpyTu3allii B aBTOHOMHIN CHCTEMI, 10 JaJI0 3MOTY OpraHi3yBaTH CTa0lIbHY POOOTY
MEpEeXi Ta MiJIBUILYE CTIMKICTb MPOTU MEPEKEBUX 3arpoO3;

—  OIKMCaHO BUMOTH JO pO3pOOIIIOBAaHOT MApIIPyTU3aIlii, IO MOBUHHA (YHKIIOHYBATH
B MEXaxX aBTOHOMHOI CHCTEMH, a TaKOX I[IPOAHAIII30BAaHO PH3UKH TIOB’si3aHl 3 i
MOPYIICHHSM. 3M1MCHEHO aHalli3 MOKJIMBOCTEH 3aCTOCYBAHHS CTATUYHOI MapIIpyTH3alii
JUIs opraHizarii oOMiHy mgaHuUMHU. JleTalbHO BH3HAYEHO CHTYaIlll MPHU SKUX BIAMOBIIHI
MPOTOKOJIH, K1 JUHAMIYHO BU3HAYAIOTh MapIIPyTH MOBUHHI OYTH 3aCTOCOBaHI;

— TMPOaHATI30BaHO POJb TPOTOKOIIB PE3EPBYBAHHA PECypCiB g 3a0e3leueHHs
MOCTIMHOTO Ta HAIHHOTO MI)KMEPEKEBOTO 3’ €THAHHS. |

— HAa OCHOBI MPOBEAEHUX MJOCIIIKEHb 3alpPOIIOHOBAHO MOJENIb BIpTyai3aii
MapuIpyTusaiii B aBTOHOMHINM CHCTEM1 uepe3 pe3epBYBaHHS MEPEKEBUX PECYPCIB 3
BpaxyBaHHsIM TIOTOKIB 1H(opMalii Ta aHaigi3oM BuUMOr a0 pobotu. Ha ocHOBI
3alpONOHOBAHOI MOJZIENIl BU3HAYEHO JiBa BapilaHTH BipTyadi3alli, 110 J[Ja€ 3MOTY
BUPIIIIYBATH MOCTABJICHI 3aBJaHHS 3 €(DEKTHUBHUM PO3IOAIJIOM PECypCiB.

KuarouoBi caoBa: KOMIT'IOTEPHA  MEPEXA, MAPIIPYTU3ALIA,
BIPTYAJIIBALIA MEPEXEBUX PECYPCIB, ITPOTPAMHO KOH®II'YPOBAHA
MEPEXA, CEPBICH, ITPOTOKOJI, MOJIEJII BIPTY AJII3ALIII MAPIIIPY TU3ALIIL.

ANNOTATION



In the thesis work the research of routing methods within the autonomous system were
conducted, virtual measurement resources and various options were used in the input
requirements.

In the first section of the thesis, actual issues of routes in autonomous systems,
virtualization of resources were provided and analysis of SDN usage was carried out. As a
result, a number of difficulties for specific tasks of all these technologies was found. A
comparative analysis of performance in the study of SDN compared with MPLS
technology, which showed a significant increase in productivity. Formation of SDN
clusters with different input views on routing and reduction of operational capabilities to
use through NFV technology, which allows to change ways of development of measuring
architectures with flexible functionalities was displayed. As the results of the study,
different architectures available for routing in autonomous system that are known for
traditional static and dynamic routing with addition of the use of an SDN deployment are
explored.

Second section of the thesis describes the requirements for created routing that operate
within the autonomous system, and analyzes the necessary conditions that exist with its
requirements. The analysis performed reflect the use of statistical routes to organize data
exchange. Understanding in detail the response of protocols that dynamically make routes
was conducted.

In the third section of the thesis on base of prepared results the model of virtual routing
in the autonomouse system is offered with ability of reserve amount of measured resources
with the accounted flows of information and analytically required work. As the result there
are two virtualization options that can be used to deliver results with effective distributed
resources.

The section "Special part" addresses the issues of monitoring the network viability
factors.

The sections "Justification of economic efficiency"”, "Labor protection and safety in
emergencies" and "Ecology" are executed in full.

Object of study. The process of routing data in autonomouse system of computer
networks of a heterogeneous structure.

Subject of study. The theory of communication in computer networks, the theory of
network design.

The purpose and tasks of the study. The purpose of the work is to analyze and explore
the methods of routing in the autonomous system that allows to achieve effective
functionality, while maintaining reliability, productivity, the need for work and the
necessary responsibilities to work in the computer networks. In order to achieve this goal,
the following tasks must be accomplished: research the analysis of scientific publications,
the results of research that carried out routing in an autonomous system, which can
provide guidance of the choice of modern architectural routing with the ability of
including the input requirements; provide analyzis of requirements for mixed designs with
virtualization of routing resources that allows to develop advanced designs that take into
account the necessary and specific involved business processes.

Main results:



— the analysis of scientific publications, research works on routing in the autonomous
system was carried out, which made it possible to organize a stable operation of the
network and to increase resilience against network threats;

— described the requirements for the developed routing, which should operate within
the autonomous system, and analyzed the risks associated with its violation. Static routing
capabilities for data exchange have been analyzed. The situations in which the relevant
protocols that dynamically define routes should be applied are specified;

— analyzed the role of resource backup protocols for providing a permanent and secure
internetwork connection. ;

— based on the conducted research, a model of virtualization of routing in the
autonomous system through redundancy of network resources with consideration of
information flows and analysis of work requirements is proposed. Based on the proposed
model, two options for virtualization are identified, which allow to solve the tasks with
efficient allocation of resources.

Keywords: COMPUTER NETWORK, ROUTING, NETWORK RESOURSES
VIRTUALIZATION, SOFTWARE DEFINED NETWORK, SERVICE, PROTOCOL,
MODELS OF ROUTING VIRTUALIZATION.



