NMnaH rpadpuk Kypca 2020

. BBepeHue: CMensaHCKUN 7 ceHTAOpPA

a. MpuHUWNbl N NpaBuna NpoBeaeHUs Kypca

b. MNMpo6nemMbl COBpEMEHHBLIX CETEN

c. CTpyKTypa WIHTepHeT, CTPyKTypa CceTu onepaTopa, UX B3auMOCBA3MN
d. AnropuTtmbl mapwpyTusauum (OSPF, BGP)

. CucTteMbl nepepaym gaHHbIX: CMeNIAHCKUM 14 ceHTAOpA

®un3. Cpelbl U X CBOUCTBA
KoaovposaHue Ha L1

Buabl MynbTUNNEKCUPOBAHNS
becnpoBogHblie ceTn GSM, LTE
CnyTHMKOBbIE CUCTEMBI

PN oTQ

Paspauya tem pecepaToB

. OnTmyeckue CNA: CMeNnaHCKUH 21 ceHTAOpSA

a. 0630p SDH: nepapxusa PDU, cTpykTypa Kaapa
b. MpuHumnnel paboTel WDM cuctemsl
c. Kogmnposka u mopoynsauma cmrHanos 8 DWDM
d. OTN (G 709)
i. WNepapxusa PDU
ii. WNepapxusa nHtepdencos
iii. KommyTauns
iv. MeXxaHM3Mbl KOHTPOJIA N KOPPEKLUN ownNBOoK
V. MOHUTOPWHI
vi. lMpumepbl NpUMeHeHns

MPLSceTtn B. babepHoB 28 ceHTAbOpA, 5 okTAOpPA, 12
OKTAOpA,

Mpeanocbl/ikn BO3HNKHOBEHNSA MPLS.

KoHuenuus MPLS. OnpeanenerHune, cocTaBHble YacTu, NpuHUMN paboTbl data
plane.

MpnmeHeHne MPLS cepBuncoB.

Unicast MPLS.

Label Distribution Protocol.

MpumeHeHme Unicast MPLS Ha npakTuke.

MPLS TE

NabopaTopHasa 1 no HacTponke OSPF, LDP, MPLS

3HakKoMCTBO € npuHumnamm pabotel MPLS VPN. MNnaocbl 1 MUHYCbI L3 VPN.
3HakomcTBO C AToM.

JNabopaTopHasa 2 no HacTponke OSPF, LDP, MPLS VPN.

. MporpammHo KoHpurypupyembie Cetn B.lMawkos 19 okTAOpSA,

26 OKTAOpSA,
Mpobnembl TpaANLUMOHHBIX ceTel. OCHOoBHble NpuHUKUNbl SDN. ApxuTekTypa
SDN.



Mpeumywectsa SDN. MNpumepsbl npuMmeHeHns. AbcTpakuum B IT n B SDN.
MpoTokon OpenFlow. CTpykTypa OpenFlow KoMMyTaTopa 1 KOHTpoepa.
Tabnnua notokoB. OCHOBHbIe coobuieHnsa npoTokona OpenFlow. MpuHUKWNbI
yCTaHoBKU npasui. CyTb Bornpoca “SDN ?= OpenFlow".

OpenFlow 1.3. Heckonbko Tabnuu noTokos, rpynnosbie Tabnnubl, Meter
Tabnnubl, MEXaHN3M OTKa30yCTOMYNBOCTU KOHTPOJIIepoB. Mpumep
npuaoxxeHus no mapwpyTmsaumm B SDN/OpenFlow.

BapunaHTbl npuMeHeHna SDN/OpenFlow B KopnopaTUBHOM CerMeHTe,
TesieKkoM onepaTopsbl n cepsuc nposanaepsl, LOO n obnayHblie BblHNCAEHNS.
OpenFlow koHTponnep. ApxuTekTypa 1 npuHUUn paboTel. TpeboBaHmA K
KoHTposnepy OpenFlow. SKcrnepnMeHTanbHOE UccaeoBaHne N MeTogunka.
[JOCTONHCTBa N HeAOCTaTKN METOOUNKN.

Mpon3BoanNTENbHOCTbL N NporpamMmMupyemocTb OpenFlow KOHTpPONEepos.
Cnocobbl yny4dweHusa nponssoguntenbHocTn. NMpobnematmka Northbound API
M BapuaHTbl peLleHuns.

PacnpegneneHHbin ypoBeHb yripasneHus B SDN/OpenFlow. OCHOBHbIe yrpo3bl.
CtpaTerun pesepsmpoBaHunsa. OCHOBHblE 3a4a4u U BapUaHTbl peLueHus.

NFV -npobnemsbl Ten. onepaTopoBs, BUPTYyaam3auns CEPBMUCOB, yNpaB/eHne
pa3mMmelleHneM n opkectpauums, obnadHbie nnatgopmbl, MANO ETSI
OCHOBHbIE MOHATKA, NpuMepbl NpuMeHeHne SDN&NFV, OVS, performance,
DPDK.

AHanu3 pyHKUUOHUpPOBaHUA ceTen B.AHTOHEHKO 02
HOAOpsA, 09 HOAOpA
NMnTaunoHHoe MoaenmpoBaHNe KOMMbOTEPHbIX ceTen

o MopennpoBaHus ceTeBbIX Y3/10B

o MopennpoBaHue ceTeBbiX MPOTOKOJIOB

o MopenupoBaHue paboTbl CETEBLIX MPUIOXKEHNN

JlerkoBecHasi BUpTyann3auuns
o CGroups
o Network Namespace KoOHTenHep
o VEthernet koHTenHep
o vLink KoHTelHep
o VEthernet pair koHTenHep
MogennpoBaHune 60/bLINX KOMMbIOTEPHbIX CETEN
o [lpobnema macwTtaba ceTu
o MHoOXXecTBa NPOTOKONOB
0 MHo)ecCTBa ceTeBbIX MPUIOXKEHNI
Cunctema Mininet
o [lMpakTnyeckmune 3aHATHA C cucteMon Mininet
= [OCTpOEeHue NMPocCTbiX TONOJIOrUH,
= pnocTtpoeHmne SDN cerMeHTOB ceTeM,
» paborta c SDN KoHTpoON/IEPOM
ObcyXxaeHne anbTepHaATUBHbIX MOAXOA0B MOLENMPOBAHNSA KOMMbIOTEPHbIX
ceTen

YnpaBneHue KayectBom cepBuca E. CtenaHoB 16 HosA0pA, 23 HOaOps,
30 HoAOps
o MpuHUMNbI PabOTbl KOMMYTAaLLMOHHBLIX YCTPOUCTB
= Knaccuukauuns KOMMYTaUWUOHHbBIX YCTPOUCTB MO MOKOJIEHUAM.
BapnaHTbl KOMMNOHOBKM KOMMYTaTOpPOB B 3aBUCUMOCTU OT
meTona bydepusauymn. TpeboBaHUSA K MPON3BOANTENIBHOCTM
6,710K0B KOMMyTaTOpa.



YCTPONCTBO KOMMYTALMOHHOM MaTpuubl. MpuHLMNLI Nepenayn
MakeToB Yepes3 KOMMYTALWOHHYIO MaTpuLy NMpu BUPTYasibHON
bycdepnsaumm Ha BbiIxoge. HeNpUMEHNMOCTb anropmTMa Noncka
HanbonbLIero NapocoyeTaHnsa 015 BbIOOPKM MaKkeToB.
MexaHn3Mbl ynpaB/ieHNA Ka4eCTBOM CEPBMCA Ha YPOBHE
KoMMyTaTopa. OrpaHm4yeHne MHTEHCUBHOCTM NOTOKOB MO
anroputmy token bucket. OucumnnuHel odepenusaumnn: cbpoc n
BbIOOpKa NMakeToB.

o YnpaBJsieHMe Ka4ecCTBOM cepBUca B Macwutabax cetu

Mogaenb ynpaB/ieHNA Ka4eCcTBOM cepBuca IntServ. NpoTokon
pe3epBupoBaHuna pecypcoBs RSVP.

Mopenb ynpasneHna Ka4ecTsoM cepsuca DiffServ. MpuHumnnol
MapKUpoBKK 1 06paboTku Tpadurka B 3aBUCMMOCTM OT KJacca
obcny>XnBaHus.

CBs3b 3a4a4um ynpasJsieHUss Ka4eCTBOM C 3ajadven
pacnpeneneHns ceTeBbliX pecypcoB. YnpasBsieHne Ka4yeCTBOM C
MOMOLLBbIO MJIAHNPOBAHNA MapPLUPYTOB N MHOFOMNOTOYHOW
MapLwpyTusaunu.

MoHATNA ceTeBOro ncHncaeHnsa. OYyHKUUM NocTyrnjaeHns u
OTMpaBKW, 3a4ep>XKa N 0OTCTaBaHMe, KpUBble HarpyskKn u
cepsuca. OueHKN OTCTaBaHUA, 3a0eP>KKU U MHTEHCUBHOCTH
BbIXOOHOI0 NOTOKA.

Ncnonb3oBaHne ceTeBOro UCHUCIEHUS A5 OLLEeHKU CKBO3HOW
3a0epXXKN nepenaym gaHHbIX Yyepes ceTb. Anropnt™ SFA B
MPUMEHEeHUN K MoLeNaM yrpasJsieHNs Ka4ecTBoM IntServ n
DiffServ.

o YnpasneHue NONUTUKaAMU MapLUpyTU3auuu

MpnmeHeHne hopMaibHbIX MeToL0B A4 Bepudukaunm MNMKC.
HanuncaHne ynpaBnsoLwmx NpuIoXXeHnn Ha crneumnasnbHbIX
A3blKax, Bepndukaumna npuioXKeHNn KOHTpoJiepa,
BEPUPMKaLUNA KOHTYpa OaHHbIX.

3afava Bepudukaumm KOHPUrypauumm ceTm Ha npumepe
cpeactesa VERMONT. ®opmanbHas Mmogesnb, creynpmkaums
rnoBefeHuns, airfOpUTM BepnpurKaumnu.

3agava CMHTEe3a KOHCUCTEHTHOro obHoBNEeHUSA KOHUrypaumnm
ceTn. Anropntm TpéxdasHoro obHOBEHNA KOHPUIYypaunum ceTu
C MOMOLLbIO TEernpoBaHUA.

9. Cetn XpaHeHusa laHHbIX CMenAHCKUMH 07, 14
Aekabpsa
e [loHATVE ONCKOBOW NOACUCTEMbI €e CTPYKTYPbl N PYHKLNOHNPOBAHUSA
e WHTennekTyasibHble OUCKOBbIE MOACUCTEMBI
e RAID cncTemMbl n nx CBOMCTBa
[ ]

KonnpoBaHue, MrHOBEHHOE KOMMPOBaHNE, CUHXPOHM3aLUMA n
KOHCUCTEHTHOCTb OaHHbIX
Ccnp ScCsl, Fiber Channel, iSCSI

Cpok cpaum pecdepatoB - 1 HOAOpA, peueH3un - 14 pekabps
JononHutenbHble KoHcynbTauum OyayT NnpoBOAUTLCA NO OTAEJIbHOMY
obbaBneHulo.



