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CyuacHi MepexeBi iHpacTpykTypn pAemaii dacTille BHKOPUCTOBYIOTh
LIEHTpaJIi30BaHi 3acO0M KepyBaHH:], MOHITOPUHTY Ta KOHQIrypyBaHHs 00iajHaHHS,
o0 HaOmKae iX [0 NMPUHIOUMIIB MPOTrpaMHO-KOHQIrypoBaHHUX Mepex. OmHuM i3
npukiagiB takoi cucremu € Omada Controller, sixkuii 3a0e3redye IeHTpalli30BaHE
KepYBaHHS  MapLIpyTHU3aTOpaMH, KOMYTaTOpaMH, TOYKaMH JOCTYNy Ta
6e3xpoToBuMHE KIlieHTaMH. KoHIIEHTparis kepyounx QyHKIil B 0THOMY KOMIOHEHT]
IiIBUIIY€ 3pYYHICTh aMiHICTPYBaHHS, OJHAK OJHOYACHO (OPMY€E KPUTHYHY TOUKY
BIUTUBY JUIS TOTEHI[IHHKUX aTakK.

Ataky Ha SDN-cuctemu MOXyTh OyTH CIPSIMOBaHi Ha MOPYIIEHHS JOCTYIHOCTI
KOHTpOJiepa, 3MiHy a0o0 OJIOKYBaHHS CIIy>KOOBOi B3a€MOJil MiX KOHTPOJECPOM i
MEpEeKEBUMH IPUCTPOSIMY, IMITAIli}0 JIETITUMHOI aKTHBHOCTI, IEpPEeBaHTaXKECHHS
KaHaIliB KepyBaHHsA a00 BUSBICHHS Bpa3lUBHX cepBiciB. OcoONMBY CKIaIHICTH
CTAQHOBHUTH Te, L0 YaCTHHA aTAaKyBaJIbHOTO Tpadiky 3a OKPEMHUMH O3HAKAMH MOXKE
OyTH TOHIOHOIO [0 HOPMaNbHHUX CIy’)KOOBHX IIPOIIECiB, 30KpeMa peecTparii
MIPHUCTPOIB, OHOBIICHHS CTaHIB, OOMIHY TeJIeMETpier0 abo MiAKIIOYEHHS KIIEHTIB.
ToMmy mocmimkeHHs Takux arak motpedye He juine dikcauii (axTy aHOMaJIbHOT
aKTHBHOCTI, a i aHaIi3y BapiaTHBHOCTI HOPMAJILHOTO Tpadiky B yMOBax peajbHOi a00
HaOJIMKEHOT 10 peabHOi MepexeBol iHppacTpykTypu [2].

BukopucTaHHs rOTOBHX HaOOPIiB MAKETiB ISl PO3POOJICHHS METO/IiB BHSIBICHHS
Ta MPOTHIIl arakaM He 3aBXKIU 3a0e3leuye OCTATHIO JOCTOBIPHICTH PE3yNbTATiB.
Taki HaOOpH 4acTo HEe BPaXOBYIOTh OCOOIHBOCTEIl KOHKPETHOTO KOHTPOJIEPa, MOJIEII
MEpeKEeBOTo 00IaJHAHHSI, CTPYKTYPH CITy>KOOBOTO 0OMiHY, KUTBKOCTI KITIEHTIB, TUTIIB
MAKITIOYEHHS Ta XapakTepy aaMiHicTpatuBHHX aAid. KpiM Toro, y BigKpHUTHX
JartaceTax 3a3BHYail CKJIaJHO BCTAHOBUTH TOYHMI KOHTEKCT (opMyBaHHs Tpadiky,
YMOBH TpPOBEICHHS aTakd Ta BIINOBIIHICTG OTPUMAaHHMX MAKETiB peaJbHUM
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creHapisM ekciuryaranii. Lle oOMexye MOKIIHBICTS KOPEKTHOT OLIHKY €(h)eKTHBHOCTI
AITOPUTMIB BUSIBICHHS aHOMAJid 1 MOXeE TMPHU3BOAUTH OO HAIMIPHOI KiJIBKOCTI
XHOHHX CIIPAIfOBaHb a00 MPOIYCKy crenn(iqHuX Al KOHKPETHOI CHCTEMH aTaK.

Ha puc. 1 mpencraBiaeHO CTPYKTYPHY CXeMy €KCIIEpHMEHTalIbHOI MEepexi IS
TOCII/KEHHST HOPMaJbHOIO Ta AHOMAIBHOTO Tpadiky, MOB’SI3aHOTO0 3 POOOTOIO
Omada Controller. LleHTpansauM eneMeHTOM cxeMu € Mapripytuzarop TP-Link, no
SIKOTO MIAKITIOYEHO BXIAHUH IHTepHET-KaHaJ, MamlMHy 3 ycTaHoBieHMM Omada
Controller, 3Buuaiinuii komyTarop, PoE-koMmyTarTop, a Takok OKpeMi MaIlMHU IS
300py makeriB. Taka moOynoBa Jgae 3MOTy BIITBOPIOBATH THIIOBI YMOBH
(GYHKIIOHYBaHHSI MEPEXi 3 IIEHTPaTi30BaHUM KePYyBaHHIM Ta OHOYACHO (ikcyBaTn
TpadiK y KIFOYOBHX TOUYKAX iHPPACTPYKTypH.

Y HIDKHIHM 4aCTHHI CXEMH MOKa3aHO KIII€HTChKY YaCTUHY Mepesxi. Jlo 3Bu4aitHoro
KoMmyTaropa migkimodeHo asa apotosi IIK, a mo PoE-xomyratopa — nBi Toukn
JIOCTYITY, Yyepe3 sIKi IpaIrorTh aekinbka Wi-Fi-kmienTti. OuH i3 BHYTPINIHIX BY3JTiB
MO3HAYCHO SIK JOCHDKYBaHMH IpUCTpiH, Tpadik SIKOro MoXe OKpeMo
JI3epKaIFOBAaTUCS Ha MaliuHy 300py makeTiB. lle mo3Bossie aHami3yBaTH MOBEIIHKY
KOHKPETHOT'O TIPHUCTPOI0 B yMOBaxX LITaTHOI poOOTH abo TiJ Yac MOJEIIOBAaHHS
aTaKyBaJIbHOI aKTHBHOCTI.
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Puc.1. Cxema nocnimkeHHs Tpadiky Ta 300py maxkeTiB

OxpeMo Ha PUCYHKY BHIIICHO MalInHK 300py nakeTiB. OJHa 3 HUX MpH3HAYeHa
s ¢ikcamii a3epkansHOro Tpadiky, mo Hagxoauts 10 Omada Controller, inmra —
Ut 300py Tpadiky Bill JOCTIIKYBaHOTO MPHUCTPOr0. [lisl Mo3HAYEeHHS Pi3HUX THITIB
MMOTOKIB BUKOPUCTAHO YMOBHI JIiHIi: CYITbHI CTPUIKA BiINOBIAAIOTH HOPMAILHOMY
MepexxeBoMy Tpadiky, MyHKTUPHI YEpBOHI CTPLIKH — aTaKyBalbHOMY Tpadiky, a
¢bioneroBi myHKTHpHI JiHIT — A3epkaigboBaHoMy Tpadiky/SPAN. Taka cxema
BiZloOpaka€ MOJKIJIMBICTh OJHOYACHOTO JOCHI/DKEHHS IITATHOT B3aEMOMIi MiX
KOMIOHEHTaMH MeperKi Ta BUSIBIICHHS 3MiH y TpadiKy ITijl 4ac aTak Ha KOHTpoJep abo
OKpeMi MepexeBi MPUCTPOI.
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OTxe, mociimpkeHHs atak Ha SDN-opieHTOBaHI cuCTeMH KepyBaHHS MEPEKEI0 €
aKTyaJbHUM, OCKUIBKHM IEHTpatizauis (yHKUiH anMiHICTpyBaHHS, MOHITOPHHTY Ta
KepyBaHHA TpagikoM MiABUILYE KPUTUYHICTh KOHTpOJEpa K 00’ekra 3axucty. Ha
npukiani Omada Controller moka3zaHo, 10 BUKOPUCTAHHsI JIMIIIE TOTOBHX HAOOpiB
MaKeTiB He 3aBXIU 3a0e3Medye JOCTOBIPHICTh PE3yNbTaTiB, aUke BOHH MOXYTh HE
BPaxXxOBYBATH O0COOIMBOCTI KOHKPETHOI TOIIOJIOTII, CITy>KO0BOT B3aeMOIi1 PUCTPOIB 1
peanbHUX yMOB eKCILTyaTallil. 3alporoHOBaHa EKCIIEPUMEHTAIbHA CXeMa JIa€ 3MOTY
(dopmyBaTu BracHMil HaOlp TaHUX, (QiKCyBaTH HOPMaJIbHHUH Ta aTaKyBaIbHUH Tpadik
Y KIIFOYOBHX TOYKaX MEpeXi i CTBOPIOE OCHOBY JUIS MOJANBIIOI pO3POOKH METOIIB
BUSBJICHHS aHOMAJIiii Ta IPOTUAIl aTakaM Ha CHCTEMH LEHTPATi30BaHOTO KepyBaHHS
MEpPEeXEIO.
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KopmopatuHi Mepeki HOCTIHHO Mial0ThCs BIUTUBY Pi3SHOMAHITHUX 3arpo3, sKi
MOJYTh MPU3BECTH 10 TOPYIIEHHS KOH(IIEHIIHHOCTI, HUTICHOCTI 200 TOCTYITHOCTI
MEpEeKEeBUX CepBiCiB. ¥ KOHTEKCTI JHHAMIYHOI MapHIpyTH3alii i 3arpo3d MaroTh
KPUTHYHE 3HAYCHHS, OCKUIBKH BIUIMBAIOTH HAa MEXaHi3MH OOMiHYy MapHIpYTHOIO
iHpopMali€o, O € OCHOBOIO (YHKLIOHYBaHHS Oynb-sikoi IP-mepexi. 3aBmsku
BHUKOPHCTAHHIO JIMHAMIYHHX MPOTOKOJIB MapuipyTu3sauii, Takux sk RIP, OSPF, IS-
IS, EIGRP, ta BGP [1,3], 3a0e3meuyeTbcsi aBTOMATHYHE OHOBICHHS TaOJHUIlb
MapuIpyTusanii B peaJbHOMY dYaci, IO J03BOJISIE aJanTyBaTH MEpexy 10 3MiH.
OpHak, 1i caMi BIACTMBOCTI POOJISITH NMPOTOKOJH MapUIPyTH3alii Bpa3IMBUMHU JI0
PI3HOMaHITHHUX aTak, IO MOXXYTb MOPYIIUTH IXHIO (PYHKIIOHATIBHICTB 1 O€3MeKy.

3arpo3u y KOpIOpaTUBHUX MepekaX MOXKHa YMOBHO KIacH(iKyBaTH Ha KiJIbKa
TPyII, KOXKHA 3 SIKHX CTOCY€EThCS TIEBHUX acCMeKTiB (QYHKIIOHYBaHHS MEPEXKi.

[Mepmra rpyma 3arpo3 CTOCYETHCSI MApIIPyTH3aTOPIB Ta MEPEKEBOTO 00JIaJHAHHSI.
Lli 3arpo3u BKIIOYAIOTH aTakH, METOIO SIKUX € BHBEICHHS MapIIpyTHU3aTopa 3 Jaay
a00 OTpUMaHHs JIOCTYIy 10 Horo koHbiryparii [1].

Ipyra rpyma 3arpo3 - 3arpo3W ILJTICHOCTI MapIpyTHOI iH(popMarii.
370BMHCHUKH MOXYTb 3MIiHIOBaTH a0 MiZIMiHIOBaTH MapLIPyTHi OTOJIOLIEHHS, IO
CYTT€BO BIUIMBAaE Ha Mepexy. Y Mekax AWHAMIYHOI MapmpyTusamii momiOHi mif
MOXYTbh CIHPUYMHUTH IIEPEeXOIUIeHHS Tpagiky, HOro INepeHanpaBieHHs abo MOBHE
OJIOKYBaHHSI KOMYHiKailii [1].

Tperts rpyma 3arpo3 - 3arpo3u gocrynHocti. Ataku tumy DoS (Denial of Service)
ta DDoS (Distributed Denial of Service) MOXyTh CIIPUYMHHTH HEpPEBaHTAKECHHS
MapLIPYTHUX MPOLECIB, 10 MPU3BOANUTD 10 3HIKECHHS MPOJTYKTHBHOCTI 200 BiIMOBH
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