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MpumeyvyaHwusa

W N -

Warm HacTpoOWMKM

—_— ) -

. 4. MpoBepka
. Bams.aHG ble KoMaH/ bl

© © © © © ©
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101 1.MpoToOKONBL MW CcTaHgapTb-L 222
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10.2.1.1. CueHapwumn 222
10.21.2.Pas3BepTbiBaHNeE 223

10.2. 2. Bawnta oT duaykgeutHorea D HCP 223
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170. 3. 3. dnnebTpauyunma naketos DHCP 228
170. 3.3. 1. MpumHumn paborTwbl 228
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10.4.1. 2. MpmumMeyvyaHnsd 231
170.4.1. 3. Wlarm HacTpoOMKM 231
104.14.NMMpoBepka 232
170.4.1. 5. CBA3aHHbBE KoOMAadHa/Qb 232
170.4.1. 6. Mpnmep KOHMUIrypauumu 235
10.4.1. 7. PacnpocTpaHeHHbBEe ownbkwu 236
10. 4. 2. HacTtponka Option82 236
10.4.2. 1. JOdpdhekT KOHDUrypauyuumm 236
10.4. 2. 2. MpnmevyaHnsa 237
170.4. 2. 3. Wlarm HacTpoOMnKM 237
10. 4. 2. 4. MpoBepka 237
10425.CBA3aHHbBIe KOMadHaA/Ib 237
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10. 5. MOHUTOpPMUHT 239
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170. 5. 3. OtTnapgka 239
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11.3. ®PyHKUUNM 242
11. 3. 1. e baocwB&IN T bl 242
11.3.2. 0630p 244
11.3.3. OrpaHuyeHMme CKOpPOCTM Ha oOocHoBe 2docTa #u
11.3.3. 1. MpumHumn paborTwbl 245
171.3.3. 2. CBsA3aHHbLE HacTpPpoOWKM 245
11.3.4. OrpaHuMyeHMe CKOPOCTM HaAa OCHOBEe 2460pTOB M
11.3.4. 1. MpumHumn paborTwbl 246
11. 3. 4. 2. CBsA3aHHad KOHGuUurypauwus 246
11. 3. 5. Mepnog MOHWUTOPWUHT A 246
11.3.5.1. MpumHumn paborTwbl 246
11. 3. 5. 2. CBsA3aHHad KOHMGuUrypauwus 246
171. 3. 6. Mepunopg mM3onsauumn 247
11.3.6. 1. MpumHumn paborTwl 247
11.3.6. 2. CBA3aHHaAaa KOHMGuUrypauwms 247
11.3.7. [JoBepeHHBIE XOCThb 248
11.3.7.1. MpumHumn paborTwl 248
11.3.7. 2. CBA3aHHaAaa KOHMGurypauwms 248
171. 3. 8. UleHTpanumaoBaHHOe pacnpepeneHune 2dpponyckKH
11.3.8. 1. MpumHumn paborTsl 248
11. 3. 8. 2. CBA3aHHaAasa KOHUTrypauwus 249
11. 4. KoHdurypauwus 249
11. 4. 1. Hactponka ARP Guard 254
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1.HACT P O WAKAAA

1.1.0630p

AyTeHTuodmnkauyumsa, aBAMpPpuc@elmewnygaleT €OUMHYIW CTPYKTY

cCnyxX@meHT n du kK aa
npwunoxAAAK e

AAAnpepgocTaBns

AyTeHTUNPUGR AL T C A

ycnyr .
ayTeHTuUudPUKkaumio

ceTeBblX

BmrmwpnsavBetTesgeregaQiERdnoggepxnsatiT

eT cneagymwouwne ycnyrmwu no MOAOYNbHOMY n

K
AyTeHTUudMUKauymns
MoMO Wb 1O cnyx6 bl

npoBepkKe emmnay HOIOJICAT U O ONCOTINYybM3ao BRA T
noagpas3pendeTcCcaA4d H

c yganeHHON ayTe

TenedpoHHONRADIWSH) M nu (cmcTemMb yNnpaBTNEEPHWMMAHKAE®O T [ Gam o ¢1p
400§ T a TACACSH).

ABTOpuMnsauyuma: OTHOCWUTCH K nNpepocTaBneHWW onpepene
CooOTBETCTBUKM C pPsaAOM OnNp3eHleweeMHeXx((Napp ampoaBy AT,
onepauvMmnm paspeweHO BbNOMNHSA AKX PlaOHISHTIC0SB aHr a8 BoTaapsBoelieap XbI
AOCTWAS) (MNuM yaganeHHbBX cepBepax ayTeHTuduUukauyunmm.
YyerT: OTHOCMUTCSA K oTcnexuMBaHUWI nNnoTpebneHus pecy
BKNwWUYNAB coOoOBMpPpawT CcTaTMUCTUKY MUCNONb3OBaAaHWUA CeTeBblX
oTnpasBnaiwT MAV HBA TICaeEpaBX@ PT EeHT UM PUKaAULUNN. 3anuncu ©6yAa)
cepBepax ayTeHTudukaumm M MOryT ObTb NPOYUTAaHD
NPOrpaMMHBbIM obecnevyeHunewm ans peanusauyunmu yyerTa,
MCNonNb3OBaHMA CceTeBbLX pecypcosB.

AAA aBnaeTcd H
ycTpomdECHa a K X
K aKk ayTeHTMu du
napont. Mo
beszonacHoOCTMW®.

AAA
T HapgexHasd

mmMmeertT

cpaBHé&NVDpeg nNanae JB bLIC OR & &

cneagywuwune

rmokocTb

anbomaa nbdiybHVG @ M& T O 4 O M Kotrep®msle 0OC
€ npemocagpyBrmme npocTble PYHKLUM KOHTP
Kauwus No nNoKanNnbHOMY-aymeHRPN QWKIDLBWOB a
ypoBEeHbDb ce

npemMmMyuwecTBa:

M ynpaBnsaseMoOCTHb

T MacwtabupyemocThb

T CraHpgapTHas

T Heckonbko

ayTeHTunodmkauyums

pe3epBHBLX CUCTEM

122MpunnoxeHwus

MpunoxeHwue

OnmMmcaHwue

Ha c T ponkKAAA B/AAA BbinmONHSAEeTCHsS ANSA BCeXxXx MNonb
OOHOOAOMEHHOM

HacTtpomnka AAAA BbinonNnHAEeTCHA ANSA NONb3O0BaA;]
MHOIFrOOOMEHHOW MCNONb3OBaAaHMUEM pas3HbLX MeTOLOB

@ §) QTECH
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTp0|7|Ka AAA W

l121. HacTpoAMAR OaOAHOAOOMEHHOM cpepe

1211.CueHapum
c

B ceTeBOM ueHapwuwn, PwuicoykHdkdea H HOQTM HyamnyylweHUNS ynpeée
6eszonacHocTbt Ha NAS gonXHb O6bTb BbLNOMHEHbL CcneAayl

1. YT 00 bl ynpocTMHWUTDb ynpaBlhieHMWMe YyY€THDBMMU anncamvmmu
MHd)opmau,VlM,aquma-lmpparpcaTopa eCTDb oTaAenbHas yudye
pa3 HbBMNa MM@Mb 3 OBaTen4d n naponemmMm.

2. Monbs3oBaTenun [JONXHB NPponWTM ayTeNASMPUKauUuKMI N e;f
AyTeHTunoumkayuyma MoxeT O6bTb B NOKaAaNnbHOM unun uet
PekomMeHayeTCcsd KOMOUMHMpPpOBATS®H TOBANWEROKBMAMHHBIM p e
KayecTBEe AQKTMUBHOTIO U NOKaNbHBLM pPEeEXMWMOM B Kawue
nonb3oBaTenn [JONXHB CHavana nNnponRADIUSY TEeHT N KU
Ecnu c&pPDBUSpe oTBeEedYaerT, OH nNepexoaguT K nNokKkanob

3. B npoatee ayTeHTMdUKaumMm nonb3oBaTennm MOTryTtT ObT
orpaHumyeHbo B JOCTNASe K pas3nUuUYHbBM

4., YnpaBneHne paspeweHMNaMn: ynpaBnsemble NOMNb3O0B:
cynepnonb3oBaTenem nu O0ObIMHBLIX NoOnNb3oBaAaTenemn. (
npaBo npocMaTpuBaNAS, n aH DOBIMHAHWEBa MO Nb30BaTeENN
npocMaTpuBaTb KNS PUrypauwuto

5. 3anumcum nonbAM\EXPBEMEICA HaAa cepBepax, WU UX MOXH
mcnonb3oBaTb (Lresp sBeywya W ALCACS+ B 3TOM npumepe B

Radius sarver

tl_ 10.1.1.2
=

Usar A

s

Usaer B MAS

(- - o
"-\_:_?_._‘

User C Tacacs+ server

Pucy bk
Monb3oBaTtTenb A, nlfdomub33coBBaaTTERME BC v 0 Sk mMipuoaB®TACHSEI MK MNTA

becnpoBOagHBLM cnocobowm.
NAS—3T0 KOMMYyTaToOp pgJoOocCcTyna UMUNW KOHBepreHuuwun.

CepBep RADIUS wmMoxeT ©O6bTb Windows Server (1IAS),
nporpaMMHbBLM obecnevyeHMemM BbAENEeHHOro cepBepa, nNp:

CepBep TACAEBGS+ Omab BblAE€NMEeHHbBLM CepBEpPHbBM MNporparl
npeagoCTaBNEeEHHbBM NOCTAaBLWUKOM.

l212.Pa3BepTbiBaHUe

T Bknwuyunmte AAA Ha NAS.
1 Hactponte cepBep aWASeHTUMPUKaAULUMKN Ha
T Hactponte nokanbHbX NASOnb3oBaTenen Ha

=«
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTp0|7|Ka AAA W

cnyxby aWAS HTMPMKaumm Ha
cnyxb6y NATopumsauyumm Ha
cCnyMNBSy yuyeTa Ha

=¢

T HacTtpo
T HacTtpo
T HacTtpo

S S

122 HactTpounka AAA B MHOrogpomMeHHONW cpepe

1.221.CueHapum
Hactpemye™pHa ocHoBe hASMeHa Ha

T NMoneb3oBaTenb MOXeT BOWNTWM B cuc TmEMQTECHIega UM
mnRC2A@QTECHrum npaBunbHBLN naponeX. Ha KnNueHte 802.

1T YnpaBneHwue paspeweHNnaMN: ynpaBnsewmble nont
cynepnonb3oBaTenem unu o6BBIMHBIX NoOoONnNb3oOBaTenemn. (
npocMaTpuBaThb " HacTpauBarThb NAS, a 0O blYHBIE
npocMaTbp MkBoaHTou r ypauumnmtiw NAS.

T 3anmcu nonbARBPTAEHAETIL 9 Ha cepBepax, M MX MO XI

mncnonb3oBAaTHbLb ansqa ayaogunrtTa.

PC2 gtech.ru [agtech.ru
Pucy a2«

KnneHTtTbo ¢ mmMeHawmMum nonb3oBaTtTenen PC1@gtechNAS un F
nNpoBOAHBM unm 6GecnpoBOgHBLM cnocobom.

NAS—aT0O0 KOMMYyTaToOp JocTyna UM KOHBepreHuwuwu.
C e p B ®epurity Accounts Manager (SAM) — 3 TYH 1 B € p ¢ acrnebpHeERKPIUS.

l222.Pa3BepTbiBaHUe

T Bknwumte AAA Ha NAS.

HacTtTponTte cepBep aWASSHTUMIPMKAUMKM Ha
HacTponTebROoORa@anNbBaOBNASZTNeNn Ha

Onpepgpenunute cnundAwaNAR TOoOg0B

BkniwyuiMMPAea ocHoBe hpASmMeHa Ha

CospanTte gOMEHB MU aHTUNAB.pycHble Habopb Ha

= =4 =4 —a A

13.dyHKULUMMN

1.3 1.Bba3oBble KOHULEeNTBbI

MMokanbHaa ayTeHTUPMKauuma M ayTeHTUuPUMKauyuumsa

JloxkanbHaa ayT eHITTMOPUKpAAIMEC C , NPWU KOTOPOM BBEOdEHHble
6aszon pgamASIX Ha
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTp0|7|Ka AAA W

AyTeHTunodukauyns yoanewAOr onpoegEeEe) &8 Be JLHTH@GEO M U1
npoBepsamacs®H®ase HAaHHBXNEeHHOMB ceprepaomM 3TO peanrv
c epe p RADIUSK c e p BTAGALCE+.

CnMmcokK MeTOAOB

AAA peanusyeTcs C MCNONb3OBaHWUEM PpPa3NUYHBIX MeTO]/
onpepenseT nocnejgoBaTenbHOCTbL peanusauuMum mMeToda.
OOWH NUNWN HEeCKONbKO NpPOTOWOPEB ePaEHBMA MEeATOTN MOYT BE
cnyxMAB cnydae cbos nepBor o MEECHcaH.a yka ay emippdw et

nepBbLIN MeTOd B CNOWUCKE, a 3aTeM OAMH 3a Apyrum np
He paerT oTBeEeTaA. OdT1to0T npouecc B OODP A MepoaaioRPBO)
6e3onacHOCTMW He OTBETWUT UNWUW BCe MeTOAb 6e3o0nacH«(
AyTeHTnoumkauyma 3aBepwaeTtTcsa owmbrkon, ecnnm HWMW oAanH

Cnuncok MeTOOORB copgoepxmunrt pan MeTOoOaOoORB BoeB3aoT nearncbHHOOC T |
3anpawnmnBaTbCHA aon4 npoBEeEpPKMU TMNYHOCTMH nonb3o0oBaTend

HECKONnbKO NPOTOKOINOB besonacHoCTMW®, MCNoOnNb3yeMbl
pe3epBHbBAN MeTOoad ayTeHTupumnkaumm OG6pan Ha cebsa dYyHK
bes@madCTMN. Ha WE¢ECPonawsama npobyeTcd nepBbN MeTOA
oaouMH 3a apyrumm npobyrwTcsa cneagywouwne, ecnu npeasagy
Boibopa MeToga npopgonxaeTcd O Tex nop, MNoKa MeToO
MeTopgoB AWad @npobBoBaHL. AyTeHTuodmkauyuma 3aBepuwaerTc

MeTOnOoOB B cnuncekKe H e oTBeEeYdYaerT.

NMPUWMEYAHME:pyowmnmnn mMeToa ayTeHTudumkaummn M@PECMeHsaeTcC
TONbKO B TOM <cnywdyae, ecnwu TEeKyuwmnm MeTOnA He oT
nonb3oBaTenti B JapgeymneduRpmeumwaceTcsd 6e3 MCcNnonNb3O0E
MeTOoOdOB.

Radius s

mw

rvEr

Pucy a-8.«

Puncy @-8mo kbaB3a & M N iy YOHO N OMNKE e TARA, B KOTOPOW pas3BEeEpPHYTH
RADIUS(R1T R2) un NAB.MNASMoxeT ObTb KnNnueHTRADIUSNAa cepBepo

Mpeononoxumwm, yTagMwmEweMHaBIMo p onpependepn&ASNHMcoK
nocnepoBaTenbHO BbOMpaRdTRMMaPMUP YITAUNBYAMTEOHWS MU OEHT UV
MHPopMaLMKM nonb3oBaTens, a 3aTtTem obpawaeTcsa K
nonb3o0oBaTenenm Ha cepBepe. Ha mpomewespa, T emer K wmHaues
dialkup-ooc Ty WNAS cHavyana 3anpawnmBaeT NMYHOCTbL NONb3O0OB
Korgpa ayteHTudnkauyumsa Ha R1 3 as«elppuenHsdceepRH@ENASD 3 B p a Wwe
3atTemM nonb3o0BaTenw pas3pewaeTcsd AOCPpPwmaeT BEHTT e pH

«OTKknoHReed)» nonb3oBaTentw O6GypeT oTKas3aHO B pJocTyn
byaoeTtT pas3opBaHO. Ecnum R1 He BRiBpemaT o XNASHBA NmMa &
mcrtekaert, M OH nNpopgonxaeT 3anpawumBaTb nNwWYHRCTb 0N
9T 0T npouecc npogonxaeTtca4, nok a NAS npopgonxaer
ayTeHTudukauyumm, NnoKa 3anpoc nNnonb3oBaTena He 6yAace
3aBeplLlweH. Ecnwu H a BCe Me T oAbl «alyatvew THlinedut)a L 1 v (o
ayTeHTundpunkpuwuagtTeaBsewnbkon M coegmHeHune OBypeT pas
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NMPAMEYAHMB:e«TOT K noomrmmmH aeTCc g «dTaveoytByxeQraBe T « OT K NOHM
ykasbBaerT, 4yToO nonb3oBaTensb He cooTBeTCTBYyE€eT K
MaoeHTUOUK,ayumme goBaTenNbHO, He NpPOXOAWUT MNPOBEPKY NO
B WHTepHeT OT KN xHseegaCTy»Kk a ®BIB @€ T, WTL@HTRMBEP L NN
MO XeT oTBeTuTwmaeaT wampalgunm obOHapy-xgmRAMN C TARAKE a
nepexoanT K C N elayy KBWEMY CMKeeT,0 YTOOBbB NpPpoOAONXMTbL Npouy

NMPUMEMAHMET oM pJOKYyMeHTe oOnNnwuchbBARABATHaI , C ekphBRBIp®Ra c T po u
MoappobHee o Hac TTAGALSte ccmve p BBe pbaac3tapeormek a . TACACS +

F'pynna cep\epoB
Bl MoxeTe onpepenunThBAAr pRRNIVYE@BpPBepOeB OOWH WUNKW HeE
OAQHOro TwunNna. Ecnu Ha rpynny cepBNAdProme TCOGYITALTERDb H
oTnpaBnaeT 3anNnpocb Ha cepBepbl B YKas3aHHORN T pynn
mcnonb3yeTtTca AgMAAA. peanusauuu

FrpynAkAAAc noppephkon

BupTtyanmpmeea TCHETAMPN)Y no3BoOnNaT nonb3oBaTenam 6e3on
NPONYCKHYHKDCCTIBO CBO OBMAaTr McTpanbH-BIROBEemAIBRH).WBN-E€pHET

Habop cantTos, cocTOAaAWNMNK M3 STANWOXIK MaPaAPY T DB .K (€5
MHT eprHpeoTB angepa yepes oOAuH mnu ARACROME & P XK NBHATEE P
Ha3Ha4vYeHUe VRNBMiavpuubp Yy T 1 3 ¥R ng n KaxXpgomn onpegens
nonb3oBaTenem rpynnb cCepBepoOB.

Kor MAA peanunsyerTcs cepBepom B rpynne, VREONASpPp on H

r
oTnpaBngeT NakeThb 3anpocoB Ha yaganeHHbEeEP-TEBPSBE P b E
NakeToB 3adpo®camBpec, B OPatMRBEIbIC 00 T B e tPatnpreic aavn
yhOaneHHbBX cepBepoOB.
n
T

Ecnu BB 3anyc imradéus/tacacsa sogrge-interface, UyTobbB YyKasaTb WUC
MHTepdenc p[gn4a nadPeargopse €3, a NNPOOICYo4BE,H HbIM M3 UCXOOHOT O
MMeTb NpuopuUaEHHRMROD elcoOM , BbiOpaHHYRF. M3 Tabnwuubl

1.31.1.0630p

Ocob6eHHoc OnumcaHwue

AAA MpoBepaerT, MOTyT nNuM nonb3oBaTenv
ayYyTEeHTUNODOUK

ABTopunusauunm|Onpepnpensert, KaKunmumu cnyxb6awmmn "
nNnonb3oBaTbCda Nonb3oBaTenwu

YaeT AAA 3annceoBaeT UCNONb30OBaHWUE CeTeB blX
My nbtTmnmgome CosgaeT cneuunmdpnyuHble gnsa gomMeHa cC
AAA (STA) B pas3HbX pgoMeHax

MepeknwyaT|lpegpocTaBnagaeT nNepeknwyYyaTenb BXO,
Bxoga B cu Bxoagom B skwgrempuncrtaa AAA
slave-y c T pomnci
AAA
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
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Ocob6eHHoc"OnumcaHwue

KeumpoBaHunue KeuwpyeT pesdlyaBTTaopmusaumumm, BO3BDp:
pes3ynbTaTo KOTOPbLIE MOXHO McCcNnONb3oBaTb AnNS

aBToOoOpMmWsIaunm|tTomMm Xe Y POBHE

132 AAAAyTeHTUDUKaAaLUUA

AyTeHTunodumkaymsa, ABTOPWIDUMAP UM HYBE@AB U C U MbBIX cepBV
ayTeHTuMudpPnkKkaumm npoBepseT, MOrTryT nNun nonb3oBaTenun r
ayTeHTUMdPUKaumm MexXxay YyYycCcTpoOUCTBaAaMU NPoOUCXOoOagUT 06 Me
apyrom nwmempmMa L NonNb3oBaTene ans 3aBepuweHnsd nocC
3anpocoB Ha oBenweEwxBaeMe@cnonb3oBaTb TONbRM. cnyxb:

NMPUMEMAHWE:661 HacTpouTb akMNMeHReadbBxapumwo cHauvyana |
CNUMCOK MeToaoB alNplemawmupym KEBHIMUNHA KT ayTeHTUnWOUMKaALULKEK

co CnNnNMCKOM MeTOoOnoB. Cnucocxk MeTOOORB onpepngeinaAae
nocneagoBaTtTenbHOCTHDb nXx BbimONMNHEHWA. Me T 0o g bl ayTEeHTMW
npMNoOXeHunuauvmn. EOVMHCTBE@HHBM MCKINWOY aron ¢/ mogiBHjastHaNToC 4 B

nPpUMNOXeHwus+a Mmcnonb3yHwOT cCnumcecok MeTOaOB no yMOn4YaHMWUI

1.321.CxemMa ayTeHTudPukauumnm AAA

1T Het ayTteHTwmduex auunum (
JiInyHOCTbL pJOBepeHHBX NONb3oOoBaTeNnen He NpoBepdeTcCSsa
(NoneycmHenbayeTcC4d

T NokanbHasa ayTelocampnrkauyunmsa

AyTeHTudunkauymnd BbIMNASJHAagMEBa Ka@aaoporo HacTpoeHa v
nonb3oBaTene (BKNWYasa MumMeHa nAVb.3 odmaxme nye m apiom
noKkanbHY©O ayTeHTwUdUKa aLUWMI,useraaaa yasswordésecreat,0 M i M0 bl
co3pgaTtTb NoKkanbHYW 6Gas3y JaHHBX Nonb3oBaTenemn.

T FTpynnoBas ayTeHTudunkauyngrogpganeHHoOro cepsepa
AyTeHTundunkauymnd BbNONMHNAR nCST pgoaBEB®@MAC TyHJoA ST € H H bl X cepas

RADIUS n n WACACS+ . Fpynna cepBepoOoB COCTOUWMIKNIX3 CEBPB@P®
OAHOroO TwunNna. MHpopMauyuma o nonb3oBaTendax ynpasBrngae
cepBepe, 4TO0 obecneymBaeT ULUEHTPANU3OBAHHYIW U YHLI

HECKONbKMUX YCTpOMCTBAXx C BbLCOKOMW NPONYCKHOW cCcnoc
HacTpPOUTb MNOKaNbHYW ayTeHTUMPMKAUNI B KaydyecTBEe ([
ayTeHTudPuMkKkauyummn, Korga BCe cepBepb B rpynne cepBse,|

Tunbl ayTeHTWAPAKaAUNMN
MpoaoyQTEGHN OoAepXMBaAKWT cnegywwme TuUunbl ayTeHTUNnIOUKaudl
T AyTeHTundpnkauyuma BXopga

Mom3aoBaTenun BXoAAT B MUHTepChRNASorRemvMaynesvnndnparwum
Secure Shell (SSH), Telnetu npoTokon nepd&hPauyn dannos (

T Ay T eHTwn gvEnableg un
Mocne BXxOoOAaa nNnonb3oBaTenem B UHTepdPenWCc KOMaAaHAOAHOMN

npovarmTeHTMPUKaUMIW nNnepeng OOHOBNEHWEM pas3pewleHURn
Otonfpouecc HaAybreeaHerTucgmikErmhled B8 pexmnme Privil eged EXE
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1322.CBsA3aHHaAaA KoHdurypauwus

BknwyueHnune AAA
Mo yMONAAAMOBT KNIOYEH.
UT 0oO6b BKAMHYMI BNY CT W Taea nevo-madel.g y
HactTponmka cxeMbl ayNA@HTuUudpumkKkauummu
Mo yMonyaHWUIO CXeMa AdAHTee HTaKCHr pKoaeLHVaW.

Mpexpnge yemm HacCcTpawBraeTHsT U PuABAMYyn wnpegennte, cnepgy
Mcnonb3oBaTbhbayYiDERTIKhpPWWaAaY TEeHTMPYWaADMEBWHOro cepBepa
Hex@®aomnmo peanumaoBaTb NocneppgHee,RABESDHBAEACEHa C T PO NT
Ecnuwn BbiOpaHa nNokanbHas4g ayTeHTudnkauyumnsa, HacTpomnrT
JaHHBX NonNnb3dNAS.Tenenm Ha

HacTtTpounka cnuncka MeToadBA ayTeHTUuGUKaumm
Mo yMONYaHWI CNUNEBGR NPt RKAAAM@ BFCTPOEH.
3apaHee onpepenuTe pexumum pgocTyna, KOTOpPbLN Heob X
MeTO.ad bl ayTeHTI/Id)I/IKaLI,I/IVI B cooTBeTCTBWUMU C pexmnmom O

133.ABTOopuszauma AAA

ABTopunusauma AAA nos3BonsgeT agMUHUCTpPATOPaAaMUKOHTPO

nonb3oBaTtTenemn. Mocne BKNWYeEeHNSH aBTopusauumn AA
nonb3oBaTenem B COOTBeTCTBUWMW C GanmnamMu KOHOUT ypa
NAS mnum cepBepax. Mocne aBTOpuM3auumum nNnonb3oBaTenwu

MM UMETLP aT3oPebUKgOA IB p € We HH ble dannamm KOHGUIrypauyuunmn

Cxema aBTOpusauyuum AAA
T Npsamas aBTopneB auunsa

Madga aBTopusauwungd npegHasHadYeHa pAans4 nonb3oBAarTe
OpPpbIM Has3HayvYeHb pas3peweHWAaNABO ymMon4yaHMUIO, yKa3al

Mp =

KOoT

T NokanbHasa asBloe@puszauma (

JlokanbHasdga aBToOpu3auun sNASB bl IKOOJTHSPESMC 9aBHTaOp U3 yerT noni

COOTBETCTBUMAV,C HBTPPMWL HHBIMU N9 NOKaAaNbHbBX NONMb30B
1 YoaneHHasa aBrrpoypmniba LcMégpoBE p O B

ABTopuszauma BboNONHNAS K Aar cymMM@IC THOganNneHHbBX cepBepo

HacCTpPOWRKBNbHYW WAW NpAMYyK aBToOpM3IauUMII B KavyecTB

cboeB aBT OKpowsgaay mBuC,e CcepBepbl B rpynne cepBepoOB BbX
Tunbl aBTOopuszauyuumm AAA

T ABTtopusauma EXEC
Mocne Bxoga nmnNe 3wBRAGRdeEeNC KONASHMMH M@ IGBAP@KMT CA Yy p
pas3peweHnunn (ot O pgo 15).
T KomMmaHpacTpadr@apumsauunm
Monb3oBaTenam Ha3Ha4vYawTC4 pas3peweHns H a BblNOIMH
pexXxmmax KOHPurypauumum (BKnNtwYyas pexum rnpbanbHOM K.
T KoHconbHaga aBTOpuU3auund

Mocne TOro, Kak nonb3oBaTenum BXOASAT B CUCTEMY Yerf
KoMaH/Ibl.
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T KomaHgBaapaszauund
ABTOpunusymntTe nonb3oBaTenemn c nNoMowb KOMaHRA nocn
cTp ANA]R

T CeTeBasa aBTOpusauunsg

ABTopunusauma BbNnonNHgeTcda coBMecTHO NAS uu rpynnown
HAaCTpPOWUTbL NOKaAaNbHYW MAN NPAMYl aBTopusaaunmnio B pexy
aBTopuszaumm npum cbHBoe BCex CcCepBepoOB B rpynne cepB.

1331.CBsA3aHHaAaA KoHdurypauuns
BknwyeHnune AAA
MomMpnuyuaAARA OTKNWYEH.
UTo6b BKAMMHMIBNYCT K Taaa nevo-mcel.g y
HacTtTponmka cxemMb ARAB\TOpU3aLUUM
Mo yMonyaHM CXxeMAAHRESB THDPMUTBPWaIHA .
Mepen HacTpPOMWKOM C X &AMl 0 NapeeThoepMM3TaeL, M McnepgyertT nwu n

nokKanbHYIO aB T OV 1 3aaBLTVOHEOUN BAETY A N bl cepBlEgpmeo b xogunmo
peanuv3 @aBaOp M3rapuymnn bl cepBppaOoBaputTenbHO HARUSpounrTeEe
n n uTACACS+ . Ecnwu HeobXxXoagummo peanus3oBarThb NoKanbHYK

MHpopmMaunmiw o0 nNokanbHonWn 6asze NAR HHbBIX nNonb3oBaTenewmn
HactTponmka cnuckKa MeTOAMAB aBTOpM3Iauuwu
Mo yMon4yYyaHWIO CNUCOK MARANAGEROB aAZBPORM3IALUNMN

3apaHee onpepenuTte pexumum pgocTyna, KoToOpblh HeobX«
MeTOoAb aBTOpM3auuMmm B COOTBETCTBUM C pPexXumMoM [JOCT:

1.34.YyeT1T AAA

AAA y4emTmToaMOCTOATENbHBN nNpouUuecc agr e H K dmKpaousmHss, ,
aBTopuszauunasa. B npouecce yyeTa 3anpochb Ha4dYana Yyue
yyeTa oTnpaBndwTCca Ha HacCTpPOEeHHbLW cepBep y4dyerTa,
ceTeBbX pecypcoB nNnonb3oBaTensaMum U BbBNONHAET yuye
nNonba3 eEar e

B koHdburANMMMaguwmnrypaumsa CcXeMb ydyeTa He gaBndeTcsa o
Cxemb yyYyeTa AAA
T Bes3s yweela
Y4yeT He BepgeTcd NO NonNb3oBaTensam.
T MecTHbWIloga)e T (
YyeT BepgMASCake@BOpPbLN cobOumpaeT CTaAaTUCTUKY U OTrpaHU-:
Noak I HMine nonb3oBramnenwnHerm . He nNpPpowM3IBOOUTCSA.

T YoaneHHbWMpyHMRB C ¢gpOB@E p OB

YderT BegetTcsa NADBMaEqoyWHiganeHHbIX cepBepoB. Bl Mo Xxe
NOKanbHBWN yyeT KaK pes3epBHbLBN, UyTobb M3bexaTb cbOoO
cepBepo®aB8B N3 CTpPpoOSA.

Tunbl yyeTta AAA

1 Yy eEXEC

YyerT BblmnoONHAEeTCA, Kor aga nonb3oBaTenwn B NASOmW T B "
BbiXOOSAT U3 Hero.
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Hacrpoika AAA | wwwatechru |

T YyeT KomMaH]
3anwcm XpaHﬂTCﬂ no KOMaHAamM, KOTOpHe nonNb30BaAarTenn
cTp ANA]R

T CeTeBoOonn yuyerT
3annmcum BepgyTtTcsa no ceaHcamM Bbxopga B UWHTepHeT.

l1341.CBsA3aHHaA KoHdurypauuns
BknwuyueHune AAA

Mo yMONAAAMOBT KNIOYEH.

UTo6b BKAMMHMIBNYCT K Taaa nevo-mcel.g y
HacTtTpounka cxéMbl yudyerTa

Mo yMoOnNnuYaHWIO MABRATHERO HYACETTPD € H .

Mepen HacTponkoMAACORPEeRHBEEYIMIea®a CchnegyeT NU MCNONb3OL
MNuM ypaneHHpWn ys eaeEpcerniamp 0 8 X 0 4 M MO YyBOHAENOEPHAHT LB P\ ™ e 5
cepBegpomBpengBapumTtenbHo HABUSWMAAEACB,.pBEEPNN Heobxonl
peann3oB@KaibHbMN yyerT, HacTpownTe MHOpMaUMNMIO o]
nonb3oBaTMASen Ha

HacTtTponmka cnucka AMATOANOB YyuyeTa
Mo yMonyYyaHWI CNUCOAMAME TOZOBP §YIe.T a
3apaHee onpepenuTe pexumum pgocTyna, KoTopblh HeobX«

MeTOyYweTa B cooTBEeTCTBUM C pexmnmMmomM pgocTyna.

135 My nbTnnapomeHHbn AAA

B MHorogpomMeHMASMoOXxpe L@ pegoCTaRAAMOBIbLBOBRMTIBNSAM B paé
JOMEHaKX. Mo nb 3AVH a &K ML C KKUAEK MMeHa nonb3oBaTenenm wu
pas3peweHMNsa) MOT y Ta 3pHabBxX1 nagdoamrebHcasax .8 Hhbeo6xoagmmMo HacTpo
pasnuMmyaTthb N ONbAVEBB PTAE3IHLLICXK GO Me Ha X UWAVH 8& TIpOGI@FHb CHI @ @
MeTogoB AAYy xBanpRADBDEP), ons Kaxgoro gOMEeHa.

Hawn npopaykTb nopaepxXxuBawT cnegytwwme dopmMaThb MMe
1. userid@domain-name(mngeHTundMuKkaToOp NON-EO@MBABENS @UMS
2. domain-nameluserid ( n Miso Mmeww@me HT M dMKaToOp Jjlonb3oBaTens
3. userid.domain-name( mgeHTUPUKaAaTOp .MIMABGMEOHBaA)T.€ N 4
4, Userd( moeHTUMdPUKaTop nonb3oBaTens) .

YUeTBEepTb i wlmepHTanr @ IKOASTTbO3PO B)a THEEN SC OO P KMEH MU CUYUT aeTcC:
YTO MCNONb3yeTcsa JOMEHHOEe MMSA N0 YyMONMYaAaHUI.

NASnpepocTtTaBnsasAMd\AHY COIGHYBE [JOMEeHa Ha OCHOBe chnepgymw

1 PaspewaeT gQOMEeHHOEe UMSA nNnonNb3oBaTensa.

T WweT pJpOMEH NnonNb3OBaAaTensds NO WMWMEHW [JOMeHa.

T Mownck cooTBeTCTBYylOWeETr O M MBAAMB CCIOICKBETNME BOUAQO
MHPopMauyumenm O KOHGMUTNABaAauUMKM JgOoOMeHa Ha

f BoimonHAaeT NOWMWCK CcOOTBEeTCTBYWeEero cnumcka MeTO)]/

1T NpepocTaBnaMMAHFCOgHEBE CNMWCKaAa MeToOOOB.

NMPUWMEYAHEmn K-aikasauns npeagbgywnx npouepgyAdA Hee ypgar
MOryT 6bTb NMpegocTaBIlieHbl.
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Py

PC1@qtech.ru

PC2 @gtech.ru {@qtech.ru

Pncy -6 knfi MaisMH OT O [ @ MIEOHMHO M.0 I U

1351.CBsA3aHHafA KoHdurypauuns
BknwuyueHune AAA
Mo yMONAAAMBOT KNIOYEH.
UT 0oO6bl BKAAMHMI BNY CT W Taaa nevo-madel.g y
HacTtTponnka cnuckA® mMeToOoanOB
Mo ymMonyaHuntw cnAddpe MB8CODpPOBH.
BknwyeHunue agoMeHHAM cnyxb bl
Mo ymMonuyaHwnAbMAeaymbaoBe gOoOMeHaAa OTKNHWYEeHa.
UT o0o6bl BKNYMAAAHZ NycklbgyBe [JOMEHa, aaarmonma iemable. K 0 Mma H g
CozpgaHue pAOMeHa
Mo yMonyaHW AOMEH He HacTpoOEeH.
UTo6b HacTpPpOWTb 4O MEH aaasamaio domainFnamek o Mma H gy
HacTtTponka ANafiepaomMeHa
Mo ymMonyaHAWYWOLMM@HWOPB HEe HaAaCTpPOEH.

Ha6opAvY ons4a JOMEHa copoepxXur cnemwwoiKwe MZAAAM®BT bl :
MaKCcCuUuManbHOE K O 11 MMY0ENnCLT3BOOB ad e MR Hdy M€ B @ M €OHr HO MMEHMN M3
MMEHW nNonNb3oBaTtTensa, oOpBMeHHMONONEBMOBAHMNE

OTob6paxeHMe KOHMDUTrypauumum poMeHa
UTo6b OTOGpPaAasawmtTb KOHMUTYyPpPpauKit smowmaEdEmain.B in O N HMUT e |

NMPUMEMAHME:TemMma nogpepxXxmBaeT MakKcumym 32 goMeHa.

1.36.MMepeknwyaTenb BXOpaaslawe-yxaurrcpreemcoyT man sAAA

MepexkniwyaTens BXOAa B cmcrtemy npeagHa3Ha4vYeH ana4
slave-y c TpoA@dA.Ballo yMonuyYaHUI nNepeKknwyaTiaw-ypcBpRADI BN,
He paspelweH BXO0OA4 B CUCTEMY. Kstaveiy &« Tp®pie€ T /BIOY D eKR H B
B cCuUcCTeEMYy.

1.36.1.CBA3aHHaAaA KoHdurypauuns
BknwuyueHnune AAA
Mo ymMonuyaHwuiw AAA OTKNWYEH.
UT 0oO6b BKAAH NI &N YyCma Ay new-model.
HacTtTpounka nepexknwyaTtTens Blave-paTpodaAA\B@ My pAns
Mo ymMonslaveeyieOT pONCTBY HEe pa3peweH BXOA B CcCuUuCTeMy.

3anycTtute daa mdanweglogin  allow, 4ToOO6Hhl paspewnTb BXOA
slave-y c TponcTBaA.
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137 KempoBapreynbTaToOB aBTOpusaauunm

Mooy nAAA KewpyerT pes3synbTarT bl aBTopusauunmu, BO3Bp
CJ'IeLI,OBaTeJ'IbHO, bonee no3gHUe aBTOpun3aunmmn H a TOM

O C HOKBeallp 0O B a HHbIX pecypcosB.

1371.CBsA3aHHaA KoHdurypauwuns
HacTpokiekmp oBaHMA peB yaBbTAEW3I aLnmU
Mo yMonyaHW pPe3ynNbTXRHMPIBOTCPEU3IAUUUN He

UYUT 0 0 bl B K NKKEMIWD OB a H U € pe3ynbTaTtosB aBTOpMW3aBanun, B E
command-author cache.

KoHndurypaumus

KondunryparOnmcaHnume M KomMaHAga

HacTtponk a O6bsa3aTenbHO, ecnwu Heobxoagunmo
ayTeHTudmnkinonb3oBaTensga
AAA
aaa new-model Bknwyaet AAA
aaa authentication login Onpepensaer cnwuc
ayTeHTudumkKkauyumm |
aaa authentication enable Onpepgendert cnuc
ansa BKINEK

ayTeHTUnodnkauynmn

aaa authentication ppp Onpepgender cnuc

aaa authentication sslvpn Onpepgpendert cnuc
ayTeHTunodnkauyumn .
login authentication MpunmeHnsaert ayTe
BXO0on4a B cuc
onpegeneHHOMN 3
CTpoOKeE
aaa local authentication | YctTaHaBnuBaer Y
attempts Konm4yecTBO n O Neol
cncrtemy
aaa local authentication | YctTaHaBnuBaer
lockouttime OnokunpoBKUM gns
BowWeagwero B CUC
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
Hacrpoukra AAA
KondnryparOnmcaHnume M KomMaHAaga
HacTtponk a O6basaTtTenbHO, ecnwu nonb3oBaTens
aBTOpM3auMipa3nNMUYHbe pa3peweHns U cnyxbol
aaa new-model Bknwuaet AAA
aaa authorization exec Onpepender cnunc
aBTopusaumnm EXE!
aaa authorization commands Onpepensaer cnuc
aBToOopuM3aLUUM KOM,;
aaa authorization network HacTtpawunBaerT cnwn
ceTeBOWN aBTOpPMWUS3;
authorization exec MpumeHnsaerT
aBTopusauyumm EXE!
cCTpoie
authorization commands MpumeHnsaert
aBTOpM3aLULWUMKUHA K
YyKasaamnp e
HacTtpomnka Ob6bga3aTenbHO, ecnwu Heobxoagumo
AAA oTcnexXxmBaHMe McCNONb3oOBaAaHWMA cCceTEet
aaa new-model Bknwyuaetr AAA
aaa accounting exec Onpepgender cnunc
yuyueTta EXEC
aaa accounting commands Onpepgender cnunc
yyeTa KoMaH]
aaa accounting network OnpepgpendeT MEMTWE
ceTeBOro yyerTa
accounting exec MpumeHseT MeTOAE

K

Y K a 3@THMHOIe

accounting commands

MpumeH
KoMaH/

MeToOo
YC KT @0 304 Me H

AerT
K

aaa accounting update

Bk nioy a

eT ODOHOBNE

@ §) QTECH
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Kondurypalt
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HacTtTpownka aaa accounting update periodic | HactpawuBaerT
AAA obHOBNEeHNSA yuyerTse
HacTtponka PekxkomeHpoyeTcsa, ecnum HeobGXxoagummo
cepBepoB A/obpaboTkwn AMA bMee pceespBpeg bl B T pynn
aaa group server CospaerT onpe
nonb3oBaTtTenem T p
AAA
server NJob6aBnsaert Yynew
cepBepoB AAA
ip vrf forwarding HactpauvBaer arT
rpynnbel cepBepoOB
HacTtponka O6sasaTtenbHO, ecnun ynpasBneHue A/
AAA Ha OC  AONXHO BbLNOMHATbLCHA B COOTBETCTHBI/
OJOMEeHa
aaa new-model Bkniwouyuaetr AAA
aaa domain enable Bkniwoyaer cnyx6y
OcCHOBEe OJOMEHa
aaa domain CospgaerT goMeH
peXum KoHDUTrypatL
accounting network CBsas3bBaerT JOoOMEH
MeToOAOB CceTeBOTC
authorization network CBs3bBaeT Cgo MeH
MeTOAOB aBTOpPMWUS3E
state HacTtTpauwBaeT cTarT
username-format HactpauvBaerT, a
coagepxaTbcCs nMms
MMeHax nonb3o0BaT
access-limit HacTtpawunBaerT Ma
KonunyecTBO no
OOMEHa
29
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BOOCTBO NOo Hac#HAPOnke cepumsa QSW

HaCTp0|7|Ka AAA W

KondnryparOnmcaHnume M KomMaHAaga

HacTtponk a O6bsas3atTenbHO, ecnun HeobOXoguUuMO Hac
nepeknwyati(cucTtemplavgynsaT poncrtea AAA

BXonaga B cu

slave-y € T p 0 1 C T 434 slave-login allow Paspeuwaert
AAA slave-y c TpouncTBaA
HacTtponk a O6basaTtenbHO, ecnn OGonee no3pgHue

Keumwmp oBaHMWAg | AO0ONXHbBb BbNnOMNMHATDbLCA H a OCHOBE€ npe

pesynbTtarTto
aBTODPMKNS3AUWNIZ33 command-author cache Ke mpeyT pesy

aBToOoOpus3auwnmmn

138 HacTtTponka ayteHTudukauun AAA

1.3.8.1.
Mpos.

1.3.8.2.
1

1

Qdbdbe KT KOHPUrypauummn
epbTe, MOTFyT nNuW nonb3oBaTenuMm NONYyYUTb pas3pe L

MpumeyvyaHwuns

Ecnum cxema ayTeHTuMmdbdumKkauumum CcOOLEepPXUMT HECKONbKO
MeTOAbl BbHMNORNWDOBET CEBUU C HaAaCTPOEeHHOMW nocnenjg

Cnepgytuwun MeToOA ayTeHTUuPUKaUUWM BbimMONHSAETC S
MeToang He oTBeYyaerT. Ecnu Tekywunm meTon He pabq
mcnonb3oBaTbCC4Ha.

Korga umucnonbs3nomercAOMB3OBABYENNMOMYYMTDbL JocCcTyn,
HW OAWH MaunagueHrowmpwka uneanydyaeflodT®®eY anereT 0 4
mMcnonb3yeTcsa TONbKO B KayecTBEe pes3epBHOTO.

NMPUMEYMAHdME:MHO He mcnonb3ynTtTe mpneB e Kyc aT@EXT MHIHYY'C

MO Xe
Hanp
nonhob
cboe
nonhob
nok a

T

TE€ MCNONb3MBEXTAK MOTIEAHWUN HeoOMITLE&HEMEpMMEA UMe T
nme p, BCe nonb3oBaTtenwun, KoToOpble MOTFyYyT 3anpo
oBaTenamMmum, 7] pab6orTa nNnonb3oBaTe3 &N CIMET EIVOHIbIKXH
3aTemM Bbl MOXEeTenonecgquossiblBdBHITbE HIWEAT OMP aB [ O (
atTenawm, Korpaga cepBep abecomewwayaueaas meb aol
I MeTon ayTeHTUMOMONKA LUMM Nnepeg MeTOOOM

M ayTeHTAAOBK AWM HaAa, HO MeTOad ayTeHTUWPUKaALU
on ayTeHTundPukKkaumm no YyMONMYaHUWI He cyuwec
paMytl BXOAMUTb B KOHCONb 6e3 ayTeHTUudGukKkauywm
TeMy ApyrummMm cnocobamMm, OHWNU [JOJKIHIBMIOLPOMNT N

aa nonb3oBaTenb BXOAOAWNT B MHECE)p beroe KowmMm
XO0OXOeHnsa ayTeHTUMPUMKaAaULRNONe MO M N BIX®IOE3 y(EeMecTao) g,
b3oBaTen4 3annmcoBaeTcCsa. KorAyar enrongeeagne)
YHeHMONb30OBAaTEeNW HEHOPE&OBBETGMC AMMA NO0Nb
oMYy 4yToO nMms nonb3oBaTensa, KoTopoe non.
eHTudukKkaumm npu BXOAE, 3anonHgeTcsa aBTOME
XeH BBeCTW Naponb, paHee MUCNONb3OBaBWWUNCA

o9

nonesaBane 3anunmceobiBaeTc8sa, ecnwu NONba3O0BE
eHTndmMkauyunmi ECGppumnmXxXe@HEe BPeMd ayTeHTUuMUEKaumn

VS BHTOIWITIROIZMS9wEW
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
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McnonbsyeTcmone.MﬂDemomynbsOBaTenb OOJNTXeH BBO
nonb3oBaTens KaxXngbln p’IaJ,&HI'I'p'IW*)VIB(I:ﬂI'LlO’IJ'I‘IHeHVIVI

1383.llarm HacTpoOMKM

Bk nroueHnne AAA

T O6ss3aTtenbHbLNN.

f 83anycTtTurte aaaoawanogely 4T O0ObB BAAAMIIOYMTDL

T No ymMonyaHuiw AAA OTKNWYeEeH.

OnpepeneHMe cnuMckKa MeTOAOB ayTeHTudbukauumm

T 3anycTwnrte aracautbenticgtion login, YyTOo6GbB HaAacCcTpPOWUTb CNUC
ayTeHTuMdPnkKkaumm BXOpga.
T OT1a KOHMOUIrypaums4 aBnsaeTcs obaszaTtenbHON, ecn

cnucock MeTopnoB ayTeHTudumkaumm npu Bxopge (B
METOAQOB NO YyMONYaHMUIW)

9 Mo ymMonyaHWKW CNUCOK MEeTOAOB ayTeHTudDUuKkauum nj
OnpeneneHMe CNUNCIKA BT OU®IBU M ayTeHTM(t)I/IKaLI,MM

T 3anycTwnrte axacmwmbentmation enable, YTOObB HaAacTpPOMUTbL CNUC
ANa BKNRYEHT MPUKaAaULUK

T O91ta KoOHMuUurypauma «aBnsaetTca obs3aTenbHONM, ecni
MeTOoOdo@RBTEHTUONK Mgruo HaCTPOMUTWC OR O FIMEKTOO [ C B I
yMon4yaHMw. )

T Mo ymMonyaHWMI CNUWCOK MeTO[OB ANA BKINKWYeHMNA ayr
OnpepeneHne cnumckKka MeTopnoOB ayTeHTudbdukaumnm F

T 3anycTuTte araoauthentication ppp, YTOo6Gbl HaAaCTPOUTbL CNUC:H
ayTeHTunooRRPauynmn
T OT1a KOHMOUIrypaums4 obasaTtenbHa, ecnwu BaM HY XE

ayTeHTunodomnkauyumm gna KoMRPRPTMpyemMor o gocTyna
T Mo ymMmonyaHWniw cnuMcok MeTRPEpe Bgcepoe@duKkauunmn
OnpepeneHne cnumckKka MeToaSSEVRNy TeHTUMdDUKauyumm

T 3anycTwnrte axamuwbentmation sslvpn, UTOoOOGbB HaAacTpPpOMUTbL CcNOUC
ayTeHTn B ¥R\ n
T OT1a KOHOUrypaums4 obaszaTtenbHa, ecnu BaM HY XE

AYTEeHTUNPEHLYRNM B Kk nodvasa KoHPUrypaumiw cnmckKka MeT (
T Mo ymMonyaHWI cNUNCaM P TRENMIPNHEa8Y F@i TpPpoOeH.
MpunmMmeHeHNeEe aytTeHTudmkauumm npwu BXopnae B cu

3aBepuweanpacke

T B pexwmwmedur ypamyeT n T e logiroamtaenticgtion, 4 TO0Ob NpPpUMEHMU
ayTeHTMnNOMNKaUuMI BXOJ@AaEE DI EKWTHEPEONKEH H O 1

T OT1a Kopabmmsy obsaA3aTenbHa, ecnwu BaM HYXHO npw
BXO4a B CMUCTeMYy 3Ka BoenppueegHEHOOBNK B O 1

f Mo ymMonmnyaHWI CNMUCOK MEeTOJOB NO YyMONMYaHMWI NpPpMUI
cTpokawm

YcTaHOBKA MaKCcCuMMaAaNbHOINO KoOnu4yecTBa NONbLITOK
T OnumoHanbHO
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f Mo ymMon4yaHWI NonNb3oBaTentkw pas3pelweHo
cucrtemy.

YcTaHOBKaA MaKCcCuMumManbHOTIO BpeMeHMHU 6]10KVIpOBK\

cucTemy

T OnumoHaAanNnbHO

19 Mo ymMonyaHW nNonb3oBaTenb O6nNokuMpyerTec
HeBepHOTNro napons.

1.384.NMMpoBepkKa

T 3anycTunrte shkow maa mgtlyod-list, YyTOob6bB OTOOGpPaswurt
MeTOAdOB.

T 3anycTwnrte showarnalagkout, UyTO0obb OTOOpPaA3IUTHL

KonmyecrTBaAa mMonbuoTOK BXOAa " MaKCcuUuManbHOT O
H§ LaYyHOrNro BXOopga.

T 3anycTtunute showrammg-config, YT OOHbI oTobpasunrtesb
ayTeHTudunkauyunmmn, CBA3aHHbBEe C ayTeHTudnkauyunen

1.385.CBsAA3aHHbLIe KOMAaHA;bI

Bk nwue

Hune AAA

BBOAOWUT Db

A H a

b HaAacTpoO

HacCcTpPoOMWEK .

KomaHpa

aaa new-model

KomMaHAH bl
pexunm

Pexum rnobanbHOMW KOHGUIrypauumm

PykoBogc
McnNnonba3o

UTo6b BKNHWYHARACN BB ONHMT e bburyo KH

ocTanbHBbBX komaHag AAA He MO XeT
BKNWYeHa

OblT

Onpepne

nNneHMe cnNUCKaAa MeTOAOB ayTeHTudukauumm

KomaHpga

aaa authentication login { default | list-name } methodl [ method2...]

OnumncaHwue
napamerTp

default: npwu Mcnonb3oBaHUM 3TOr O
cnumcok MeTopgoB O6ypeT mcnonb3oBa

list-name: yk a3 biBaerT Ha3BaHWE CcNUCKa
BXOOL€Ee B CUCTemMmBOBOBUAE

method: yk a3 biBaerT MeToab alpcale momenhmigraup, v

nap
TbC

Me T

@ §) QTECH

MWP [OOCTYNHEE

Cnhnmcok MeTOOLOB COOEPXWUT OO 4YeTblpex
|l ocal: ykasabBaeT, 4MTO gNnNga9 ayTeHTU
JAaHHBX nNonNnb3oBaTenemn.
none: yKa3bBaert, YT O ayreaKTUMdUKaumn
group: yKkasbBaerT, YyToO rpynna cep
ayTeHTUu®mnkKk aBbm HacTtTo4dawee Bpewms noana
cepBepoB RADIUS u TACACSH+
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KomMaHAaHBb
pexunm

Pexmm rnob6anbHOW KOHDUTYypauunmu

PykoBogac
mcnonba3o

Ecnwu H a NAS BKIYeHa cnyx6a ay
nonb3oBaTenNnW AONXHBL BbLMNOMNHATbL COT N
yepes3 AAA. 3anyacyTTUMETHET KdUDBMKaeHOQD@Yy B C U C T

HacCTPOUTbL CNUCKWU MeTOOJOB MNO YyMONY
ayTeHTandmpU BXopge.

B cnucke MeTOoOOQoOB chnepgywowumim mMeTon E
TeKywuMmimw MeTond He nNnonydvyaeT oTBeTa.

Mocne HacTpoOMnKMU MeTonOB ayTeHT®n dl
NpPpMUMEeHUNTE 3 Tcut pvoekTdoMd, bl TkKpe By oW M ay T e
BXOJe€e; B MIpCAITywWBEHO MeT oAb He nopageunco:H

Onpepne

TeHNe cnuncekKa MeTOAOB AOAnNnAd BKNNHO4YeHMNA

KomaHpa

aaa authentication enable default methodl1 [ method2...]

OnuncaHue
napameTp

default: npwu MCNONb3O0OBaHUM 3TOTroOoO nap
CNMCOK MeT OMaconBoO fbby3goeBTa TbCSA MNO Y MO Ny

method: yk a3 biBaeT MeTo b alpcale momeyuhmigraup. v
Cnnmcok MeTOAOB COOEpPXUT [0 YeTbhbipex

enabl e: yKasbBaerT, 4yTo naponbsb, H
enabl e, mcnonb3yeTcsa ANS ayTeHTMU DM
|l ocal : VHBG bBRARBTgYTEeHTUPUKaAaLMmM wncn
JOAaHHBX NonNb3oBaTenemn.

none: ykKkasabBaerT, UTO ayTeHTMdUKauwm
group: yKkas3bBaerT, yTo rpynna cep

moeHTnpPnk BummwcToAWwWee BpemMda noagaepH
RADI US CACST A

KomMaHRAaH b
pexunm

Pexmum rnobanbHOMW KOHGUrypauumm

PykoBogc
mcnonb3o0

Ecnwu Ha NAS BKNIHWWAWgH & H TCUyvxGaalma
nonb3oBaTenNu AONXHDbB B blN CANYHTUETHET U &R
nomMouwbtio AAA. 3anycTuTe ayomean gy ARG
YTOOB HAaCTPOUTbL CNUCKW METO[OB NO
MeTOoOAbl ANS BYTOWE MDA K aUMKU

B cnucke MeTOpgoOB cCcnegywwmm MeToOn E
TEeKywmm MeToaq He nonyvyaeT oOoTBeTa

@ §) QTECH

MWP [OOCTYNHEE
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
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OnpepnpeneHne cnucka mMeTop R Wey TPomarmpéaSt a 4 un
VPN

KowmaHpga |aaa authentication { ppp | sslvpn } { default | list-name } methodl [
method2...]

OnumcaHue|ppp: HacTpaumBaeT CNMCOK MeTOAOB ayrT

napamMeTP gslypn: HacTpauBaeT CNUCOK MeTOAOB ay

default: NPeE@NONb30BaAaHNMU 3TOTO napamme’
cnuMcok MeToaoB O6ypeT mMcnonb3oBaThbeC

list-name: YK a3 blBaerT nmMH4 cCnumeceka MeTOpnoOB
cCunmMBoOIlaXx.

method: yk a3 biBR@TO @l T eHT U quleca,unane, group n n
subs.Cnmncok MeaompapPBWT OO0 4YeThbpex MerT

|l ocal: ykasbwbBaeT, 4TO ANS ayTeHTUD
JaHHBX NoNnNb3oBaTenemn

none: YyKas3bBaeT, 4TO ayTeHTUMuGUMKauUmN
group: ykasbBaerT, 4yToO rpynna cep

moeHTunpnk BumHmw cTemaeRrROBREPKNMBaAatWTCA
RADI US n TACACS+.

subs: ykas3bBaeT MeTOohL ayTeHTMUOGUKa aud
JaHHBX SUBS

KomMmaHagHBPexum rnobanbHOMW KOHGUIrypauumm
pexum

PykoBopgc Ecnuwu Ha NAS BKNYeHa cnyx6a PPR)y
mcnonb3o nNnonNb3oBaTenNuU [AONXHB BbLNOMHATbL COTJ
yepes AAA. 3anycatymmteeH T mcMmana gy u A A
HacTpoUWTb CNUCKW MeTOAOB NO yMonya
ona ayTtTeHTudpukauumunm PPP.

B cnucke MeTOagOB Cchnejgywwnonmiea Ono I
TEeKywmm MeTon He nonyyvyaeTtT OTBETa

YcTaHOBKa MaKcummManbHOTIO Konum4yecTBaA NnonNbITOK

KomaHpga |aaalocal authentication attempts max-attempts

On un c a H 1 e| max-attempts: yKasbBaeT MaKCUManbHOE KO
napamMeTp|cucrtTemMy. 8Bnavgumesns B OWarmna/s8B8esea orT

KomMmaHagHblPexum rnobanbHON KOHMGUIrypauwuwm
pexunm

PykoBoac MMlcnonb3ynte 39Ty KOMaHAYy, 4T0b6b YyCT
MCNonNb3O NONBLITOK BXOAJa Nonb3oBaTens B CUCTE

34

@ §) QTECH

MWP [OOCTYNHEE



PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
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YcTaHOBKaa MaKCUMManNnbHOIro BpeMeHW ONOKUPOBK:
cucTemy

KomaHpa aaa local authentication lockout-time lockout-time

OnwuncaHwue|lockout-time: yk as biBaerT Bpewmsa, B TeyeHUe
napameTp 3abnokupoBaHt nocne BBOAJA HEenpxmBJ
Konmnyec tEBmawwamBne BapbupRyddda 4818 w4

KomMmaHagHblPexum rnobanbHOMN KOHGUIrypauwuwm
pexum

PykoBopagc Wcnonb3yhnTtTe 3Ty KOMaHAay, UyTo0b6HB YyC
Mcnonb3o TeyeHUeEe KoToporo nonb3oBaTenb Oy !
HenpaBWNbHOINO nNaponsg [AO YKa3aHHOTO

1.386.Mpunmep KOHPUrypauwum

HactTponka ayteHTudPAkKkauyuum Bxopaga

HacTtponte cnuayremenmndumoaymnmn NAP K cBOxgoeopex awparadius
mlocalmMmetToab Nno nNopaagcky.

CueHapun

10.1.1.1

E' | Gion = E Gl 02 E

User MAS Server
Pucy &-b.«
War u War Bk.niounte AAA.
HacTpo o

War 32a.paHee HacTpounTe cepBep RADIUS n
peanunms3oBaThb ay T erHPTYHNdne €& @ BB HacrT
MHPOpPpMaAauyumMi O nNokanbHOMW 6Gase [JaHHDb
HeobBxoagumo peanums3oBaThb NoKanbHYK
npumepe TpeoOpemmkal cearxsep a RADI US
nokanbHoOn 6as3e JgaHHbBX. )

War Ha.cTponTe cnMCOK MeTOagOB ayTeHTwUd
ayTeHTuMdPuMKauyumMmm nNnpu BXoJge B CUCTEM
group radiusunlocalmo nopsaagky. )

War MNMomMmmMmeHNTEe HACTPOEHHBIANK CRMKUT O P JORMENTOY
MponycTtTunute 3TOT war, ecnun wmcnonb:
yMOMN4YaHMUIO

NAS QTECH#configure terminal

QTECH(config)#username user password pass

QTECH(config)#aaa newmodel




PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTp0|7|Ka AAA W

QTECH(config)#radius server host 10.1.1.1
QTECH(config)#adius - server key QTECH

QTECH(config)#aaa authentication login listl group radius local
QTECH(config)#line vty 0 20

QTECH(configline)#login authentication listl
QTECH(configline)#exit

MpoBep3anycTtute showaaa anethod-list H a NAS, 4T OO bl
KOHUMrypauuito

NAS QTECH#show aaa methodlist

Authentication method - list:
aaa authentication login list1l group radius local

Accounting method- list:

Authorization method - list:

Mpeaononoxwum, yTo nonb3oBaTenbyepmanel
Monb3oBaTento npegnaraeTcs4 BBEeCTM! "
MHTepddence KOMaAaHOAHOW CTPOKMU.

"
Monb3oBaTenNb AJAONXeH BBEeECTW NpaBUINbHO
poctyna k NAS

Mo n b3 d User Access Verification
BaTens.

Username:user
Password:pass

HacTtpoAyra HT u du ErmjanANA

HacTpoammaewektTogy T e HT 1 dERable, m aNAS, ¢ 0 g e p x agmpupiradius,
localmenableme Tom® op 9.4K Y

CueHapun
10.1.1.1

o

E'J Gi 0/ EEE Gi 02 E

User MNAS Server
Pncy #-6.«
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
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War un War Bk.nounte AAA.

HaCTpOLIJar 322.paHee HacTponmTte cepBep RADIUS nu
peannms3oBarThb rpynnoByt ayTeHTWUPUK
MHPopMauUMI O nNokKkanbHOW 6Gase pfaHHDL
HeobGxoagumo peanmaoBaTb JNOoOKaNbHYI
napoAwmT e vmmknad m EaalMA®, ecnu BBAapoO
OnNAyTeHTudnkauumunm Enabl e

War Ha.ctTponTe CcNUCOK MeTOAOB apynesoBd
AyTeHTudpukaunmm Enabl e

NMPUMMEMAHHKHE: moxerTe ONpPpR@E@ & MrBoWIob K O oawun

MeTOoORAys eHTnudPuk auBavwErRabHgxHO onpeper

NpPOCTO McCNONb3o0OBaAaTb €ro NO YyMONYaHMUI

aBTOMaATMW4YeEeCKM

NAS QTECH#configure terminal

QTECH(config)#username user privilege 15 password pass
QTECH(config)#enable secret w
QTECH(config)#aaanew- model
QTECH(config)#radius server host 10.1.1.1
QTECH(config)#radius server key QTECH
QTECH(config)#aaa authentication enable default group radius local enable
MpoBep3anycTtunte showaaa aethod-list H a NAS, YTOOHbI
KOHMOU rypauumi
NAS QTECH#show aaa methodlist
Authentication method - list:
aaa authentication enable default group radius local enable
Accounting method- list:
Authorization method - list:
MHTepdenc KOMaAaHOHON CTPOKKM oTobOBpaxae
ypoBe@ewBib3oBaTena ob6bHoBnsetrcda A0 ypo
BBeCTW NpaBMNbHOE MUMHA nNnonb3oBaTensa w
NAS QTECH>enable
Username:user
Password:pass
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QTECH#

1387.PacnpocTpaHeHHbLIe OWUOKM

T CepBep RADIUS unm cepBep TACACS+ He HaAacCTpPOEeHEL
T MWmeHmaonb3oBaTenem MU NaponNnm He HaACTPOEHbB B nNOK

1399 HactTponnka aBtTopuszauumnm AAA

1.391.9¢ddbe kT KOHPUurypauum

Onpe,u,enMTe, KaKunmwmu CJ'Iy)K6aMVI nnwu pa3peweHNnNAaMmn MO
I'IpOLLle,EI,aJJy/I'BeHTVI(bMKaLI,MPO

1.392.NMpuumMmedvyaHuns

T ABTOpuEXECMHMsEacTO uMcoG@GnE3IWgTeHTUGMNKaumem nNnpu B X
KoToOpasa MOXeT ObToeop@a No/CEOM@og@Mas aBL Mg MU ayTeHTMHu
MOTYT BbBNONHATbLCSHA C UCNONb3O0OBAHMEM Ppas3fNMyHDLDBX
pes3synbTart bl OoHOT OO " TOr o xXe nonb3oBaTens
nonbs3oBaTenb NpoOoXoAWUT ayTeHTuUudUMKaUMI NpPpU BXDO
aBToOpuEKELHY nonbs3oBaTenb He MOXEeT BOWMTWU B UH"

T MerToRpghl aBToOopu3aumm B cxeme aBToOopusaumm B blN
nocnepgoBaTenNbHOCTbIK KaOHDICMEe@mywpwwmimn MMMEBT O 4 aBT
BbinNONHSAETCSA TONbKO TorAga, Kor ga TEeKyLWwmmn Me T
aBToOpuM3auuns He yganachob C noMO Wb K0 MeToOQnda, (
Mmcnonb3o0BAaTbCSH.

1T ABTopunusauyuma KomaHpg nojAGALSKMBaeTCsa TOMNbKO

T ATopunzapeadHcwMOmMoxeT pas3nmyaTb NoNb3oBaAaTenemn
B CUCTEeEMPHEe®OmM®3 UM nNonb3oBaTenemn, KOoOTOpble BXO/[
TUNBl KNWEHTOB. Bl MoxeTe BKNKWYMMUTbL UNKU OTKNDI
nonb3oBaTenen, KOTOp®ble B X KOA & O N bB. cElcentme My n a4 e
nonb3oBaTenen oOTKMNKWYeHaAa aBToOoOpM3aums KoMaHA,
KomMaHa, nNnpuMMeHekwW HBDNKW, cCODpOokele He genVncTBYyET.

1.393.llarm HacTpoOMKM

BknwyueHune AAA

1T O6sg3aTenbHBLLN.

f 3anycTtwunrte aaaoawanogel 4T O0OOB BMRAAIIOYNTDL

T Mo ymwmaHwmiw AAA OTKNWYEeH.

OnpepeneHne cnucka MeTopoB aBTopuszauyuumunm EXEC

T 3anycTtwnrte araoamtherigagion exec, YyTO0OBbB HACTPOUTbL CMNUCH
aBToOpwun EEECK 1
1 371 a KOHMU Irypauwms obas3aTenbHa, ecnwu BamMm HY Xt

aBToOpunuEXECY B K Nt0OMad HaAacCTPOWKY CcnuckKka MeTopnoOB N
T Mo ymMonyaHuiw CNUCOK MEXECmeBHasTpPpP&BALUMU

NMPUMEYAHWBHBeHbL paspeweHU” pgocTyna no yEXE@4+aHKWI A
caMbli HU3KNN. (kdlroa1mBw BAa e ylm N OIASKYeHpYEeaBTORRCBSH BKW N O P T
mnun y elelrets Kaxpoe NOAKIJIYEeHUeE CUYNEXEE,TC A aMpPpUINbLED,B
nonb3o0Baleleeme Mmonb3o0B8H)enewm
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTp0|7|Ka AAA W

Onpe.qeneHMe cnuncekKa MeTOAOOB aBTOpMi3Iauummn K O M3

T 3anycTuT e aaaautharizaipn commands, 4 TO06b HaAacTpPOWTb CcNMUC
aBTopuM3auMm KOMaHAZI.

T OT1a KOHPUrypaumsa ob6bs3aTtTenbHa, ecnu BaM HY Xt
aBTopu3auum kKomaHpg (BKNwYyasa HaAacCTpPOMKY cnNnUCKa

ﬂ Mo yMOn4YyaHMWIO cnumecok MeTOoOadoOB aBToOpunus3auunmmu KOMAart
HacTponka cnuMcka MeToOomoaBuuUCKeE TEBOMW aBTOpPMU

1T 83anycTurte axacawl@oHrzatyon network, WTobb HaAacTpoOMUTb CHOWUC
ceTeBOWN aBTOpU3aAaLUUN.

1 371 a KOHMOUIrypaums4 obasaTtTenbHa, ecnwu BawMm HY XE
ceTeBONW aBToOpuU3auum (BKNWYaAada HACTPOMUKY CNUCK:

i Mo yMOnNwaHH®©D@ aBTOpuUu3auummn H e HacTpoeH.
MpumMeHeHUe MeTopaoBEXEGK o)KW 3a x| ipo\| ¥

T 3anycTtwunrte autbovization yexeC B pexXuMe KOHCMPIYI & X100 bl
NPUMEHUTDBL MeTOaHXECKT o/ Xl1a3alMaine

T O71a KOHMOUIrypaums4 obasaTtenbHa, ecnwnu BaM HY XH
aBTopunERECKM v K a3@HMHIIN

T Mo YyMONYaHUTKp OKIMec B A3 aHbBI CO CNUCKOM MeTO[JOB i
YyMOJNTYHaAaHMUIO.

MpunMeHeHNe MeTOAOB aBTOpMUu3auumpoMdWMIaHg K YKa

1 SayicTtumTe kKautharizagign commands B peXWMWMe KOHCOMPEPALUNM
YTOOGbB NPUMEHUTbL MeTOAb aBTOpPUBRANWIM KoMaHO K )

T O9ta KoHddurypaumda aBnseTca obss3aTenbHON, ecni
MeTOAOB aBTOpM3aUMUN EKOMAFEE K yKaszaHHOMN

T Mo yMONYaHUTKp OKIMec BA 3 aHbB CO CNUCKOM MeTO[JOB z
yMon4yYaHMUIO.

BKknwyeHwue aBTOpuM3Iauuvwnm AgnqA KOMaHA B pPpeXxXxunmax

T 3anycTturte &aa weathamization config-commands, Y TOO bl BKNWOYMN
aBToOpM3aunMiw ANS KOMaAaHA B pexummMax KOHDUrypauywmil

T NMNMomMpynuyaHwnw aBTOpMU3aAaUMUA OTKNWYeHa ANS KomMaHpg I
BknwyeHMe aBTOpPHOHZTIOWMIN mMA BbilmnONMNHEeEHWNA KOMaAH)

T 3anycTwnrte aaaa@wleorzation console, UTOObB BKNKWYUTbL aBTOPpPY
nonb3oBaTenem KOHCONW ANA BbLMNOJNHEHWUA KOoOMaHQI.

T No ymMonaamwpPMUilIaumsa OTKNWYeHa ANSA KOHcoOnNu agng

1394 MNpoBepkKa

3anycTurte shoow mamng-gonfig, 4WT06bB NpPpoBEeEpPUTb KOHGUTIYypPpaumn

1.395.CBA3aHHBbLIe KOMAaHABbI

BknwuyueHune AAA

KomaHRaa aaa new-model

KomMmaHagHblPexum rnobanbHONW KOHGUIrypauwuwm
pexunm
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtpoika

AAA [ wwwgtech.ru_|

PykoBopgc
mMcnonba3o0

UTob6b BkNoYHWARAcnBsBmONHMNT e Huryo XK
oOcTanbHBLBX komaHa AAA He MO XeT O bIT
BKNYeHa

Onpepne

neHuWe cnuUckKka MeTbYf6B aBTOpM3IauUMU

KomaHpa

aaa authorization exec { default | list-name } method1 [ method2...]

OnuncaHue
napamMerT?p

default: npwu MCNONb3O0OBaHUMU 3TOro nap
cnMcok MeTopoB OypageT mcnonb3oBaTbC

list-name: yk a3 biBaerT MM« cnunceka MeTopno
cCuMBODRNaXx.

method: y K a 3 bl B @ eaTy TMeeHTT oajeogay npmew group.  Cn v
METOAOB COJEpPXUT [JO YyeTbipex MeTOAO

| ocal : yKkasbBaerT, YyToO nokanbHas#+d
mcnonb3dyetTca agna aBsTtopusaumm EXEC.

none: yKas3bBaeT, 4TO aBTopuszauwuma E

group: ykasbBaer, YTO AON4d nMaoBTbLO3PYME3TACLS
cepBepoB. B HacToguWwee Bpewms nonaaA
RADIUS n TACACSH+

KomMaHQAaH bl
pexunm

Pexmum rnobanbHOMW KOHGUrypauumm

PykoBogac
Mcnonba3o0

MOnoppepxunusaerT aBTopuM3auMmi NONb3o
MHTepdenc KOMaHOHOMN CTPOKM NAS,
pa3peweHMnN Ha onepauumunm C UHTepdenc
HacTo4dlLlWee Bpewms aBTopunmsauuns EXEC
NoONb30BAaAT®E/NeWwNX nMNapyoTueeHOT M U K aL NI nNpwn
Ecnn nonb3oBaTentw He ypgaeTcsa BbNO]I
MOXeT BOWUTMWU B MUHTepdenc KOMaAaHOHOMN

Mocne HacTpPpoOWKM MeTopgoB aBTopu3auy
cTpoWNdM, pgnsga KOTOPpHBX pebyeTcBa napsor
CTB

T
cnyyae MeToOoAbl He nopagewmn yT

Onpepe

NNeHWNe cnunmcecekKa MeTOAOOB aBTopun3auummn

KomaHRaa

aaa authorization commands level { default | list-name } methodl [
method2...]

OnumncaHwue
napamMerTp

default: npwu MCNONb30OBAaAHNUNCKATHDWN yIpaPE
CNnMcoOkKk MeToaoOB OypeT mMmcnonb3oBaThbeC

list-name: yk a3 biBaerT nmMms cnuceka MeTOoOa4OB
CMMBOIMAX.

method: yk @ 3 biB a e T aweTTeoHOTbU @ i Brane w group. Cny
METOAOB COJEpPXUT [O YeTbipex MeToOAo

@ §) QTECH

MWP [OOCTYNHEE

40

K O M@



PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTp0|7|Ka AAA W
none:y Kkas3biBaerT, Y TO aBToOoOpuns3aunmd K OMa
group: YKa3bBaertT, 4YTO ans4d aBToOoOpunus3adul
cepBepoB. B HAQCTOA4HALuWee Bpewmd noaoaAn
TACACS+

KomMmaHagHblPexum rnobanbHOMN KOHGUIrypauwuwm
pexum

PykoBopgc MNO nogpaoepxumusBaerT aBToOpunsauunio K
mMcnonwmHmManNnonNnb3oBaTeEeENAaAMN. Korpa nonb3oBaTenb
KomMaHAy H a cepBep aytTeHTundukauyumm
pa3pewaert BbIMONHEHUE, KoMaHAIa B
ayTeHTUMPUKaULINT BdMDEHEEHNE, KoMaHa§ZA
oTobpaxaetrTcd coobweHme o TOM, YyTo
Mpnm HacTpoWke aBTOpPU3IALMKU KOMaAHLg VY
mcnonb3yeTcA4 B KayecTBE YPOBHS n

KoMaHgZa YPOBHSA B blueeo B1adT emFIMMH @ YMPOIBEES
Yy MO N4 a+ WD

Mflocne HacTpoOWMKM MeTO[OB aBTOpMU3auwNu
KcCTpoWNadNM, Tpebywwum aBTOpM3auMmMm K
MeTOoOAbl He NoagencTBYIWT

HacTtTponka cnuMmcka MeTOoOOoOB CeTeBOM aBTOpUu3auy

KomaHpga |aaaauthorization network { default | list-name } methodl [ method?2...]

OnucaHwune| default: npwu Mcnonb3oBaHNUM 3TOTr O nap

napameTp cnuMcok MeTopoB 6yageT mcnonb3oBaTbC
list-name: yKasbBaerT MMm4 cnuceka M@ & I
cMmMBOMax.
method: yk @ 3 biIB a € T aweTTeoHOTbM ¢ i Br@ne wm group. Cny
METOAOB COJEpPXUT [JO YeTbipex MeTOAoO
none: YyKas3bBaeT, 4Y4TO ayTeHTUMuGUMKaAaUMN
group: ykasbBaerT, YyTO AnNSA aBToOpMu3aluy
cepBepoOB. B mmpemsame@npepxmnBatrwTcs

RADI US u TACACSH+

KomaHagHbBPexmum rnobanbHOMW KOHGUrypauum
pexunum
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTp0|7|Ka AAA W

PykoBopgc NMNMOnogopopepxXxumBaeT aBTOpM3aLUUI CeTeBbX
mMcnonb30/ 3anpoc bl PPP n SLI P. Mocne Hac
ayTedmumpoBaHHBLE NoNb3o0oBaTenwn wuUnNwu
aBToOMaAaTMUu4YeCKMU.

Bbl MoXeTe HaRBPBOOIWMHB bIXPp WMe T 0 4 aC naegatyao
MeToa aBTOpMU3aUUKM BbINONHSAEeTCSA TONb
nonyyaeTt oOoTBeTa. Ecnunu aBTOpUIRETA)
cnepywowmn mMetoaq He 6yageT Mmcnonb3O0B

CepBeptbl RADI US mnun TACACS+ BO3Bp
aBTopusauunm AYyTEeHTMPUNUMPOBAHHBbBIX n
ceTwmn OCHOBaHa H a ayTeHTUuOnkKkaymun.
nNonNb3oBaTeNnNUW MOTyYyeEeBRBWNAOBHAPBL3 8RNI

BknwyeHne aBTOpM3IauMM ANA KOMaHA B pexXumax
PeXuM rnob6anbHOMW KOHUrypauumm M noapexummbl)

KomaHpa aaa authorization config-commands

KomMaHagHbPexum rnobanbHON KOHMUIrypauwuwu
pexunum

PykoBoagc|Ecnwmu B/ BKH O BKNIWYNTDb aBToOopusauyunio
MCNONb30O HEKOHMUT YypaLWOHHBbX pexXunmax (Hanp
pexnme EXEC), oTknwuymte aBTOpM3auwMu
Mmcnonba3ys4 dopmy n o 3TOMN KoMadHZ/Zbl.
sanyckarThb KOMaHQgbH (BT yppeaximmwe WK 0N O [
aBTopuszaunm

BKknwyeHwue aBTOpuM3Iauuvwunm AgnqA KOHCOMNMM Ansd B bin O7F

KomaHpa aaa authorization console

KomaHagHB Pexmum rnobanbHOMW KOHGUTIrypauumm
pexunm

PykoBopgc/ lMOMoxeT pas3numuyaTb nNnonb3oBaTtTenemn, K
MCNONb30O KOHCPBPNBONb3®IBaAarR@TMoOpble BXOAAT B CMuUC
KnnemwT Bbl MoXeTe BKNWYNUTbL UAWU OTKINI

nonb3oBaTenen, KOTOp®bEe BXR®agAmRTtT.obB®nn
aBTOpM3auuns KoMaHa§Z OTKRNlYeHa ons
MeTogoOB aBTOpMU3IauUMUKN KoOMaHg, npumMmeH

He BcTynaeT B Ccuny

1.396.Mpunmep KOHPUrypauwum

Hactponka aBRAPBKEG uum

HacmxaeayTeHTudrRXaga v aBEXELAR A LNEEIaTIEe Ne N p adly x
¢c 0 nmno 4. AyTeHTundukauma BXoga BbnonHgae EXEC B nok
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTp0|7|Ka AAA W

BbimnonHdaeTC4 HRADIUSe e rp e c eRARPIED H e oTBE
nepeHanpasB JUKOKKTaCI\LAHBYBIO P K03 a U U

CueHapun

10.1.1.1
E' | Gion = E Gl 02 E
User MNAS

Server

4yaerT,

Pucy @-6.x

War wu War Bk.nwounte AAA.

HaCTpOI.IJar 322.paHee HacTponmtTe cepBep RADIUS wnu
peanns3oBarThb yAhaneHHY O aBToOopusauyul
HeobGxoanmo peanums3oBaThb nNnokKkanbHY
MHPOpPpMaoumwK®d KanbHON ©as3e JgaHHLX 0O

War Ha.ctponrte cCnuncoek MeTogoOB aBTOpMUS:
pa3nNMYHbBIMM pexummamMm pgocTtyna WU Twun

War NMo.MmmMmeHNnNTEe HACTPOEHHBLAWA CNUCOK MeT
MponycTtute 3TOT war , ecnuropenam
yMoOn4yaHMI.

ABTopunusauwus4 EXEC 4ywacToOo mMucnonb3yeTcsH4

cmcTemMy, KoTopasg MoxXxeT ObTb peanunmsos

NAS QTECH#configure terminal

QTECH(config)#username user password pass
QTECH(config)#username user privilege 6
QTECH(config)#aaa newmodel

QTECH(config)#radius server host 10.1.1.1
QTECH(config)#radius server key test
QTECH(config)#aaa authentication login listl group local
QTECH(config)#aaa authorization exec list2 group radius local
QTECH(config)#line vty 0 4

QTECH(config- line)#login authentication listl
QTECH(configline)# authorization exec list2
QTECH(configline)#exit

MpoBep3anycTtute showmm awhow aaa method-list Ha NAS,

oTo06pasnTb KOHMGUTrypaumnt

NAS QTECH#show aaa methodlist

Authentication method - list:

@ §) QTECH

MWP [OOCTYNHEE
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTpoiika AAA

aaa authentication login list1 group local

Accounting method- list:

Authorization method - list:
aaa authorization exec list2 group radius local

QTECH# show running config

aaa new- model

!

aaa authorization exec list2 group loca |
aaa authentication login list1l group radius local
!

username user password pass
username user privilege 6

!

radius-server host 10.1.1.1
radius-server key 7 093b100133

!

line con O

line vty 0 4

authorization exec list2

login authentication list1

!

End

HactTponka aBTopusaauumum KomaHpa AAA

ObecneuybTe aBTOpPpM3aAaUMI KOMaAaHAO [ONsa 3aperumcrTpuposBa
CoO cnegywowum mMeTOfOM aBTOpMU3auumn nNo yMoOn4YaHWUI:
ypoBlHSa ¢ nomMowb TACAGSp Bephanu TACAPSFe pe 0eTTB e BaINONHAETC
nNnokKkanbHasa aBToOpM3auwusa. ABTopusaumsa npumumMmeHdAeTCSs Kk
CUCTeEeMYy Ko4HECpOerBb , M nonb3oBaTenam, KoOTOoOpble BXOOSAT
KNMWeHTOB.

CueHapun

10.1.1.1

g?, Gi 0/ Eza Gi 0/2 E

User NAS Server
Pncy #-8.«




PykoBopg

CTBO nNo HacHAMPOMke cepuma QSW

Hactponnka AAA

QTECH(config)#username userl password passl
QTECH(config)#username userl privilege 15
QTECH(config)#aaa newmodel
QTECH(config)#tacacs server host 192.168.217.10
QTECH(config)#tacacs server key aaa
QTECH(onfig)#aaa authentication login default local

War wu War Bk.nwounute AAA.
HacTpa .

War 32a.paHee HacTpounte cepBep RADIUS wn
peannms3oBarThb yoaneHHY O aBToOopusaul
HeobGxoagumo peanusoBaThb nNnokKanbHY
MHbDOpMamwwagibHON 6as3e JgaHHBX NOINE

War Ha.ctponrte Cnucock MeTogoB aBToOpMWU?:
pa3nNMYHbBIMM pexummamMm pgocTtyna WU Twun

War MNMomMmmMmeHNTE HACTPOEHHBINW CNUCOK MeT
MponycTtTute STOT war , ecCnv pmc e m
yMOMNM4YaHMUI

NAS QTECH#configure terminal

QTECH(config)#aaa authorization commands 15 default group tacacs+ local

QTECH(config)#aaa authorization console

MpoBep3anycTtunte shomwmmm gshow aaa method
oTob6pas3aunuTb KOHGMGUTrypauwuio

-list H a

NAS,

NAS

QTECH#show aaa methodlist

Authentication method - list:
aaa authentication login default local

Accounting method- list:

Authorization method - list:

aaa authorization commands 15 default group tacacs+ local

QTECH#show run
!

aaa new-model
1

aaa authorization console

aaa authorization commands 15 default group tacacs+ local

@ §) QTECH

MWP [OOCTYNHEE
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTpoiika AAA

aaa authentication login default local
I

nfpp

!

vian 1

!

username userl password 0 passl
username userl privilege 15

no service password - encryption

!

tacacs- server host 192.58.217.10
tacacs-server key aaa

!

line con 0

linevty 04

1

end

HacTtTponka ceTeBOMW aBTOpuszauyuuum AAA
CueHapun

10.1.1.1

g?, Gi 011 EE; Gi 0/2 E

Uiser MAS Server
Pucy a8«
War u War Bk.nwounte AAA.

HacTpo o
War 32a.paHee HacTponTe cepBep RAEIoLX on
peanunms3oBarThb yganeHHY O aBTopusaul
HeobBxoagumo peanusoBaThb nNnokKanbHY
MHPOpPpMaAauyuMiw O NokanbHON 6as3e [JgaHHDLb
War Ha.ctTponTe CnNnucok MeTogoOB aBTOpMWU?:

Pas3nNMUYHBIMUN UpEOICMayMa U TuUNaMuM ycCcny

|_|pOI'IyC nTeE 93TOT war , ecnwu mcnon

n
H
War Mo.MmmMmeHNTEe HACTPOEHHBIWN CONUWCOK MeT
T
yMOMN4YaHMUIO

NAS QTECH#configure terminal
QTECH(config)#aaa newmodel
QTECH(config)#radius server host 10.1.1.1
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTp0|7|Ka AAA W

QTECH(config)#radius server key test
QTECH(config)#aaa authorization network default group radius none
QTECH(config)# end

MpoBep3anycTtute showaaa anethod-list H a NAS, 4T OO bl
KoHUMrypauuto

NAS QTECH#show aaa methodlist

Authentication method - list:

Accounting method- list:

Authorization method - list:
aaa authorization network default group radius none

13100HacTtpounka yuyeTa AAA
1.3.101.9 e KT KOHPUurypauyuum

f 3amcwBarcTnonb3oBaHWE CeTeBbLIX PecypcoB NOMNb3O0BE

1T 3anwuvcesmBigp ol €c C bl BXOAda " BbiXxofga nonb3oBaTene
BbIMOMNMHSA eMble NoNb3oBaTenaMn BO BpPemMss ynpaBnewH.

1.3.102.MpumMevyaHns
O mMegraox y4yerTa

1T Ecnm cxema yyeTa CcCOOEepPXWT HEeCKONbKO MeTOA4OB )
COOTBETCTBMUM C nocna@gopainikmb meaDO®EwioBH Cnepgyto
yyeTa BbNONHAeTCHA TONbLKO TOTrpga, Korga TeKyluwu
yuyer He paboTtaer C Mcnonb3oOBaHMUEM MeTopda,
mcnonb3oBaTbCA.

T MNocne HacCTpPOWNKM cnuceka MeTOoOadOB yyeeaKkuo y
nNpMMeEeHSETCSACTKpoo MEBYIMe MECNM K CTpPpOKe nNpumeHsaeTcCsd
yyeTa He nNOo YMONYaHMUIO, OH 3aMeHNWT CNUMCOK no
HeonpepgeneHHbBN CMNUCOK MeTOJOB K CTPOKeE, cumcrT
yyeT B O9TON cTpewe Wezddps8kcmTwnut B CUOYy TOnNbK
npuMmMmeHeH onNnpegeneHHbLN CMNUWCOK MeTOOOB.

Y 4y eBEXEC

YyueEKECBbINONHAETCHA TONbKO nNnocne 3aBepuwe NASHE dYwHreaHTU
EXEC He BbimnonHdaeTC4d, ecnwu ayTeHTUudunkKkauyumnsg npwu B X

ayeHTUudmnkaumm ucnonwayeBEccmn eelfaov@man e BbinonNHAeTCd [
nonb3oBaTena npu BKopeywe Hean chyemeT, BHbINMONHATbCSA n|
nonb3oBaTensa M3 CUCTEMBI.

YyeT KOMaHRA
Tonbko npACAGSHonmoggepXmBaeT yuyeT KoOMaHA.

a7
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTp0|7|Ka AAA W

1.3103.llarm Hakcmpown

BknwueHune AAA

1
1
1

O6sasaTenbHbLNN.
3anycTunrte aaaoewanogely 4 TOOB BMAAIKYNTDL
Mo ymMonuyaHwuiw AAA OTKNWYEeH.

OnpepeneHne cnugrkma EXeCroagoB

T

1

3anycTuTe adacamc@untng exec NS HaACTPOWMKW cCcOMcCKaAa Me-
EXEC.

OTa KOHMuUrypaumsa obasaTenbHa, ecnun BaM HYXHO
EXEC(BKNH0Yasas HacTpPpoOMWKY CcnmckKka MeTOAOB MNO YyMOIN:
H

YpoBeHb paspeweHMn pgocTyna no YyBEXBG+eamw@n gns
HN3KWUMNM. (Monb3oBatTenun K oHNASWMe pMeo3r YKTO HICOQA K BTHOGH A 1
Mnwu 4y eTelees Kaxpoe NOAOKNIWYEeHUE c4u TEXECT Cc A no
HanpuMmep, no nlielsebrs ameemee3vo S8H.)e ne m

Mo ymMonyaHwuti c¢nunc oBEXEQHEET OHOAOCBT PYyOdEEHT. a

OnpeneneHMe cnuncekKa MeTOAQOB Yy4dYeTa KoOoOMaHA4

1

1

1

3anycTuTe aa@ocauntmg commands, YyTO06GbB HaAacTpPpOMUTbL CNWUC
yyeTa KoMaHfg.

OTa KoHurypauma obaszatenbHa, ecnnMm BaM HYXHO
KoMaHag (BKNwWYasa HacTPOWMKY cnMcKa MeTOoOnOB nNo

Mo YyMOMNMYaHMWIO CNUCOK MeToagoOB yH@IT|®K OK OM@® T O KHO
TACACS+ nopgppepxXuMuBaeT yyeT KOoOMaHg.

Onpep.eneHMe cnunmckKka MeTOAQOB ceTeBoOro vyyerTa

1

1

T

3anycTuTe adacaacpwnting network, UTOoO6bB HaAacTpPpOMUTb CcNHUC
yyeTa ceTwun.

9T a KOHOUIrypaums4 obasaTtenbHa, ecnwu BaM HY XE
ceTepoireora (BKNWYas HAaCTPOWKY CNUCKaAa MeTOAOB

Mo YyMONMN4YaHMNI CNUWCOK MeTOOOB ceTeBoOoro yyerTa H ¢

MpumMeHeHUMe MeTEBHEGB yHasTHIPOWE

T

T

T

T

3anycTute acmmwnidnggexec B pexunme KOHMOAPp Y P LTI bl
NPpMMEHUTb MeEXEGK Yy Ke3IaHMHHINE

O9Ta KOHMuUurypaumsa saBndeTtTcsa obas3aTtTenbHOR, ecni
MeToagoBEXECeGT §KasaHpHowme VTY
BaM He HYXHO 3anyckaTb 9Ty KOMaHAY, ecnun Bbl

yMOoOn4yYaHMUIO.
Mo yMon4yaHMWWIW0 VBYCEB AC3TapPHOBK IC O CNUCKOM MeTOOOB Yuye

MpumMeHeHUMe MeTOoaOB y4vYyeTacrRepmxeaVAYyKa3aHHOV

T

T

3anycTurtTe accoumtmg@ymmands B p e Xu Me K O Hcdrmpr oykpraTuan bl
NPUMEHUTDb MeTOAb yyeTaTWoOMaEeHWNTKY ykKasaHHOMN

OTa KOHPUTrypampmwa ,oBREIIMTBBAM HYXHO NPUMEHUTbHbL CI
KOMaHO K YK @oa&KHEH NVNITY

BamMm He HYXHO 3anyckaTb STy KOMaHAay, e€ecnu Bbl
yMONnYyaHU.

Mo yMonyaHMMI0O VBYCEB AC3TapHOBLK IC O CNUCKOM MeTOoOOgOB Yyu4e

48

QTECH

MWP [OOCTYNHEE



PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTp0|7|Ka AAA W

BknwyeHuneneBuneBy4yerTa

T OnumoHaAanNnbHO

il PeKomeH,u,yeTcn HaCTPpPOUTHDb obHoBNneHMUe yyerTa an4qa
il Mo yMOn4YyaHMMWIO obHoBNeHMUE yyerTa OTKINWYeHO.
HacTponmka MHTepBana oOoOOHOBNeHMWSA y4yerTa

T OnumoHaAanNnbHO
1 PekxkomMeHagyeTCcsa He HacTpauBaTb MWHTEpBHAA WHM™HE.B N €

1.3.104.NMpoBepkKa
3anycTunrte show mamng-gonfig, 4To0o6b nNpoBepuUTb KOHPUTrYypauwu

1.3.105.CBA3aHHbLIle KOMaHAbI
BknwyueHune AAA

KomaHpa aaa new-model

KomMaHagHbPexum rnobanbHON KOHMGUIrypauwuwu
pexunum

PykoBogc Ut ob6b BKAWYHMARAcHTBMIBIONHMT e U yo KK
MCNONb30O/0OCTAanNbHBLX komaHpa AAA He MO XeT OblT
BKNYeEeHa

OnpepeneHne cnugra EXeCropaoB

KomaHpga |aaa accounting exec { default | list-name } start-stop methodl [
method2...]

OnuncaHwne| default: np un mcnonb3oBaHWUMNM 3TOro napam
napamMeTp cnuMcok MeTopoB 6yageT mcnonb3oBaTbC

list-hname:yk a3 biBaeT MMSA CONMCKa MeTOaOB Y

method: yk a3 biBae T WIERETHOTALMD N IK INGNA U group. Cny
MEeTOAOB COMep»Ipre XxXagmeTo[0B.

none:yk as3biBaeTtT, 4TO yuyeT EXEC He BbNC
group: yKas3bBaeT, 4TO rpynna cepBepo
B HacToOAwee Bpewms nogpaepxXxuBsatrwTcs
TACACS+

KomaHagHbBPexmum rnobanbHOMW KOHGUrypauum
pexunum

PykoBopagc/ lMMOBknwyaetr ydyeT EXEC Tonbko nocne
Mcnonb3o0 Npwu BXonage. Yyer EXEC He BbiNnOJNHSA
ayTeHTMWdPuMKkKauma npwm BXOJAEe B CUCTEN
ayTeHTUuUKaunmn.
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hacrtponxa AAA [ wwwgtech.ru |
Mocne BKNIYeEeHUSH VibeSTOB,aTEDE ABXODM T
KoMaHaHon cTpokunu NAS, NAS oTtnpaBns
cepBep ayTeHTudukauummn. Korpga nonbs3
oTnpaBnsaeTr coobuweHme o6 ocTaHOBKSE
Ecnwn NAS He oTnpamgenseT Heoabeewduue
nonb3oBaTens B cmcrtemy, NAS He 0
OCTaHOBKEe y4yeTa nNpu BbXOOgEe NONb30B
Mocne HacTpPoOMNKM MeToLOB Yy4dyerTac EXE:

VTY, Tpebytwwmm yyerTa EXEC,; B rHpe
nogenwcTBYIT

OnpeneneHMe cnuncekKa MeTOAQOB Yy4dYeTa KoOMaHA4

KowmaHpga |aaaaccountingcommands level {default | list-name } start-stop method1

[ method2...]
OnuncaHuellevel yk asabiBaerT YyPOBEHb KOMAadHaZIQbl, ans
napamMeTp y4dyerT. 3HauvymeuwHTuces Hea xpuanas3oHe o1 0 A

KOMaHAb CKOHMUTI YypPUPOBAHHOIO YpPpOBH
cooTBeTCTBYytlWYyw MUHDOpPpMaAaUWUI Ha ocC
nakerta.

default: np un MCNONb3O0OBaHUM 93TOTrO napam
CNMCOK MeT OMacomBO fMbby3goeBTa TbCSA MNO Y MO Ny

list-name:yk a3 biBaeT MMSA CcONMcCKa MeTOgOB Y

method: yk @ 3 biB @ € T uMMaeeTHOT abeh U K saanatand group. Cny
METOJAOB COJEpPXUT [JO 4YyeTbipex MeTOAoO

none:yk a3 bilBaertT, 4TO yuyerT KoMaHAa H e B E

group:y Kk a3 blBaeT, 4MTO rpynna cepBepoOB
B HacToswee BpemMs noagpepxusaeTcsa T

KomaHagHbBPexmum rnobanbHOMW KOHGUrypauumm
pexunum

PykoBopgc NMOBknNntwyaeT yuerT KOMaAaHAOg TONMNbKO Moy
mcnonb3olnpwu BXopge B cumcrtTemMy. YyerT KoMaH
BbiMONHAEeTCHA ayTeHTudbumKkaumsa npu BXC
MeToan ©6e3 ayTeHTMPUKauumu. Mocne B
MHPOpMaAayumMmiw o KoMaHRZAax HacCTpPOEHHOT
nNonb3reela , M oTnpaBnseT MUHPoOpMaALUULI

[flocne HacTPOWMKKMU MeTOOOB Y4YeTacCcROMEI
VTY, Tpebytwwmm yuyerTa KOMaHa§.Q,; B n
nogenwcTBYIT

50

@ §) QTECH

MWP [OOCTYNHEE



PykoBopgcTBoO

HacTtpoika

no Hac#POnke cepumsas QSW

AAA

OnpepnpeneHune

cnuncekKa MeTOAOAOB CceéeTeBOTrO

KomaHpa

aaa accounting network { default | list-name } start-stop methodl [
method2...]

OnuncaHue
napamMerT?p

default: np n
CNUCOK

MCNONb3OBAaAHMUMU
mMeTopgoB 6ygaerT

9TOTrIrOoO napaw
Mmcnonb30BaThbOC

list-name:yk a3 biBaeT MMS CNUMCKa METUMBBE NG

YyTOo coobwWeHMUE Hav
oTnpaBnawTCcAa, Korg
OTKNM\Y
Nonb:
Tor o,

Cnv

start-stop: yk a3 biBaerT,
OCTaAHOBKM y4yerTa
ceTu " Kor ga nonb3oBaTensb

CoobwewhMavyana»yyaesBaerT, yTo
gocTtyn K ceTwu, He3aBUCUMO OT

method: yk a3 biBae T WERETHOTAMD N IK INGNA U group.

pexunm

MeToOA4OB CcOJepXMT [AO 4YeTbipex MeTo0p[o
none:yk asblBaeT, 4TO CeTeBOW y4yeT He E
group: Kwg3blBaerT, YTO Trpynna cepBepoOB
yyerTa. B HacToswee BpemMsa noagaepxXWE
m TACACSH+

KoMaHagHbPexum rnobanbHON KOHMGUIrypauwuwu

PykoBom®
Mcnonba3o0

MOoTnpaBgnsaeT aTpubyTb 3anvMamumma o
OeNCcCTBWUIW NONba3o0BaT e nstart-stfpinocineBIDEE3 yeer
HacTpoOMWKW NapamMeTpoB yyeTa NONb3O0OB

Bk nrwoye

Hue OOHOBNEeHMUA yuyerTa

KomaHga

aaa accounting update

KomMaHAHBbI
pexum

Pexmum rnob6anbHOMW KOHGUTrypauumm

PykoBogac

ObHoBNEeHNE yyerTa Henb 31 nc i AAMARA3 0

mcnonb33o/BKNtoH.e HllogkieioMEeHy X6, AAAnycTuTte 3Ty
BKNWYNTbL OOBHOBNEeHME yuyerTa
HacTtTponka MHTepBana oOOGOHOBNeHMWSA y4dyerTa

KomaHRaa

aaa accounting update periodic interval

OnumncaHwue
napamerTp

interval: yKkasbBaerT MHTepBan o6HOBNEHI

KoOpoTH«MunMnHyTa

KomMaHRAaH bl
pexunm

Pexmum rnobanbHOW KOHDUTypauummu

@ §) QTECH

MWP [OOCTYNHEE
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTp0|7|Ka AAA W

PykoBopgc O6bHoBneHMUeE yyerTa Henb 3 4 nci AAAAD HE@
Mcnonb30 BKNiwH.e HNToxKmeioY cHIWSHKO ,3AAAMPAy cTnTe 9Ty Kk
HacTpoOMTb WMWHTepBan obBHOBNeHWA y4yerT

1.3.106.Mpuumep KOHUurypauumm

Hac T pounkaAAR BXEE a

HacTponte ayTeHTUnIOUkK aLlEXEC ompin noOXIGB @ B@ATTgEaigeaig HUWAT Y
no 4. AyTeHTunodukauyma npwu BXoAde B bl,m O B H AYXEECTH B
BoinonHaeTcda RADIUS.epBepe

CueHapuimn
10.1.1.1

£ o

User MNAS Server

Pwncy aodlk

War w War Bk.ntounte AAA.

HacTpo
Ecnunm HeobGxopumo peannmsoBaThb HHb

yhane
HacTponte cepBep RADIUS wmwnu TACACS+.

War HA.ctTponte cnuMcok MeTopoB ydyeTa AA
pexXxMmmMamMunm pgocTyna M TuUunamu ycnyr.

War NpmmeHNnTE HACTPOEHHBIA CNUCOK CMEPTOC
MponycTtTute 3TOT war, ecnu uMcnonb3

NAS QTECH#configure terminal

QTECH(config)#username user password pass
QTECH(config)#aaa newmodel

QTECH(config)#radius server host 10.1.1.1
QTECH(config)#radius server key test
QTECH(config)#aaa authentication login listl group local
QTECH(config)#aaa accounting exec list3 start stop group radius
QTECH(config)#line vty 0 4

QTECH(configline)#login authentication listl
QTECH(configline)# accounting exec list3
QTECH(configline)#exit

MpoBep3anycTtunte shommm gshow aaa method-list H a NAS,
oTo06pasnTb KOHMGUTrypaumnt

NAS QTECH#show aaa methodlist
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTpoiika AAA

Authentication method - list:
aaa authentication login list1 group local

Accounting method- list:
aaa accounting exec list3 start - stop group radius
Authorization method - list:

QTECH# show running config

aaa new- model

!

aaa accourting exec list3 start - stop group radius
aaa authentication login list1 group local
I

username user password pass

I

radius-server host 10.1.1.1
radius-server key 7 093b100133

!

line con O

line vty 0 4

accounting exec list3

login authentication list1

!

End

HactTponmka yyeTtTa KomaHpag AAA

HacTtponte yuyer KoMaHRA ans nonb3oBaTenewn, BoOolwWeglL
MeToaOAOM VYy4yerTa no yMOn4yYaHMMIO. AyTeHTundunkauymns npwu
pexunme, a yyeT KomMaHO BBACACSHSAeTCHd Ha cepBepe

CueHapun

10.1.1.1

g?, Gi 0/1 =:= Gi 02 E

User MAS Server

Pncy @bl
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTp0|7|Ka AAA W

War wu
HacTpaQa

War Bk.nwouunute AAA.

Ecnn HeobGXxXoagummo peanumsaoBaTb ypanNneHHDL
HacTpounte cepBep RADIUS mnu TACACS+.

War Ha.ctTponmTe cnucok MeTopgoB ydyeTa AA
pexXxmmMamMum pgocTyna M TuUunamum ycnyr.

War NMNpmmMmeHNnTE HACTPOEHHBIA CNUCOK CMEPTOC
MponycTnTe B33TOT wWar, ecnu Mmcnonbs3

NAS

QTECH#configure terminal

QTECH(config)#username userl password passl
QTECH(config)#usernameuserl privilege 15

QTECH(config)#aaa newmodel

QTECH(config)#tacacs server host 192.168.217.10

QTECH(config)#tacacs server key aaa

QTECH(config)#aaa authentication login default local

QTECH(config)#aaa accounting commands 15 default start stop group tacacs +

MpoBep

3anycTtute showaaa anethod-list H a NAS, YT OO bl
KOHMUrypauwui

NAS

QTECH#show aaa methodlist

Authentication method - list:
aaa authentication login default local

Accounting method- list:
aaa accounting commands 15 defaultstart - stop group tacacs+
Authorization method - list:

QTECH#show run

!

aaa new- model

!

aaa authorization config - commands

aaa accounting commands 15 default start- stop group tacacs+
aaa authentication login default local

nfpp
|
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTp0|7|Ka AAA W

vlan 1

!

username userl password 0 passl
username userl privilege 15

no service password - encryption

!

tacacs- server host 192.168.217.10
tacacs-server key aaa

!

line con O

linevty 04

'

end

1311.HactTpounka rpynnbl cepBepoB AAA
1.311.1.9c¢ddhe KT KOHPUurypauyuum

T Co3pante onpepenasaemMymwpyimmybb3oaspsepe’s UM [JobaBb
OAWH UMUNWNW HEeCKONbKO CcCepBepoOB.

T MNpw HacTpPpOWKE C NMAOCEKHOTB MK Ta@Lgy@ p M3 aumm ”U  ydyerTa

MeTOoOAbl NOCHNe WMUMEeHUW T pynnbl cepBepoOB, 4yTo0b6H Ce
ons ob6paboTkmgeesmmMpPckBLBMBIAR MU N Yy4deTa.

T NWcnonb3ynrte camMmoonpepgensgemmbe rpynnbl ceps
ayTeHTudPukKkauyummn, aBToOopuMm3auunmunm ”NU yyerTa.

13112NpunmMmeyvyaHusd

B onpepensemon nonb3oBaTenemM Trpynne <cepBepoB MO
cepBepb W3 TpPpynnb CepBepoB NO yYyMONYaHMULI.

13113. llarmacTpoOMnKM
Co3zpgaHue onpepgensemMomMm nonb3oBaNAdnem rpynnbl

1T O6sg3aTenbHBLLN.

T HasHaybTe OCMbLCNTNEHHOE MUMSA NONb3O0OBaAaTEeNbCKOWN T |
npegonpegenedHHbe Kaliosivdaacrs+ BC MaueeaH O Ba H U U .

Jo6aBneHnMe uneHa rpynnbl cepBepoB AAA

1T ObasaTenbHbLBN.

1 8anyctTurtesatvemypammagpwybo gob6aBsButb YynNneAMB rpynnb C-

f Mo ymMonyaHWniw nNnonNnb3oOBaTenbcKkasa rpynna cepBepor

Hactponka a/RFPprmpyymmbl c e p/B\e po B

1T Heobga3aTenbHLBN.

T 83anycTturte ixorivirwargding, YyTO06b HacTpOdRFEBpPpYammEeM 6y T
cepBeMA.B
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTp0|7|Ka AAA W

T Mo ymMonuyaHunw 1 pAFAMP MHam@Blepkmer rnob6aRkHOW Tabn

13114 MpoBepkKa

3anycTtunute shoosmagrgup, 4TOOb NpoBEepPUTDb KOHPUTYypauwut.

1.3.115.CBA3aHHbLIle KOMaHAbI

CozpgpaHue onpepgensemMonM nonbppa@/MnemM rpynnbl

KowmaHpga |aaagroup server {radius | tacacs+} name

OnwncaHwue| name: yKkasbBaeT uUMS co3jaBaeMoWn T py
napameTp coagepxaTb KnoyvyaiBswetacacsHQ B@ O CK ONbKY C
MmMeHaMm rpynn cepBepoB RMDhUSHMITA

KomMmaHagHBPexum rnobanbHOMW KOHGUrypauumm
pexum

PykoBopgc WUcnmnonb3ynrte AITY KoMaHagy aona4 HacTf(
Mmcnonb3o0O HaAaCcCcTO4dLWee Bpewms noggepxXumBalwTcs r
TACACS+

No6baBneHnme uYuneHa rpAMANRbL cepBepoOB

KowmaaH g server ip-addr [auth-port portl] [ acct-port port2]

OnncaHwne|ip-add: yrkasboaapepec| PepBepa.

napameTp nhor; ykasbBaeT nNopT ayTeHTudukauwm

noafdepxXxumBaeTcs TONMbKO Trpynnow cepB.

port2;y Kk a3 biB@a@TIiacepBep@3ITOT napamMeTp
TONbKO rpynnonmn cepBepoB RADIUS.)

KoMaHOgHB|PeXxumM KOHPpUTrYypauuum rpynnbel cepBepoOB
pexunum

PykoBopgc Korga Bb gob6baBnserte cepBepb B rpyn
MCcCNonNb30 NO yYyMONYaHMUWW, eCcnnM Bb He YyKaxeTe n

Hactponka a/RFPprmpyymmbl c e p/B\e po B

KomaHga ip vrf forwarding vrf_name

OnuncaHunelvifname: ykasbBaeT uma Tabnumusw VRF
napammeTp

KomMmaHagHBPexXxumM KoHPUTrYypauumm rpynnbl cepBepoOB
pexunm

56

@ §) QTECH

MWP [OOCTYNHEE



PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTpoiika AAA

PykoBoac MMlcnonb3ynte 39Ty KesmBawagyTb duTabBuuyy
mcnonb3orpynne cepBepoB

1.3.116.Mpuumep KOHUrypaumm

CozpgaHue rpynnbAAcepBepoB
CospanTte rpyniADiUSe pre oM. IP-aaopeca cegleelpbkRl B
m 10.11Papgpdpeca cepepPp®OBe1B1.3 1 10.1.1. 4.
CueHapun

g1:10.1.1.1

=
=3
&

g2:10.1.1.2

g310.1.1.3

y g4:10.1.1.4

Pwncy &-bd2k

Mpepgonocil B ceTwn HacTpoeHb HeoOXOo aNIVLEEC a W HUT
HacTpPpOeHb CceTeBbe NOoOAKNKWYEeHUNSH "
cepBepam.

2. Bk neHAAA

War u _j/Wlar HactponTe(kepeeppRi nNpuHagnexut K
HacTpowni yMOn4YaHMW) .

War Ch.3ganTte onpegensemMbe nNnonb3oBaAT
War 0».6aBbTe cepBepb B rpynnb cepBeE

NAS QTECH#configure terminal
QTECH(config)#radius server host 10.1.1.1
QTECH(config)#radius server host 10.1.1.2
QTECH(config)#radius server host 10.1.1.3
QTECH(config)#radius server host 10.1.1.4
QTECH(config)#radius server key secret
QTECH(config)#aaa group server radius gl
QTECH(configgs-radius)#server 10.1.1.1
QTECH(configgs- radius)#server 10.1.1.2
QTE®(config- gs- radius)#exit
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PykoBoagcTtTBO nNo Hac#POMnke cepwusd

Hactponnka AAA

QS W

QTECH(config)#aaa group server radius g2
QTECH(configgs-radius)#server 10.1.1.3
QTECH(configgs-radius)#server 10.1.1.4
QTECH(configgs- radius)#exit

oTobOGpasnmTb KOHGUTYypauuto

MpoBepki:¢3anyc TKuotvea Hghew aaa group u show run H a

NAS,

NAS QTECH#show aaa group
Type Reference  Name
Radius 1 radius
tacacs+ 1 tacacs+
radius 1 gl
radius 1 g2

QTECH#show run

!

radius-server host 10.1.1.1
radius- server host 10.1.1.2
radius-server host 10.1.1.3
radius-server host 10.1.1.4
radius- server key secret

!

aaa group server radius g1
server 10.1.1.1

server 10.1.1.2

!

aaa group server radius g2
server 10.1.1.3

server 10.1.1.4

I

1311.7PacnpocTpaHeHHbIe OWNOKM

T Ons cepBRADIUSB wncnonb3ytwnx
yMOn4YaHMIO, npwu

ayTeHTUuPUKauunmn
T TonbkoO

mnm ydyerTa.

r py n nRADIOSvpoBreepTo BO bI T b

NnopT bl
3 ganverqoknes  kgooMbaaHBOIbe H U S

HacTpo¥RFa c

ayTeHTUIOUKal
cepBepoB Yy

atTpuby
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTp0|7|Ka AAA W

l13122HacTtTponka AAMpEmOKCHOBE AOMEeHa

1.3121.93¢ddhpe KT KOHPUurypauum

CospgaBant dAAAaxieiMEm o Nb3 0BaXmeneai3 BWR . loMme HaXx.

1.3122.NMpuumMmeyvyaHNs

O cnuckax MeTOAOOB CCbINOK B AOMEeHax.:

T Cnuckwn MANAD D ®XB® TOP ble Bbl BhbOupaertTe B pexunme K
AONXHb ObBITb OnNpepeneHb 3 ap aHee eo.n pEecanenn ecHnbM c3kavp al
npm UMUX BbOOpe B pexXxume KOHMDUrypauumuum [goMeHa Cl
YTO KOHMDUrypaumm He cCylwecTBYIT.

T UmMmeHa cnNnUuCKOABA MsBTBIDOHP@EHHBIX B pexXmme KOoOHPUrypauyl
cooTBeTCTBOBATb WMeHaM CnNOMKWCKIONBA MenA&AoosEE,c naoin p e,

OHMU HecoBMeCTVVARAHEe cMYX®&®B O bl T bN PIePIAOBCATAABBHI, N 5
nonb3oeBdBTAOMEHE.

AOMeHEe no yMONYaHMI:

T OomeH NOoO ymMoOn4YaHMUW: NOCAAMMHBKOB®DHOBRASAOAOMEKBE €
nonb3oBaTenyd He CcOoOOepPXUT UHIPANAMPEMIO CT aBORERE
nonb3oBaTenw Ha OCHOBEe JAJOMeHa MNO YyMONYaHWNI.
nepeHoCMMasas MUMeHEeM NoNb3oBaTend, He HacTpOEewHa
UWTO BOBATEeNnNb HeaBTOpM3OBaAaH MU He 6b6ypeT nNnpepgoc
AAA. Ecnum goMeH NO yYyMONYaAaHMWI M3 HAYaNbHO HEe He
BPYYHYIO.

T Korga cAMMk® aoCcCHOBE JOMeHa BKINW4YeHa, JOMEH no
No yYyMONYaHMUI, moerc® 3Hmaa®x BPW YHY LO. MmMa—pomeHa

default. OH umcnonb3yeTcda gnsa AYGODOIGBDOBAGHHUITHA MY C MW
nonb3oBaTenewm KOTOPp blX He copagepxar MHPOpMaLUW
yMOoOn4yYaHMWI He HacAAApeROCTYIyKHaAaANA nNMOUMbBROSRAT €N
nonb3oBaTenenm He coagepxaT MHDOPMALUMNI O JOMEH:¢

A OMEeHHbIX MmMe HaXx:

T MmeHa pgomMeHOB, cogepxawumecs B MUMeHax NONb3O0B
H aNAS, conocTaBnskwTCAa NO NpPpUMHUMNY Haumbonbuwero

T Ecnm wmmMa nonb3oBaTeYAEeHKPRPMELBPDPKMN T WUHPOpMauyuwn
JOMEeHe, HoO JOoOMEH HEMAS, HagopMWean o /HEA3 OB aTeni H
npepgocTaBnaerTc4d.

1.3123.llarm HacTpoOMKM

BknwyueHune AAA

1T O6sg3aTenbHBLLN.

T 3anycTtwunrte aaaoawanogel 4T O0OOB BMRAAIIOYNTDbL
T Mo ymonyaHwniw AAA OTKNWYEeH.

Bk nwyeHune EAYyHabd bdo C Hj®B@ H

1T O6sg93aTenbHBLLN.

1T 83anycTtwurte azxacddmmampeyable, UTOo06b BKIIWWMNATHA CcalcyhnkodBye
JOMEeHa.

f No ymonyaHunAAeaymbaoBe OgOMeHa OTKINWYeHa.
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HzxTponka AAA [ wwwgtech.ru_|

Co3paHMe pQgOMeHa UM BXOA B pPeXUM HAaCTPOMUKUN A[cC
T O6g93aTenbHBLN.

f 8anycTturte axadonzmim,yT 616 Cco3 gaTb [OJBOME WH,aBcCUI/PO € H H bW
JOMEH.

T Mo ymMonyaHW AOMEH He HacTpoOEewH.
CBsA3biBaHUe AOOMEeHa co CNUNCKOM MeTOOOB ceTeBC

T 83anycTturte accaoumtmngiietywvork, 4 TO0OO6B CcBS3aTb JOMEH C Me
yyerTa.
T Or KOHOUT Y paumbas 39aBTNesnebTHCOSM ecnum BaM HYXHO n|

1 Ec M OoOoMEeH H e cBdA3aH co cnnckKoM MeTOOORB ceTesB
nece oOonb3yeTcCd rnobGanbHBLN cnunmcecok MeTOaOOB no Y M(

CBA3bBaHUe AOMEeHa COBcanemmﬁommnmmmu

n
e
a
yKa3aHHHﬁ cnunmcecoxk MeTOOORB ceTeBoOoro yyerTa.
n
n

T 3anycTtwnrte aatbavizatign ynetwork, 4yTO0b6b cCcBA3aTh OJOMeH |
MeToOa4OB CeTeBOMW aBToOpU3IaAaUUN.

T O91ta KOoOHMpurypauma gaBnsaeTcsa obdas3aTenbHON, ecnwn
YyKa3aHHbBLN CNMCOK MeTOgOB CeTeBOW aBToOpuU3IaAULMN.

T Ecnmn pomeHr3taed CO CNUCKOM METOJLOB CeTeBOW aBH
onsa aBTtopusauumm mcnonbs3yetTcsa rnodanbHBLW CMOMKUCC

HactTponmka cTaTtTyca poOMeHa
T OnumoHAaAanNnbHO

T Korga pomMeH HaxogwmTtTcsa B COCTOAHMUM ONOKUMUPOBKMN
BOMWTMWU BIYyCUCTE

T Mo ymMonyaHW Nochne co3pJaHMWUSA AOMEeHa OH HaxoAal

ykasbBaeT Ha TO, YTO BCeM MnNonb3oBaTtTenam B /[
ceTeBble Ccnyxohbl.
HacTtpounka TOr o, cnepyert nwun cogepxarThb Ao

nonb3o0BaTenew
T OnumoHAaAanNbHO

T Mo ym@HWI uMeHa nNnonb3oBaTenen, NASour opemmme pp 6 M
ayTeHTunodmnkauymnmn, cogepxaTt uMHPoOpMaAaUMI O JOMEHE.

HacTponMmka MaKcCMMaAaNbHOINO KOJIM4ecTBAa NONb3O0B:
T OnumoHanbHO

i Mo yMOnNn4YyaHMNIO MaKCcuUumManbHOE KonmnyecTBO NOoOJNb3O0B:«
O O Mee , He OrpaHuMmyeHO.

13124 NpoBepkKa

3anycTute shoowamadomgin, 4TOObB NpoBepuUTb KOHPUTrypauui.
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PykoBopgcTtTBO no

HacTtpoika

HacHAPO nke cepusa QSW

AAA

1.3.125.CB A3 a HH ble

Bk nwoye

KOMaHaAbI

Hune AAA

KomaHpa

aaa new-model

mcnonba3O0

KomMmaHagHblPexum rnobanbHOMN KOHMGUIrypauwuwm

pexum

PykoBopagc/ Ut o06b BKNWYHMARNACNT BT ONHNT e W yo XKH

MCNoONb30O/0OCTanNbHBLKX komaHa AAA He MO XeT OblT
BKNKWYeHa

BknwyeHune é&RNyH@d bDCHOBEe paOOMeHa

KowmaHpga |aaadomain enable

KomMaHagHblPexum rnobanbHON KOHMGUIrypauwuwu

pexum

PykoBopagc Mcneaiynrte 3Ty KoOMaHay, YHTOOB BKIK

AOMeEeHa

Cos3pnaH

ne AOMEeHa n BXoAa B

pexXunm

KomaHpa

aaa domain { default | domain-name }

OnunmcaHwue
napamMerTp

default: 3TOT
yMoOn4yYyaHMI.

napamerTp

domain-name: ykKkas3bBaeT UMSA CO3

mcnonb3yeTcCca4d

gasaeMoTr o

KomMaHAH b
pexunm

rnobanbHOMN

Pexunum KOHMQUryp

ayuunu

PykoBogc
Mcnonba3o0

Mcnonb3aynrte 9Ty
cnyx6oe AAA Ha
yMONUY@HMECHOMK
JOMEHeEe, NAS
yMoOn4YaHMI,

KomMaHAay,

nmMms
mcnonb3yer
Ansa npepocTtasn

Ma p amaamain-name yk a3 biBaerT nms
AOMEHHOE nmsa, N €EPHEEHVIO C W ® D
HaCTPOEHHBM LOMEHHGBM
CBA3aHHBIN C B3TUM OAOMEHOM,
AAA. CnctemMa noppepxuBaerT

0 C H 0 B e defanltyekHaas. bl BllBaepTa ™
nonb3oBaTens He
CnNnUcock

MMEeHEeM,

YyTObOB Hac

MeT

eHWNn4A noinb

co3gaBa ¢
B3omBMTEnNA
NAS
Aans npeaqg
MaKCUMY M
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
HaCTp0|7|Ka AAA W
CBA3biBaHME AOMEHaAa CO CNUCKOM MeTOAOB

KawvmaHpga accounting network { default | list-name }

OnuncaHue|default: ykKkasbBaeT, 4MTO MCNONb3yeTcsa
napaMeTRpP jstname: ykasbBaeT MUMS cCNnMcKka MeTOAOB
KomMaHaOHB PeXxuMumM KOHMOUTYypaumm pomMeHa

pexum

PykoBoagc Wcnonb3ynrte 3Ty KoOoMaHAY, yTO0b6H CB
mMcnonb3o/ceTeBOro y4yerTa

CBA3biBaHME AOMeEHAa CO CNUCKOM MeTOAOB

KomaHpa

authorization network { default | list-name }

OnucaHwue default: YyK&3IFIBBAHTO MCNoONb3yeTcs CNUCO
MapaMeTpP jstname: ykas3bBaeT MUMSA CAUMCKAa MeTOOOB
KoMaHagHb|PeXxum KOHMUTrYypauumm [OJOMEHa

pexum

HacTtTponka cTatyca AOMeHa

KomaHpa

state { block | active }

OnunmcaHwue
napamMerTp

block:y ka3 biBaeT, 4TO HaAaCTpPOEHHEDBIMN

active: ykas3bBaeT, 4Y4TO HaAacCTpPOEHHLW

0O ME

4o

KomMaHA HBbI
pexunm

Pexum KOHPUTrypauumum pJomMeHa

PykoBogc
Mcnonba3o

Mcnonb3ynrte 3TY KoMaHAay,
OJEeENCTBUTENDbHHUIN TBMWT eHIbH&I M

YTOOHBbI

HacTtpounka TOor o, cnepyert nmun cogepxarThb
nonb3oBaTenewmn
KomaHga username-format { without-domain | with-domain }
OnwucaHwue|without-domain: ykas3bBaeT Ha yjganeHwnue uUHCJ(
napamMeTp nonb3oBaTenemn.
with-domain: ykKkasbBaerT, yTo B MMe Hax
XpaHUTbCSA MHPOpPpMaAaLUMA O AOMEHE
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hacrponxa AAA | wwwatech.ru |

KomMaHOHB PeXuMumM KOHOUTYypaumm pomMeHa

pexum

PykoBopagc MMcnonb3d3ynrte 3Ty KomMaHgy B pexume

mcnonb3oonpepnenuntTesb, cnepyert N 1A OB KON OB @ M & H eu
nonb3oBaTene#mn, Kor ga NAS B3aumwm
ayTeHTMPNKaUmMmM B YKa3aHHOM JOMEHE

HacTponkKka MaKcCMManbHOINO KONMUYecTBaAa NONb3O0BE:

KomaHpa access-limit num

pexunm

OnucaHwne num: ykasbBaerT MaKcuMame B 80 BKaoTrnenHee

napamMeTp pas3pelweHHbBX B JOMeHe. OQTO0O orpaHwuy
802.1X

KoMaHagHb|PeXxum KOHMDUTrYypauumm [OJOMEHa

PykoBopgc T e

mcnonb3O0

Mcnonbs3y
gocTtyna

3 TY

AOMeEeHe

KoMaHAay, UyTOobGbB OTDp

13126.NMpunmMmapHpUurypauyum

HacTtTpounk aAMAHyx®c HOBE

HacTtponrte
nonb 30 B aser@domain.com) ,
KoTopNAB oTnpaBnger
KonnmyecTBO NonNb3oBaTenemn

CueHapun

ayTeHTuHndnk auun RADIWUSypwaT noeiped®Balfemem
KOTOpble
RADIUS,eHpeB eqo e p XxaT

AOMEeHa

802
nonNAsawhvaewa TyoinksosarT
MHPOpMaAaLUM O
OrpaHMYeHO.

gocTtyna He

E J Gl oM
User

MNAS

10.1.1.1
2 i l

Server

Pucy a-d3k
War u B cnepoywwemM npumepe noKasaHO, K ak H
HacTpdRADI US, agmpe@Hyeertocss nNnpepgBapuTenbHasd HE
War Bk.nwounte AAA.
War Ohi.pepgennte cnmnmcok meTopgoe AAA.
War BXx.nwunte cnyx6y AAA Ha ocHOBe oM
Wlar Chagamte pgOMEH.
Wlar C8.axXxnTtTe pgoMeH CO CNUCKOM MeTOOOB
Wlar H.cTponTte aTpubyT poMeHa
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hactponnka AAA

NAS

QTECH#configure terminal

QTECH(confyj)#aaa new- model

QTECH(config)#radius server host 10.1.1.1
QTECH(config)#radius server key test

QTECH(config)#aaa authentication dotlx default group radius

QTECH(config)#aaa accounting network list3 start- stop group radius

QTECH(config)# aaa domain enable

QTECH(config)# aaa domain domain.com

QTECH(configaaa- domain)# authentication dotlx default
QTECH(configaaa- domain)# accounting network list3
QTECH(configaaa- domain)# username -format without - domain

MpoBep3anycTwnTe show mamshgw aaa domain H a

KOHMUrypauwmi

NAS,

YT oOoOH®bl

NAS

QTECH#show aaa domain domain.com

State: Active

Username format: With - domain
Access limit: No limit

802.1X Access statistic: 0

Selected method list:
authentication dot 1x default
accounting network list3

QTECH#show run

Building configuration...

co- operate enable

!

aaa new- model

aaa domain enable

!

aaa domain domain.com
authentication dotlx default
accounting network list3

@ §) QTECH

MWP [OOCTYNHEE
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTp0|7|Ka AAA W

!

aaa accounting network list3 start - stop group radius
aaa authentication dotlx default group radius
!

nfpp

!

no service password - encryption

!

radius-server host 10.1.1.1

radius - server key test

!

line con 0

linevty 04

I

end

1313.HacTtTponnka nepexKknwyaTensa BlaeypaTpoBaATEBAa M
AAA
1.3.13.1.39cddbe kO HDIDUrypauumm

Kor ga nepeknwoyaTslavayceponweeBy paspewaeTcsH4 BOMNTM
NMPOTMWBHO MSlaBERYYCUTEED VMHCET BCOMO X €T BOWTWU B CUCTEMY.

KoHdourypauyumsa ocTtTaeTcd B cune, noka He OypyT BHecC

13132.NMpunmeyvyaHusa

CHavyana cnepyeT Awmnewrmotde, Ko wmaH

1.3133.llarm HacTpoOMKM
HacTtTponka nepeknwyaTtensa Blave-paTpona/\BamvMy Ans
T HeobOsas3aTenbHLBN.
T Mo ywmonslavgtyeoT pONCTBY He pa3peweH BXOA B CUCTE
13134 NMpoBepkKa

3anycTtTurte shoomBa,HOAYTOObB NMpPpOBEPUTDb KOHMUTIYypauut.
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PykoBopgcTBoO

Hactponnka AAA

nNo Hac#APOd NKe

cepwus

QS W

1.3.135.CB A3 aHHLBLIe

HacTtpouka

KOMaHaAbI

nepeKknwyvyaTens

Blave-paT Bpo B AAAB @ MYy AnNS

KomaHpa

aaa slave-login allow

KomMaHAHB
pexXum

Pexuwm

rnobanbHOMN

KOHMDUrypaumm

PykoBopgc|lo

mcnonba3o0

YyMONMYaHMUIO
pas3pelweH
slave-y ¢ T p 0 MMCOTBEOT

BX@®O e My .

nepexkK”nyaT e slave-yBCbIkproamMce

BOMNTWU B

ciKor ga nepeknH
cmcrtemy

1.3.136.Mpunme p

HacTtpouka
CueHapuin

KOHdUrypauumm
nepexKknwyartens

Blave-paT Bpo B AAAB @ MYy AN

10.1.1.1
E' J Gi oM E = i Giy2 y
User

MAS Server

Pwncy a-bddk

War un B cnepywwemM npumepe mMmokKas3aHOoO, K a H
HacTpacucTemglavmaynsaaT ponnctBa AAA.

War Bk.nwouunte AAA.

War BXx.ntounTe nepeknwydyaTtTenb BXxopga B cwu
NAS QTECH#configure terminal

QTECH(config)#aaa newmodel

QTECH(config)#aaa slavelogin allow
MpoBep3anyctuteshoomama yNAS, 4yTo0o0b6b O0OTOOGBpPaswu
NAS QTECH#sh run | inc aaa

aaa new- model
aaa slave-login allow

1314 HacTpokiekmgp o Ba H MU A
1.3.141.3 e Kk T

KOHMdUrypauumm

pe3ynbTaToB

aBToOopusauwu,

Mocne HacTpPOWKM

3T 0N AAdYKHEUIPUYVEPTENS O/ TIYbITE T bl

aBTOpMKS3

BO3BpaluweHH-»ble
BbimnONMNHATDbLCA

C
H a

cepBepa.
OCHOBE

MoaToOoMy

Kewa.

bonee

No3aHUE
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hacrpoika AAA | wwwatechru |
1.3.142.MpuumMmeyvyaHns

KempOBaHHble pe3yanaTbl aBTOpVI3aLI,I/II/I, I'IpOVICXOLI,FIU.l,M
ceaHCcoB n KOMaHaA a, MDBK(G! KIpM&HG&!MCH FROMaAaHAaMM QT N .

13143. llarm HacTpoOMNKM
HacTpokmexappoBaHUA pe3ynbTaToOB aBTOpU3aUUM
T OnumoHaAanNnbHO
1 No ymMonyaHWI pe3ynNbT&EHPIBOTCPU3IALUN HeE
13144 MpoBepkKa

3anycTtTuteshooma,HAYTOObB NpPpoOBEepPUTDb KOHMUTIYypauut.

1.3.145.CBA3aHHble KOMaHAbI

HacTpokmexasppoBaHUA pe3ynbTaToOB aBTOpU3aUUM

KomaHpa aaa command-author cache

KomMaHagHblPexum rnobanbHON KOHMGUIrypauwuwu
pexunum

PykoBopgc YcTponctEe@WAWNAT pes3ynbTaTb aBToOpuUS3
mcnonb3olcepBepa. CnepoBaTenmmBaopvaeaaen nn iajg
MOTyT BbNONMNHATKEMWpPOBaAaBWIEBOBRECYPCOB

13146.NMpunmep KOHPUrypauwum

HacTtTpokmexasppoBaHUA pe3ynbTaTOB aBTOpU3auUUM
CueHapun

E?/ Gl 0/ @G 0/2 E

Liser MAS Sernver
Pucy a-ddk
War u B cnepgytwwemM npumepe NOKIKSUWPHOB a HKMAEK pHEF

HacTpdgaBTOpM3auUuuwm

War Bk.nouunute AAA.

War BX.nwounTte nepexknwyaTenb BXoga B CMU
War Ha.cTponTe KewnmpoBaHMe pe3ynbTaToB

NAS QTECH#configure terminal

QTECH(config)#aaa new model

QTECH(config)#aaacommand- author cache

QTECH(config)# aaa authorization commands 15 default group tacacs+
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PykoBoagcTtTBOoO nNo Hac#HPOMnKe

cepusa QSW

HaCTpOﬁKa AAA
MpoBep3anycTturte shoomama yNAS, uyuTo6b6b OoOTOOGBpPpaswu

NAS QTECH#sh run | inc aaa

aaa new- model

aaa command- author cache

aaa authorization commands 15 default group tacacs+

14 MOHUTOpPMUHT

1.41.04yUucTK

a

OnuucaHuUue

KomaHAaa

Oynmuwaert

nonb3oBaTenemn

3 a 6 n o | clear aaa local user lockout {all | user-name username }

142.0Tob6pa

XeHUe

OnumMmcaHwue

KomaHpga

OTob6paxaerT

MHPopmMaumw 06

show aaa accounting update

OTtTob6paxaerT

TEKYy LWyt KOHCou

show aaa domain

OTob6paxaerT

TEKYy LWyt KOHCdDu

show aaa lockout

OTob6paxaerT

rpynnbl cepBep

show aaa group

OTob6paxaerT

CnNnNMceKwu MeTOoOao

show aaa method-list

Otob6bpamaaeas3oBaTtenen AAA

show aaa user

(@ arecy
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponka RADI US W
2HACTPOWKADI US

21.06300p

Cny x6a yoaneHHOMN aytTeHTundunkauyuumm nonb3oBaTenemn

(RADIUS) npepacTtaBnaeT cobonm pacnpepgeneHHyw cuUucTtTemMmy
RADIUS paboTaerT o} ayTeHTudpunkauyumen, AA)B TDpmM3apaeénaH

ayTeHTUuPUKaummn nonb3oBaTenemn, NblTawWM X Cc A nony
npegoTBpawWweHns HecCaHKUMOHUpPpOBaAaHHDOO& ninmeoRADIYS a . B
3anyckaerTcd Ha ycTpouncTBeE MnMNAS)cepBenpeepenaeTy man
ayTeHTUuGmWK@a uwmerdH T p a n b H RADIOWSe p Bregpe XpaHUTCSHA BCS MHD
ayTeHTUMudPuUuKaummn nonb3oBaTens " MHPOpPpMaAaUMSA 0 cerT
ayTeHTUndPnkK auuRADIUSemppeeepo c TaBnsaerT cnyxo6ml aBTOpU3aly
nonb3oBaTenenm pgocTyna.

RADIUSYUacToOo npemeBaA@eTEeBbX cpepgax C BbCOKMUMU Tpebol
jgonyckaert JocTyn yoaneRADIS aBOAB3ICEATNEOMEHN.CT b 01
nNpoTokKkonomMm, RADUZ epB@&paBnunBaeTcsd B O MHOT M X onepauy
KOMMNOHEHT, H @NiXp Windevgs ,20 B0 Wimdows 2 0 0 8 . Takwun vRADIB® a3 om,
AaBndetTca Haumbonee WNPOKO NpuMuMeHseMbliMm cepBepom ©Oe:
PacwupeHuns AWNHaAMMU4YecKOM aBTopusauyuum anas cCnyx6t
nonb3oBaTtTenenm ¢ HabopoMEHRMGEBHT 6an@PamaReAbiOBpEeaEe NS
MeToad aBTOHOMHOIO ynpaBNeHWA nNnonb3oBaTenewm. YcTp
RADIUSYepe3da coobweHunma ®B) ,0oTKTIBIER HOMK{IOY4UNT b ayTeHTMu
nonb3oBaTenen. 10T NPOTOKON peanusyert ceBMECTWN
nponmsaBoaguntTene RADIUSCce preoedxaimM 3 peHMsS aBTOHOMHONW ob6pab
B mMmexadhMzTe BRAPIUSaKTUBHO MUHMUUMUMUPYET aBTOHOMHBMN 3al
YyCTPOMNCTBY, YCTPOMCTBO HaxoawurT nonb3oBaTensa B CC
nonb3oBaTensa, MMeHeM nNonNb30BaAaTenNsad MU Apyronm wuHGoOp
nepeBoaunT nNonNb3oBaTeNNAMB JABTOMOWEBIMO WE&TKBO BO3BPpa
nakert, KOTOpPbLIN NepeHOCHUT p e 3BADILS, a TT eavb pcaabvobTVK Mp eHaan |
aBTOHOMHOE ynpaBneHne noRAPIRN® . BaTenamm cepBepa

21 1. NMpoTOKONbLI MU CTaHApgapTbLI

1 RFC2865: cny x6 a yAaneHHOMN AayTeHTUN MUK ayenme PO MYy b 3 O
(RADIUS).
RFC2866: yu e RADIUS.
RFC2867.: Mo on pnk aummRRADIUS B ma nogaoepXKMW TYHHENbHOTO
RFC2869: pacuwupeHnnmsas RADI US

RFC3 576 : pacuwupeHuns ONHaAaMM4YecKOoOm aBToOpu3auUumny
ayTeHTuudPnkauumm nonb3oBRADBB)en no TenedoHy (

= =4 =4 =4
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22.NMpunoxeHwus

MpunoxeHwue OnumncaHwue

MpegpoctTaBneHWu AytTeHTunodukauynma, aBToOopusauyuuns
ayTeHTMmndnkKkauyum nonb3oBaTenewmn, ocyuwecTBNsgOWU
aBTopM3zaumunm wunpepgoTBpawWeHUA HEeCaHKUMWOHNDPO

nNonb3oBa@OETyMonepauymnmn

MpuHyxXxpoeHUe CepBep 3acTtTaBnsgert ayTeHT N duuy
NOoONb30BaAaTENEeN oOTKNWYNTbCSH
OTKNKWYEeHntw orT

221.MpepocTaBnNneHWe YycCcnyTr aaByrToepHMT3adumKkma LM uy, 4 e T
nonb3oBamgeaeyna

2211.CueHapun

RADIUS 06 bIMHO NpuMMeHaeTCcd gnsa ayTeHTudumkauyuwnn, aBTOCF
gocTtyna. CeTteBoe ycCTpOMUCTBO BbdRADIWSa e T N & p eknaALeErCc T
MHPOpMaumMiw o0 nonba3o BRADIESI eoldHnae c3eapBBeeppie HMsa ob6GpaborT
RADIUS BO3Bpauwaert KRADIESH T ¥ HPopMaUumnio o] NPUHATNMU
ayTeHTudpnkaummn/ oree TRADIUSBU RO NHKRWe HaOBpaboTkKy non
JbocTyna B cooTBeTCTBIRADIUS. oTBEeTOM cepBepa

Radius client  Radius Server

Puncyg@ddmnmyHnaa Ton®RADMISM A ceTwn

MK 1 " nK 2 noAaknioRADMISCEA Kka vYlemTW BT YN OoONb30BAaTeENeEe N
nNnpoBOAHOM MUNU OecnNpPoOBOOHOM pPexXMMe U UHUULUMUUPpYIT 3

KnneRADIUSoGblHHO gdaBnsAsgBcDpiomM@mYCTYNnNa MW akuOMWMy T a T O |

CepBRADIUSMOXeT ObITb KOMMNOHEHTOM, BCTpoeHMnEdaws B o N e |
Server (IAS) n JUMIX, nnwu NMPpOr pamMMHGBbIM obecnevyeHnem B bl
npepgocTaBnNaeMbM NOCTaBWUKAMMN.

2212 Pa3BepTbiBaHUe
1T Hactponte wuHbopmMauunmtw 06 ycTpoRADIUSe moTROYyasa
IP-agopeco®BMeCTHLBYA TKPOKMYC T B JOCTyna.
T Hactponte cnuhAAdK awve n dRéBlESe

T Hactponte wnHGOpP mMaRARIWS Hoa ckerpR&DISe BK NiBagpec
MCOBMECTHBIN KNt

T Bknwuyuunurte KOHTpPONb pgocTyna RABIUSTopTy pocTtyna KIJ
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
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1 Hactponte ceTb TRBADJUSYycoéwmHenNnBEBAMMOOENCTBOBADN
RADIUS.

222.NpuHYyXAeHNWe NoNnb3oBaTeNnenmn K OTKINHWYEeHUNW

2221.CueHapun

CepBRADIUSBBLIHY XAaeT ayTeHTUPULU-NPp OBBHHSIKE W HOTTAKIJHIOM a T b
ceTwn pajgwn ynpaBhneHWN4.

CMoTpRmeyRBbENAOHMMaTHOMSO NOT UN CeTNn.

2222.Pa3BepTbiBaHUNe
T ODob6asbTe cnepgywuwee pas3BepaBsBpehaact pwAMABCHOBE
OAHOOOMEHHOW cpeAae

T Bknwuyuunurte dpyHKUNIO pacwmpeHunsa RADEBMmMaecRDP@HBST
RADIUS.

23. PyHKUNMU

23.1.ba3oBble KOHUEenNnTBbI

Pexvmkmuiet/ cepBep

T Knnenwnt: RADWERnmmMuummpyetT RARBUBpmo ceIObIMHHO paboTaerT
ycTpouncT BNAS. n iOm nepepaert MHbOpMaAaLUMI O NOoOnNb 3
RADIUS, nonydyaeT OTBeRARDIUDST EwmparRpacT COOTBETCT
obpaboTKy. O6paboTka BKNntw4yaerT B cebd npuH
OTKNOHeHMWEe pgocTyna nonb3oBarTens mnnn cbop Ac
nonb3oBaTene RADWS.cepBepa

T CepBep: H e Cc K 0 NRARBIDS ckaicecHTTaoBBN A 0T C @ p B € RAMIWSL m
CepB&ABDIUS noagaoep kuPsaagepte ca 0 BIM e C K HI D& U BCeX Knuned
RADIUS, a Takxe uMHbopmMauwmiw o060 BCex ayTeHTUuGnuwu
nony4yaeT 3anpo&ADIUST ssoimemrsaeT ayTeHTUuPUKaAaUUI,
M yyeT ©n BoOHdROpavmalenmo mw o6 o6 p RBDIUSKe KnNueHTy

CTpykTypa RADIKN® TOB
Ha cnepywwemM pucyHKe nNokaRABIH®R cTpyKTypa nakeToB

84 16+ 32 bit+

Codes |[dentifier+s Length+

Authenticator{1Gbvies

Aftributes+

1 Ko fCode): onpepgensaeT RARBIOS, nxwagmoO@PeBIN 3aHMMaAaeT OAMN
cnepgywowen Tabnumue nepecimMmEapeibe BHBYEHNA U

71

@ §) QTECH

MWP [OOCTYNHEE



PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa RADI US W
Kop TunmakerTa Kop Tun nakKker
1 Ooc T annpoc 4 Yye8ranpoc
2 Ooc Flypnom HAaTb|5 Yae@DTBET
3 Ooc *Qmk morw |11 O oc FBrirs 0 B

1T WoenTwndn(identifierp ykasdbBaeT uMaeHTuMudPumKkaTtop ANS8 CO
3anpoca n nakerTtoB oTBerTa, KOTORBwBY eHAAN M A
MaoeHTUWPUMKaAaTOpPOB NakKeTOB 3anpocoB U NakeToOB 01

T 0O n wnH@ength): onpepenaer OnnHyRADHIE,er B K mmawasa a K 0 [
mMpeHTUudONnkKkKarTop, ONNHY, ayTeHTundPunkatTop " aTpwu
Banrt b, BblXO0/OsWne 3amwreax,nbl b6 WMDY WC EeYeHbl.
NONYYEeHHOrNro NakeTa MeHbwWd NMHawaKestT ma gpmMme TbiBa

T Ay TeHTu duRuthenocator): npoBepderT nakertb RADIB erT a C
K N une HRADIWS, KoTOoOpbln 3aHMWMace Tnolrfbe b6Taaikrkxe uMcnonb3
wm ppoBaHMa/ poewndppoBaHMag naponenw nNonb3oBaTeneiwm

T AT puwnO@Atmilutes):copoepXmMT ayTeHTUPUMKAUMOHHY I, aBTOpM
MHPoOpMaLUWUIO, ONWHa He bnkcumpoBaHa. Mone «AT
HEeCKONbKO aTtTpubyTtTosB. Kaxagbn aTtlypedength,Vatue scTaBr
(TLV) . Tun 3aHuMuMaeT oaguWH BanWwT WM yKas3biBaeT Twun
nepeyunmcneHb obwme aTpubyTb ayTeHTURARDIW&R uunwn, :

OnwnHa 3aHumMaerT OOMWH banrt " YyKas3bHEBHaMegNBHY
yKkasabBaeT MHPpopymauuniw aTtpub

ATpnoyT Ne Uma aTtTpubyATpuobyt Ne Uma aTpuby

1 User-Name 43 Acct-Output-Octets

2 User-Password 44 Acct-Session-Id

3 CHAP-Password 45 Acct-Authentic

4 NAS-IP-Address 46 Acct-Session-Time

5 NAS-Port 47 Acct-Input-Packets

6 Service-Type 48 Acct-Output-Packets

7 Framed-Protocol 49 Acct-Terminate-
Cause

8 Framed-IP-Address 50 Acct-Multi-Session-1d

9 Framed-IP-Netmask | 51 Acct-Link-Count
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
HacTtponka RADI US
ATpubyrt N UmMa aTtTpubyATpuodbyrt Ne Uma aTpuby
10 Framed-Routing 52 Acct-Input-Gigawords
11 Filter-ID 53 Acct-Output-
Gigawords
12 Framed-MTU 55 Event-Timestamp
13 Framed- 60 CHAP-Challenge
Compression
14 Login-IP-Host 61 NAS-Port-Type
15 Login-Service 62 Port-Limit
16 Login-TCP-Port 63 Login-LAT-Port
18 Reply-Message 64 Tunnel-Type
19 Callback-Number 65 Tunnel-Medium-Type
20 Callback-ID 66 Tunnel-Client-
Endpoint
22 Framed-Route 67 Tunnel-Server-
Endpoint
23 Framed-IPX-Network | 68 Acct-Tunnel-
Connection
24 State 69 Tunnel-Password
25 Class 70 ARAP-Password
26 Vendor-Specific 71 ARAP-Features
27 Session-Timeout 72 ARAP-Zone-Access
28 Idle-Timeout 73 ARAP-Security
29 Termination-Action 74 ARAP-Security-Data
30 Called-Station-Id 75 Password-Retry
73
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa RADI US W
ATpubyrt N UmMa aTtTpubyATpuodbyrt Ne Uma aTpuby
31 Calling-Station-Id 76 Prompt
32 NAS-Identifier 77 Connect-Info
33 Proxy-State 78 Configuration-Token
34 Login-LAT-Service 79 EAP-Message
35 Login-LAT-Node 80 Message-
Authenticator
36 Login-LAT-Group 81 Tunnel-Private-
Group-id
37 Framed-AppleTalk- 82 Tunnel-Assignment-
Link id
38 Framed-AppleTalk- 83 Tunnel-Preference
Network
39 Framed-AppleTalk- 84 ARAP-Challenge-
Zone Response
40 Acct-Status-Type 85 Acct-Interim-Interval
41 Acct-Delay-Time 86 Acct-Tunnel-Packets-
Lost
42 Acct-Input-Octets 87 NAS-Port-Id

CoBMecCTHbBIA Knitu

Knwue RADIUS u ce pRADIS B3 aunMMHO NoAaT B eNpoKeOHATINTAON @ B @ U O H H bl
AaHHDBENCNOCIGBWEICTHGLBBO KBIpeiMACcBMB8MNT HbiIHE KM®XeT ObTb
nepepgaH no ceTwn. Kpome ToOT O, naponunm nNnonNb3O0OBaTeInE
6es3zonacHoOCTMW®.

F'pynna cepApos

MpoTokon 6e3RADES HorcaAkke Ha3blBaeaMRBIUS, veacagpEMmuUuBaeTC
BuUOge rpynno RADESBe Kaxagbn RADUBacmphoTBEeTCTBYET OAHOMN
c e p B eRADIBIS, m B opaHYy r pRADIOSM crepm eppoo@BaBUTb OOAWH MWK
C € p B e RADIRIS. MoopobHe eRADIUMEm.0o o plAagep@diXk a Ecnu B bl

AobaBnaetTe HecKkORADIWNS B cepergpaompdynnRADIUSe p xeopqaea C B 4 3
MeXOYy yYyCcTpoMmcTBOM U RADUSBLIM TOMP B @QR/AINT € JNMP ernpebpBBaLENT C

cepBRAPIUScCTaHOBMTCA HEeOJOCTYNHBLBM, ycTpoMmcTBO aBTOMaA
cBA3b CO cnepgywnBANIS@®p BTEEXO M1 0 p, mMoka CcBHA3b He 0
yCcneluwHo, mnmn cBA3b RKADIUSeemy j@aepE®pP a MU
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Py

KOBOACTBO No Hac#APWOMnke cepusa Q

Hactpowka RADI US

SW

AT
ce

Tun atTpuobyrta RADI US
T CTtaHwgraHble aTpubyTHbH

T CtanHpaRF€EwnNnpepgensatwT HoOMepa 7]
onpegenswrT dopmarTt HEKOTODPpBbIX
cogoepXumor o aTpubyrTa HeobOXxo
TpeboBaHnavwRADRKB.BePaHacToawee
a T p n 6RABIES Calling-Station-ID( aTpunby T N

p u BRADIUS Calling-Station-iIDncnonb3yeTtca Ans

TeBOe ycTpounmcTBO nNnepepaeTRADWS.e

Station-lDnpepgcrtaBndaeT cobownw CTpPpOKY,

co RADIUSN Mole a®
TMNnoBsB atTpuby
anmmo HaCcCTpPOUTHL [
BpewMms MO XHO Ha
1)

7
(0]

3

maoeHTunobdunkKkayumm n
TAr pRADIMSCaliogs Ha ce
KoTopas MOXeT npl

OONXeH OOAHO3HAaAaYHO MUageHTUuPMuUupoBaTb noMAGDBEETE N A.
nonb3oBaTenda. Hanpunwmep, npwu n c NEEER 862dX am pwm O Wy T et
Calling-Station-ID yctaHaBnuBaeT cMAC-apogapeeHcCbyM Y CTpoO MW C T B a, H a
ycTaHoBNneH I|EkKEn BGANX. B cnepgytwuwen Tabnuuye OnNunCchHB
MAC-agpecosB.

Popmar OnuncaHwue

letf Yk a3 biB@EaAHJaAapPTHBNW Gopmart, yKasa

(RFC3580), ac@eopwin p@
MNp n m@Pco-bH3-33-22-A C

spennrtenewm

Ho p ma n Nosnal) | Yk a 3 bl B a0edTwn 1 dopmarT,

(wecTHapguaTepuUUYHBN
paspgenutenem (. ).

MpnmdBc6. b333. 22ac

npeac faqxdpn
dopmart c

He dopmaTupo|YckasbBagapmarT bes
(Unformatted) mcnonb3yeTcsa NO ymmon

MNp » m&c6b33322ac

pasgpenuntene
YyaHMUI.

T MNpwneaTaHTepen 6y T bl

RADIUS — aToO pacwnMpsaemMbli npoRFCR 8 65

(a

CT

€ o YendargSpeaific

TpubyT Ne; 26) mcnonb3yeTcsHd nocTaBWMKamMma YyCTQp
RADIUS ona peanmnpagamdHybHXKk LUK MK GOYHKULKUA, KoTopble |

aHpapTHoOM RAPWS. okBnéa@Gmwkmepeuwnc

MEWBbla TaHTbPpen 6 y T bl ,

nopgpaepxmneaembe QMECH.g yB T@MmoilnOnuea 3 aHa K O HUPMW B/ P T Hy b4
pubyTtoe MPpECHAYNIOT oyBMonNn4YaHuKWio, «Pac wLuepeR@y& a3 @A a

arT
K O

HPUTypPuyBA TaHTbPXM O Y TOB ApPYyTrmMux np

yMOoOn4yYyaHMIO.

ooy Kk TQTECH, H@&@ o npwnH

ID PyHKULUMA Twun Pac wunpe Hmun
1 max-down-rate 1 76
2 port-priority 2 77
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PykoBoagcTtBOoO no Hac#HPO kK

e cepus

Qs w

Hactpowka RADI US
ID PyHKLUMNA Twun Pac wunpe Hman
3 user-ip 3 3

4 vlan-id 4 4

5 last-supplicant-version 5 5

6 net-ip 6 6

7 user-name 7 7

8 password 8 8

9 file-directory 9 9

10 file-count 10 10

11 file-name-0 11 11

12 file-name-1 12 12

13 file-name-2 13 13

14 file-name-3 14 14

15 file-name-4 15 15

16 max-up-rate 16 16

17 current-supplicant-version 17 17

18 flux-max-high32 18 18

19 flux-max-low32 19 19

20 proxy-avoid 20 20

21 dailup-avoid 21 21

22 ip-privilege 22 22

23 login-privilege 42 42
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
HacTtponka RADI US W
ID PyHKLUMNA Twun Pac wunpe Hman
27 ipv4-multicast-address 87 87

62 sdg-type 62 62

85 sdg-zone-name 85 85

103 sdg-group-name 103 103

23.2.0630p

OcoOeHHOCT

OnucaHue

RADIUS-
ayTeHTunobnkal
aBTopunsaumnmd

MpoBOAMKT ayTeHTMnMPNKaAULMNIKO NUYHOC
oocTym@ecneynsaerT ceTeBYH 0es3c
ynpaBneHne JgnNg cCeTeBbX ajgMWUHMUC]T

Mc X oaOHBM®W
mMakeToB

RADI

YKk a 3 bIBMacexto o H-Bp p e B,
AnNa nepepgaywm

Mcnonb3yeMblh
nakeToOB Ha cepBep

Tawamy T 0O BIT @M
nepewmRADIUS

YK a 3 biBAepramMe T p
RADI US, Kor pga

NOBTOPHOW MNepepga
cepBepBeRARITUSH 3

O0OCTYynHOCTMW
RADIUS

nepepgaHHLbBE oT KNUWeHTa RADI US,
nepumopga BpeMeEeHMU
O6bHapyxeHunue Mossondet knumeHTy RADIUS akTtus

cepBep
RADI US.

RADI US, M nopaepxmBaThb |
JocTynHb-BepB&RADI US IO

ABTOHOMHGBbBIN
RADIUS

npeagnoyYyTMUTeEenbHO Ans NMOoBbLILWEHMU
obpaboTtknm cnyx6 RADI US
MpuuHnyoutenbtBkniwy RADIUS-cepBep ans NPUHYONTE.

ayTeHTnodOMyuxpoBRsa@®ATeIn

233.RADIUS-ayTeHTUMpPunKaumsa,

BoinonHawnrte
0e3onacHOCTH®Lb

ayTeHTunubdmkKkaumi

aBTopuni3auuvsa n

n

m obnervyanwnTe ynpaBrneHue ans
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
HacTtponka RADI US

233.1.NMpnHumn paodoT bl

User RADIUS Client RADIUS Server

(1A user enters the user name
and password.

W

12} Authentication Request

L 4

(3} Authentication
Acceptance/Rejection

F.

(4) Accounting Start Request

k4

i3) Response tothe Accounting
Stant Request

.l
g

Metwork Resources

he user accesses network resources.

(6} The user stops accessing
network resources.

i9) Motify the User

i7) Accounting End Request

L 4

i8) Response tothe Accounting

N\

that the Access Ends € End Request
Pucy g2«
Mpouecc ayTeHT U PNk a RAMUSWO nmEbi@@EITITIHNIL NTe gy oWwmm ob6p
1. MNMonb3oBBaTenb BBOAMWUT MUMSA nNnonb3oBaTe/RADIUS. napont
2. Mocne nonyyeHunmda umumMeHun nonb RADUSTepe Al@EeTap@RE T
3anpoca ayTeHTUnOnRADIUBUlawd NceumaeppyeTcsa agnsg ne
Ona mMeTopmga wmdpoBaHUAg CM. RFC2865.

3. CepBRADIUSTpUHMMAET MNU OTKNOHSAET 3anpoc ayTeHT
COOTBEeTCTBMUWU C UMEeHeM nNonb3oBaTens WU nNnaponewm.
ayTeHTUMPnEkK auRADIUS PR BbIgaeT MHIopmMauuiw o6 aB

Mpouecc RADIUSDaaimcolBaeTC4

MHO
oT

noMmMmmo
3aBuncCcuUrT

pMauuum o

TMnMnNa

nonb3oBaTenewm
cnegywouwunm

NPpUHHAARGMpP @y 0T af@m3kammm .
gocTtyna.

obpasom:

1. Ecnu c&pDHUSBo3sBpawaeT MHIbOpMaAaUMIK O NPUHATUKM a
ware (3)RADWSmemMapgneHHO oOTNnpaBnNdeT nNakKeT 3anpo
Ha B e RADIUS.

2. CepBRADIUSBO3BpawaeT OTBETHbBWN NakeT O Hadvane Yy
Hayano yJyerTa.

3. MNMonb3oBaTenb nNpekpawaeT [JOCTYN K CceTeBbM pec.)
RADIUS.k nmeHTa OTKNWYEeHWE CceTeBOro nNoagkKknwyYeHWN4da.

4. KnuneRADIUSnepepgaeT NakeT 3@aApygaerTaaiRaliuUusepBep

5, CepBRADIUSBO3BpawaeT OTBETHbBWN nNMakeT y4derTa, Yy K a3
yyerTa.

6. Monb3oBaTenb OTKNKWYEH WU He MOXeT MNONYyYMUTb [O:

QTECH

MWP [OOCTYNHEE
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2332.CBsA3aHHaAaA KOHdurypaumsa

HacTtTponnka napADWEcepBepa
Mo yMonuyaHUWURADIURIpeB elppacTpoOeH.
Bl MoxXeTe 3anycadiug-server bogtanHimy HacTpoun RADIUSe pBepa

Mo kpanHen wmepeRADIONmO ITXeepB e@PbITb HACTPOEH ANSA HOPI
c ny RADIUS.

HacTtTponmka cnucka mMeToadBA ayTeHTUuDUNKauumm
Mo yMoOnNUYaHWIWO@ODIBC @K TR e TAAMPME aHyaMMT PO € H .

Bl MoxeTe 3anycaaauthenticatiarg H g4yt 06 bl HaCcTpPOUTbL CNUCOK
pasHblX TUNOB Nonb3o0BaTgreuperadiusn N pMbIO @A TH PO N K € Me -
ayTeHTuduUkKkauyummu.

AyTeHT U PRADIUSM®D Xe T OblTb B bliN OMMHEIHE HaOUITbPKOW K U C M U C K
ayTeHT N PpAXKAZILNMN COOTBETCTBYKWWNX TUNOB NonNb3oBaTene

HacTtTponmka cnucka MeTOAMAB aBTOpM3Iauuwu
Mo yMonyaHWI CNUCOK MANOGROBAZBPORMW3IALMM

B bl MO XeTe 3 any c maaTavthomnzatiora H 4y T 0 6 bl HaCcCa@EKN™MB T COINB
aBTopuM3daumMm AnN4d9 pas3HbX TuWNO BJYraup radiBsonBpanT eHl1E&UT pUo MK
MeToada aBToOpu3IauUM.

ABToOopu3RARDIUSIMOXeT ObITb BbBNOMHEHA TONbLKO MNOCNEe Ha!
aBTOoOpMAAAYMWIME COOTBETCTBYWOIWMX TWUWNOB NOoOnNb3oBaTenemn.

HacTtpocukmac k a mMeToOoHNAAB yuyeTa
Mo ymMonuYyaHWI CNUCOAMAWME TRAOBP Y& ke.Ta

Bbol MoxeTe 3any c@aamaaceunting,m asHTaoybbl HacTpPOUTbL CNMUCOK Me
pas3sHbLX TWNOB NONb3Oo@aUp Adiksim pun BHERGCETPOBIKE MeToga VYyu

Y4y eRADIUS MOXXOH BecCcTMH TONbKO nocne HacTpoRAAAMO NEN N CKa
CooTBEeTCTBYWWNX TUNOB NoOnNb3oBaTenemn.

234 NcxopHbiln appec naketToB RADI US

YKaxnte utPraq@mpHeti Mmcnonb a3y RMRIUS okwimn enHeTpoeMi a4 M nakerT
c e p BRAPIUS.

2341.MpuvnHUunMn paborT bl

Mpwu Hac TRADIUK g K aXnre n dPxaoaopHebCH, KOTOp®bN bynoerT nmcn
RADIUS-k nmeHTOM gnsa RADRP-raiae mo RADIWGC epBEDp, UTO0OGbB CHV
pabouyyiw Harpysky, CBHA3aAaHHYL C XpaHeHUWNAB HBoOoNb wWwo

RADIUS-cepBepe.

2342.CBsA3aHHaAaA KOHdurypaumsa

FmobanbHas MapuwpyTusaum4 mcnonb3yeTcCH Ans onpe,
nepepgadyun RABIKNEBmM@®BY MONYaHUIO.

3anycTunrte ixradua squnce-interface, YyTO0OBbB yKas3aTb MUCXOAHbBNW V
nepepgadwmu MRARIWST oBYCTpOMUCTBO McnolRaA®PE T Yy HEPBHWIHWOT C
MHTepdenca B KayvecTBe UCRADIH$SLor o agpeca nakeToB
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponka RADI US W
2.35.T a n-ammy 1O BrIT OOpPUA € p e |/ RADIUS

235 1.NMpunHumn paodoT bl

Mocne Tor o,RADBAEN epinaiaT nNnak RADIUSa ceeppepaeTcsa Tanw
obHapyXeHMUNSA 0 T BRADIBS. c eEpcenaenp aRADIUS eHpe oTBevYyaerT B T e
onpegeneHHoOor o nepwuno gRADIBESNEOMBETHOMP, H OK NMMeepHeETA a e T nNakKkeT .

2352.CBsAa3aHHaA KOHdurypauwmsa
Ha c T p otakinamy Tcae p B eRARIUS
Tawamymo yMONnN4YaHWI cocTaBngeT 5 cekyHA.

Bl MoxeTe 3anycradius-server dimeput,ly Yy THHOGITPONT b BPEMEA. Talmu
3HayeHne Bapbupyetcsa o1 1 cekyHab go 1000 cexkyHpg

Bpewms OTKNUKRADIGEpaBREIWEAN T oT ero NPOMNW3IBOAUTENbHOCT
YcCTaHOBUTEe uvoakayF9 BOOTBETCTBUN C PaKTUYeCKUMU YyC

HacTponnka acosTOPpHDIX nepepngasv
KonmnyecTtBoO MOBTOPHEBbBX nepepgaa-d no yMOn4yYyaHMUIO paBHDO

Bl MoxeTe 3 any c radigstserverorstiamsmiy, U4TOObB HaAacCTPOUTHL K O
NOBTOPHLX Nepepgady. 3HayveHnWe Bapbupyetcsa ot 1 pgo

HacTpoinka HeobBXOOQMMOCTU TnNOBTOPHOI®OBMewlkesn au
yuerTa

MakeTb o6BHOBNeHMA y4yYyeTa He nNnepeparwTcsa NOBTOPHO N

Bl MoxeTe 3anycradius-server aca@untmyydate retransmit, YTO0O6GbB HaAacTpoOl
NOBTOPHYW Nepepgayvyy nakeToB OOHOBNeHMHA yyeTHOMNW 3a
ayTeHTKRagn

236,06HapyXeHuUe poctTynHocTtTu cepBepa RADI US

236.1.MpuHUMN pabdorTbl

KnneRADIUS akKk TMBHO onpegensgaerT, ORADIUS, n e muag oeepkaiam
OOCTYNHOCTGHGb K a x agRADRS. c epmoeTpydRADIIA-c e pB e p BbiObupaert
npeagnodYyTMTEenNbHO NS NOBbLLWEHNaAb onTprkom SBOYBMOr e nb HOC T 1

236.2.CBsA3aHHaAaA KOHdurypaumsa

HactTponka Kpurtepuesn, NO KOTOPbLIM YyCTPOMCTBC
RADIUSHepgpocTyneH
KputTepumnm no ymMonyYyaHMUIO, HacTpoeHHBRADIUSH® JOGEKIIBHTO

OOHOBpPEMEHHO YAOBNETBOPSAKECT paBwaur Byoc nloeBnmmomny vylae |
OTBETHBN NakeT O0T ceRADHBaE OesdemaeH AT UYECKTYHI.C T B C
nepepgaeTtT nakeT 3anpoca Ha oAaunHRADRIUS o0 pkae3 crepmBEspa .6

Bbl MoxeTe 3any cradius-server adead-eritesia, @BIO HACTPOMUTDbL KPUTECF
KoTopbM yctTponmcTtBo 6ypaget onpepgeRABIU$SH e piorOT cregpw.e p

HacTtpomnka MMEHM TecTOBOro nonb3o0oBaTena AONs
cepBeépEa onac RAMUSK

Mo yMONnYyaHUI WUNUMS TEeCTOBOT O NoONba3apPREG I@MA CePB ey
beszonacRABDIUSHe ykasaHO.
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa RADI US W

B bi MO XeTe 3 any c Tadiussserviero atHxoxy.x testusername Xxx, YyToOOH
HacTpoOuUTb TecTOBOEe MMS NoONb3oBaTensa.

23 7.MpuUuHYANTEeENbHBLIN aBTORANMUBLEIN pexXxum

23.71.MpunHUunMn paborT bl

- + Disconnect-Request - +
| I | |
| HAS | | RADIUS |
| | Disconnect-Response | Server |
| | s > | |
F—————————— + Fm—————————— +

Pncyg8«k O6bmeH ¢ ooBMuiepHonTdOMKMO Na pacWNpPpeHnmMda AUHaAaMUYeEC
RADIUS

Ha npegbPyapyemke nokasaH o6 MEBEVWHMeownoyd woe e AR onm
ycTponcTBo RADIGeippemaeT ¢ ®iscOnnectHReqestH aUDP-nop 1 3799
ycTpouncTBaA. Mocne o6paboTku yc T phiseonned-Respensees B p a LW a ¢
KoTopoe nepeHocuT pes3ynbRADIUSOGpaboTknmu Ha cepBep

n
n

2372.CBA3aHHaAaA KOHdurypaumsa
H/ O

24 KoHdurypaums

KondunuryparOnmcaHnume M KomMaHAaga

basoBasd (O6sasaTenbHO) Mcnonb3yeTcaA ans4a
KoHdurypauliasrTopumsdauyumm unu yyeta RADIUS
RADIUS

radius-serverhost HactpawunBaampec Pypga
cepBepa 6e3onacHoC

radius-serverkey HacTpawnceoaeme C T HbI@AN:!
CBA3UWN MexXxpy ycTpown
RADIUS

radius-serverretransmit HacTtpawunBaerT Konwuuy
sanpoca, nocne Y

nogTBep arace T¢c e pBep
HepocTyneww

radius-servertimeout HacTtpawunBaerT Bpemmd
mcrTevyeHNMU KoTopor
NOBTOPHO nNepepaert
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PykoBopgcTBoO

nNo Hac#APOd NKe

cepusa QSW

HaCTpOﬁKa RADI US W
KondnryparOnmcaHnume M KomMaHAaga

basoBasd radius-server account HactpawuBaerT NOBTO,|
KOHduMrypaul update retransmit nakeToB obHoOBNEeHM

RADIUS

ayTeHTMOUNLUMPOBAHH B
nonb3oBaTenemn

ip radius source-interface

HacTtpawuBaerT Mmcxo,
nakeTtToB RADI US

HacTtponka

aTpubyrTa

R

OnumoHadnb@w
atTpubyTtos, n
aHanumsaupyeT n

mcnonb3yeTcaA4 ans o
pPUHATOMN, Kor ga y C
akeTtTb RADI US

radius-serverattribute31

HacTtpawusBaeT MAReapowae
aTpubyrTa RADI US N

Station-ID)

radius set qoscos

YcTaHaBnNmBRaeBaTabBIPN

port-pri ority, BbldaBe
paBHbLBLM 3HaudeHwntiw CC
KoHuyuenuywnwnu, OTHOCS4 W

B p a 3 PAE€LROOS Configuration/
Hactponnka QoS

radius support cui

HacTtpauBaerT ycTp
nogpaoepxXknm aTtTpubyrTa

radius vendor-specific

HacTtpaunBaerT pexwu
npuBaTHBX aTpubyTo

HacTtponka
OO HWa XeHMus

JOCTynHOCT
RADIUS

OnuwvoHgnhcimo n

cepBepa RADI US wug oncorayonedbtdStaneap B € p

b3yeTcs anasa onpean

radius-server dead-
criteria

HacTtTpavBma@eGanbHEbBE
Ans onpepeneHnsa T
6esonacHocTtun RADI U

radius-server deadtime

HacTtpauBaerT npopgon
TeyeHNe KoTopomn
npekpauwaert nepeag:

3anpocoB Ha Hepgoc:
RADIUS

radius-server host

HacTtpawunBaampec Pyp
cepBepa 6es3onacHoO
ayTeHTuUuPUKaummn,

a
c
n
napameTpb akKTWUBHOT

@

QTECH

MWP [OOCTYNHEE
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponka RADI US W
241.ba3zoBana KoHdpurypauwma RADI US

2411.9 ek T KOHDUrypauum

AyTeHTunodumukaymsa, aBTRADIWS oMy T BB ME@ITHATbLCA nocne
6aszoBon H&RADIUSO 1 K 1

2412.MpunmMeyvyaHunsn
T MNMepen Hac RADWSBKHEAN ycTpoucTBE ybegonrtecso, YyToO c
cepB®&BHUSHaxoaguMTCa B XOoOpoweM COCTOSAHUMN.

T MNpwn BbiMONHEHMI radiosvsawgeinterface o n 4« HacT@EXXMNKHO rmo
agppeca nRARIESy®Be gunTeEecChb, UTO ycTlPregpesea WCROMHDO
B3aummopencTtBy eRADBIScepBepoOMm

2413 llarm HacTpoOMKM

HacTtTpounka ypaneHHoro cepgdysa 6es3onacHoOoCTMH
T O6sas3aTenbHBN.
T HacTtpolRappec, noprT ayTeHTUDPUMKQOQ®BM T HEIW P R JTKW €
cermMeHTa cepBep®RAMUES3IonacHoOCTM
HacTpocikeamMme C TKHIbIOMM @ ANSA CBA3 U MeXAY YCTPOMUCTI
RADIUS
T OnumoHAaAanNnbHO
f HacTtTpociwmaevmecTHbLB Kexowume T nNobanbHOW KOHMOUT YyPpPpaLl
6e3 obOwero KnNtwYa.
MPUNMEYAHNAEB MeCc THbBHIA KYNIGcOMpOMW CTBEe [JONXEeH coBnajgaTb C
RADIUS.
HacTtpounka cCYeTuUYMUKa nepepgauwm 3anpoca, noc
noaTBepxaaeT, RADIOS HceepgpoBceTpy N e H

T OnumoHAaAanNbHO

T Hactponte cuUHeTUHYMNK nepepgadyun 3anpoca, nmnocne KO
T o celRADBRIBHepocTynNnEeH, B COOTBEeTCTBWUW C peanbH
HacTtpounka Bpe MeHM oXmpaHusa, no MmcTeyvyeHumn

NOBTOPHO nNnepepaeT 3anpoc
T OnumoHAaAanNbHO

T Hactponte BpemMsas oOXMOgaHWMUA, NO MUCTEYEHUU KOTOPC
3anpocco,oT™BBETCTBUN C peanbHOW ceTeBOW cpeppgon.
NMPUMEYMAHMWNEpPpene ayTeHTUuPyk ancmivo n&B3iolwien npoTtokon €
RADIUS, ecnwu ceTeBoOEe YyCTPOMNCTBO CnyXxun QTEEHY B HT u du i
mcnonb3yeTca B KadecTBe KnueHTCckORiX pPppeaOpMEaM@Eye@T
ycTaHoBUu-ayRADMB-mmepBepa Ha BHxeaywabnd -ymMoaerawmmpm),
a nNoBTOpHasaRADWBegpr@pPZA (3 HauveHMUEe N 3) MCHAY aCHEUTKE B O |

ycTpouncTBeE.

HactTponka umcxopgHoro apgppeca naketoB RADIUS

T OnumoHanbHO

T Hactponte wncxopgHbiRADHUSBe c omawBeTTEF BMUKM C peanbH
cpepon.

83

@ §) QTECH

MWP [OOCTYNHEE



PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa RADI US W

2414 NMpoBepkKa

1

T

HacTtponte c¢nuddi MEBGHRBGR WA N Ha O @wiTodKeHuwen
aBToOoOpM3aumMmum U ydyeTa nonRADINB aTenem Cc nNoMOLWbIO

Bknwouunrte B3auMmMogencTBMUE OWADIPS n cBreBnao nai nt e p & x
nakeToB, YyTob6bB Yyb6epgurTbca, YTO ycTponmcTBO 06O
RADIUSn o n p o TRARIWSH y

2415.CBA3aHHbLIe KOMAaHLAbLI

HacTtTponka ypaneHHoro cepsdyra 6es3onacHocCTM

KomaHga radius-server host [ oob [ via mgmt_name] ] { ipv4-address } [auth-port

port-number] [acct-port port-number][ test username name [ idle-time
time ] [ignore-auth-port ] [ignore-acct-port ] ][ key [0 | 7 ] text-string ]

OnuncaHwne oob: yKkasbBaeT ayTeHTudbmkauyumtio oobgco
napamMeTp ona nepepgadyunm nakeTtoB Ha cepBep RAD

via mgmt_name: yKkasbBaerT KOHKPEeTHbBIN MNoij
noggepxXumBaeT HECKONbKO NOpPTOB ynpa

ipvd-address: y ka3 biB-agpet PedpBepa 6es3ona

auth-port port-number: yKkasbBaerT noprt UDP
nnyHoRAM US. Ouwanas3oH 3HaveHum ot (
3HayeHne 0, XO0CT He BbNONHAEeT ayTe
acct-port port-number: YyKas3bBaer noprt UDP

OnanasoH 3HauYeHMHS5 . oTEDnNn Mg oo HE 5y ¢ T a H (
BepoeTtT yuyerT.

test username name: BKNnwyaer PYyHKUMIWO akKT
cepBepa besonacHoOCTM RADI US " y
mcnonb3yemMoe ANA aKTWMUBHOTNo obBOHapyX

idle-time time: yKkasbBaerT MHTEepBPOSF OB YyCTE®
A OMNXHO nepepgaBaThb TecTOBblE nake
6esonacHoctunm RADIUS. 3Ha€@@HMBHWD. Yy

Bapbupyetrcsa oT 1 MuHyTb go 1440 wmwu

ignore-auth-port: oOTKNnw4yaerT Py HK U U0 ol
AayTeHTUNPNnEkK aeuman @exp@dNacHOCTMU RADI U
yMOn4YaHUWIO.

ignore-acct-port: oT K nto4yaerT DY HK U 110 obHapy

cepBepa 6es3onacHocTtun RADIUS. OH BEK
key [ O | 7 ] text-string: HacTpawBMEeTTHLICERBHBE
fmMmobaneaBMecCTHBMANRN®WAYETCSA, ecnn o

KomaHagHbPexmum rnobanbHOMW KOHGUrypauumm
pexunm

PykoBopac CepBep 6es3aonacHocTtTunu RADIUS ponxeH
mcnonb3o cnyx6be 6esdaonmnacHocTu AAA Cc wucnonba3

3anycTunTtb radioswsaerden Nnost, yTobb oOnNpepen
HeCcCKONbKO cepBepoB 6e3onacHocTun RA

(@ arecy
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa RADI US W
RADI US He AobGaBneH B rpynny cefg
mcnonb3yeTtT rnobanbHytw Tabnunuyy mmap LW
RADI US Ha cepBepTRADBloWS c ny yurapg ycTp
Tabnuuy ™MapwpyTmuszauumumnm VRF rpynnb c

HactTponmka obwero Knwya ANA CBA3IU MeXAY Y

RADIUS

KomaHga radius-server key [0 | 7] text-string

OnuncaHue text-string:yk a3 biBae O OIEK ®T K NOY a.

napamMeTp g 7 yKkasbBaeT Twun wundpoBaHUG KNIy
oTcyTcTBME wmnopoBaHM4a, a 7 Yy K a3 bl
B3HaYyeHne nNo yMonvyaHMw

KomMmaHagHBPexum rnobanbHOMW KOHGUrypauumm

pexunum

PykoBogc CoBMECTHLIABRAM®Y C A OCHOBOM ana4 npe

MCNoONb30O YCTPOMUCTBOM U cepBepomM ©6e3onacHO
COBMECTHbBLRBOIKXEHM ObTHb HacTpoeH H a
6esonacHocTtTu RADI US, YTOObB OHW MO
Apyr ¢ aopyrowm

HacTponmkanmkauvemeipepgaum 3anpoca, nocne KOT ¢

noaoTBepxXxaaerT,

RADIOS HceeapoBceTpy N € H

KomaHpa

radius-server retransmit retries

OnumncaHwue
napamMerTp

retries: yk a3 biBaerT
Bapbupyertcsd

Konunyecrt MOBTORPHBIX
1

B O
ot 1 pgo 00

KomMaHRAaH b
p €M

Pexmum rnobanbHOMW KOHGUrypauumm

PykoBogc
mcnonb3o0

MpegonocbinkoMK ans4 MCNMONb3OBAHMUSA

ayTeHTuMndPuKauyuunm nonb3oBaTens aBnae
6beszonacHoOCTMN, MCNONb3yeMblh anas a
KputepunemycagmpsoncrTtTBa, YTOO bl onpejf

6beszonacHOCTWNW He oOoTBevyaerT, aBnaeTc
oTBeYyaeT B TeyeHMEe nNpPOOONXWUTENbHO
RADI US YyKas3aHHOT O cyYyeTuyYMKa nNoBT
MHTepBan Me XAy [ABTYeMIsb HMbOVCUIT ENJO0BBT O P H bl |
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
HaCTpOﬁKa RADI US
HacTtpo#nka Bpe MeHM oxXxumagaHwuda, no

NOBTOPHO

nepepaertT 3anpoc

KomaHpa

radius-server timeout seconds

OnuncaHue
napamMerT?p

seconds:yk a3 biBaeT BpeMs OXMUgaHUA B Ccek

oT 1TH@elkywo 1000 cekyHA

KomMaHAHB
pexum

Pexmm rnobanbHOW KOHDUTYypaunmu

PykoBogac
mcnonba3o

Mcnonb3ynrte
nakerta

3Ty KOMaH Aayy TOan sn oHBaTCOT pPHOC

HacTtpouka
nonb3o0BaTenewun,

NOBTOpPHOM nepepagaumn nakeToB
NPPEEEXYN MIOOANMUHHOCTMU

KomaHpa

radius-server account update retransmit

mcnonba3o0

KomMaHagHblPexum rnobanbHON KOHMGUTrypauwuwu
pexunum
PykoBopagc/ HacTtponrte NMOBTOPHYIO nepepady nack

yyerTa e nepepgpawTcsa NOBTOPHO NO yM

"
nonb3oBaTenen, ayipeweuwdum alarkie T Bl JT €OHC
H
Ha noneob Apyrmx Twunos

3oBaTenenmn

24.16.Mpuwme p

Mcnonb3oBaHMUe
nonb3o0BaTeneun,

CueHapun

KOHpunrypauyuumm

aytTeHTunobdukaumm,
BoweawNnx B CUCTeMYy

Radius server

_y

182.168.5.22

S

Radius client

3

&

192.168.5.34

4’

3000::100

Pncy R4«
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa RADI US W

War n T Bknwuwmn AAA.

HacTpo

-

==

b
HacTtpomnrt
T HacTtpownrt
yyeTa RA

nT

T MpunumeH

MHbOopMauunmw o cepBepe R

e
€ Mmcnonb3oBaHWe MeTOOOB
DI US.
e

HaCTpPOEHHbLIW MeTopn ayrTe

RADIUS- QTECH#configure terminal
KNneHt QTECH (config)#aaa newmodel

QTECH (config)# radius server host 192.168.5.22

QTECH (config)#radius server host 3000::100

QTECH (config)# radius server key aaa

QTECH (config)#aaa authentication login test group radius
QTECH (configlfaaa authorizationexectest group radius

QTECH (config)#aaa accountingexectest start stop group radius
QTECH (config)# line vty 0 4

QTECH (configline)#login authentication test

QTECH (configline)# authorization exec test

QTECH (configline)# accounting ex ec test

MpoBepTel net K ycTponcTBY c MnmK. OtTo0ob6pax
nonb3oBaTensa M naponsa. BeBeagounte npasy
ona Bxopga B yYyCTpPpOMCTBO. Mocne nonywdJde
npefpocCcTaBNeHHOrNoO CeXBDaM@E®HM,b 3JIadMpEKKa MTO
gocTtyna. OTobpaxeHMe XypHana ayTeHTMH
RADI US. BelnonHante onepauunwu ynpaBine
nonb3oBaTtTensa, a 3aTtTewm BblOwKiaee y e Tt
MHPOpMauyumiw o nonb3eopsea TRANEI L& ceps.

QTECH#show running config

!

radius- server host 192.168.5.22

radius - server host 3000::100
radius-server key aaa

aaa new- model

aaa accounting exec test start - stop group radius
aaa authorization exec test group radius
aaa authentication login test group radius
no service password - encryption

iptcp not-send-rst

I
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa RADI US W

vlan 1

!

line con O

linevty 0 4

accounting exec test
authorization exec test

login authentication test
!

241 7.PacnpocTpaHeHHbIle oWwWUNOBKMN

T Kntwou, HacCcTpPOEHHBbIN Ha ycTpouncTBHaCTRHpeEeHKHOM eH
cepBepe.
T Cnncok MeTOLOB HEe HaAcCTpPOEH.

242 HacTtponka TtTuna atTpubyrta RADI US
2421.9dbdhe kT KOHDUrypauumm

Onpepgenurte obpaboTkKy atTpunbyTtos, NPpUHATY IO, KOor |
aHannsunpyeRADIWE.K e T bl

2422.NMpumMedvyaHns

MpuneaTaHLEN 6y T bl, 3apevaspeBaHkidacs ppoinnk aRADIUSp g aTpwu
OTHOC AMEWB &KTaHTepW 6 RTECH.

2423.larm HacTpPOWKM
Hactponka dépaapaca aTRARIBYNe a3 Call{ng-Station-ID)
T OnumoHAaAanNbHO

T YctaHoBuTtTe MADgpavwmaer €aling-Station-ld H a Tun, noaggepxXunsa
cepBepoMm.

HactTponkapmBaaHOro RADRNAEOYTa
T OnumoHAaAanNbHO

T Ecnwn cepBep 4ga9BnAaeTcCHA c @TELE, p 0 me oNOPXVONIOWKVEOH MK a C T
npueaTtTwmmmn aT RABIYST a

YcTaHOBKaAa npwvwopun mepmaB a TIHOOPrToa ,a T pBvbOaoyaTBaa e Mo r O
cepBepom, HaCOSmagTsepuhe N c a

T OnumoHanbHO

T MNpwn HeobxogumocTwu yaopaBaBKHuDeo Jpoartprioflyy T a

BblgaBaeMOro cepBEPDOUW, T e3pHdaeyriecHam. e
HactpamBaeT yctTpoumctBOo agnsCcUnopgpgepXKunm atTpuby
T OnumoHanbHO
T MNMpn HeobOxDUMUMUWMDCTPONTE, NoagpepxunearRADIUS@ULYycTpon
HacTtTponka pexuma pasbopa npuMuBaTHBLIX aTpuUDByYyTC
T OnumoHanbHO
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Py ko

BOOCTBO NOo Hac#HAPOnke cepumsa QSW

HaCTpOI7IKa RADI US W

24.2.4.

2.4.2.5.
Ha

HacTtpontTenmmeiaexor o QEEEH, n GayHTaan 3 M pyemMor o ycTpo.
TpebyeTcCca.

MpoBepka

Ha
aB

Tponte cnunanik MEBGEBGR WA N Ha O awiTodKeHwen
opumsaumm N yyeTa nonkRADWSB aTenenm Cc NOMO Wb IO

c
T
Bkniwounte B3aummMogeuncTBue YyRADIPS n cBreBnao N nt e p B & X«
nakeToB, 4TO06b oTMACEaPLCaingS@tpmid. T

n

Bknwouunrte B 3 a U M OTOPEONCCT TBBMae cy c RMOWB.epdOwrobpasurte
OTNagovYyHytw MHOpPpMaAULUWUIK YyCTPpPO W CNTPBMAB, @ TRHTHDED BIY Ty D € A
QTECHNnpaBMAbHO aHaAaNM3IMWpPpYyKWTCHd YCTPOMUCTBOM.
Bknwounrte B3aumumMmogenmcTBMUeE y ¢c RADWUSc TB@QT OB pacepe
OTNajgoO4YHYyLH MHPOpMaAaULUPOORICTYOD@ZBERG A, YCWITO arT
nNpaBMWNbHO aHanuaunpyeTcsa YCTPOMUCTBOM.

CBAA3aHHbBIE KOMaHAbI
cTpounka dGéePaapaca aTRARIBSNe a3 Call{hg-Station-ID)

KomaHga radius-server attribute 31 mac format {ietf | normal | unformatted }

OnuncadHue|ietf:

ykKkasbBaer CTaHAaApPTHLBWN dopmarT,

napameTp|/( RFC3580), KoTOoOpbiin pas3-jienélpun pmd-p3a38-£
22-AC.

normal: yKasbBaerT 00 wWwnmn dopmMaT, -ampe

(wecTHaguaTepuMyYHbN GopmMaT C TOYKaAN
(.). Mpnumep: 08c6.b333.22ac.

unformatted: yKasbBaerT dopmart 6es pas
mcnonb3yetTcs No ymonyaHwutw. IlNpumep:

KomaHagHbBPexum rnobanbHOMW KOHGUrypauumm

PykoBogc HekoTopbe cepBepb 6Ges3onmBcumernmu @A
mcnonb3olTonbko-aMp€ca B dopmaTte | ETF. B oarT

dopmaTa-aflAEca -SatobnHiDhngg HauwueHnne | ETF

Yc

TaHOBKa Nnpwopu Mep™maB a TNHOOPrToa ,a T pBusbOyaTBaa e Mo r O

cepBepom, HaCOSmagTepuhe N c a

KomaHga radius set qoscos

KomaHagHb Pexmum rnobanbHOMW KOHGUrypauumm
pexunm

PykoBopgc HactTponte 9Ty KOMaAaHAy AnNSA MNCNONb3O0
Mcnonb3o/kKayecTBE 3HadYeHNHd CoS. 3Ha4dYyeHWNeE

3HayeHuna DSCP nmno ymMon4yaHwut
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PykoBopgcrT

HacTtpoika

BO No Hac#HAPOnke cepusa QSW

RADI US

HacTtpaunBaerT

yctTpoumctBo aAnscUlnoapepxXKwu

KomaHpa

radius support cui

mcnonba3O0

MOEHTUPUKATOPOBNOOTM@AE LMK OB

2426.Mpunme p
HacTtpounka

KOHpurypauyuumm
TUNRADHBSpuMOYTaAE

CueHapOpgHa ayTeHTWMOOUMK@WHUTIB O
War w T Hac T p apio pen BIAC-a g p eRABIUS Calling-Station-Id.
Ete e f YcTaHOBWUTEe 3HauyeHnme Qo0S, BbAAHHO
3HadvyueHMNRARHEO®OPBbenca.
T Hactponte dyHkuumtw RADIUS gna noag,
f Hactponte ycTpPpOMCTB@PMUWBARBHEMDY G OB
NocCcTaBLWNKOB

QTECH(config)#radius server attribute 31 mac format ietf
QTECH(config)#radiussetqoscos
QTECH(config)#radiussupport cui
QTECH(config)#radiusvendor specific extend

MpoBepBbinonHKUTeEe 3axBar nakeToOB mnwu oTo0b6p
yctTpouncrTBa, 4ToOO6Hbl npoBepuUTHbL, npaet
aHanNnMWi3upoBaHbB CTaHAZapT H bNE NaBTapaHbgYer by TRt

243. HacTtpown
243.1.9ddek T

YcTponcTBO

AocTyneH

RADI US

KRYESO6HRBAA [JOCTYNHOCTM

KOHMdUrypauumm

JOocCTYyn HRADIOI
He

noapnpepxumBaerT
HepocTynewH.

ctTaTtyc

nmnu YcTponncTBO

@ §) QTECH

MWP [OOCTYNHEE
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bynoert

aTpunoy

KomMmaHagHbPexum rnobanbHOMN KOHMGUIrypauwuwm

pexum

PykoBoagc HacTtponrte 3Ty KoMaHAOy, 4y T-0®BIMeEpPCar3
mcnonb3o ycTpouWcTBY nopgpepxuBaTtb aTtpubyt CU
HacTtwkoa pexuma pas3bopa npuBaTHbLIX aTpubyToOB
KomaHga radius vendor-specific extend

KomMmaHagHB Pexum rnobGanbHOMW KOHGUrypauumm

pexum

PykoBopgc Wcnonb3aynte 3Ty KoMaHAay, 4yTO0ob6bB KA

KaxXpmg
ne



PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa RADI US W
aBToOopM3aumMm UM ydyeTa NO0oNb 3 ocBeapTBdRARMUS, Haec Mie JDOTN B R B bl
ocTanbHbe cepBepb B TORADIME mMpyYnme HEaPEGYOIBH bIA Cepl
HeOgoCTYTHbl.

YcTpouncTBO aKTUBHO o6HapyxunBRADRBRS. ydkyarBKaLHWHSBI I a KCTewpBsl

obHapyXeHMaA OTKNWYEeHa nNOo Yy MOHIKMLAMM 100 6 HECPIWMXK €aHKUTSIN BEH K
ans yKa3aHHORADIUS, e pseppPmONCTBO, B COOTBETCTBMUMNU c
nepmopgmyeckunm nepepaBaTb 3anpocb obHapyxeHwus (3an
yyeTa) HRADUSpBHeTpepBan nepepgadyn cnepgytowmn:

T Ons pocTynHORADIURveHTBeeppBE@ IO a K TMBHBLIW MHTepBan o
JocTynHOT oRADIED(BeHpaau e HM e no—PRAOMMaANMTIP.

T Ons HepocoT ycreHRBRWSaM HTepBan Bcerga paBeH 1 MUHY

2432.MpumMeyvyaHus

Bce cnepgywouwune ycnoswus OONXHbB OBITH BbiMOMHEHBHI, M
oOOHapyXeHunsa OyapeT BKkNwYeHaRARBIDST ykas3aHHOro cepBep.
T Ha ycTtTponmcTtBe HacTpoeHO TecTOBRABIUSIMA nNoOnNb3o0B:

T Ha ycTpouncTBeE HacTpoeH K aKkK MUHUWUMY MPTOAMNH
ayTeHTudpnk aunmmn uRABIUStoeprB eypHee.T a)

Ecnum BomMONHAKWTCSHA BCe cnepytwwme AagBa YycnoRADIES CYNT:
CTAaHOBWUTCSHA HEe[OCTYNHLBM:
1 Nocne Toro, KRADIUSGoimepeBY@eH nNnpegbgywmim npasl
McTekno Bpe mMesaH H oyeaditesservar dead-criteria time seconds.

f MNocne TOT O, K aRADIUSTN ocneypieeeHp an pe A blgy WU K npasBwInt
KonmyecTBO NONbTOK, Korga ycTpoucRADBS, 0o THIQp aB N ¢
He nonydyaer NnpaBWIMbHBLIX OTBEeTOB Y BKMIOCTMTI AIOT
3HavYeHWSa, y ¢ T aadiossergan dead-coiteri tries number.

Ecnum BbwononHaetTcsas nwboe wns cneagywWwm Xy NYHCEV® [B B &1 P c\u
RADIUScTaHOBUWTCHA [JOCTYNHBIM:

T YcTtTponmctTBO Nnony4vyaeT nNnpaBuRADWSe oTBeThb OT Cepet

T MNMpopo®RWHOCT b, B TeRADHBeepmeppeaBaXxOgnNTCA B c
HegQY@GHOCTHApPEBLLWAET BpeMsa, ragiostsarveo deaddime, o ea B
PYHKUMSA aKTUBHOIro obHapRADKBSwa@apPemgalovueHa AOn4a

T Mopt ayTeHTudukauum unnRADINDPOH oyBiesT@T ©C®* pHB&E pyac T p

2433. llarm HacTpoOMKM

HacTtpounka rno6anbHbIX Kputepues ans ouewHI
6es3zonac RAMUSKH e pocTynNneH

1T O6sg3aTenbHBLLN.

T HacTtpownka rno6anbHBbX KpuTtepuen pgn4 OULEHKMU T
RADIUS HepgocTyneH, ABINAERM CHC JHeER O omms BKNKWYEeHMU
AaKTUBHOTINIO OOHapyXeHUSH.

HacTtpolleapeca ypaneHHOro cepBRADHIS, 0 em@mmm@a HO
ayTeHTudMkKkayumm, nopTa yuyeTa MU nNapamMeTpoB akKTI

1T O6sg93aTenbHBLLN.

T HacTtpownka napamMeTpoB aKTuBHOIMRADIUD GiBaipiyexein g
HeobGXoaguUWMbBM ycnoBuemM ANS BKNWYeHUS QGyHKUUKN al
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa RADI US W
HacTtpo#nka NPpoOoAONXUTEeNbHOCTM npeKpauweHusd r
nakeToB 3anpocyBHBMDUE@oETE p
T OnumoHaAanNnbHO
T HacTtpoeHHasd NPOAONXUTENbHOCT b, B N preekdpeaHyace TK O
nepepady nakeToB 3 ympaeccomBRARMUS HepoTYNaert B C
TONBKO B TOM Cchnyyae, ecnu dGYHKUMA aKTMUBHOTINO O
RADIUS.

2434.NMpoBepkKa

3anycTurte skowwmadws server, UyTO0bObL oOTOGBPA3ZUTHL MHPOPpMALUMUK
Kaxgor o &&aDUSe pa

2435.CBA3aHHbLIe KOMAaHAbLI

HacTtpomnka rnob6anbHbIX Kputepues Ansa ouewHl
6e3onac RAMUSWH e gocTyneH

KomaHga radius-server dead-criteria { time seconds [ tries number ] | tries humber

}

OnunMmcaHune|timeseconds: ykKkas3bBaeT nNapamMeTp YCNOBWUS
napamMeTp HEe MO XeT NONYy4YunTHb NpaBMWNbHLBA@EpP®E

6esonacHocTtTun RADIUS B TedyeHne ykKka
cepBep 6esonacHocTygoBRADBUY TaDE
NPOAONXUTENbBHOCTMN. HSE@GGEWMIROCB &P b
cekyHab po 120 cexKkyHA.

tries number: yKkasbBaerT KO-ANITO©EGT BNOO CTI& K
3anpocosB. Ecnwnu KOTWH@E TBOAKGRBANB
nepegaBaeMblX YCTPOMCTBOM aH@HOTCOTTU X
AocCcTuMUraeT 3ajaHHOro 3Ha4vYeHUSa, cuywu
RADI US cooTBeTCTBYET yCnoBMUK -aya
HegocCcT wWBHHoAacMTe HMe Bapbupyertcs oT 1 |

KomaHagHbBPexum rnobanbHOMW KOHGUrypauumm
pexunum

PykoBopgc Ecnuwu cepBep 6es3onacHoOCTM RADI US
MCNOOIBBHINPOJONXNUTENbBHOCTMN, TaayT T YIOICAIE/OH

sanpocosB, cuyumtTaeTcs, YyTo cepBep 6
Monb3oBaTenum MOTFTryT McCNONb3oBaTb 93T
napamMeTpoOB BIPYOLOOBUANENMbBOCTCHI OBUMN
Takamyy TOB nNocnefgoBaTelNbHbLX 3anNnpocoB

HacTtpomnka NPOAONXUTENbHOCTM npeKpaweHUH n
nakeToOB 3 a nHeogoocBT YHRAADHUSB-C e pB e p

KomaHRaa radius-server deadtime minutes

On wuc aHwune|l mnutes: ykasdbBaeT NpoyCTHPWIMEITBHO CATIbA
napameTp nepejgayMm 3anpocoOB Ha HepJoOCTYNHHBN

92

@ §) QTECH

MWP [OOCTYNHEE



PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOﬁKa RADI US W
egounHMUEN U3IMEPEHUA MUHYT. B3Ha4vYeHMU
1440MunHyYyT (24 4yaca)

KoMaHagHblPexum rnobadbuRygpaKamn

pexunm

PykoBopagc Ecnwu ans4 cepBepa bes3onacHoOCTM! RA

Mcnonb30 PYHKUMKA aKTMUBHOT O obHapyXeHUSA, ne
radius-server deadtime He BnmsaeT Ha cepBep RA

adaKTUBHOT O

0 6 Hapy ¥enHam sc eopTBKemnprad ebHeas o N &

aBTOMaATWUW4YecCKMU

BOCCTA adHa

YyYCTPOMUCTBO
RADI US B
HaXxoXOgeHMus
npeBblwaerT

cocTofAHMUE
cepBepa

Bpemwms,

AOoOCTynHOCTW,
6besonacHocTu R/
y K a sadiwsrsereer deadtinaep a M

2436.Mpunmep

KOHdUrypauumm

HactTponka oOHapyXeHusas pocRADUBocTM Ha cepBerf
CueHapun
192,168,522
Radius client Radius server
Pucy8b.«k
War w T Hactponte rnob6banbHbe Kputepuu gn
HacTpa 6eszonacHocTtTunm RADIUS HepocTyneH.

T HactpowagmgpelcP ypaneHHOT O cepBepa
noprT ayTeHTundmnkauymn, nopTt yuyerT
OOHapyXeHMUS

RADIUS- QTECH(config)#radius server dead- criteria time120 tries 5

KnneHt QTECH(config)# radius server host 192.168.5.22 test username test ignore
acct- port idle -time 90

MpoBepOTKNLUYNTE ceTeBoOE coefguvnHeHNe Me XAy
IP-agppecom 192.168.5.22. MpoBeourtTe a
ycTtTponcTtBo. Yepes 120 c showyragiussavery c HIT
ybegountbca, deaddH e eppaBEPT aeT
QTECH#show running config
radius-server host 192.168.5.22 test username test ignore acct- port idle -time
90
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOﬁKa RADI US W

radius - server dead- criteria time 120 tries 5

25. MOHMUTOPUHT

251.0uymcTKaAa

MPUMMEMAHMWE:ONHeHNE KOMaAHAO OYUCTKWNU MOXeT nNpuUBEecCTHMU

MHpopmMauMmMm MU, Takum obpas3omM, K npepbBaHUIW paboThbl
OnuMncaHwue KomaHpga

Oyvnvmuwaer CTaTUCTHUKY ¢y t clear radius dynamic-authorization-
OnHaAaMUYecKoMm aBToOpMK3 au extension statistics

nepes3anyckaeT CcTaTUCTMUK)

252.0TobpaxeHuUue

OnumMmcaHwue KomaHAaa

OTob6paxaerT rnoo6anbsb k showradius parameter
cepBepa RADI US

OtobpaxaerT K oHdur y g showradius server
RADIUS

OtTobpaxaerT kK o Hidpwmwrsyapr, show radius vendor-specific
Tuna aTtpubyta RADI US

OtTob6paxaeT cTaTuncrtTwutkshow radius dynamic-authorization-
Py HK L UMK pacuwunpeHUsa | extension statistics
aBTopumsdauyumm RADI US

OorT XaerT cTaTwucT Utk showradius auth statistics
aytTeHtTunonmkauyumnm RADI L

(o]

(@)
©

O]

Otob6paxaeT cTaTwucTwuntkshowradius acct statistics
yuyueTtTy RADI US

Otob6paxaerT K oHdur y showradius group
cepBepoB RADIUS

253.0tTnapgka

NMPUMEYMAHMET emMHble pecypcb 3aHATbB NpWu BbBOJAEe OTnNapjoc
OTKNWYanWTe O TAroacQKey UCCPrnao3fnyb 3 O B a H U A .
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PykoBopgcTtTBO no

Hactpownnka RADI U

HacHAPOnke cepus QSW

S

OnumcaHwue

KomaHAaa

OT ma&k @ o 6 tn RADIUS

debug radius event

OtTnameamwntaketToB RADI U

debug radius detail

OTnapgka @y HKIL K
ONWHAaAMMUYEeCKOMN

paciuwnap
aBTopu3sa

debug radius extension event

OWHAaAMMUWYEeCKOMN

OTnagm@&JymmakeToOB pa:

aBToOpMu3a

debug radius extension detail

@ §) QTECH

MWP [OOCTYNHEE
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponka TACACS+ " www.atechru |
3. HACTPOUWKAACACS +
3.1.06300p

TACACS+ — 9 TO npoTokon 6e3o0nmacHOCTMW C pacCcWUNPEHHBIMMNU
npoToKOnNne cucTeMb ynpaBneHusa poctynom(TRCAE).HTponn
OH mcnone3yeTcsd AnNda peanumsaumu ayT eAAA) N (PIeKCKLOWIML, K NaX|
nonb3oBaTtTenemn.

311 NMpoToOoOKONbLI MU CcTaHAaAPT LI
RFC1492 KoHTponnep JOCTYNWRKXHTEREMMNHABOYT YCMT T EeM

322MNMpunnoxeHwns

MpunoxeHwue OnmncaHwue

YnpaBneHue u kdllpoBepka mnapons w“u aBTopwusal
KOHEeYHbLIX Nonb3(anNsa Ke@BE& Nonb3oBaTeneim

321l.YnpaBneHuMe N KOHTpPONb BXOAa KOHEYHBLIX n

3211.CueHapumn

TACACS+ oO0ObIlMHO npumeHseTcCcsa N9 ynpaBhneHUd BXOOAOM E
nonb3oBaTenemn. CeTteBoe YyCTPDACACSB O U COVIXRIPT@AB RAMSG B H T
nNnonb3o0oBaTensaHan crexdPpEodPs+ gNda npoBepKMU. Monb3oBaTen
aBTopumsoBaTbCA H a ceTeBOM YyCTpoWcTBE n BblMmOMNHSH
Bepunmdbnmkaumm m nonydyEmumsacar nRIpYeHDKN 1 .

TACACS+ Server

Usar B 192.168.5.22

—

TACACS+ Client C192.168.5.34

e

«

D 192.168.5.44
Pucy B-bk

A—3TO KNWMWeHT, KoOTOpbN MHMUMUMUPpYeT 3anpocb TACACSH+
B, C—wTtTD cepBepb, ob6pabaTtbBatwwme 3anpocb TACACSH+

3212 Pa3BepTbiBaHUeE

T 83anyctuteTACACSBepa ceBpseppBrpeecpPepaHacTponTe
mMHdpopmMaumiw o6 ycTpouncTBA) ,owxTToyG o e/ pCBreHI corBenc
by HK UAAMHaA ocCc HACAEGS+ pagonga ycTpowmcTBa pocTyna. B k
AAAHa ycTpAncytTtBOEOBI HavYaTb ayTeHTUMPUKaAaULMI ONA B
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PykoBopgcTBoO

no Hac#POnke cepumsas QSW

HacTtponka TACACSH+ W

T Bknwunrt

e Py HK UL FACGACBTMmeaTaycTpon@mobeaRadgee Cc a

cepBePAGACS+ (ceB,Bexpenmmeprepl e@OBMECTHL BN YK JOH %I
YCTPOMNATBOA3I bBIBAaNOCSH c TACAQSE e praauplAGACS+ anas

peanwuas3a

33. Dy HKUMUMN

unmnAABY HK LU MK

33.l.ba3oBble KOHULEenNnTBbI
PopmaTt naketToB TACACSH+

4 8 16 24 32 bit
Major Miner Facket type Sequence no. Flag=
Session I
Length
Pucy B2«

T OcHoBHaga (Ma@pP:cuysk a3 biBaeT OCHOBTHACACSHomMep BepcCcuwn

T BtTopocTteneHHa(MinorBepwmasabiBaeT BTOpPOCTENEHHGDLN
TACACS+.

T Twun ngRaeketdype): yKas3blBaeT TWN nNnakKkeToB, BKJIHOY a4
TAC_PLUS_AUTHEN: = 0x0 1 (ayTeHT un PACKPAUSM AUTHOR:=0x02
(aBTopwuIACUPLEY ACCT:=0x03 (yuerT)

T Mopsak oB bl (Sequence plumber): yKkasbBaerT NOoOpsAOLKOBU LN H
OAaHHBIX B TeKkyuwem ceaHCe. MopanokoB BACAGESO MBp N e |
ceaHce pgonxeH1Pbl@abNPPB8ABRKOBLN HOMEpP KaxXgoro
AaHHBX yBenuWuyuBaeTcCs Ha eguHUUY. MoaTomMy K nw
TONBbKO C He4yYeTHbBM nopagkdslCAGS+tHoOmMeEpa@aBIseTiada@
TONBbKO C Y4€THbBM NOPAAKOBbBM HOMEPOM.

1 & n a (Aags): copgepax®MMMUYHbBIE Gnarum pacTpoBoro dcopma
3HayYyeHUWd yKas3bBaeT, HYXHO nun wudpoBaTb NakKkerT.l

T WopeHnTudnkartddSessicnd):Hcyak a3 biBaeT ugeHTIAQMSHaTop cCce

T L0 n v H(kBength): yKkasbBaerT ONWNHY T eTAGACSH a K(eurcak N D3 1 ki bl
3aromgfBaock e T bl WMppytTCcHAa ANSa nepejgayum nNo ceTun.

3.32.0630p

OcobeHHOC:"

OnmmcaHwue

TACACS+
Ay TeHTunobunk
aBToOopuMusauwm

BoinonHaerT ayTeHTundmnkKkauwuio, aBTO|
nonb3oBaTenemn

@ §) QTECH
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponka TACACS+
333. TACACS+ AyTeHTUMdDMKauuma, aBTOpMU3aAaLUA N

333.1.NMpunHUuUMN pabdoTbI

Ha cnepoywomgmMke mcnonb3yetTcs 06a3 0B asiayamyaT eMH TYWJ@UK aBLK
nonb3oBaTend AnNd onuncaHuma B3 anACAQHe.NcTBMSA NakKkeToB

User TACACS+ Client TACACS+ Server

Auser logs in

A 4

Authentication Start Packet

Authentication Response Packet

Request the user to enter the | Requesting the User Name

user name

The user enters the user name Authentication Continuation Packet
Carrying the User Name

S
Authentication Response Packet
Requesting the Password

<

Request the user to enter the
assword

The user enters the password. | ghentication Continuation Packet

Carrying the Password

Authentication Response Packet
Prompting that the User Passes
Authentication

Authorization Request Packet

Authorization Response Packet
Prompting that the User Passes
Authorization

The user logs in successfully

Accounting Start Packet

>

Accounting Start Response Packet

The user logs out

v

Accounting End Packet

Accounting End Response Packet

Pucy B8k

Becb ©6asoBbil npouecc B3auMmMogeunmcTBMA C coobweHMmam

1. Mpouecc ayTewnmbdwreawmMIL s cnegywwmm obpasom:
ll1.MMlonpb3o0oBaTenNb 3anpawnmBaeT BXOL Ha ceTeBOEe YyCTPp

12.NMocne nonydyeHwund 3 alTAPACS+a OKTSINMPEaHBTST A € T nakert
ayTeHTunonk ayunmACAGS+.cepBEDp

1.3.Ce p B 8ACACSH+ BoO3Bpawaert nakert oTBEeTa ayTeHTUNnounrk
noBwBAaATENSd.

14 KnnelACGACS+ 3 anpawmBaeT NonNb3oBaTensa BBeCTWU uUMSA
15Monb3oBaTenb BBOAWUT MUMHA nNnonb3oBaTensda gnsa BXOMO

16.Mocne nonydyeHwus MMEeHMU n DACACHS® B aoTTeUpsa B R I B H TN a
NPOAONXEHMUS ayTeHTUudOnkKauumn, cogepxauwunmimn MMS
TACACS+.

1.7.Ce p B eTACACS+ BOoO3BpalwaerT OT HMEARHHEIN dUMKKICTM P a WM B a 4
naponb ANsS BXxoAga.

18.KnnelhA€ACS+ 3 anpawmBaeT Yy nNnonb3oBaTena naponb A
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponka TACACS+ W

19.Monwworenb BBOAWT Naponb AnNA BXxoAaa.

1.10. [Mocne nonydyeH4 naponalAQAGS+ ®BOXapa BRARBEHT A
npoagonNXeHMWAa ayTeHTudunkauynu, copgpepxJACAUS+naponsb

1.11. Ce p B EACACS+ Bo3BpawaerT O TVBOEETHHTbMAD UK aamU@eva N ar a s
NONb30BaAT ewaKy TREPHOTMTOUN K a U 1 10

2. ABToOpMusaumsa nonb3oBaTens HayuMmHaeTcCcsa Nocne ycnewu
21L.Knun eTMCACS+ oTnpaBnsaeT nakeT 3anpoclACAES+tTopums3auwm

2.2.Ce p B eTACACS+ BO3Bpawaert OTBETHL LN nakert aBToOopMu
nonb3oBaTeniw NPONTNM aBTOpU3IaAULUMKNI.

23.Mocne NoNny4dyeHUSH nakerta ycne wHAGACS+taBE P WG AT U U
nonb3oBaTeNnNw 9KpaH KOHM@Urypauumm ceTeBOro YycTp

3. Ansyeam ayaHWDKHO BeCcmMBNb3oOoOBaTensa nocne yCcnNewHOWN &
31L.KnunelACGACS+ oTnpaBnaeT nakeT 3afACAGSa. yyeTa Ha ¢

32CepBBARACSt BO3BpawaeT OTBETHbLWN NakeT yyeTa, co
3anycka yJdyerTa.

33.llonb3o0oBaTenb BbLXOAWUT N3 CUCTEMBDI.
34KnunelMCACS+ oTnpaBnaeT KOHe4YHbUW TACAGS¥. ydyeTa Ha

35,CepBBARACS+ BO3BpawaeT NakKeT OTBEIYHEHWHNT x,0HEOHD
nakeTta y4yerTa.

34 KoHdurypaums

KonduryparOnmcaHnume M KomMaHAaga

HacTtpownka ((O6sasatTenbHO) Mcnonb3yeTcCc4d 4|
dyHKUMN TAI6esaonacHocTu TACACSH

tacacs-server host HactpauvuBaeT cepl

tacacs-server key yKas3bBRABMDY, Col

MCNONb3yeMblh c

ceTeBbM ycTpomnc:

tacacs-server timeout HactpauvBaer [
Bpemwms OXMOaHUSH
TACACS+ ansa cB
ceTeBbM yCcCTpoOl

cepBepom TACACS:

HacTtpownka OnuvoHanb Aa mcnonb3yeTcsH ons
pa3dgenbHOM|3anpocoB ayTeHTundawaymnmnm, yastapm
obpaboTkmnu

ayTeHTUdUK: gaa group server tacacs+ HacTtpawnsaeT rpy
asrTopunsaumi TACACS+ wu pgenwu
TACACS+ TACACS+ Ha pasH,]|
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PykoBoagcTtTBOoO nNo Hac#HPOMnKe

HacTtpoika

TACACS+

cepusa QSW

KondunuryparOnmnmcanme wum K

omMaHAaa

K
H

HacTtpo
pas3gen

obpabo
ayvyTeHT

wWis 4 T =«

aBToOoOpwWu

server

=c

-~

a
0)
7
7
L

TACACS+

JobaBnsaert

epBe
cepBepoB TACACS:

341l.HacTpoMnKa OCHOBHBbIX

3411.3 dbde kT

T Oc
H a
p e

T Ko
nH
ce
B p
no

OOMOT ST 090

OBHBblE
TpoOMWKeEe CnuaARAay Kvaexr
nuwsauyumu

A a
umumupyer 3anpochb ayTeHTudbumkauyuumm,
BepACACS+ B cooTBET
M S
nepoBaTenbHO

BbimnONMNHAKTC A4 on

oXnmpgaHWMs4a OTB

3412.NMpumeyvyaHmus

T Cnyxb6a

3anycTunTbaampewaBgely 4T

T Mocne
cnyx6a
TACACS+

3413. ar wn

Bk nrwoye

O6sa3aTenbHBLN.

npocmMarT p  HAEARCST.

dyHkumum TACACSH+

KOHPUrypauumm

epaunmunm ayTeHT MACACS-U un ,

CTBWUM C HaACTPOEHHOMW

eTa n c TACACSE,

OVACAQEM M1 SO C T Yy nNHBbI nocne 3aBepuweHund
motToeo BMe T 0 4 MTAGACSSH 3 @B a@HU A
ayTeHTUudOukauyuunmACAGSsB.TopUuszaumm n

Yy 4er

a

aBToOopwu3a
nocHr
TAGACS+cepBep
CnNnKuCcoOoKk

cepBepo.l

0bObl BKONKHWYNTbL CcNyxXo0y

HacTpPpoOWKM OCHACAGEH X NnhbgaAeQMABNAeTCA
yKaxunrte

HaCTpPOMNKM
Hune AAA

TACACS+ npepocTaBnseT ycny

CnAMdaio XM O T HATCHE POUTDH

MeToOgoOB

6esonacHocTwun.TACAGSo ObpahbpmeaOuuy
npuMm HacTpownmke ABAKMCKa

rvm B CcoOoOTAARTCTBUM CO

KowmaaH g

aaa new-model

Mo ymMonu

OdPyHkuUuUMAa AAA oTKNwW4YeHa

KomMaHAaH bl
pexunm

Pexmum rnobanbHOMW KOHGUrypauumm

PykoBopgc
mcnonba3o

Cnncok MeToOoAgoOB
TACACS+ npepoctT
AAA

AAA MOXHO HACTPOMUTL

aBnsaeT ycnyrwu

B

co
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PykoBoagcTtTBOoO nNo Hac#HPOMnKe

HacTtponka TACACSH+

cepwus

QS W

HacTtpotxmpeca

ObsasaTtenbHbN. B
onsa peanusauAAA pyHKUNMK

c éCAEFra

npoTWWBHOM

cnydyae ycTpoTACACSH

KomaHpa

tacacs-server host [ oob ] [ via mgmt_name] ipv4-address [ port integer ]
[timeout integer ] [key [ 0| 7 ] text-string ]

OnuncaHue
napamMerT?p

ipv4-address:

oob: mcno mwPMEMT B
cCBA3N C

yMOnYyaHMUI.

ykasbBappet Pgdpeepa
cepBeptbemo PACMGBFfonb3yeTC4

via mgmt name: yka3bBaerT
nogpoepxumsBaeTneap TMGHMA b K O

TACACS

Ka4dyecCcTBE®e mcxoagHor

b aroppre TMGMEKor g

cepBepa

port integer: ykasbBaeT nopTt TCP, Mmcnonb.b
TCP-nopT no ywmoedMyaHuUI
timeout integer: yKkasbBaerT Bpewms OXwnpgaHtH
TACACS+. FfTMobCapKM@a@HMPE MET NONb3yeTc
key[0]|7]text-string: y K a 3CbDBBAaMEETC T H ECVE pKkBIEKDPYA . [ N
KNnwYy wmcnonb3yeTcsa, ecnun OH He Hac
Knio4ya MOXHO ykKas3aTb Twun WwudppoBaHI
oTcyTcCcTBMUE wmeppdbBFgHE@Al8 biBaeT H a npc
B3HaYyeHne nNo yMonvyaHMw
Mo ymMonuy CepBep TACACS+ He HacTpoOeH
KomaHagHB PexumM rnobanbHOMW KOHGUrypauumm
pexunum
PykoBoaoc|Bbl MoXeTecyBamME&TH bCie PKBIEKPYHA NP U HAOAPTE
MCcCNonNb3O0/CepBeEpcanaoBMe CT HbHE KWIKOMH3 a H , B Kauyedgd

mcnonb3yeTcs
K 0 M a Hatacs-serverkey.CoB Me C T H bj#io Jkxiagord 6 bI T b

rnob6anbHBMNK K

TakKunUm xe, KaK HacCTpPOEeHHBIN Ha cepBe

Bl MoXeTe yKasd3aTb K®NNMY HCYEKPaBLENPOAH H Iblf

IP-agpeca.

BpemMsas oxmaaHus cBsSS3M cepBepa MaAagEpe
HacTtTponka obwero KHAGAGSR cepBepa

T OnumoHanbHO

T Ecnwu c nNoMOLWbI 3TOMWN
NpPpoTOKOIN, ycTaHOBMUTE

BbiMOMNMHEHWMU tacacsserer biosta n a

B npoTmBHOM cnydJyae

T EcnmoBMEeCTHSBbHe KYylHoa3 a H
server host ana pob6aBneHUs
KTy .

KoMaHAb He HacTpoeH
KCnoe4M e C @ A elfdcbe p R ®B 3 @ TNbp U

pobaBneHuns
cB4A3

ckeynnopmio upbaon y ¢ K gacac® M a H J bl
MHPoOpMaAauUMKM O cepBepe,

QTECH

MWP [OOCTYNHEE

@
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
HacTtponka TACACS+ W
KomaHpga |tacacs-server[key [0 | 7] text-string ]
OnuncaHune|textstring: ka3 biBaeT TeKCT obwero kKnt4a.
napamMeTp g7 ykKkasbBaeT Twun wundpoBaHUG KNIy
oTcyTcTBMEe wWudppoBaHMa, a 7 yKasblBa
Mo ymMonuy CoBMEeCTHEBHE KHIGOGIT PO EH HUW JnNsg OoO[QHOT O
KomMmaHagHBPexmumo@GanbHONW KOHMDUTYyPpauWUw
pexum
PykoBopgc OdtTa KoMaHAa ucnonb3yeTcd agns HactT
mcnonbs3olgng cepBepoB. UTo6b YyKasaTb pasHE
yCTaHOBMUTE KNKW4Y Npu Hagacesewer Aast K oM

HacTtpounka
T OnumMmoHAaAanNnbHO

1 Buml MOXeTe
YCTPOUCTBOM

y cCTaatamp BAT bbb o nb
M cepBepoOM

Bpe Me Himr aaywma p B 8T pAGACS+

o e 3 Ha4vYyeHUE,

HecTabunbHa.

KomaHpa tacacs-server timeout seconds

On
na

seconds:yk a 3 biB @ € TO »BIpEavuHin
oT 1 CceKyHAbL p[o

MmcaHwue
paMerTp

1000

A B

CeKkyHf

CeKkyHagax. 3

yMon4y 3HayeHMne

no yMooemyum

MaHAHL|PeXXuUmM rnobGanbHOMN

XNM

KOHMDUrypauum

9T a
oTBEeTa a
cepBepa,
server host

KoBOAC
Nonb3o0

KoMaHIa
cepBepa.
ycTaHOBMUTE

mcnonb3yeTcs
YT 00 bl

Ans Haya
YyCTaAaHOBUTbL p

BpewmMs OXWAawm@meaoss

3414 NMpoBepkKa

HacTtponte CNMCAKA MEERQAQABGBaLWANN H a BbIMOMTHEHMNE
aBTopuMmsaumm n ydyeTa nNnonBARGACS®|Tenem C NOMOLUWbI
T Bknwuynte B3ammopgencteue VJACAQGSe naTBaNONBBRpPpEBEPaAa
nakeToB, 4yTOo6b nNpoBepuTb TAQAGSHte cvce XBa3ya Wy M OT JPEOMCCTTE
M C e p BTAGACHE+.
T MNMpocmMoTpuTeE XY pHanbol cepBepa, 4T OO6Hhl npoBepwun:T
ayTeHTuUudnkKkaumga, aBTopusauuma M ydyer.

@ §) QTECH

MWP [OOCTYNHEE
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PykoBoagcTtTBOoO nNo Hac#HPOMnKe

cepusa QSW

Haeonka TACACSH+

3415 NMpumMmep KOHDUrypauum

Mcnonb3oBAOA@S AnNAa ayTeHTuMudDuUukKkauwumu

npum BXopage
CueHapun
User A B
TACALCS+ Client TACACS+ Server
192.168.5.22
Pucy B-4.x
A—3TO KNWEeHT, KoTOoOpbin MHMUMUMUPYeT 3anpocb TACACSH+
B—aT0 cCcepBep, KoTopbin obGbpabaTtwBaeT 3anpocb TACAC
War n T Bkxknwuutb AAA.
HacTpQ f HactTpo#htTe uncdopmauunmiw o cepBepe T
T Hactponmte MeTOad uMcnonb3oBaHMa TA
T NMpumeHnTte HacTpwBAEAHBWQMEaE OMEHT € p e
A QTECH# configure terminal
QTECH(config)# aaa newmodel
QTECH(config)# tacacs server host 192.168.5.22
QTECH(config)# tacacs server key aaa
QTECH(config)# aaa authentication login test group tacacs+
QTECH(config)# line vty 0 4
QTECH(configline)# login authentication test
MpoBepTel net K ycTponcTBY c MnK. OtTob6pax
nonb3oBaTensa M naponsa. BeBeagounte npasy
aona BXOfja B yctTponcteo.n T[lappTaeTip
nonb3oBaTtenda Ha cepBepe TACACSH+
3416.PacnpocTpaHeHHbIle OoWwWNDBKMN
T Cnyx6a 6es3onacHocTun AAA OTKNW4YeHa.
T Knwoy, HaCTpPOEHHEBbMN H a yctTponcrTBeE, He cooTBEeT

cepBepe.

T Cnunucok mMeTOOoOB

H

e

HacTpoewH.

@ §) QTECH
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponka TACACSH+ W

342 HacTtTponnka pa3aenbHOMW OOpPabOTKWU ayTeHTMC
y 4 e TACACS+

3421.9dbdhe kT KOHDUrypauum

AyTeHTudpunkaumsa, aBTopusauma u yyeT B cnyxbe 6Oea3:¢
cepBep daAMACSH , 4yTo noBblwaerT bes3onacHOCTHGb 7] B 0
obecnewnbasdaHCUPOBKY HaArpyskKkwu.

3422.NMpunmMeyvyaHunsa
T Cnyx6a be3ofACAGE®O Cc TOM HOCUNTC A K AAMNyBacwlyY ¥HO
3anycTutTbaampewanadely 4 TO06b BKNWYUTBL cnyxby ©6e3ol

T MNocne HacTpoOWKM OCHACAGEHIX NnhgAe@eQgMaBNAaeTCA ToOn
cnyx6a 6esonacHocTwun.TACAGSo Obpahbpmeanuuny yKaxunte
TACACS+ npun HacTponke AdAAmcka MeTO[oOB

3423.llarm HacTpoOMKM

Hactpounka rpynimCACSpBepoOB

T O6sa3aTenbHBLLN. Mo yMONYaHMUI cywecTtByerT TONb
TACACS+ , KoTopasa He MOXeT peannmsoBaTb OTAE€NbHY
aBToOopM3aumMmm U y4yeTa.

T Heob6bxogmmo HacTpouTb TAOACSH+p ymmbl oc@@EBIe&p®B 006 p
ayTeHTudPukKkauyummn, aBTopumaauumum ”n ydyerTa.

KowmaHpga | aaagroup server tacacs+group-name

OnuncaHuMe| group-name:yk a3 blBaeT umMsas rpynnb. Wma rp
napameTp unm tacacs+, KoTopble ABNAKWTCSHS UMEH

Mo ymonuy lpynna cepBepoB TACACS+ He HacTpoOE

KomaHagHBPexum rnobanbHOMW KOHGUTIrypauumm
pexunm

PykoBogc Crpynnupynte cepBepb TACACS+, 4yToO06G
McnonNnb30O MW yvyeT BHNOMHANWUCHL Ppa3HbBMWU Tpynnawmw

No6baBneHnme cepBepoB B TAQAESHrNnbl cepBepoOB

T O6ssaTtTenbHbin. Ecnm cepBep He pobaBneH B T pynr
obmMeHuUuBATOaAaHHbBMUNU CTACAEPtBepamMm

T B pexume KOHMUrypauyumnm rpynnel cepBepoB pgobas
noMO Wb 0O K taemasHsgreer host.

KomaHpga |serveripv4-address

OnuncaHwne|ipvd-address: ykas3biBappetPedpesepa TACACS
napamMeTp

104
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
HacTtponka TACACS+ W
Mo ymMony HnmogumHu cepBep He HaAacTpoOeH
KoMaHaHbPeXxum KOHUTrYypaumm rpynnbl cepBepoOB
pexunm
PykoBoac|/llepeag HacTpPOWMKOW 3TOMW KOMaHOb Haaa
Mcnonb 3 0|group server tacacs+, YTOObB BOMTM B PpPexXum
cepBepoB TACACS+.
On s agopeca cepBepa, HaCcCTpPOEHHOTO
cepBep AonxeH OBTb HacCTp daEacs-server basto
B peXume rnobanbHOW KOHDUTrypauum.
Ecnn B opgHy Trpynny <cepBepoB pobas
OOWH CcepBep He OTBEYAPODOONEBAPODMNOT
TACACS+ Ha pgpyrom cepBep B rpynne
HacTtpoVRkmpynnb c e pACAQRSe B

T OnumoHanbHHACC TPONTE
yCcCTpPpoOMWCTBY

BUpPTYyanbHYIO
He o6 XxonagunmoTAGACSH ayBenpsieT3b YNagakpeaTebH bl A

M a pMRPp)y,T ves@mum o

T B pexume KOHMuUrypauwmum rtpynnbe cepBepd®RF, ncnon
4yTO0bObB yKasaTb MapuwpyT ANnNg CBA3W CcCepBepoB B 23
KomMaHga ip vrf forwarding vrf-name
OnncaHwne|vi-name: ykasbwBaeT uma VRF
napamerTp
Mo ymMony|lMo ymMonuyaHwuw &¥&¢HRF He ykKkas
KoMaHOgHB|PeXxumM KOHPUTYypauum rpynnbel cepBepoOB
pexunm
PykoBopgc|llepego HacTpoOWKOW 9TOMN KOMAaHAab Haaa
Mmcnonb 3 0| group server tacacst, YTOObB BOMWTM B PpPexXum
cepBepoB TACACS+.
Ona VRF, H aC TBp orepHyHnonrre cepBepoB TAC
OONXHO ©ObBITb HacTpoeHo pansa WwWRIEfinidonm®s
pexnmme rnobanbHOMN KOHGUTYypauuM
HacTpoodlxrapynnbl c e pACAQSe B
T OnumoHanbHaoc Tpobn T€ecnNun ycTpPpOWMCTBY HeobXxogumo
TACACS+ 4yepes3s ykaaveMHBN noprT
1T B pexume KOHGMUTrypauwum rpynnel cepBepoOB YyKaxwu

cepBepoB B rpynne.
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponka TACACS+

KowmaHpga |ipoobviamgmt_name

OnnMcaHue mgmtname: yKas3bBaeT MMSA nopTta ynpasn
napammeTp

Mo ymMonuy/ Mo ymMonyaHwWwKK asoabH H e

KoMaHaHbB| Pexum koHdbDUTrypauumum rpynnb cepBepoOB
pexum

PykoBoac|/llepeag HacTpPOWMKOW 3TOM KOMaHOb Haaa

mcnonb 3 0| group server tacacst, UyTOo6GbB BOWTMWN B pexum
cepBepoB TACACS+.
Ecnumu nopmHmeM@GMTasaH, NO YMONYaAHUI KNC

3424 NMpoBepkKa

T HacTtponTte cnwudiA MEaoe ABBIWNIN HA BbLNOMNHEHUNE

a

aBTopumsaumm U ydyeTa nNonNFARBACSEBTenemnm C NOMOLWbI

T Bknwuunte B3aumumMogenctTBue YIAGACHSHL c TBeban ocn HoneTpeB e3paax
nmMakeToB, ybegnrtecso, yTo makertT bl ayTeHTUuunk

B3aumMoagemcTBYWT C pa3HbMMU cepBepamMu, WU

3425. NMpumMmep KOHDUrypauumm

HacTtTpounka pa3nuyHbIX TRQACSHN acneAp werp@eBl b HO M 00 p
ayTeHTudPuMKaumum,n aB TYoO\pevT3aa U4 m
CueHapun
TACALCS+ Server
User A B 192 168.5.22
- y
TACACS+ Client C 192.168.5.34
D 192.168.5.44
PucyB8b.k
A—3TO KNWMWeHT, KoTopbn MHMUumMmumpyet 3anpocb TACACSH+
B—asT0 cepBep, KoTopbn OoObGBpabGaTbBaeT 3anpocb ayTeH
C—oaT1T0 cCcepBep, KoTopbin obpabanuradACAEBpoOoCH aBTOp
D—aT0 cepBep, KoTopbin obGpabaTbBaeT y4yeTHbE 3anpo
106
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtpoin

ka TACACSH [ www.gtech.ru |

War wu
HacTpaQa

B k
Ha
Ha
Oo
Ha

AAA.
MHPopmMaumnmi o cepBepe T
rpynnel cepBepoB TACACS

oY u”
p o
p o
B b
p o
Ha po
HacTtpo
MpumeH
MpunmeH

_|
4 4 4 4 0 4 4 0

®© ® ® O

=c
(0]

-1 S«

cepBepb B rpynnb cepBep
MeTopn MAGAGIHE oBmsH naly T € H
MeToad Mcnonb3oBaHua TA

- 4 oo -+ -+
=«

O O O o6 O o
=c

MeToad Mcnonb3oBaHua TA
HacTpmBAgaHENdDMmRaa QEHT e p he
Te HacTpoOeHHBLIN MeTOnd aBTO

S S X

=4 =4 =4 -4 -4 -4 -8 - -9 -9

anMeHMCTTep(J-IeaHHbIIZ MeTOo/]. yyerTa H a 7

QTECH# configure terminal

QTECH(QTECH(config)# aaa newnodel

QTECH(config)# tacacs server host 192.168.5.22
QTECH(config)# tacacs server host 192.168.5.34
QTECH(config)# tacacs server host 192.168.5.44
QTECH(config)#tacacs- server key aaa

QTECH(config)# aaa group server tacacs+ tacgrpl
QTECH(configgs-tacacs)# server 192.168.5.22
QTECH(configgs-tacacs)# exit

QTECH(config)# aaa group server tacacs+ tacgrp2
QTECH(configgs-tacacs)# server 192.168.5.34
QTECH(configgs-tacacs)# exit

QTECH(config)# aaa group server tacacs+ tacgrp3
QTECH(configgs-tacacs)# server 192.168.5.44
QTECH(configgs-tacacs)# exit

QTECH(config)# aaa authentication login testl group tacacs+
QTECH(config)# aaa authentication enable default group tacgrpl
QTECH(config)# aaa authorization exec test2 group tacgrp2
QTECH(config)# aaa accounting commands 15 test3 startstop group tacgrp3
QTECH(config)# line vty 0 4

QTECH(configline)# login authentication testl
QTECH(configline)#authorization exec test2

QTE®(config- line)# accounting commands 15 test3

MpoBep

Tel net K ycTpouWcTBY c MnmK. OTto06pax
nonb3oBaTensa M naponsa. BeBeaounte npasBy
ansa BXOoOAga B ycTpowncrTaBeoable BBBR@ORT & OM
naponb enabl e, UTO06Gb MHMULUMMPpOBATSL a
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponka TACACS+

npuBuMNer MpoBaHHBLBN pexum EXEC nocne
BelmonHnTe onepauymum Ha ycTponmcTBeEe, a

MpocMoTpUTE XYy pHan ayTeHTUMudOUKauunm
IPappecom 192.168.5.22.
n B

8 2
MpocMOTpPUMTE XYPpPHa KNYeHnma ayTeHTMH
c -aBBpecom 192.168.5.22.
MpocmMoTpuTeE XypHan asB
IP-agppecom 192.168.5. 34.

MocMoTpeTb XypHan ydyeTa kKomwazwpgm -aqgpelg
192.168.5.44

ToOoOpuu3aauunun e X e

3426,PacnpocTpaHeHHbIe OWNOKM

T Cnyx6a 6esonacHocTtTun AAA OTKNW4YeHa.

T Knwou, HaCTpPOEeHHGBbMN H a ycTpouncTBE, He cooTBET
cepBepe.

1 HeonpepeneHHbe cepBepb pgobaBnsawTCcHAa B rpynny
T Cnncok MeTOLOB HEe HaAcCTpPOEH.

S35 MOHMTOPMUHT

351.0tro6paxeHune

OnmncaHwue KomMaHpga

OtTobpaxaerT B 3 a n v show tacacs
KaXabM cepBepoM

352.0TrTnapaka

MPUMEYAHMETeMHbEe pecypcb 3aHATb NpuWU BbBOAEe OTNnapgc
OTKNwWYyanTe oOoOTnNnapgkKky cpas3y nocne McCNoONb3oOoOBaAaHWNSA.

OnmncaHwue KomMaHpga

O T ma BACACS+ debug tacacs+
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4 KOHDOUT Y P ASINGA

41.063 0p

Ue p ynpaBrneHUSs SEC3 0 mapceHgoocCTTHLAKB N Q€ T o0 wune MeToQgq!l

HT
MHTerpauuww NONUTUK ANS pas3snNUUYHBIX CcnNyxX6 ynpaBneHMU
YTO 3TW cnyx6b ynp atBen3eoHnMasc HI0OCCTTWy NCOEMT WA MOT y T COC Yy We
ycTponcTBe AONSA yaoBneTBOpeHMA pas3HoOoOBGpPas3HBLX Tpel
Ges3onacHOCTbLIO B pas3nNMWUYHBIX cUeHaApPpWsaX.

y

Cnyx6bb ceTeBoW 6e3onacHoOoCTW BKNwYawT B ACLgE6sa cni
nonuitunekypynceaeWrPR W 3awnty oT CcARR.dukiaragaunHom ay cT po
OLOHOBpPEMEHHDO BKNIWYeHB pABe mnwn bonee cnyx6 ynpa
besonacuo&xTowr,ja Ha yYyCTpPOWMCTBE OOQHOBPEMEHHO BKIV
pAocTynowm, M cny xbalc HcoecB@éBOMO pOoemsHaMMP y e T CcOCy We C T B O E
cnyx6b B coOOTBEeTCTBMUMU C COOTBETCTBYWWMMNU NONUTMUK A

NMPUMEMYMAHMWE:onHMTenbHbBEe cBepgeHMmsa O cnyxbax KOHTPpPO.
ceTun CM. B COOTBeTCTBYWEM pPYKOBOALCTBE MNOCsAHACT P C
T 0 N LSKCG.

42.TTpunoxeHwune

TunuuyuHoe npuCueHapwun

KoHTponb go(CtrypgeHTb B CeTMW KamMnyca MOTyT
paclwWMpPpeHHbBM KHa OCHOBE ayTeHTUndunkKkaynmn
CeTdaM VYpPpOBHS Be-AyTeHTMnddUKaumm. [ToaomeHa A F

OJONXHa ObITHb npegoTBpauWwevmadH.a nk
ycTpouhcTBaAa B HEeKOTODpbIX oT oen
AnpekTtopa) MOryT BbXxoauTb B WU

421. KoHTpoOonb pAoOoOcCcTyna K pacWUpPEeHHbIM KaMnycH

4211.CueHapumn

CtTypeHTb B CeTM KamMnyca Y HMWBEp camyTTeeTHaT napmek‘aHian oa o4e
Knueaewotlx unu -se8ebrT nepeag pgocTtynow B MHTepHEeT, yrT
rapaHTumpoBaTb nNpeumMyuwecTtTBa YyHuUuBepcutTerTa.

T Yyawnecs MOT VYT NONYYUTH pgocrTtyn K MHTepHET
AayTeHTnddoklamwwmm -agdbeHTnndukauyumm.
T Moame ARP mMe Xxpay cTygoeHTamMmmu npegoTrTBpawaerTcaA4a, .

CTabOMnNnbHOCTbBL CceTWu.

f TepmMuMmHanbHbBIE ycTpomcTBa B HeKOTOpbX oTagenax (
MOTyT BbXxXoaguTb B WHTepHeT 6e3 ayTeHTuMudDumkKkauuum.
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Router

GO0/1 : 192.16852

G2/30.8VI7 : 192.168.5.1

TR, S € - S, — Core Layer

SVI 1000:192.168.300.1
Supper vian 1000

Sub vian:1001-2000

Trunk

Trunk|
Switch B |

l
|
l Teacher Dormitory Area
|
I

President's Office Student Dormitory Area

Vian 100 Vian 201-900 Vian 1001-2000

Network Segment Network Seqment Network Segment

192.168 100 .0/24 192.168 .200.0/24 192.168.300.0/24

Gateway Gateway [Gateway

192.168,100.1/24 L 192.168.200.1/24 192.168.300.1/24

o i o e = ot 7 i T A i i s i ST A [FU S U ke ot o GO R
Puncy @bk

TpagnmuunmoHHasa KamMnycHasd ceTb CNpoeKTWMpoBaHa wuepap:
YPOBHS KOHBEDpPT eAHILpVAUr ;e yWYWP®BBEHesIHb JoCcTyna BbNnoOnNHSAEeT
nonb3oBaTenemn. OoHakKko B paclpoBewH®N yKigMBYICCHMIE GO
nonb3oBaTenemnm ocyuwecTBNaeTCcaAjpaMHOKEGWKIOTIOPOMYT &V @
KOMMYyTaTopb AgocTyna -6e60 yNmpCWM@RY TKAKHAMOO Y CTPOWNCT
MeXAY KOoOMMYTOPROWOMWMMY TaTopamMm gocTtymartdqprm@a kB mmnC kia kLl

Pncy#édtle apnawrtTcsa TpaHKOBbBMM NnopTamu.

KomMmmMmyTaTtTopb nonb3oBaTenbckoro gocrtyna B, ®ax D no
yepes nopT bl paocTtyna, a BUPTYyanbHBLBE NoKanbHELBE

BUPTYaNbHBM HnNOKalNnbHbBM CeTSamM, HacCTpPOEHHbB M APaE HMUC X
No3TOMY nNnonb3oBaTenum pJgocTyna HaxopgsaTCcsa B pasHbLBX
npepgpoTBpawbwHmma cARP.

KomMmmy Tangp & noagknwow4yaeTcA4 K pas3nunuyHbM cepBepam,
ayTeHTudpnkauumm wnCyrredpdp DHEBbL VLAN HacTpawmBawTcCcs
noprtax. OpVibBAN yae@TBeTCTBY sub VUIAN,C K P N K rcemnn\Vd AN

nNpe@aTaBnsaesToFOMBOT TY N .

4212.PasBepTbiBaHUue

Ha KOMMY A P@PS8 Hble nonb3oBaTenu JDoCcTYyn&LAMBEeHT N pu
HoMepaM nNOpPTOB. Kaxabelm nonb3oBaTenb pgocTtyna (un
cooTBeTCTBYEeViAN.ogHlOP T bl Ha KaxXgom KoMMyTaTope |
nogknio4yatwTecA4 K HnxecrtTodwum nNnonb3oBaTenam, HacTp
KaXgoMy nonb3oBaTenw pJgocTyna Has3HAANBe TcOD T@®EH I TIBMI
C nNnnaHupokANHKoemy T aaTapgae nepecTbisanARB.ExMMY T &A@

oTBevyaerT HaARB arropioe & v oT ayTeHTUdGU UMPOBAHHBbX nor

npepoTBpaTuTbARPcnylda Mmmy T aTsogppeaA nonb3o0BaTeVhLANC Kk ne
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paccmMaTpuBasob YLAN, Kk ackyMiANpHacTpaupa®ficacom@TrBeTCTBY 0L
c y n-¥LAN, HacTpauBawTCd KaK nonb3oBaTenbCcKuWe WMNS3 bl.

T Hadownlink-nop TkaoxMMy TaTOpPEBORMPP BT WPTOM nNnpumepe), K
nogKknwyawTCcsa K XWNOW 30HEe yyutensa U XUNOMN
ayTeHT W uatlag,unmak -aw Tre @ ndn kK auy MmMqQ N bN3003BTAOTMEYT U MO |
cBobopgHo BbbOGUupaTb nNnwbon pexpavBIBTHHTERGUWEaTLNHN

1 NNwbonm cneumanbHbBNW oTpen (Takowm Kak KabwuwHeT L.
OblTb BbiaeneH aVBANKo W RpABNEmB&KBT ObTb HaWANDOeHa
bes aytTeHTundnkauyummn, YTOoOObB MNOnNb3o0OBaAaTenw B 3T
MHTepHeT 6e3 ayTeHTUudbukKkauyumm.

4213.30Ut 6EtRT8R3AE

Pexmm ayTeHTUuddPukauyuum

CywecTtTBYEeT pAOBa pexumumMa ayTeHTUMdDUKaUUWN: ayTeHT U dnu
wnosa. B TpaguMUUOHHOM NEYRPEXKMHMEBIKKDWN A cegHmMCcTyna
BbIMONHAEeTCHA KOMMyTaTtTopamwm pgocTyna. B pacwumupeHHOI

nepepgakamMMy TaToOpyB ATApaBpemMsa Kak ycTpowmwcTBa JOCTYn
TONbKO ©asoBble QPYHKUVIAN meyppampecaduafloekOmPryaLuyms
gocTyna BbNONHAEeTCHA KOMMyTaTopamMum pgocTyna B Tpa
KOMMYyTaToOpeB PAPE&MUVPVHHOHTOONIC TO@ AP WY POBHSA 2, HeEKOoTODp.L
by HK UMUK n noBepgeHNe 6yaoyrT pas3snumyarTtbc4 COOTBETCT
ayHeundpmnkaumm. Takum obGpasowm, peXumm ayTeHTUGUKaLU
wnt3a " ayTeHTundunkauyumm gocTyna. Ecnwu ayTeHT NN
KOMMYTaTQpOMMTRaTOJPO NDKIEpHa ObITb BKNIWWYEH C pPEXUMOM
wntos3a ANA noagaeEXKon WoaicWwWH®d NoNnNb3oBaTenNbCcKMWX 3an
TabnmAgapgopecoB ©Oonbwon evARBuTUT,abmTam@lynuwapuwpyTmnsa
OTMBHOM CNny4vyae KONMMYecTBO nNopgaepXMBaeMblX MNONb:
paHMYyeHMNAGLa KarRunopasunaphapavmReoewxAC anpaenmdeHa u
MOXeT nopaepxmBaTb ©OoOonNbwWOe KONMWMWYEeCTBO MNONb3O
ctTyna o6bYHO NPUMEHWUM TONMbKO B cuUeHapusax, T ae &
MMyTaTopax ApAocTtyna.

=~ T O O
oo Mo

VLANc ocBoGOXapeHMEeM ommayTeHTUdhDNKa

KOToOpH®ble cneynmanbHBLE oToenb MLAN a3 Oalyr be HBTHMIGRWIKESHLE
ob6bl ynpocTuTb ynpaBlneHWUEe cCceTblio, yTob6bB NONbLb3OBaA
CTyn K ceTeBbM pecypcam ©6e3 ayTeHTUMdDUKaLUM. H
sgenaTBUPTYanbHble NoKkanbHbe ceTun 6e3 ayTeHTMUN Pu
nb3oBaTennm B KabwuHeTe AupekToOopa MOTrnum BbBXOAWUTHL

ook £ T
OO -

KonumyecTtTBOo nonigdoBaTtTenen

KonundyecTBO nonb3oBWPHMenedxerocGymnmm OrpaHM4YeHO, YT
cTabumnbHOCTHDb 0 OICOrSyH13a0 B@ H Je dlle H B MHTepHeTE n ynyu
paboThb ycTponmcTBaA.

NMPUMEYMAHMEMmMyecTBO Nonb3oBRv4eme iy BOXBTFAAIO He OTr pa
ecTb OOnNbwWoe KONMUYecTBO NOoONb3oBaTenem MOXROK aABbLINT |
He 6ypeT AOCTUIHYyTAa MaKcumManbHasa annapaTHasa MOLWH.

Murpauma ayTeHTUMPUUUPOBAaHHBIX NonNnb3oBaTenew

Mnrpaumvmsa -NOCHTBa3MOHB a T €N O3 HaAM®EBPI3O0OBADEOAHN@MDKET CHO
ayTeHTUMOUNKaUnN M3 pas3HbX GU3NYedKX MNeaman dIHR&KY
KamMnyca ansa NPOCTOT b ynpaBneHwuns cCTyAeHTawm o
ayTeHTundPunkKkauyumiw U3 onpepeneHHoOoro mMmecTtTa nepepa p[JocTt
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nNPpOoMTM ayTeHTMIPUKaAaLUWI Ha [ApYyrux noprtax pgocTyna.
MOFTYyT MWUTFrpUpoBarTh L. B Apyrom cnydYae Yy HEKOTOD blIX

MoGunNnbHOro odcdumca, MU OHWU MOTYT NPOXOAUTbL ITTEMT U PV
nonb3oBaTenNnum MOTyT MWUTpUpPpOBAaATH L.

4214 DYy HKUUNMN

OcobOeHHOCTb ®PYHKUMUSA

Pexum ayTeHT OTa by HKUMKSA onpepenaerT, pas3sBE
JOCTYynNnoM Ha KOoOMMyTaTopax O9KpBY
3aBMCUMONCOTTMP EOOTH O CTEen pas3 BepTh LBE:

VLAN ¢ ocsB
OT ayTeHTMWu

6Monb3oBaTenn B YyKMOBFAHOMBMTYL AN
mnonb3oBaTenum Cc ocBoObBoOXAeHUEM O

8|0

KonunyecTtBO Monbaoenbckadada emkocTb | Pv4d yka
nonb3oBaTtTeneb6biTb OFrpaHWMYeEeHa, UyTO0bOGbB TFTapaHTW
nonb3oBaTtenenm B WNWHTepHeTeE

Murpauywus B bl MO XeTe ykas3arThb, MOT VYT n

aytTeHTundunump nonbaoBaTenunm MUTpPpUpPpOBATHL

nonb3oBaTene

ObHapyxeHUe-|Bsl MO XeTe ykas3arThb, cnepyer

cTaTtTyca nonboHNamHNnb3OBaTenem, YTOO bl Monb?z
ceTwun, Korga TpadukKk nonb3oBaTer

TeyeHVNE@egIEMEIOr 0O Nepunmopga BpeMmMeH

422.PexXxnm ayTeHTUuPnKauummu

CywecTBYyeT ABa pexummMa ayTeHTUudUMKauumm: ayTeHT N pu
wntosa. B pexXxumme ayTeHTundmnkaumm pocTyna ynpasn
KoMMyTaTopax AagocrTtyna. B pexwme asyleeimMENn IKCT Ly MO MLLJIB
Ha KoMMYy HapP@pBxk pynHomacwtabHoOnW ceTwn, TakKoOn Kak

KOMMYyTaTopoOB gocTtyna. Mo CpaBHeHMUW C pPpexXnumom z
ayTeHTuMdPuMkKkKauyumm wniwsa ynpowaeT pyTUMUHHOgTabopgmusa
gocTtyna, nNOCKOMNbKY KOMMYyTaToOpb gocTyna AONXHb NO;/[
nepeapgpevANMMw poBHSa 2. MoaTOMY peKoMeHOYyeTCSHa pexu

4221.NMpuHUuMNn paobdorThbl

Pexmum ayTeHTMPUKAaUMUUN HaAa YCTPONCTBEOBABURUPADIT e

ycTpomcTBO ynpaBneHunsa pgpocTtynom. Ecnunu ynpasneHue /[
anppa (Hanpuwmep, B pacCWMPEeHHON ceTun ypoBHS 2), Tp
Ha KoOMMyTaTopax 494pa. Ecnu ynpaBneHue pocTtynam p

peXum ayTeHTuMdDUKauUuMUKU [JONXEH ObITb ycTaHoOBNEeH H &
KoMMyTaTopax pocTyna.

NMPUMEYMAHWEpe3sarpysumTe yYyCTpPOMCTBO nocne M3 MEHEHMUSH
YTOObB HOBBN pPeXUM ayTeHT U EOKXPLAMHM TEC TTYerkK IR, YBO X WO IH Y.
nepeag nepes3anyckoM ycTpoucTBa.
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423.VLAN ¢ ocBobGoOoOXaeHMEM OT ayTeHTUubDuUKauum

BunprtTyanbHbe noKanbHbBE CeTW[eEH ToMCBMOKGROIHOMESHBWEOM C AT 4 J
pa3MellweHUs oTaoenos c ocobObMMU TpeboBaHMUAaAMMU K 0o
oTaAenos MOT NN BHEQPHETbN BB TMHD K aTa w o Wotlx a K n
Be-AyTeHTudunkauyuma.

423 1.NMpvuHUuMN paobdorThl

Mpeanonoxwum, 4yToO Ha ycTponcvitANec Bea o BG @6 XD edPWHKVL |
ayTeHTudunkauyunmmn. Koraga ycTtponcTtBO o06HapWANDGeease T, Yy
MOEHTUNOPUK aypyp@H e [JOCTYyNOM He BbinNoONnNHAeTCS . Takum

VLANG e O e HT N PuUwoaruyuTh nonNy Y mnm Tb [4O0C Myare HKT A K eapyHiekT Ly 10 e :
VLAN c ocBobGoxXxageHMnewm oT ayTeHTudnkauum MO JXHO pacec
NPUNOXEHUWN 3alWUWEeHHbBX KaHanosB.

NMPUEKMYAHUB:nbK0 KomMMyTaTopb nogiNeEApenocwO OP)KEmiewme m
ayTeHTudukKkauyummu.

NMPUMEYAHWEKHO HacTpoWWANCc nocdOdOBDoxpeHmemM OT ayTeHTMH

NMPUWMEYAHWMENC ocBobGoXxageHMEM OT ayTeHTUuGUMKaUNUKM 3aHMWU
Kor ga ynpaBrneHWne [JOXTYTya&I® MY U KaGKTOKEN oK EKH 0 ,VLANacc T p 0 1 K

ocBOoObOOXOg@HMEWMT €HT mpwekeary, MO T xXe 3 ddek T, ViIANcun B C.
ocBOGOXA@HMEWMT € HTUMHIMN KHAAUCUT P O € H bl . MoaToMy pekKkoMeHA )
BUPTYanbHbEe NOKadypHGIRT CPAMAaAORBNbL30BaTenNem, KOTOpPLE

jgocTtyn B WHRegpreiTuhaeagnuwko nNpuU BKMNWYEeHHON dQYyHK
AOCTYynowM.

MPMUWMEYAHMHKET 4 nakeTb VAN cceaemoboX@eHmWMeM eHT ndnkKanuy

ocBObGOOXOEeHbB OT KOHTpoONnd pgocTyna, OHW BCe paBHO
security ACL. Ecnwu nakeTb novhANs@eBzaTae e @HITBMEPUXKT K TOHEH b
cooTBETC seBuity ACGL, nonb3oBaTtTenun BC €N MmBHIDT bHegOoRaIyY

MHTepHeTYy.

MPUMEYAHHPRPe XnmMe ayTeHTUPUKauUN wnws3a YCTPOMCTBO
ARP-3 anpocoB kK noViiAN@ezn Taeyitoe BT M DN K acLepedebmen pymgew

pa6botaTtb. Takumm obGpasowm, B pPeXmme aBT @HEBIHABIKK & 1eT1A
VLAN, ocBODOOXAOEHHBX OT ayTeHTuUuodmnkKkaummn, He MOT VYT n
nop, nNnoka nonb3oBaTenun He O6yayT ayTeHTUMPUUUMpPpOBAH
424 KonumyecTBO nonb3oBaTtTenen | Pv4

On s NMOBbLIWEHMUS cTabunbHOCTMN pab6orT bl ycTpouncTBaA v
BO3JeNCTBMA CO CTOPOHbB HeaBTOPWU3OBAHHBX MNONb3O0BaAa
KonumyecTBO nonb3oPETeaimednNpPeE@EYIRHHOM NOPTY YyCTpPpOMK

424 1.NMpuHUuMN paobdorThbl

Ecnwu oObuwee Konnm4yecrTBO Nonb3olBdTemepaH® 4y eHOC, TY RO
nonbp3oBaTtTenn, npesBblwatwmne obwee KONMYeCcTBO, HE M

MPUNMEMAHWERGbL KO KOMMYTarTopbl nogaoepxuBatwT orpaHwu
nonb3oBaTendPvd. focTyna

NMPUEMIYMAHUB:nnyuecTBO NonNnb3oBRVAMeRenopgpamyPyAaaHoO Ha YycCrT
yMONYaHWMIW, HO 3aBUCUT OT annapaTHBX BO3MOXHOCTEMN

NMPUMEYMAHWE®cno nonb3o0BailResx @msT ymalPvd3 oHBaa TOECIHWO B €
pPas3nuuyHblX PYHKULUMN nyneKaxrmyechieok omakb 3 0IBVE@Tenen
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HacTpaumBaeTCs B pexXumMe KOHPUrypauumum uUHTepdenmca, C
nonb3oBalPdnencreHepumpoBaHHBbIX H a nopTy, T ak n rJ
nonb3oBalPelnenHanpumep, B bl MO XeT®@MaylcbTHaOHeO B M D B U YMeaC
nonb3oBaTenevd nea T KGolR/TlY paBHBM 2, 3anycTtTuTb KoMa
nonb3o0Bdrdenr nopTy, a 3aTemM 3anycTuTb KoOMaHaA/Jbl
nonb3oBl@®W®Wernxa nopTy. Ha camMoM pgene Ha mep@YCYyXea aec
Ecnmn BB nNnonbTaeTecb npuBsas3alPwyy mmpmyr qarpoy r @ 0 O b 3r OIBOAOT:
nonb3oBlBvMemAa NopTy, oOonNepauuMsa NPUBA3KM 3 aBepuwmTcCA4

425.Murpaunma ayTeHTUWPUUUMPOBaAaHHBLIX NOoONb3oBaT

B peanbHOW <ceTwn nonb3oBaTenw Hey b6 x3 allreme e Ty (

bMkcupoBaHHOro mMmecTta. BmMecTo 3Toro nonb3oBaTenun N\
MNnum oddpuc nNocne MNPOXOXAEeHMUSs ayTeHTudumkauumum B o0nOfl
AKTMUBHO, a OTKNwWYalwT ceTeBbe kKabenun “U nNnemB&aHOCHT
oPuc Oona mgocTyna K ceTun. 3aTtTemM 3TO NpuUBOAUT K NpoC
nonb3oBaTeneimn. Ecnuwu MUT pauwus neoybes HOTBIAMI /e KNaBLEA 0
HacTpoeHa, nNnonb3oBaTenb, nNoagKknNnwYyawWMmcsa K CceTu B
K ceTpuyrsomMy mMmecTe 6e3 nNnpepBapuTenbHOro BbXOoOJga B as

425 1.NMpvuHuMunNn paobdorThbl

Kor ga MUT pauwns4 ayTeHTMNEUULUNPOBAHHDBbIX ndotly nomartene
Be-ByTeHTUMPUKauUuum ycTpouncTBaAa 0O Hapyxnus aveAN, 4yToO
cooTBeTCTBMAGEAmMPecyonb3oBaTtTend, M3IMeHMUNCAa. 3aTe
NPUHYAUWTENbHO OTKNKYaeTCcsa OT Ce€TW MU [JONXEH CHOBaAa
noagknwyaTbCcsa K ceTwu.

NMPAMEYMAHWE:HK una4a MUT payunum AayTeHTMNGUNUMpPOBAHHBIX n
npoBeMAC@a ApecOoOB NONbHEHEVMETEBMTI®NbBbHA NS nNonb3oBart
ecTb TIB-agppeca.

NMPUMEYMAHWRE:HK UMS MUT pauum nonb3oBavyeBemy GUK@Q LY 0,

nosBonaeT nonb3oBaTento, KOTOpPbLAN nNopgknwyaeTca K C
ceTn B ApPYyromMm MecTradyYama.oOTEKGmoWamebBboBaTenNb NopAak
OOHOM MecTe, a 3aTemM BbXOAMUT n 3 ceTwu B 3TOM N

nogknwowyaeTcsas K ceTuMu pJoO nNepexojga B pgpyroe MecTo,
MUTpauuUM ayTeHTUPUUUPOBAHHBIX NoONb3oBaTenemn.

NMPMVEMMAHWEc Bpewms Murpauumum cucTtema npoBepderT, na3an
VLANMNnuKM HoOoMep noprTa, MACeaToBpeeTccyT BIyoGQuUM3io B a T e N qa , UTOG6tL
MmrpumupoBan nNu nonb3oBaTeNWANMEonwomBeHTO@MmMB@aAaTORBN a,
3HavaerT, BRAOTEemM® NBxEO0 MUT pUpPpyerT,; B NPOTMUBHOM C N
onb3oBaTenb MWUT pupoBan. B cootrBeTCTBMUM C npeang
onb3oBaTensb B c KACxa op € [T O josHEIya@ o Ba T € N g, cncrtema
TKNOYNUT -NOHIbBWHB aTeEDNSH, BpPpAWAHE A9memHUWTenbHOE peLl
pepoTBpaTuUTb Taetlxmnmpagwemyunmdbnkauyumsa npoBepaT, 4
M nonb3oBaTenb MUTrpUupoBan. Ona nonb3oBaTensqa, K
ebBytTeHTUudPnkauunio unnu dollx e H Tanedrmokpaauararbi odotlx M nwm

ebBytTeHTUuPnKkauyumsa OTNARPBBI A BT X O30AHNOPEO CME C T O nonb3o0B
bHapyxunuBaeT MAGtarmpe® THakeo AnTCa VBAN@mun HEB mPpyrom no
CnNMMW B TeyeHWe yKasaHHOINoO BpeMeHU WMEEEGDNOE ONKEHYE
onb3oBaTena OeWCTBUTENbHO MWU3IMEHMUNOCHb, M MUTpauwu
edYyeHMNE YyKaszaHHOINoO BpeMeHMu, 9TO0O YyKasbBaerT Ha T
MUTpUpPpYyeT U B CeTNW MOXeT cCcyuwecTBOBaAaTb MOLWEHHMUYE
cnyyae Murpaumsa He BHARPOMHmEpasEmae B3a@m pma3 B CeKyHAy

IJMOoO W WS 3IJ03I30 2

—
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cepwus

QS W

M oTnpaBnaeTcsa B ob6wen
nogTBepxXageHa TONbKO 4Yyepes
MHTepBBxpPE M NpPpOoOBEepPKMU,
retry interval interval.

426.06HapyXeHunecoOaENygaAn

CNMNOXHOCTMH

MOXHDO

nNaTb pas. 3T 0
NaTb CekKyawmg.omMmlla mBamMeo™me
n 3 Marpratny simes tinmes mwaopLlb 10 K O

nonb3oBaTens

Mocne ToOoro, Kak nNnonb3oBaTenb BbXOAWT B WHTepHeT,
pPpeXumM MUNUM He MOKBOHGMHMBWM -3 XMMoenB TepMmMuHana. B 231
nonb3oBaTena 6ypapgeT npoagonxaTb B3WMWMaTbCHa nnartTa, v
39KOHOMMYEeCKHNE noTepwu. UTo6bb 3awWmMituTb nNpeummMyuwecT
ycTpouncTBeEe NpPeaycMOTpPeeHM APDYTHK LPU A ACCMCETBaAT € NTb HO 1|
HaxopgaTcsa B ceTwu. Ecnn ycTtpomcTtTBO CcuyMTaerT, 4yToO
oOTKNnwYyaeT nNnonb3oBaTensa.

426.1.MpvuHUuMN pabdorThbl

OnpeageneHHLBN MHTepBan OBbHapyXeHMUS npepgpycrtaHoBIne

nonba3o
nonba3o0

B aT eordp eHaexMiee H Hor o
BaTenb H e mcnonb3ayerT

43.KoHdpunrypaums

3 HaAa4vYeHun4d B

93 TOM MHTepBan”n

ceTb, M NO3TOMY Hanpsa

AnemMeHT NMpepnoxXxeHMA MU CBA3aHHbLIE C HUM
KOHdUurypait

HacTtTponka Heob6sasaTtenbHas KOHPUrypaumsa, K
aYyTEeHTNDPUNK i HACTPONKRA pEXBMTUMIPMKaAaUMUM ANgG YyCI

[no] auth-mode gateway

HacTtpaunuBaerT
ayTeHTUnodnkauynmn

Heob6aszaTenbHas
ykaszaHu4
ayTeHTunodmnkauymnmn

HacTponka
ocBObOOXnAOeEeH .|
AYVTEeHTUndnk:

nonb3oBaTenemn,

KOHMDUrypauwuasa, K
ubu VLAN

[no] direct-vlan

HacTtpauBaerT Vi

ayTeHTunodnkauynmn

HeobasaTtenbHasd
ykaszaHu4
pas3peuweH

K a
TBa
aTe.!

HacTtpon
Konunyec
B

nonb3o0 gocTyn

MaKCMUMManbHOT O

KOHMDUrypauwuas, K
Konum4yecH
K onpepgeneHHOMY

[no] nac-author-user maximum

HacTtpauBaerT

nonb3oBaTenemn |
pas3pelweHx 0ocC
onpefgeneHHOMY W”|
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OQnemMeHT MpeapnoXeHUA N CBA3aHHDBLIE C HUM
KOHdUurypail

HacTtTpownka Heob6aszaTtTenbHas KOHOUrypaumumsa, K (
aBToOpu3oOBalykas3arThb, MOTFTyTnomm3aoBamnanm co
nonb3oBaTtTe MACagpecamMun MUTpupoBarThb

[no] station-move permit

HacTtpawuwBaerT,
nonb3oBaTenu,
AYTEHTUDNKRIWPW |

HacTtponk a

onpegeneHdHun!
OHNagiMHaTyCs:s

nonb30BAaTeE.

HeobasaTtensb
ykaszaHwusa,
OHNNawmmMHaTyCa

Has KoOH@Urypauwus, K
cnepyer nwu BKnwoyart

nonb3oBaTend

offline-detect interval threshold HacTtpauvBaer
Y HK LMWK onp
OHNawmMHaTyCaBBADODAE

no offline-detect OTkniwyaer
onpepeneHMA-CTaAH,
nonb3oBaTens

default offline-detect BocctaHaBnusaerT
onpepeneHnA-CTaAaH,
nonb3oBaTensa no

431.HacTpouKa pexummMa ayTeHTUuPUMKauummu

431.1.93dbdek T

BelnonHaTtTe 23
pa3BepTbBAaH
gaocTtynomm, U
KOH@wrRALULNI 0
YyYCTPOMNCTBO
peXumum ayTeH
ayTeHTunounkaAa
K adotlx v nu

43.1.2.Me p bl

T Ec
n3
w n
Ha

Ba

ay
Te

num yn

03 a.

M

Kyuy o

MeHMWNTHDb

cTpauBarThb

Heobxoagunmo
TeHTUuodnkKkauymn,

KOHdUrypauumm

Ty
ma ceTun.
BaM He

B

o}
wnts a
TudmMkKkauumu
KNIYUNTBGO A

agbeHTNOBKAIWEARMH W3 O0BOM

paBneHwUe
pexum
KOHTpPO
pexum

Ecnwu

n
yrT

KOHMUrypau

HacTpoOWKY

HY XHO
yMONYaHNI.
BbIMONHAET
Ha
KT CTedCR Wagorijp@ BN e H U 4

MNKUW He BbBNONHATHL
mepapxumyeckKkomn
ykKkasbBarThb
B pacwmnpeHHOMN
ynpaBrneHwune

ayTeHTuUudmkKkaumi

9Ty Hac
ceTnW KOMMYTa
PEeEXUM ayTeHTMUN
cCeTWn YypPOBH:
AOoOCTYynow,

wnosa, Y
AAaeTynowm
ycTponcrTBeE.

NPenoOCTOPOXHOCTM!

A 0 C T YKNOOMVM Y [T aa3T BOEDEHB YeIMIOD Aea 6 X 0 4 U |
ay THea® MM A @ d 1§ pHa

dgiypTae HT M UK a Ll
Nb OOKOMWNMYT aHTEO, pped BBEEEY TH Y BKH
ayTeHTUuUKaumum.

epesarpysuTesb yCTpPpOMCTBO T
06b HoOBHBWW PB XKW WNCONKTPBA HAMW IBY .
miw nepepg nepes3anyckoM YyCTp
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4313. MeTtToan KoHdpuUurypauumn

HacTponka pexumMa ayTeHTudDmkauumn

mMTenbHasga KoOHUrypauwunsga. OH onpepenaerT T
peanbHOW CeTMu.

i Bbinon nTe HacTpOoO Yy B cooTBeTCTBUMU Cc CbaKTI/I‘-Ie
T

T DononH
H
H n K
KOMMYTaTOpPBbLmMODPa& 9 e ynpaBneHwune AOoOCTynowm, y
T a
e

ayTeHTuUndUKaumMm H ayTeHR®NIMK®BalMep BN SOmBR@ THASB H O I
cnyuya NPOCTO OCTaBbYMOKWOAMHMIDY pPpaLuM NoO

KomaHga [ no ] auth-mode gateway

OnuMmcaHuMel no: ecnuMm KoMaHAga coaoepXWUT 3TOT nap
napameTp ayTeHTMPUKaAaUMN BOCCTaHOBMNEH pAansa a
nNokanbHOEe YyCTpPOWMCTBO aBnNAeTcs T odl
WNW30BbLIM YyCTPOWCTBOM.

auth-mode gateway: ecnwu KoMaHg a copoepxXwur
YKa3bBaertT, 4TO peXunwm ayTeHTI/I(bI/IKaLI,I/I
wntoa3a,; TO ecThb nokanbHOE ycTpo#mu

YyCTPOMUCTBOM WNw3a U ycTPoOUWCTBOM O

Mo ymwmoHMKPexmum ayTeHTuMmdbmkauyumm pgocTyna

KomMmaHagHB PexumM rnobanbHOMW KOHGUrypauumm
pexum

PykoBoagc/lMcnonb3aynrte 3ITY KoMaHAgy, 4T OO bl

mcnonb3o ycrtTpomcTtTBa B CceTMu. BelnonHAaTb 3Ty
HacTpoOWKy, WTTO TaTBOUCUPTA3 BEePHYTaA nNv
AOoOCTynowm H a KoMMyTaTopax gocTyna
ycTponmcTBe wWwWnwasa.
Mcnonb3ynrte 3Ty KoMaHAay, UTO0OO6bL K3
HacCTpPOEHHDLN H a ycTponcrTBe, c a
ayTeHTUnIONEK aukmMeon acumeosd @ ia T eno authamadegateway,
YTOObBl M3IMEHWUTDb pPEeEXMUM ayTeHTUWPUKAaAUMN

ayTeHTundnkaumm wntwsa obpaTHO Ha ay

43.14.NMpoBepkKa
NMPUNMEYAHWEBBepbTEe KOHMUIrypauyunio, Mmcnonb3ysa cnegy oL
Bknwovyuwatlx vnme-dayTeHTnPMKaLMI Ha OOHOM nNOpPTY ycTp

COOTBETCTBYlWYI ayTeHTudbdMmKkaumi H a KNMMWeHTE e. Moc
npoBepbTE, MOXeTe nNW Bb NONYyYWTb A[JOCTYyNn K cCceTesB
npoBepbTEe, HEe MOXeTe I UK a3bla HHOBINW YOMETTbe BIEOM TPYENC YKp cya M .

4315 NMpunmMepbl KOHPUrypauum

B cnegywowem npumMepe KOoOHPUrypauwmum onumcelBaeTcd TO
SCC.
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PykoBoagcTtBO nNno Hac#HAPOnke cepuma QSW

Kowgurypauns SCC

YcTaHOBKA pexXuma ayTeHTUuPUKauuMum Ha ayTeHT!
dPyHKUMA ynpaBNeHUSs AOCTYNOM nNepemMec Boampca Ha
B paclwWUNpemRHONpPOEHSA 2 Cc yAaaNneHHbBLIM YyPOBHEM

CueHapun

Router

%

G0/M C 192.168.5.2

G2/20,5VIT : 192.168.51

GZNn
SV 100:192.168.100.1

Core Layer
SVI1000:152.168.300.1
Supper vlan 1000
= — — — 3ubylan:1001-2000

Trunk

SV 200:192.168.200.1

-
Layer 2
—_— Supper vian 200

[O'Fﬁce Area = _TI'LJEI

Headmaster's Office VLAN VLAN
Vlan 100 Vian 201-800 Wlan 1001-2000
MNetwark Seament Network Segment INetweork Segment
192,168, 100.0/24 192, 168.200.0/24 192.168.300.0/24
Gateway Gateway Gateway .
L __ _te2168t00mz4_ | _ _ 192168200424 _ _, | _ _  16216B300.024
Pucy#dndx
War wu Ha kKkomMmyTaTope A (KoTopbihn s smpaTYHT ayt

HacTpapeXuMuM ayTeHTnamKaHmMmbpmH@a ymnio WN3 a

Kommy 1 SwitchA(config)#auth - mode gateway
T @ Please save config and reload system.

SwitchA(config)#exit

*Nov 7 10:13:27: %SYS CONFIG_I: Configured from console by console
SwitchA#reload

Reload system?(Y/N)y

SwitchA#

MpoBepWWcnonb3ynTteshawawnaimgly 4y Tob6bl NpoBepUTESL,
KOHMUTrypauus4

Kowmmy 1 SwitchA(config)#show running - config | include auth-mode

TED auth- mode gateway

SwitchA(config)#
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432.HacTtpounka VLAN ¢ ocBoGoOXaoeHMEeM OT ayrTe

4321.9dbdbe ko HPUrypauumm

HactTponte BuUpTYyanbHbBE nNOKanNnbHbEeYCeHNUN N KoACTIBAO@OLD X A
nonb3oBaTenNnum B O9TWUX BUPTYaNbHbBX NOKaNbHBLX CceTsaXx N
mcnonb3adaelxmna -agbeHTNnNdUKkauum.

4322. A6 RYt sSRTUO

BuprtTyanbHbe noKanbHbe CeTaw TEHOMB@®B@AME@HOTE M 001 K O
YTO NoNb3oBaAaTenaM B O9TUX BUPTYaAalNbHbBX NOKanNbHLBX
CBA3aHHYW C ayTeHTudumkauyumenm pgocTyna, HO BCe€e Xe
0 C H o Beeurity ACL. Ecnwu YKa3aHHEBbEe nonbvV¥LAN a a@ P WaAHIEN K €
COOTBET C seBuity ACL, CoOOTBEeTCTBYlLWME -MpPEDLBEOMBYAT RN MDO
nonNnyyunTtb gocTyn kK WHTepHeTy. AQlmwermbuxyo OBMOM OB pyebvess UHT:
4yTo y K a 3VEBANHWwIeun Yy K a 3MaoHrHbbBeo B a TVEANUD e B ayTeHTUudnkauymul
3abnokunpoBadtHtbl, ecnwu B bl HapgpeeViAN B, OeBOO WO BWOSBN T
ayTeHTuMdPnkKkaumm CMOTYT NOoONydyRAybEepOBYRAKMUHT EepHET

4323.larm HacTpoOMWKM
HacTpd&llANa ocBobBOXAeHMEM OT ayTeHTUuDUKauUM

1 AdoonHuTenbHas- KOHMUrypaums. Y4T o6 bl mnsbasuntTeob
onpegend&bBANwxdotlxmnu -agdbeHTudpnkauunmnm, VEANKTAEXKONT e
VLANc ocBobGoxpeHumemM OT ayTeHTudbumkauymm.

f BoimonHMTe 3Ty HaAaCTPOMKY HaAa KOoOMMyTaTopax n[oc
3aBucummwacpecnpegeneHma nonb3oBaTenemn.

KomaHga [no] direct-vlan vianlist

OnucaHwMe| no: ecnwu KoOMaHQ/ a cogepxur 93TOT n
napamMeTpP KOHPUTrypauwums VLAN c ocBoboxpgpeHwue
yoaneHa.

vlanlist: 3TOT napamMeTp CYiIMTIOMBA CET e W
MOEHTUNDPUK XDWW Pble HEOBXO0OAMMO HaAcCTQPOC

Mo ymMony VLAN ¢ ocBobGoOXpeHMeM OT ayTeHTUbOUKk

KomaHagHbPexmum rnobanbHOMW KOHGUrypauumm
pexunm

PykoBoac/lMcnonb3aynte 3TY KHAaMaT HpDOW,T b 4 Maimbl Yy 4
cnonb3olocBoboxXxageHMeM OT ayTeHTUMPUKauumn

4324.NMpoBepkKa

MpoBepbTe KoWHWNOEBaw@awmweHTUNOUKaUMM, mcnonb3ysga cne

Bknouyurte ay T e HdoMxpwmraadgwnliok-n o p T a x , KOTOp®ble noagkinto
NONb30OBaATENbCKMUM Tepwmuowrdinka mp T b0,0 0 BB D@ bl e NoAakI i
NonNb30OBaTeNbCKWUM TepMMUHanam, B OnNpepeneHHYW BUPT)
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BUPTYanNnbHYW NOKaAaNbHY0O CeTb Kak BIpET yahmik.aybamem a n
O T K p o imtereet Explorer un BBeOUTE DenNCcCTBUTENbHBLN agpec 3 K
www.qgtech.ru) . Ecnwnu nonb3oBaTenwu MOT VYT O FTKTpla b LG O OBT B
MHTepHeTE, 3TO O3Ha4vaerT, ytTo VLAN ¢ ocBoOO@axpgoeHMWe
B npoTtTmBHOM cnyvyae VLAN ¢ ocBobGoxgeHMeM OT ayTeH

Mcnonb3ynte shew dieeetylgn, 4TO0OHh npoBepuntTbVLANOGHetBM I vy p a
ayTeHTudpunaayampomncTBeE.

KomaHpa show direct-vlan

KomMmaHagHb | MpnBumnermpoBaHHBNPEEKMMI EXEL&NbHOMNK
pexum MW pPexXmMm KOHGMGUrypauumm unHTepddenca

PykoBopagc Pexum rnobanbHON KOHMGUIrypauwuwu
mcnonba3o

Mpumep QTECH#show direct vlan

mcnoneso direct-vlan 100

4325 NMpunmMepbl KOHPUrypauum

NMPUWMEYAHMETegyowem npumMepe KOHPUrypauumuum onucbiBaer
cBA3aHBCLa c

HacTpeiwANGeBgeHTUPUK dfmod bl onNpepgeneHHbe nonb3oBarTe
gocTtyn Kk VWHvapwewnyneEaaumn
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PykoBoagcTtBO nNno Hac#HAPOnke cepuma QSW

Kondurypauus SCC

CueHapun

= Router

GO/1 : 192.168.5.2

G2/20,5VI T : 192.168.5.1
G2 N .. — Core Layer
SVI100:192.168.100,1 g SVI 1000:192.168.300.1

Supper vlan 1000
— — — — 3ubvlan:1001-2000

SWI.200:192.168.200.1
Supper vian 200
Sub vlan 201-90

—_

Headmaster's Office VLAN VLAN
Wlan 100 WVian 201-400 Wlan 1001-2000
MNetwark Seament Network Segment INetweork Segment
192,168, 100.0/24 192.168.200.0/24 192.168.300.0/24
Gateway Gateway Gateway
w __ 1921681000724 | ____ 1921682001724 L __ 192168300124
Puncy 48k
War wu T Ha KoMMyTaTope A (KkoToOphbN ABnN4
HacTpaQ wnwowsa) ycTaHoBuTe nopTt Gl 2/ 1 B
BKNwYnTte ayTeHTudnkauyumnmiw dot 1x Ha
T Ha «kxommyTatTope A (KWCcT@OBIKCTBaEBRAEEEU
HacTponte VLAN 100, K KoTopowun np
VLAN wbWepaeHTUudnkaynm
KoMmMmy T SwitchA(config)#vlan 100
T @ SwitchA(config - vlan)#exit
SwitchA(config)#direct - vlan 100
SwitchA(config)#int GigabitEthernet 0/1
SwitchA(config-if- GigabitEthernet 0/1)#switchport mode trunk
SwitchA(config - if- GigabitEthernet 0/1)#dot1x port control auto
*Qct 17 16:06:45: %DOTHENABLE _DOT1X: Able to receive EAPOL packet anc
DOT1X authentication enabled
MpoBep T OTtkpownurte I nt er meotO o Ex p IN&r eer «kca 6 n H
BBegurTe AencTBYyOWU K agpec 3KCT
COOTBETCTBYGIUaoH BLEY0 MOXHO OTKPHbBITE
T Wcnonb3ynte showmdiregt-ylan, YT OOHB n
penmcteutenbHa nun VLAN ¢ ocBobGoXxp

(@ arecy
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Kowmmy 1 SwitchA(config)#show direct -vian

TOP A direct-vian 100

433 HacTtTponmka KonumyecTtBa nonb3oBaTenewun | Pv

4331.0ddbe KT KOHPUrypauummun

HacTpounTe KonuuyecT P4 ,n ouNTb0300bB aoTrepnaeHAIM Y U T b K ONMMYECTE
KOTOpPbIM pa3peweH AOoCcTyn K nopTy pocTyna.

4332.MeTtoan KoHddUurypauumn

HactTponmka kKkonuuyuecTtTBa nonb3oBaTenen | Pv4

T ODonmonHuMmTenbHaAaH#H KoHdurypaumasa. UTo6bl OrpaHunum
nonb3oBaTenemn, KOTOpPbM paspeweH JgocTyn K nNO|
nonb3oBalPwlnenllo yMONMYaHMWIKI KONUYeCcTBO nonb3o
OrapHM4yeHoO nNopToOM pJocTyna. Mpepononoxum, orpat
HacTpoOeHO HaAa KOHKpPeTHOM WHTepdence. Korpga ko

nonb3oBaTenem Ha WUHTepdhenmce pJocTuUuraer MaKCM
MOTYT ayTeHTudnumpoBaTeBeEes UHAEI MOMYMHT@@meE Y a
4o Tex nop, noka cywecTBYytlWwmne aytTeHTunuumn
oOTKNnNwYyaTcsa OT MHTepdenca.

T BbimonHwurte ATy HaCcCTpPOWKY Ha KoMMyTaTopax 4 C
KoMMyTaTopaMu JocCCgTnia HWANTIpABaarU

KowmaaH nac-author-user maximum max-user-num
no nac-author-user maximum

OnmncaHune no: ecnwu KoMaHAga cogoepxXurt 3TOT napg
napameTp oOrpaHmMyeHuMe HaAa MNPONYCKHY cnocobH
OynoetT CHAdTO C nNnoprTa.

max-user-num: aT@pamMeTp VYKasbBaer MaKkcC
nonb3oBaTenemn | Pv 4, KOTOpbM paspe
3HayeHumun o1 1 po 1024

Mo ymonuy/KonumuyecTtTBO nonb3oBaTeneun pgpocTtyna |

KoMaHOoHB|PeXumM KOHPUTYypauUKM UHTepdgenca
pexunm

PykoBopagc/ Mcnonbaymn
I

€ 9Ty KOMaHAgy, 4MTOOB OTPp
mcnonb3o gocTyna v

T
Pv4d Kk onpepeneHHOMY nNoOopTYy

4333.NMpoBepkKa

MpoBepbTe KOHPUTYpPAUMI NPONYCKHIPBWM GROCODPAQGCT M CMO.
cnegytwowmm MeToOA.:

T AyTeHTwu pdaklayumsor ga KonmyecTBO Nonb3oBaTenemn,
ceTun Ha bockertaygegeHTMdPuKkayumm Ha nopTy, AOoOCTUTraerT
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

KoWwdurypauma SCC
cnocobHoCTMH, HMW OAMUH HOBBIWN NONb3OBaTenb He M
3TOT noprT.

1 BedAdyTeHTMPKXRAKIOOMMNYEeCTBO NoOnNb3oBaTtTenemn, KoTop
ceTUW HaAa Oe@HOTERHTHMEM K auuMmm Ha noprTy, pAocTturaer
nonb3oBaTenewmw, HWU OAWUH HOBbBNWN NONb30OBaTenb HE
3TOT noprT.

T UWcnonba3aynTe shew mee-aughpr-user [interface interface-name] , 4T OOHhl
NPpoOoBEPUTDb eMKOCTIPVAQ O HRTOPDEIMSY IO HaAa YCTpPOMUCTRB

KowmaHpaga |shownac-author-user [ interface interface-name ]

OnuncaHwe|interface-name:3T 0T NapaMeTp YyKas3bBaeT UMS

napamMeTp

KomaHagHb|MpunueumnermpoBaHHbN pexum EXEC, p e x

pexum MNTM pexXmm KOHGpUrypauumm wmnHTepdcdenca

PykoBogc Pexum rnobanbHOMW KOHGUrypauumm

mcnonb3o0

Mpunumep QTECH#show naeauthor - user interface GigabitEthernet 0/1

mcnonb3o0

Port Cur_num Max_num
Gio/1 0 4

4334.NMpunmMepbl KOHPUrypauum
NMPUMEYMAHNANETe gpyOWwWemM npumMepe KOHMGUrypauyumm onucolBaerT

cBA3aHBCLa c

OrpaHuMyYeHUMe Konum4yecTBaA IP4 o nBizao Bamrepmew an
npeapoTBpPaWeHMA BNUAHUWA TepMUMHaAaNoOB AocTyna Ha

CueHapun

GigabitEthernet (/1

GigabitEthernet 073
GigabitEthernet (W2

PC1 PC2 PCz2
Student Dept Student Dept

Pncy 4-é.«
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War wn T Npeanonoxum, 4yToO cpepa ayTeHTM

HacTpo HacTpoeHa Ha KOoOMMYyTaTope JAOoOCTyHn
BKnNnwyeHa Ha nopTty Gi 0/ 2.

T YcTaHOMBaoNKFEM ManbHOE KONMWYEeCTBO NOIJ
Ha nopTty Gi 0/ 2 paBHbBM 4

Kowmmy 1 SwitchA(config)#int GigabitEthernet 0/2

TO . L .

A SwitchA(config - if- GigabitEthernet 0/2)#nac - author - user maximum 4

MpoBep T BoimonHute ayTeHTudobumkauyuni dowmrxomnd
obwexXxunTtTun, 4T OOHhl KOMNDbIT €p bl not
BO3bMUTE AONONHUTENbHLBIN TepMMUHa
nonbiTamTechb BbIMOMNMHUTDb ayTeHTU I
TepMMUWHanNa. YobeaounTtecob, YT o TepMmu
AYTEHTUNPUN LU @EKTHOYBRHM AN X CeTn.

T UWcnonb3aynTe shew max-ayhor-user, Y TOO bl n

BCTynuna nNu KOHPuUrypauumwsa B cuny

Kowmmy 1 SwitchA(config)#show nac - author-user

O Port Cur_num Max_num

Gio/1 0 4

434 HacTpoMKa MUrpauuvu aBDRTIGERWBGHE®HIKBX

4341.9ddbe KT KOHPDUurypauummn

Mo ymMonyaHuwMIO, Korgpa nonb3oBaTenb nNnogkdodxaBmcCcsa K
BeAyTeHTUMPUKauUuum B dM3mMyecKkKoOM MECTONOMNOXEHMUMU
onpegeneHHbBM nNnopTomM OgOVWANYy na MO/BKECT p@O MIEEpp e M@®IBa e T C A
dbnsmnmyeckoe MeCcCTONOMNOXeHMUE, He BbXOASA U3 cCceTwu, no

ceTwn vdetpxemann -agdbeHTUudPmkauyuma M3 HOBOTFTro duUsInMyYyeckor
dyHKUMSA MUrpaumum ayTeHTUIPUNLUPOBAHHBLIX NONb3oOBaATEI/N

4342.Mepbl NBEeENPOXHOCTMHU

Ecnwu Y HKLUMKNA MUT payumn nonb3oBaTenen, npolwepguwnx
HacTpoeHasNnooBR@®@BATENb HEe CMOXeT NOAKNKWYMUTbCSH K C
MecTOoONnNONOXeHMWa nocne O6bBICTPOro nepemMeweHmnma U3 OpAOH
appe 6e3 nNpeagBapuTenNnbHOTNO BbXOAAa B AaBTOHOMHBN pE
BbIXOAUWT M3 CceTMW [JO0 M3IMEeHeHUa @PU3InmyeckKkoro MecTOnNno
M3MEeHEeEHNA MEeCTONONOXEHMPEXXAOMY 3IWBXKEERNHOPMANbHO N
K CceTu alyOTRMPUN K aBLUMOBOM @GU3INYEeCKOM pacnonoxeHuwu,
MUTpPpauMKM ayTeHTUMPUUUMPOBAaHHBLX NONb30OBaTenem He Ha
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

KoHdourypauyma SCC | www.gtech.ru |
4343.MeTtToan KoHdpuUurypauummun

HaCTpOﬁKa MUrpauvmu aBTOPU3 OBAHHBbBIX nonb3oOoBaATl

T OononHuTenbHas KOHPUTrypauwus. UT 0 6 bl paspeuwnrt
ayeHTudmnkauyumio U noagkKknwyaTbCcsa K CeTW U3 pas3HHL
BKNtYMTEe PYHKLMI MUTpauumMumu ayTeHTUMOUULUPOBAHHBbID

T BbbmonHnmTe 9Ty HACTPOMKY Ha KOoOMMyTaTopax p[Joc
3aBMmcumMmMocTM OT pacnpepeneHuma nonb3oBaTenemn.

KowmaaH g [no] station-move permit

OnwuncaHwue|no station-move permit: yKkasabBaert, YT O MWUT P

napamMeTplnpowegamxeHTUGMKAgN@Wa3 pelweHa.
station-move permit: yk a3 biBaerT, YTO MUT pauwund

nonb3oBaTenemn pa3peuweHa

Mo ymMony Murpaumsa nonb3oBaTayeRBHT AP Wa@ WP 3

TO ecThb, Kor aa nonb3oBaTens noaAa
dun YyecKkoro MECTONOMNOXEeHMUSH B cer
dun yeckoe MecToOnNoONnNoOXeHWe WU nNbiTaerT
dun YEOCKMECTONOMNOXEHUSH, He OTKINY

HTUudPMKaAauMa 3aBepwaeTcsa Heypgau
NWYNUTbLCSA K Ce€TU U3 HOBOToOo Guswn

ay
no

oD Hwww
= MO SS S

KomMmaHagHB PexumM rnobanbHOMW KOHGUTrypauumm
pexum

PykoBoac|cnonewewesy:xntmy KoMaHAay A4ans4 HacTpPOWKM
mcnonb3o nNpouwejjgawyXeHT N PN K ALK

4344.NMpoBepkKa

T MNMpoBepbTeE KOHM@UIrypauwui MUT pauuwm ayTeHTUnduLU
mcnonb3ys cnegywwmn wmeTtTogq:

T MK npoxoygw™HT N WK anuonagx nro4yaeT C 4 K ceTun 4Yepes n
oc HodoElxXC nNomMO Wb o detIxdleém THRe o TKNWYaeTcsa aKTUBHO.
MK Ha pgpyrom noptT ycTpownmcrTtBaA, Ha Wolxopmam BEK

noBToOoOputTe ayTedlrhporeapvme, MoxeT nu MK ycneuwt
K ceTwn.

4345 NMpunmMepbl KOHPUrypauum

NMPUMEYMAHNETe gyOwemM npumMepe KOHGUrypauyumm onucolBaerT
cBA3aH8CLa ¢

125

@ §) QTECH

MWP [OOCTYNHEE



PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Kowdurypauua SCC
HacTtTponmka Mur p anuowwmb 300HBNAATHEHT € N,  “NMTOOSObb8 COBHANTAaeIHb

MoOT BbInONHATDb ayTEHTVI(t)VIKaLI,VIIO n noagaKnwyYaTbCH I
I'Ipe.D,BapVITeanOB'OaB'I:D(lOQ:IMHbIﬁ pPpeXxXxuwm

CueHapun

Authentication Server

Switch A

o GigabitEthernel 0/ 14Ty
GigabitEthernet 0/2 S GigabitEthernet 0/3

Pucy#4b.k
War w T Bknwuynmrte ayTeHTUudPukaunmiw dot 1x Ha
HacTpo HacTponTe nNnapamMeTpb ayTeHTWPUKaLU

Ha MAfLpece.
1T Hacmpree ™Mur pauy W NoLHaB/AHT € ne 1

KoMMy T swil(config)#station-move permit

TOAM

MpoBepHoyTb6yk B OoOTpoene mccnepoBaHWUNW U pasp
noMowbttd KnNmenta dot1x SU ®M noagkntwyae

kabenb oT [IK, RomoRBYBbHO® NITKeTNn, B KO
TecTupoBaHUSA, M CHOBA BbLMNONMHWTE ayrTe
kKknueHTta dot 1x SU. Ybeaguntecsob, YT O KOM

K ceTwu

KoMMy 1 swl(config)#show running-config | include station

rep A station- move permit

435, HacTporKka onpepessceralmsy C@H maomb3 0o0BaTens

4351.9ddbe KT KOHPUurypauummn

Mocne BKNIWYeEeHUSH PYHKULUMN -cRaRe L an erHUAb 3@BRATEH A, e
nonb3oBaTens HuUXxe onpepeneHHOT O nopor a B TeyeH
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Kowourypauus SCC [ www.gtech.ru |
yCTpOI;laﬂl'BOMaTI/ILIeCKVI OTKNWYaerT nonb3oBaTen4a, YyTO
I'IOTepb, CBdAd3 aHHVBIX C MOCTOH9HMHUBM B3I MNMAHNEM NnJmnnaT bl C

4352.Mepbl NpeaoOCTOPOXHOCTM

CneayeT OWmME@TWMMb bHAaCTPOEHO OTKNWYEeHME NONb3oBaTEDN
O6bIMHO N poOTr pamMeHwDeEH NEq T a Beoweity Guard, 3066y0peT pabGoTarTt
Nnonb3oBaTeNnNbCKOM TepMMHaAanNne nNo ymMon4yaHutw. Torpapga Te
M CHOBA, M YyCTPOWMCTBO OTKNKWYMT nNnonb3oBaTens TOnNbl

4353. MetToan KoHddUurypauumn

HacTtTmga@anmonpepeneH#sTaoygamnmonb3oBaTenns
T ODomonHuTenbHasa KOHGUIrypauwumasa. Monb3oBaTenb OT

He mcnonb3yeT Tpadpuk B TeyeHUe BOCbMWU YacoB I
f BoimonHuTe STy HAaACTPOWUKY HaAa KoOMMyTaTtTopax pJoc
3aBMCcCuMMOCTHN OT pacnpepeneHmsa nonb3oBaTtTenemn.
Ha CKOHMGUrypmpoBaHHOE yCTPOWUCTBO, a He Ha APp)
T Ecnm pnga napameTpa nopora TpadukKka ycTaHOBNEH
OynoeT BbN@OHAaPYCKEHMETpgdHBBOT O

KomaHRaa offline-detect interval interval threshold threshold
no offline-detect
default offline-detect

OnuncaHwnelintervak 9TOT nNnapamMeTp YyKas3bBaeT WUHTep
napamMeTp pexumme. OnanasoH 3HavyeHun 58dc TvamBHI
KoMMyTaTtTope GHummadadHyt ga ycTtponcTBeE
B3HayeHMe nNo yowmaaeaewjo To ecTb 480

threshold: 3TOT napamerTp yKkasbBaerT no
Onanas3oH 3Ha4yYeHRIMO6D21940 BopobadTax.o
yMOMN4YaHMUIO paBHDO 0, 4yToO yKkKasbBae
oOTKnwyaeTcsa, Korpga Tpaduk nNnonb3oBa
no offline-detect: oOTKNnwYyaerT dy HK LK ocnTpaetq
nonb3oBaTens.

default offline-detect: BocCcCTaHaBnuBaerT 3Hau
Opryn mu CNnoBaMM,O 1 DHOIEBBAAITHE N b 6bynpoerT
yctTpouncTtBO OBHapyxwurT, 4YTO Yy NOnNba3

BOCbMM 4YyacoB

Mo ymMonuy|8 4acos

KomaHagHb Pexum rnobanbHOMW KOHGUrypauumm
pexunm

PykoBopgc Wcnonb3aynrte ITYUYUTXKOMaHBAECTPONUTDb
McnonNnb3O OHNawmmMaTyca nNnonb3oBaTensa, 4TO06bH nNO
ero Tpadux HMXe onpepeneHHOro nNofj
nepunmoapga BpPEeEMEHMU. M c n ool effliyerdetect, Kk oim¢

OTKNWYMUTbL GYHKLUMI oObOHepyxeewma-coBnmnj
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Kowdurypauus SCC

Mnu mcnonb 3y ndefault fflimeadetacy, 4YyTo0oOb BOC
peXmm OOHapyXeHWMWSs NO yYyMOMNYaAaHMUIW

4354.NMpoBepkKa
MpoBepbTeE KOHOUrypaumito cT@EagyemeH M NbBHOBaANE N 9,
cnepgytwowmm mMeToOon:

T Mocne BKNIWYEHUNA GOHHIAL IO MTRAHEEE NTRONb30BaTenNs B
yKas3aHHbBN ayTeHTUPUMUUPOBAHHBIN TepMUHAN NOCIE

nonb3oBaTenNb NOAKNKWYUTCHA K CceTMun. 3aTeM nopoxX|
3anycTturte H a yCTPONCTBE HKOMaBOP A BaIMHEP,00C 8B D H &
dotlx mnwu agbenHTndbnkaynmen, Y TOOHbl ybegntbca, Y

HaxXxoaunrTtTc4d B aBTOHOMHOM pexXxnme.

4355 Mpumepbl KOHPUrypauummn
NMPUMEMAHMETenoyowemM npummepe KoOHPUIrypaumum oOnuchbiBaer
cBA3aHBCCa c

HaCTpOVIKa onpepAae neTHacy glomaBBw BaTens TAaKUM
YTOOBLI NonNnb3oBaTenNnb OTKnNwWYancsa, ecnn y nonb3O0E

NATWUW MUHYT
CueHapun

Switch A

. GigabitEthernel 0/ 14Ty
GigabitEthernet 0/2 =

Authentication Server

GigabitEthernet 0/3

Pucy 46«
War un T Bknwuyurte ayTeHTudukaunio dot2AxuHma
HacrTpc napammerTp bl ayTeHTUPUKauUumnu. Ay Tel

MAC-agpece.

T HacTtpownrte onpejgengBamMgCcaoHNamMB 3 0B
nonbp3oBaTenb OTKRNWYancda, ecnu y
MUHYT
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

KoHdourypauyma SCC

Ko mmy 1 swil(config)# offline-detect inter val 5 threshold 0

TOA

MpoBefBoinonHuntTe ayTeHTUWdUukKkauyuunmw d

KoMmMmyTdTtoperTobbo ybeagutbcsa,
ABTOHOMHOM pexume

ot 1x ¢ mowm

oThnene wmnccnepoBaHWMWW U pas3paboTok, yT
BbIKNIWYMNTE KoMNblT ep, nopgoXAaurTe 6
OHNamHnNb3OBaTens«, O 0aCyTTYENHHTYynapn K@ umn e n

4TO nonb3

Ko Mmy 1 swl(config)#show running - config | include offline - detect

Top A offline - detect interval 5

44 MOHMNTOPMUHT

441.4ht O30Ff RTUR

KomaHnpga PyHKULUMA

ayHeundpnkauunun

show direct-vlan OtobpaxaerT KOHMUTIrypaumH-

show nac-author-user [ interface Ot oGpaxaerT MWHPoOpMauywuio o]
interface-name ] 3anncax | Pv4d Ha onpepenetx

442.0TnapgkKa

MPUAMEYAHMETEeMHbBE pecypcCchb 3amAagONpPpONBHBGOAE MaALNN.

3akponTe nNnepeknwyaTtTenb OoOTnNnajgkwnw cpasy nocne
KomMaHpga PYyHKULUMNSA

debug scc event OrTmxpaboTamwup o 4a&ICC
debug scc user [ mac | author | mac ] OTnamioa b 3 0B axeanauiCe
debug scc acl-show summary OTm&k acnuvocBKYy NpaBlieHMUS

pa3nunyYHbBMMHU

XpaHscum B Tekyuwem SCCx

cnyxbammn

debug scc acl-show all OT m« a cxAL C,
SCC

X px8 ASIBU T €
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTponka nonumTuku naponemn W

5. HACTPOUKA NONKAPBPRAUNN

51.06300p

MonunTtTwnka RapOOIePyHKUMSAS 3 aWuUpTebg HARBMH@MHeEeM HaAa A AN4a 1o
ayTeHTUuPUKaummn ycTpouncTBa. OH HacTpoeH ona K OH

COCTOSHMUMN BXOJa B CUCTeMy.
NMPUMEMAHWKETe pytlowwmnx pas3pgenax npepcTtaBfleHa TONbKO T

52. Py HKUUM

521.ba3oBble KOHUEenNnTBbI

MuHuMManbHasAg ANWHAa napons

AOMMHMCTpPATORP b MOT YT yCTaHOBMUTDL MUHMUMaAaNbHYW A4n
cooTBEeTCTBMUM c TpeboBaHUuamMm 6eszonacHoOCTWM CUCT
nonb3oBaTenemM, KOpPpOYe MUHUMaANbLHOW ANWHB Nnaponsa,
ycTaHOBUTbL OTOOOpamgaees, NagokasKkKy, npepnarasa nNnonb:
naponb coOOTBeTCTBYylLWEN AMNWUHDEBbI.

ObHapyXeHMNe HapgeXHoOro naponss
YUe m npowe naponb, TeMm B blle BEPOATHOCTHDb ero B3I
coBhnajgaeT C NapoflemM COOTBETCTBYPODUWENaAaPOEBBHOBOREP K
TONbKDO CnmMB O J1 bl nnn Lll/l(*)pbl, MO XeT ObITb ner kKo B 3
agMMmHuMcTpaTopbl MOTYyT BKNKYUTb QPGYHKUMNIO OODHaApPyXeHMUS
ycTaHaBNnNuMBaeMbe nNonb3oBaTenamu, OBl OYeHb CINoX
opepeneHuns HageXHor o naponsd4 6byper oTobpaxaTbc4
naponemun:

1. Maponu, KoOTOpble coBNajgawT C COOTB.ETCTBYOWUMMU

2. MpocTble Nnaponwu, cogepxXxawme TONbKO CWUMBONbL Ul

XM3HEeHHBbIN LUUKN napons«
KN3HEHHBIN UMK nNnapoegMs ompPlareEIme TN BPONA Nnonb3oBarT
obcnyxXmBaHung napond npeBbWwWaeT XW3HEHHbBW ULWUKI, n
naponsb.
Ecnu nonb3oBaTenb BBOAOWUT nNnaponb, CpPOK poencrtTBuMSA K
cmcremy, cmcrTemMa BbOaXTWWYNO,ACKRB KFpPOKW KABBEBBTBUSA N ;
nonb3oBaTtTentow HeobGxoagumo cOpocuTb Naponb. Ecnun H
cbpoca napons, He COOTBEeTCTBYeT CcCuUCTeMHbLM Tpebos
ABaxab noagpsah, He coBNapjawT,T €M TEBMAC MO NHOEBMIT MaD[
pas

3awmMTa OT NOBTOPHONrO MCNONb3OBaAaHWUA nNnaponewn
Mpn cMeHe naponsa nNnonb3oBaTenb YCTAaHOBMWUT HOBLW nnaj
Kak 3anumcb MCTOpMUM Nonb3oBaTenda. Ecnu HoOBBLW nap
MCcCnoIb 3 OpBaaHIECEs, cnmcrTtema BblgaerT coobweHnme o6 owunbi
yKkasaTb Jpyronm naponsb.
MOXHO HacTpPOMUTb MaAaKCUManNnbHOE KONMYEeCTBO 3anncemn
Kor oa KonunmyecTBO zanuncenmn mcrTopwumn naponemn Nonb 3
KONMMnYye HTAECO,p O E HHOE an4 3TOTro nonb3oBaTens, HOBa
nepes3anunweT CcaMytl CcTapyl 3anuMcb McTOoOpuUM nNnaponemn
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTponka nonumTuku naponemn W

XpaHeHMe 3awncgpoBaHHBLIX naponewu

AOMUMHMCTpPpaAaToOpb MOTFTYyT BKINWYUTbL XpaHeHWe 3awnmdppos
6e3zonacHocTmmMnKiec gaTao pbl 3 anyshawa rimning«comnfig H mA
oTobpaxeHwnus KOHMU Irypaumm nwWrite O3rasny C @ & @a H ekHoMwAa H (P g |

KoHdDUTrypauyuum, pas3nu4yHbleE naponwu, yCTaHOBINEHHLbIE

dbopmarTe 3awndppoBaHHOT O TekcTa. OEenwyaagvmmpaee
3aWMn@poBaHHBIX Naponewnw B cneagytwwumm pas, naponwu,
TekKcTOBOM GopmaTe, He OyayT BOCCTAHOBNEHbL B Napo.

53.KoHdurypaumuns

KondunryparOnmcaHnume M KomMaHAga

HacTtpownka Heob6asatenbHas KOHOUrypaumums, K
bes3zonacHOC| HACTpPOMNKM KoMOUMHaAUKM napameTpo
naponemu 6eonacHoOCTUWU naponewmu
password policy life-cycle HacTtpawunBaerT XWn 3
napons
password policy min-size HacTtpawunBaerT M |
ANWHY naponewn ni
password policy no-repeat- YcTaHaBnuBaer
times NMOBTOPEHMUS
KOHGUT Y pnaaprow 9 ,
naponunu, YyYKas3aHH!
nocnepgHewn KOt
naponas, bonbuwe
mcnonb3oBaThb B
KoOH@Urypauumum na|
password policy strong Bkniwouyaer d
ObHapyXeHMUS
napons4
service password-encryption YcTaHaBnuBaemnumu
3awndpoBaHHBX nN:

5331 HacTtTponka nonuTuKkm Oe3onacHOCTMU napone

5311.CeTtTeBble TpeboBaHUA

MpepocTtaBbTe NnonuTmky 6Ge3onacHOCTWNW nNnaponen Ansg nc
Monb3oBaTenwu MOT YT HacTpauBaThb pas3nunyHble nonunrt
peanum3aumum ynpaBneHuma 6Ge3onacHOCTb naponewn.

53 12NMpumeyvyaHmus

HacTtTpoeHHasa nonutwmuka 6Ges3onacHOCTMW MnNnaponewn
(HacTpawusBaeMblIX c n enmbdepasgswordowmm analde secret) n n
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PykoBopgcTBoO

HacTtpoika

no

NONUTMUMKMNU

HacHAPO nke cepusa QSW

naponei

NOKanbHbIX
password). OH

5313. bar wn

HacTtpouka
T OnuwmoHan

f BbimonHUT
HacTpoOWNK

HacTtpouka

nonb3oBaTenewm
HegenmcTBUTEeNeH

T OnumoHanNnsob

f BbimonHUT
orpaHunye
MHOE.

YcTaHOBKA
T OnuwmoHan

f BbimonHUT
orpaHwunye
ykKkasaHoO

BknwyeHMe

SITO T

T OnumoHanNns.b

f BbimonHUT

onpepgene
HacTtpounka
T OnuwmoHan

T BbimonHuHwurt
naponewu

e
B

5314 NMpoBepkKa

HacTtponte
HegonycTUWMBIN

1O K

(b HOE & D v @IBIMEENE NABNE PASSWOrd M O L
onsdinenaponenm B pexume

HaCTPOUKMU

XU3HEeHHOro uUuuKna naponsd

H O

3TY HaCcTpPOWNKY Ha KaxXxagom ycTpouncecT
X W 3 HeHH O0ercon vl UHKeN ay KnaaspaoHos ,M H O e .
MUHUMANBLHOW ANUHBLI NaponenM NONMb3OE
H O

3Ty HaCcTpPOWNKY Ha KaxXxagom ycTpouncecT
Me HaAa MUHUMaANbHYW ANMHY MnNaponen no.
BpeMaweBTODPRPGMAAa NOCNeaHEUN KOHGUTr Y|
H O

ATy HaCcCTpPOWNKY Ha KaXgom ycTpouncecrtT
Mme BPEMEHW HENOBTOPEHWS nocnegHem K
HOe€.

byHKUMU onpepeneHUss HagexXHOro nafg
H O

ATy HaCcTpPOWNKY Ha KaXgom ycTpouncecrtT
me HaJgeXHOro naponsg, ecnNWM He YyKasaHo«(

XpaHununwa 3awncgpgpoBaHHBLIX Naponem

H O
3Ty HACTPOMWKY HaAa KaXOoOoM XPBPEHGMEBE,
3awndgpoBaHHOM ddopmMarTe, ecnunm He yKa:

anbHOT O
napons

nonb3oBaTenqd H a
ans4 nonb3oBaTensqa.

yctTponcrtBee |

T NMpnm HacTpoOoWMkKke [JENCTBUTENbHOTNO NaBCAELTY CIRAPOUIG]
T MNpw HacTpoRBKeE HeBepHOTO napons4 ycTpoMUCTBO
XypHan owunbok.
53.15.CBA3aHHbIe KOMaHAbI
HacTponmka XM3HEHHOro uLUuMKNna naponss

KomaHRaa

password policy life-cycle days

OnumncaHwue
napamMerTp

life-cycle days:
3HavYeHUN

ykasbBaert
B3 1 po 65

XKVBHERGRMBINB LA KA)

KomMaHRAaH bl
pexunm

Pexuwm

rnobanbHON KoOHUTrypauum

QTECH

MWP [OOCTYNHEE
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTponka nonumTuku naponemn W

PykoBopgc W3 HeHHUBMN UuKnN napons« mcnonb3yert
mcnonb3o0 gencTBMA Naponenm nonb3oBaTenemn. Ec
C naepw,n BpemMa obcnyxmBaHusa KoTopor
unkKn, BbigaeTcsHd nogckaska, npeapgnar
napons.b

HacTpoMmka MMUHMMaAaNBLHOW ANUHBI Naponen NONb3OE

KomaHga password policy min-size length

OnuncaHwne| min-size length: gKl8aeT MUHUMaANbHYW AOAJNUWHY
napamMeTp 3HadYyeHun ot 1 ago 31

KomMmaHagHBPexum rnobanbHOMW KOHGUrypauumm
pexum

PykoBopgc 9T a KoMAaHQAaa mcnonb3yeTc4 ans Ha
mcnonb3o naponemn. Ecnwu MUHUMaAaNbHAHA ONUWHa
nonb3oBaTennm MOryT BBOAOWTbL Naponb

YcTaHOBKa BpemMeHNMN 3 anperTa noBTOpeHUHd nocnertL

KomaHga password policy no-repeat-times times

On unc aHwne| no-repeat-times times: ykasabBaeT Bpewmda 6eas
napaMeTp KOHPUrypauumm naponsg. [OumanasoH 3Hawu

KomMmaHagHBPexum rnobanbHOMW KOHGUIrypauumm
pexum

PykoBopac|lflocne BknNnwYeHMWa O9TOWN GYHKLUMUU BCeE
MCNONb30O HECKONbKO pa3 nNpu nocnepgHe HacTp
3anMcum MCTOpPpMUWMW Naponenm nNnonb3oBaTen”n
nonb3oBaTenemM, YyXe mcnonb3oBancsa p
o0 owumobdKeE, M N3IMEeHeHMWe naponsa 3aBe

n
n

B bl MO XeTe HAaCTPOWUTHLb MaKcumManbHOE
naponenaixaoar &k nNnonb3o0oBaTens. Kor goa
naponen nonb3oBaTens npeBblwaerT
HacTpPpOEeHHOEe on4 nonb3oBaTens, HO
nepes3annuweT CcaMytlw cTapyl 3anuMcb UC
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTponka nonumTuku naponemn W

BknwyeHune d¢yHKeaUeMH vosmi peaaae XXHoOr o napons

KomaHga password policy strong

KomMmaHagHbPexum rnobanbHOMN KOHMGUIrypauwuwm
pexum

PykoBopagc/ Mocne BKNWYeEeHNSHA DY HK L MM onpenaer

mcnonb3o oTobpaxaeTcsa 3anpoc AnNsS cneaytowmx

1. Maponwu, KOTOPwe CaOBEA@ TBY WU MU
3anunmcamMmu.

2. MMpocTble maponwu, cogepxXxawnme TONbK

HacTtTponmka xpaHununmuwa 3awncdgpoBaHHbLIX nNnaponewu

KomwmaHppga | service password-encryption

KomMaHagHblPexum rnobanbHON KOHMGUIrypauwuwu
pexunum

TOor o, Kak ©OypeT HaAacCTpPOEHO XpadHé¢
aponwm, mcnonb3yeMble B npouecce H
oXpaHaTbCs4 B GpopmMaTe OTKPLTOTNO I
acTpoeHb B dGopmMaTe 3awWMn@poBaHHOT
pHae H u e 3aWundgpoBadHHDBLX naponemn n3

PykoBopgc o
n
c
H
X
Korga Bb 3anyc islkhow Tumning-cantigioommys o T o006 p
K
K
0
X
H
B

mcnonb3O0

Hdurypauvmu UM 3 awriyecakiaie TCEO XKp@AMEH]
Hdurypauummu, pa3nu4yHble naponw,

obpacksmiwe dGopmMaTtTe 3awndpoBaHHOT O
aHeHMNEe 3alWn@poBaHHDLbBX naponewu B
xogauwumecs B 3awnd@poBaHHOM TekKc
CcCTaHoOBMNeHbL B nNaponum B BMUAEe OTKPp

O®M®MT 400

MpoBepka MHpopmMauum o MHOOJITMT TN K € Gaxopade HI
nonb3oBaTenemM naponewm

KomaHpga |showpassword policy

KoMaHgHGB|MpuBUuNner mpoBaHHGBbMW pexum EXEC
pexum KOHdUMrypauumm/ pexmm KOHGUrypauuvmm unH

yntTe 3Ty KOMaHAy A4An@&esoormabg
, HaCTPOEHHOWMW Ha ycTpomcTBE

PykoBoagc|Wcnoneso
mcnonb3o napone

Scw

5316.NMpumMepbl KOHDUrypaumm

NMPUMEYMAHWBEcCnegy towe m npummepe KOHMPUrypauyuunmun OnNuncehsbB
cCBA3aHHaAada9 € NonNUWTUKOW BeszonacHOCTW naponemn.

134

@ §) QTECH

MWP [OOCTYNHEE



PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTponka nonumTuku naponemn

HacTtpouka

npoBepPKMUN 6e3onacHoOCTHM

napons

TunumuyHo
nNpuUMeEHE

YyTO B CceTeBON ¢C
naponas:

nmyeecemB THW P AKOWNXC A 3an
e OONXHbB CcoBNnapgarTthb C nM

ogepxarTthb TONbKDO

o nw+Ba cmavmmmeB
HEHHBIW LUMWKN Naponda. cocTaBndae
XpaHaTCcsa W nepepana

pepe BO

T C 4 B

mcen wuc

NnpoCTHhble

War un
HacTpoMu

Mpeaononoxwumm,
bes3onacHoOCTM
1. MMHuManbHAa§“
2. Xns
3. Maponwu
dopmarTe
4, Kon
5. Maponwn H
OONXHB C
T YctaHoBwM
T YctaHoBwM
i Bknwynmtb
T YcTtaHoBwM
T Bknwuwurte

Te MWUHMUMaAanNbHYW ANUMHY na
Te XW3HEeHHbLNAHW@RREKST nNnapon
XpaHeHUe 3awnmdbpoBaHHBLX

Te KonmyecTtTBO NO
PyHKUKMI onpeagen

BTOpPOB
eHuna Ha

QTECH# configure terminal

QTECH(config)# password policy min-size 8

QTECH(config)# password policylife - cycle 90

QTECH(config)# service password-encryption

QTECH(config)# password policy no repeat-times 3

QTECH(config)# password policy strong

MpoBepk

Kor ga B bl co3paerTe nonb3oBAarT

HacTpoOWKM
cooTBeE

napone

Te
LKt

3anycrT

MHPOPM
napone

S =S S+ X

n

shmow a pagsyvord policy,
o] HaCTpPOEHHOMN nonb3oBartl

ONUTMUKMU besomac

cTBytlwee obOBHapyxeHMUe

YT OOH®bI 0T

en4 n
HOMaT N B
B COOTB

QTECH# show password policy
Global password policy configurations:

Password encryption:
Password strong-check:
Password min-size:
Password life-cycle:

Enabled

Enabled

Enabled (8 characters)
Enabled (90 days)

Password no-repeat-times: Enabled (max history record: 3)

(@ arecy
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI/IKa NONUTMUMKMNU naponewn

5317.PacnpocTpaeannémne

BpeMFl, HacCcTpoOeHHOE ana4a npeagpocTtaBJleHNA NMoJlb 3
npeagynpexXageHuusd o6 mMctTevdyeHNMU Cpoka JencTBMUSA nap:
naponsga.

54 MOHUMTOPUHT

541.0ToGpaxeHune

KomMaHpa PyHKLUMNA
show password policy OTob6paxaerT MHPoOopMaUuMwWbeDON O
naponemn, HaCTPOEHHOW NOoONnNb3oOBaA
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponka Storm Control W
6.HACTPOWMKIAORM CONTROL
6.1.06300p

Koroga nokanolANMsa uvavemrsr (M3 O0bITOYHbBIE MNOTOKM WM poKOB
NOTOKW MHOrFroagpecHbX fJaAaHHbBX WNMW HenmsBeCcTHbE NOTO
ceTwu boymwexaTbcC 4, a nepepadya nakeToOB byner mmerT
Tawraw T a . 9T a CUTYauuwAaN stoans herammemaoc ®e T BO3HUKHYTHDb
HenpaBUANbHOM BbLNOMNMHEHWNW NPOTOKONAa Tononorwmu wunum

Storm Control MoxeT O6bTb PeanuMaoBaHNOOMKX OBT pUMpK®BlEALA T €

O aHHBbX, MHOTI oaagpecCcHLBbX NOoOTOKOB OaHHBbBIX nnun Hewns3BecC
Ecnwu CKOpPOCT®Db NOTOKOB OaHHBbX, NoNnNyd4yeHHEBbKX nopTtomM
HacCTpPpOeHHOT O nopor a I'IpOI'IyCKHOIZ CI'IOT(D(B6I-BOCCT€MK,yHI'ILI,0yp0|
nopor a B Knnoodburtax B ceKyHAOy, noToOKamm O aHHBbBIX pa
npeBblwaeT nopor oB ble 3 HaAa4YeHuna4qa, M3ObITOYHLIE NOTOKMWU
nokKka CKOpPpOCTHDb He ynagerT B npepgeinax I'I(HDJ'UDN;I,@IHIHBIX3H3‘-I
B NNokKkanbHYIW C starm., B bl3 blB a s

6.2.NMpunnoxeHwns

MpunoxeHwue OnuncaHwue

MpenoTBpaiuweHune Bk nwoy@temControlgona npepnoT emy men s

6.2.1l.NMpepoTBpaweHne ceTeBbLIX aTak

6.21.1.CueHapumn

TpeboBaHMAa K nNpuMNoOXeHMAM [nNg npepoTBpaweHMmsa ceTe
obpasom:

T 3awnTtuurte yCcCTPOVTWEBMAOKIOBE WAaTEeNbHbBX NakeToOB, M
NakeToOB WUMANWU HENW3IBECTHbBX OfLHOAAPECHDLBX NakKkeTOB.
Switch B

Switch A

Gi 01

& Gi 0/13

Gi O/ ‘l%)

Internet

Gi 0/5

Gi 0/9

PC 1 PC2 PC3 PC 4
Pucy B-bk

KommyTatTop A U kKkomMmMyTaTtop B gaBndawtca ycTponmcTtBawm
nK 1, NN @, AHBK49 HacTONbHBE KOMMNObLIITEDPHL.

6.212. Pa3BepTbiBaHUe

Bk nwoy@tarreControlHa nopTtax BCcex ycTponmcAB BoeowmyBlatTbOpowm
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOIZKa Storm Control W
6.3.PYHKUUM

6.3.1.ba3zoBble KoOHULenNnTBbI
Storm Control

Ecnwu CKOpPpOCTHDb NMOTOKOB OaHHDbX (IJJVIpOKOBeLLI,aTeJ'IbeIX I
He ns3 BeCTHBblX OaoHOapagpecCHLbBX I'IaKeTOB), nonyyeHHBbBX
npegenax HAaACTPOEHHOro nNopora MnNPONYCKHOW cnocob6H
ceKyHOYy anman B'IOIQI/IJ'IO6I/ITaX B cenpe,uypk.amEToomMM COKaOHPHObLX
npeBblwaeT nopor oB ble 3 HaAa4vYyeHWMM4da, M3 ObLITOYHEBIE NMOTOKMW
MNnokKa CKOpPpOCTHDb H e ynapgertT B npepgeinax nopor oB bIX 3 Ha'

StormControlHa ocHoOBe nNnopora MNPOMMCKHOM CMNOCOODHOC
Ecnwu CKOpPOCTHDb NMOTOKOB OAaHHBbIX, NonNy4yeHHEBbKX nopTtomM
HaCTPOEHHONo MnNnopora MNPONYCKHOW cnocobBGHOCTMU, norT
CKOpPpOCTHDb npeBblwaerT nopor oeoe 3 HaAa4vYeHWe, M30O0bITOYHBI
TeXx N@pPp, CROpPOCTbL He ynapgpeT B Npepgenax nNoporosBoro

StormControlHa ocHoOBe nNnopora KonumyecTBa NaKeToOB
Ecnmn ckopocTb MOTOKOB AaHHBbBX, Nonyu4yeHHBbIX noptTomMm
HacTpoeHHOTro mnopora nakeToB B cewmywmagy EcmaT ockkmo p [
npeBbwaerT noporoBoe 3 HaAa4vYeHWue, M3O0ObITOYHEBIE NOTOKMW
nNMoka CKOpOCTb He ynapgeT B npepgpenax NOoOpoOroBOr o 3H;

StormControlHa OCHOBEe NOPOroBOro 3HaAa4YeHUA KuUnoby
Ecnwu CKOpPOCTHDb NOTOKG@GBXJAPPBEOM FOmMpPpeoeaewTBsBa, Haxopg
HacTpoOeHHOT O noporosor o 3 HaAa4dYyeHN4d B KMnoodurtax B C
Ecnu ckopocTb nNnpeBblllaeT NOPOroBoOe 3Ha4vYeHUe, M36blT
4O Tex nop, NOKa CKOPOXTHOMHE@I ¢yBI@IA® T3 HBa Mi@keigse.n a

6.3.2.063 0p

Oco6eHHocTOnNnuucaHwMue

Storm Control | Or pamBae HensBeCTHBRAHOAAPECHLbIE
ogHoapgpecHENpepoTBpawWeHlas GRNyauHT
nakeToB

Storm Control Or pamBaeMHOTr oagpecHBe gmaKenpeanort

MHOT OoapgpecHdon yunaHar
nakeToB

Storm Control | Or pamBammpoOKOBelWaTa@RLAWe ognNsa npe
WupokoBeuwarTdn ynaHar
N a KOoeBT

6.3.3. Storm ControloaHOaApeCHbLIX NakKeToOB

®y HK LBterm Control ogHOaagpecHBbLX nMakeTtoB oTcnexmnBaer c
OOHOAOAPEGOMBKXKOB JaHHBLX, NONYy4YeHHbBLX MNOPTOM YyCTpPpOMHUC
NOKanbHOMW CeTwn unPINypoenIHOBTEB3pBAATAMBTELT O U HBLIMM MO TOK aMW ga
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponka Storm Control W
6.3.3..MMpuMnHumMnNn paodoT bl

Ecnwu CKOpPOCTHDb Heunms3BecCTHBbIX ogaHOaAaAgpecHLbX MOTOKOETE
ycTpouncTBAC A HB XD@eagenax HaCTpPOEeHHOro nopora npon
KonmyecrTBa nakeToOB B ceKkKyHAay Mmnu nopor a B KWNnN-C
pa3peweHO NPOXOAUTHGSL. Ecnun ckKopocTb nNnpeBbWaeT MNOPC-
0 aHHBIX OoTOpachbBakKpT,C AN olkoa TCEKXO PE T b He ynapgert B I
3HaAaYeHUN.

6.3.3.2.CBsA3aHHaA KOHdurypaumsa
Bk no4ye Btarem ContrologaHOaApecCHbBIX NMaKeTOB Ha nNopTax
Mo ymMon StarmEootrolo fHOaopeCcCHbBX NakeToOB Ha nNnopTax OTKI

3anyc xwmwma tstgryn-control unicast [ { level percent | pps packets | rate-bps } 1o n g
BK Nty eStonmsControlo g HoaapecHbBLX NakeToB Ha nNopTax.

3anycTurte ne sterm+segntyol unicast un n wefault storm-control unicast, 4T OO bl
oTKnNnoSmmMEontrologHoOaapeCHbBX NakeToB Ha NopTax.

MapamMeTpb KOMEDHIHEE HIMGO ONpeaensawTCs COMNYTCTBYWUMU

6.3.4. Storm ControlMHOroaapecHbIX NakKkeToOB

®y HK U Btarm Control MHOTr oapgpecHblX nakeToOB oTcnexusBaer
MHOT OaAapecHBbX AAaHHBIX, MOMNY4YeHHblX nopToOM ycTpown
nokanbHON geTBpP A MYPIBY HB bI3bBAA B B LITOYHBMW NOTOKaAaMWuU aa

6.3.4.1.MpuHUMN pabdorTbl

Ecnm ckopocTb MHOroapgpecHbX NOTOKOB AaHHbBX, NOny:!
B Npepgenax HaACTPOEHHOrNro nopora nNponycKkKHOMW cnocoof
cekyHaoyopaoma B Kunobumrtax B CceKyHAOVY, noToOKaM JadHt
CKOpPOCTb nNpeBblWlaeT NOPOroBble 3HauyYeHWNSd, M30bITOYHBbI
Tex nNop, NOKa CKOpPOCTb He ynajgeT B npepgenax nopo

6.342.CBsA3aHHafA KOHdurypaumsa
Bk ntoye 8Btaren ControlMHOroagapecHbIX NMaKeTOB Ha NopTa
Mo ymMon StarmZaeotrolMHOTr oagpecHbBX NakeToOB Ha NopTax OTK

3anycxvwma istarym-control multicast [ { level percent | pps packets | rate-bps } ] 4 n s
BK Nty eStomsControlMHOr oagpecHbBIX Naxk.eTOB Ha NopTa

3 a n y ¢ roumraeH rmstorm-control multicast u n default storm-control multicast, 4 T 0 6 bl
OTKNnNwSwrmEontrolMHOr oagpecHbBX NakeToOB Ha NopTax.

MapamMeTpb KOMaHAb NO yMONYaHMWI onNnpegenswTcs cony:

6.3.5.StormControlwumpoKkoBewWaTe nNnbMHBIX NakKerT

dy HK uStarm Control WM poKoBewWaTenbHbIX nakeToOB oTcnexuea
WMnpokoBewWaTenbHbX AaHHBLBX, NMONMYyYeHHBX NOPTOM YycCTPp
NOKanbHOMW CeTwun uUpINypoenIHOBTbB3pBAATAMBTELT O U HBLIMM MO TOK aMW ga

6.35. 1. MpuHUuMNn pabdborT bl

Ecnum ckopocTb wWMpoKkOBelWaTeNbHbLX MNOTOKOB AaHHDBLX,
HaxoaAuMTCcs B nNpepjgenax HacTpPoOeHHOrNro nNnopora MnNponyck
nakeToB B CeKyHAay wunum nopora B kKkumnobumtax B <ce
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOIZKa Storm Control W
I'IpOXOLI,VITb.OpECJTIB apeBblwaerT nopor oBblE 3 HaAa4vYeHun4qda, n
0T6paCblBa|'OTCﬂ ao TeX nop, noka CKOpOCTHDb H e ynapge:

6.352.CBsAa3aHHafA KOHdurypaumsa
Bk nwye 8tarm ControlwumpokoBewaTeNnbHbIX NMaKeToOB Ha n
Mo ymon Starm@ZootrolwumpkoBewWaTenNnbHbIX NakeToOB Ha NopTax

3anycx v wma istgrym-control broadcast [ { level percent | pps packets | rate-bps } 14 n a
BK Nty eStonrmsControlwumpokoBewaTenbHbX NakeToOB Ha nNnopTax.

3anycTtunte noctaacanyrol broadcast un n wefault storm-control broadcast,
YyTOoOb OT I StoContrabluMm poKkoOBewWaTeNbHbBX NakeTOB Ha NOPpPTa

I'Iapameprl KoOoMaHAOb MO yMOonyYyaHMWI onpepgenawnTcC4d cony’

64 KoHdurypaumns

KondunryparOnmcaHnume M KomMaHAaga

HacTtpo
Dy HK UMW
Control

(O6asaTtTenbHO) Wcnonb 3 BtermEControg na ¢

SSc
=~
Q

storm-control { broadcast || B k n o4 @t@mm Control
multicast | unicast} [ { level
percent | pps packets | rate-bps} |

641l.HacTponka OCHOBHBLIX GyHKuUMNU Storm Contr

6.41.1.9cddhe kT KOHDUrypauumm

MpepoTBPE@MWVNERHTIB bl 3bBAAVH3HO bIT O Y H bI M U WwMmpokoBeulwaTeNbHBbIN
MHOTFroajgpecHbBMNW NakeTaMW U HenUW3IBEeCTHBMW oJgHOaAapgpec

6.412.NMpumeyvyaHmus

Korga Bb 3anyckaerTe stam-aontooy unicasta n pguinae pB K Stme H N g
Contro, ecnwn Bbl He 3ajgaeTe N aBpHEAMETHMbLA, NUOC MNyOWDLI34YaKHTUCKA

6.413. llarm HacTpoOMKM

Bk ntoye Btaren ContrologfHOaaApeCcCHbIX NaKeToOB
1T O6sg3aTenbHBLLN.

1 Bk ntiu @torm Controlo g HoagpecHBbBX nmMakeToOB Ha Kaxgomm vy
YyKa3aHO WHOE.

Bk ntoye 8taren ControlMHOroagapecHbIX NakKeToOB
1T O6sg3aTenbHBLLN.

1 Bk ntou Btorma ControlMHOT oagpecHBbIX nmMakeToOB Ha KaxXpagowm
yKas3aHO WHOE.

Bk nye 8tare ControlwumpokoBewaTenbHbIX NaKeToOB
1T O6sg93aTenbHBLLN.

1 BkniwuystameControlwmpokoBewaTeNbHbBX NakeTOB Ha Kaxag
He yYyKas3aHO WHOEe.
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOIZKa Storm Control W
6414 NMpoBepkKa

3anycT mae migoww storm-control, 4yTob6bB NpoOoBEpPMUTDL, BbIMOMNHEHa
ycneuwHOo.

6.415.CBA3aHHbLIe KOMAaAHABLI

Bk nio4e Btarem ContrologaHOaaApecCHbBIX NaKkKeToOB

KowmaHpga | storm-control unicast [ { level percent | pps packets | rate-bps} ]

On wuc aHwu el level percent: yKas3bBaemom@pPpan @y M TKHON cnoc

napaMeTP ppspacketss ykas3biBaeT KONMUYUECTBO nNakerT

rate-bps: ykas3bBaeT CKOPOCTb nNepepadwm

KomMmaHagHBPexumM KoHPUrypaumm uHTepdenca
pexum

PykoBopagc| StomControlmMo XxeT OBWBHBREBEIO Ha nNnopTax
mcnonb 3

Bk nwye 8tarm ControlMHOroaagapecHbIX NaKkKeToOB

KowmaHpga | storm-control multicast [ {level percent | pps packets | rate-bps} ]

OnuncaHwne levelpercentt ykas3bBaeT NpoULEeHT nNnopora n

MapamMeTP ppspackets:y kasbiBaeT KONMWYECTBO NakeToB

rate-bps: ykasbBaeT CKOPOCTb Nepepaydwm

KoMaHOgHB|PeXxumMm KOHPUTYypauuUuKnm UHTepdenca
pexunum

PykoBopgc Storm Control MOXeT ObTb BKNWYEeH T
Mcnonba3o

Bk ntoye 8tare Controlwumpos®watenbHbIX NakKeToOB

KowmaHpga |storm-control broadcast [{level percent | pps packets | rate-bps} ]

OnuncaHwne levelpercentt ykas3bBaeT NpoUEeHT nopora n

MapaMeTP ppspackets: ykasbiBaeT KONMYeCcTBO naker

rate-bps: y Kk a3cbkBOApROTC T b NepepgadyuMm nNakeToOE

KomMmaHagHBPexXxum KoHPUTYypaumm uUHTepdenca

PykoBopagc/ Storm Control MoxeT ObTb BKNKWYEeH T
3
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponka Storm Control
6.416.Mpumep KOHDUTYypauum

Bk nto4e Btarem ControlHa ycTpoucTtTBaAKX
CueHapun

Internet

Gi0fa Giog

PC P PC 3 PC
Pucy B2k
Wa r Bk noy@tareControlna kKkomMmyTaTope A MU KOMM

KOHCGMUTIYy;

Kommy T A7 QTECH(config)#interface range gigabitEthernet 0/5,0/9,0/13
QTECH(configif-range)#storm - control broadcast
QTECH(configif-range)#storm - control multicast
QTECH(configif-range)#storm - control unicast

Kommy T B 7 QTECH(config)#interface range gigabitEthernet 0/1,0/5,0/9
QTECH(configif- range)#storm - control broadcast
QTECH(configif- range)#storm - control multicas t
QTECH(configif- range)#storm - control unicast

MpoBepkillpoBepbTeE, BK Y eH nn WTOPMOBOMW K
KoMmMyTaTope B

Kommy T A7 QTECH# sho storm control
Interfac Broadcast Control Multicast Control Unicast Control Action

GigabitEthernet 0/1 Disabled Disabled Disabled none

GigabitEthernet 0/5 default default default none
GigabitEthernet 0/9  default default default none
GigabitEthernet 0/13 default default default none

Kommy 1B 7 QTECH#sho storm control
Interface Broadcast Control Multicast Control Unicast Control Action

GigabitEthernet 0/1  default default default none
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hactponka Storm Contro
GigabitEthernet 0/5  default default default none
GigabitEthernet 0/9  default default default none

65, MOHUMTOPUHT

6.5.1.0Tob6paxeHue

OnuMcaHue KomaHAaa

Ot ob6paxaeT wnH showstorm-control [ interface-type interface-number ]
o Storm Control
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa SSH W

7. HACT P O SKSAH

7.1.06300p

CoegunHBacwmesShell(SSH) noxoxe Ha TelmeegBReHMBENIOYEHMEM TOT
AOaHHbEe, nepepnSblaembippynorcsa. Korpga nonb3oBaTenb B

cpepe noagknwvyaeTtcsa K PBRHNpoomiocr TaBeyT yombaencenHeHion, T b M H o [
6e3onacHOCTb W MO WHWHKO asyarugmHuTaskpmykcaT pomcTBO OT Takwu
IP-appeca U nepexBaT OTKPLTOro naponsga.

YcTponcTBO C SBHMmIOmEeepT K KOBIT b NOo aK N4YeHO KSSH.e ckpoaiwek n m
TOr o, YyCTPOMCTBO TakxeSSHiuomeaHTpawW omNMasdBoO KaA&T nont
ycmaBnunsw8HewoegnHeHne ¢ §SHrpepmwepmoM Takmm obpasowm,
ycTpoWcTBO MOXeT 6O6e3onacHO noagknwuyuntbBSH aknaygpane
ocyuwecTBNeHUWSA ynpaBneHUSs.

NMPUMEMAHHMEacTOsawee BpemMsa ycTponctBo IbtleepBepborTe
nnbo SISHKk NnMeHT, nopanep xSBehd a 188HVD ¢ u L e BBEALE SSH
noagpnpepxunslBwWTt rIBW. ©n

NMPUMEYAHME:M He ykKkaS3HBO amrome ,JOKYyMeHB8HVD THOCUTCSA K

711.MMpoTOKONbLI M CTaHAaAPTLI
T RFC4251:apxwuntTenrpgpa SecuraShell (SSH).

T RFC4252:n p o T cakyotnie H T un ¢ BacuaelSheal (SSH).

T RFC4253:n p o T oTkpoanH ¢ N 0 p T H oSeaure $helb(8SHh

1T RFC4254:n p o 7 onkoognk n to uSeaumn Shell (SSH).

T RFC 4419: r py nn cobavie H O-XepophnmaHa ona npoToOoOKOINa TP
y p o BSecure Shell (SSH).

1T RFC4716: o p mdanmna oTKp bl TSeaure Shell{3GH)a

1T RFC4819:nopgcucarew@b T blx SecareShelln

1T RFC3526:60neveogynbHbe akcnoM@DPUvRmY mBlgX dn hpa H a
onsa obwmeHa knwdyamulKE)epesa UWHTepHeT (

T RFC2409:1 H T e poHBeme Ho 4@ mIKE). (

T RFC1950:cneuyuunmdpurapmaTtTa cxaTsdB, naepsesixwa 3. 3

9 draft-ietf-secsh-filexfer-05:n p o T onkeopnre g auun SBEH.M no B

9 draft-ylonen-ssh-protocol-00: Bepcmsp oT OKONaAa y oane 8 r-e BXOM

15.Comwarepeanuns3yeT @Gy HKSSH n Hcoe pHBee pday H KSBHM.M K MM e H T ¢

72.NMMpnnoxeHwns

MpunoxeHwue OnmncaHwue

YnpaBneHuUe -lMcnonb3ynteynSpSaHB maenHam 4 ycTtpomnc
ycTpomcTtBamMmu

AyTeHTundobdukaumhMcnonbesymnmTtTe ayTeHTNPUK aL UYIH enTo
NoKanyM@WwHOW |([3anwuicida ayTeHTUuGUKaAaUuMM NOoONba3Oil
SSH
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MpunoxeHwue OnumncaHwue

Te pexXumMm ayTeHTMUDUK:
ayTeHTudMnkKkaumMm nonob

n =c

AvTeHTundodnkauunm Mcno
( AAA

nb 3y
) Aan

AyTeHTudukaum Mcnonb3ynrte aytTeHTundukauymw cC
OTKPHLTHLM KnNnwYylayTeHTuUudmnkaumm nonb3oBaTtTena S

Mepepavya davn UUcnonb3ynmte KoMaHAb 6Ges3onacH

KnuneHTe agna obwmMeHa pfaHHBMW C
SSH-k nmeHTckoe WMNWcnonb3ynrte KNUWeHT SSH ans4a
NPUNOXEHMUE yoaneHHOe ycTpoWCTBO Agnga ynpa

7.21.YnpaBneHuec SPBdnc t Ba mu
7211.CueHapun

Bl MoxeTe ucnonb3oBaTb SSH gna ynpaBneHUMSa ycTpol
cepBepa SSH BkymorwaHMKIoOdTa Py HK LKA OTKNWYeEeHa.
nocTaBnNsaeMbN c cmcrtemMomn Wi ndows, He nognoepXWuasa
mMcnonb3oBaTh CTOpPOHHEE KNMeHTCKOE nporpamMmMHOeEe O
XOpoOwWO CcoOoOBMecTMMOEe nNnporpammHoOoe T¥Dedm@aweaH me SBeKCIUK
lNlanee B kayecTBe npumumMepa mcnonbsyetrcsa PuTTY, u4yTocC
SSHPucyHW-dmokasbBaeT TONONOTNMKW ceTHn.

S5H Client P Metwork S5H Server
182.168.23.83 192 168 23122

PncyuwW-dbCetTeBasa Tononorumsa ynpaBileHUd ycTpouc

7212 Pa3BepTbiBaHUe
HacTtTponteSSHoneay wadmma 3 o M:

T 3anyctute nporpammy PuTTY.

1 Ha Bk nSegsiorc e aHRUAETY BB e gWPraeapec SEH-ciapBepa M HOMe
nop%3H22n BoIGepunte TUNSSHoOoKkNWYeEeHUS

T Ha BKNnapgke nSSpl aeMRUTTY oBBEIG € P U T € npegnoyYyTUTENbHY
nporto 8%HRa

1 Ha Bk nSSlidautenticationsPuTTYB IO epunte mMeTon akttermmTun duck a
"keyboard-interactive" auth.

T HaxmuOpen, 4TO06b mTomiBSHrcienpBeEepy .

9 BBeawmTte npaBMNbHOE MMS NoONnNb3oBaTens MU nNnaponsb,
B TepMuHan.
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722AyTeHTUndGnkKkauyuvma nyuyeapkaimbiDmumcu

7.221.CueHapwun

KnneHTb SSHcnvoorTey3sTOBaAaTb pPEeXWUM ayTeHTOKAWMKbaHLPWIN YyHE TMH
sanycumak asaRacyd#dXBna obecnevyeHns Ges3onacHocTU o0FCF
1 n MNK 2 pab6oTawT Kak KnumeHTb SSH 1 wnac noeltbes By aoer

ycTpouncTBO, Ha KoTopamepmliepry SBdH. byipreHwBaHmMa cnepqg

T NMNMonbp3oB&SHEWHMNOoONb3YyIT peXuMM ayTeHTRMEHKBABHUDN NO
YY4EeTHOMN.3anunmcwu

T MaTteeT pokBK NnaoM@AK M 4, aAaKTUBUPYIWTCHA OAHOBPEMEHH:!
«passzero» paoaspodkumnmwassw AnNa ocTanbMeXHOIUMEUMONbL 3 O0BaAa
nwboe ummMa nonb3oBaTensa.

L
PC1
SSH Client O,
192.168.23.83 -

IP Metwork SE5H Server
f 192 16823122
=
P2

S5H Client

182 168.25121

PncywWdCCeTeBasa Tononorumsa ayTeHTMU U KcatupnddShin o na p o r

7222.Pa3BepTbilBaHUeE

f HacrTp &8Hrcee pBcerppe oy owmm obGpasom:

1. Bknwuynte o@yHKLBHr Ttepareprao . Mo ymM&SH4aHWIW cCcepBe
nopgaoepxnpaetT S5H ESHele BEHVA

2. Hactponte Kntiuy. C n oMo WwisSHH psatcournod pkorBibHBaa €cte p B € p
3awn@@poBaHHBIAN Naponb, n o36K,4 eHpHaIBIH WBTAa &KTNMMEHTOB
pacwndpoBaHHBLWN OTKPBTHWAW TEeKCT C nNnaponem, Xxpat

Bo3BpawaeT coobweHme 06 ycnewHown BSHMlL HeygauyHC(
mcnonb3y &®SA Kkmow BSHvX akc n o nb 3 RAM ni@d8Ao v

3. HacTtpdPratpepec wnHT Egstiileernet@/ 1 Ha G&8HoB KmasSH T
noagknioyaerTc aSSKH, crepmempyPaapaMapTupy Tbl OT KAWEHT
SSH k cepBepy SSH gocCcTynH®b.

T HacTtponTteSSHomegytwwmm obGpasom:

JocTynHO pa3HoobGpasHoOE KNMeHTCKSBSH, npenpdABmMHOeEe O
Linux n OpenSSH. B o9T1TomM R KTY MemOeIb3yeTcCHA B KayecTBE
obbACcCHeHNMa MeToga H8IHTPOWKM KNMEHTOB

1. Otrkponte BKNagkyPuUiMmYak BwoeFhu erana BXxopga B CuUC
caytTeHTunoboukdMeavem aHanor myeSHv2¢é cnunm BbOGpPpaAH

2. YkaxWPraeapec MU mpgpeHTudpnkartop SSbloepwepBHOKaAaKkMNoOp
nokas3aHo B TolPamprin ceeALpal 68. 23. 122, a uageH
nop+a&2. Ha ©Opem,T ey TOOb yCTAaHOBUTb COE€eAWUHEHMUE. |
pPpeXMmM ayTeHTUuGUKaLuMKM He arTpeerbdsy,e TB b MVEOHKIE TMNEO fIBbB3EOCE
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nwboe Mg nonbaOBaA TMAMWMET HOLITL HyneBbM. (B aToO
nonb 30 B-& %aayname» . )

723 AyteHnTunudunkauyuuma SSH AAA

7231.CueHapun

Monb3oBaTtTenn SSH MoryT Mcnonb3oBaTb pPEeXWUM ayTeHT
NonNb3oBaTeORa3 aH&N cnaH/B8el n A obecnevyeHns 6eszonacHoO
AaHHbMKM [TIK paboTaS8Ankmaenenuv ey moBSHOoMAT ®kk@mma Ha cerT
YyCTPOMWUCTBO, Ha KOTOPSHM Hro@HmemyemeBgEpPpaBnaATb 06e3c
BXO0O4a nNonNnb3oBaT&SH& nmeemoBeMgnonb3yeTca pAdAKuM ayrT
B a MeToQnOa ayTeHTUudunkauyumm, BKnNntoyadius my TeKameHuy oL
ayTeHTUudUukKauywuio, npeagycmMoTpeHb B AAMICrKae onbeeTconaeoHBe Hany
HaageXHOCTWU. MpeanoyTmTenbHbM ABNsAseTcRadiwse TEBgnmamyTe
cepBRagiusHe oTBeyaeT, OH obpawaeTcsa K NOKanbHOW ay:

162 168,32 120

Radius Server

@ ,_

N
% o - - o -
a__‘._-.:-ﬂl f,_u-_-ll_._,.. “'-." '.h|_|f|l_l-"'l_r|_'_._,.-

192 168.217 .60
PncyuwdeTtTeBamamoror ma ayTeHTundukauumm SSH AA

7.232.Pa3BepTbiBaHUe

T JocTynHb MapuwpyTSSHaT clepBStlpwpyaB TakxXxe [JocTynewHd
OT cC e pSSkK ac e pRadigsy

T HactponteSStlepBepTeBOM yCTpPOMUCTBE, KoSSHipoe pal
T Hactponte nAAAaHME TCPeBTr €eBOM YCTpPOWCTBE. Korpga wu
AYTEHTUNDODNIDEBAI NN CNUCKMNU MeToOanoOB cos3pgatwTcd ar

ayTeHTMONaE@ UMMN I MMEHSA KT CSHA K YKas aipHbem coyny X0
724 AyTeHTndGnkKkauyuma ¢ OTKPbLITbLIM Knwyom SSH

7.241.CueHapwumn

KnnmeHtTb SSH mMoryTtT uMcnonb3oBaTb OTKPbLTbLE Knwuyunm g
OTKpPBTOT OO Kntoya MO XeT ObITHb RSA PRPumuy HBLRRASSH Kk a kK I
HacTpaumBaeTCsa Ha KNMeHTe Takum oSSHas3zompBIEEHOMb ME
ycTaHaBnmBanocb 6es3onacHoe coOepUWHEHMUE.
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Hactponka SSH
S55H Cliant P Metwork S35H Servar
192.168.23.83 192 168.23.122

Puncyiddéddfononeensm agns ayTeHTudukauumm nonb3oBaTen
OTKPBLITOTN O KINYa

7.242.Pa3BepThbiBaHUNeE

T YT 006 peanums3oBaThb ayTeHTundunkauyumio ¢ OTKPBbITI
CreHepupynte RSpuyn SAoYeal KKNMeHTe, HacTponTtTe (
Ha cepSSEpeBbibepute pexmm ayTeHTUMPUMKaAaLMKM C OTK

T MNMocne ToOT O, K aKk K Nty CreHepBFHocBKaoHN P Y € K N upa M T

OTKPBLTOro Knw4vya c-NaemAaewTa Ba8asRPRIWHPann ¢ MMeHE
SSH. KaxXabih nonb3oBaTenb MOXe Tbl TObbMr bk NéRBAA@EMA H C
OOHUM OTKPBLBTBIA KNYOM

725.MMepepava danmnoe SSH

7.251.CueHapwun

Cnyx6a SCP BknwyeHa Ha cepBepe, M KomMaHagb SCP wucn
OaHHbBIX Ha cepBep,Pucaykd-Bneo Kk a3 aHO Ha

35H Client P Metwork S35H Servar
162 168 23 83 192 168 23.122

Pncyuw-bCeTtTeBasa Tononorumsa nepepadyun dannos

7252.Pa3BepTbiBaHUNeE

T Bknwuunte SEPwakbgyepBepe.

T Ha knueHTe umcnonsCPymMmrAresmoOopPygBREM GhanmnosB Ha cepB.
danmnoB Cc cepBepa.

726.SSH-K nneHTCKOEe nNpUITOXeHUue

7.261.CueHapumn

Cnyx6a SSH BknwuyeHa Ha yaganeHHoOssheeperpe®yeSTScHa H
NOKanbHOM KNMWeHTe AnNa ycTaHOBKW coegumHeHuma SSH c
Ja HHbIX, Kak Reregd-@eBo Ha

S5H Client P Metwork S5H S
192.168.23.83 192.168.

PuncyH6.€CetTeBad TONONOrMA KINMEHTCKOINO nNpwWunmoH

7262 Pa3BepTbiBaHNe

T Bkxkniwuunte SSHwakbgygepBepe.
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1T Ha knueHnTte 3anysshi muae obemyg SEHaCHOOEBOMTHEE HM E C C e pB
Ana 6e3onacHOW nNepepayYywn JaHHBLBX.

73.DyHKUUM

731.ba3oBble KOHLenNnTBbI

MexaHnM3mM ayTeHTUudPUKauumm nonb3oBaTens
T AyTeHTudumkauyuma no napontw
Bo Bpewms ayTeHTudukaymm no nNaponw KAOWEHT oTnNnpact

NONb30BaT3aWEN PP OBAHHDLBE nMmA nonb3oBaTens n napor
pacwnmddppoBbBaeT NONYyYeHHYW0O MHPOpMaAaLUuWMI, cCcpaBHWUBaAerT
XpaHAawenca Ha <cepBepe, a 3aTemM BoO3BpawaeT Cco0oO06LW
ayTeHTudukKkauyummu.

T AyTeHTUMuMUMKaALUNA NOYO MK PbLITbIM K

Bo BpemMda ayTeHTuUuMMKaAaUMM C OTKPHLTHBM KNKWYOM AnNsA ayr
anropuTtmMmb uUudppoBon NRSAMDSAN , Kmaeme a@&BERpaBnNsaseT cep
Ha ayTeHTUDPUKAUMUI C OTKPBLTHLIM KMANWYOM. JDTOT 3anpoc
nonb3oBaTtTensqa, OTKPBTBLINA KNWY MU anNnropumutTM OTKPBLTOT
npoBepseT NpaBMUIIbHOCTbL OTKPLTOro kKnwya. B cnywyae
coobweHme 06 owmbke ayTeHTUuDUKAUUMN. Ecnun BepHO,
umdppoBoncmMoOmMAMMUKINEHTE MU BO3BpawaeT coobweHwune, Yy K
HeycnewHy ayTeHTUuPUKaUMIO.

MPUMEYMAHMYEeHTUPUKaumMa ¢ OTKPBTBM KINKWYOMSSHEZ2M M€ H U M

SSH-cBA3b
On s obecneyvyeHNns beszonacHOM CB4A38SHCcEPBENDOME N UT E
SSHKk nmnmeHTOM NpPpoOoOXoOaWT cnepgywwne cemMb dTanos:

T Hactponmka nogknwyeHund

CepBep npocnywumuBaeT Ha nNopTy 22 3anpoc Ha nNnopgkini
3anpoca Ha Ha4vyanbHOe coOegWHeHWe coKeTa KIERMEHT ycC-

cepBepoMm.
T Cornacosapaoaen
Ecnn coeauMHeHMe yCTaHOBNEHO ycneuwHo, cepBep oTnp
Bepcumn. Mpwn nonydyeHunwu nakerta KNMneHT aHaAanNUW3Npye
BbiOpaHHYW Bepcuiw npoTokKkona. CepBep aHanuawunpyert
npejgennmubeo yy@ane€eor nacoBaHUWUEe Bepcuwn.
T O6bmeH KNnNWYamMm MU CcOrnacoBaHWe anropurTtma
Ecnmn cornacoBaHme BepcCUMUM NPOWNO yCchNnewHO, BbLIMNONHSHNA
anroputma. CepBep MU KNMeHT obOmMeHuBaAawTCHd gpyr ¢ AF
M onpepnensdaiTb HOBKMO HAYMArTOBPIM T M Ha OCHOBE€ CBOWMUX BO3 MOXH
M KNMMWEeHT COBMECTHO T eHepuUpPpYKWT KNKWY ceaHca W wunpge.l
anropumTt MoM obmeHa Knioyamu n KNnYoMm X0oCTa, KOT
nocnepgywwen ayTeHTUNPUK aUWMUPPOBRAB NGB HT @RAKT WK PP OB KU
T AyTeHTundpnkauyuma nonbs3oBaTtTend
Mocne HacCcTpPOWNKM 3awndppoBaHHOT O KaHana KNUueHrT
ayTeHTudukauyummu. CepBep HeOfQHOKpPATHO NpoBOAMT ayi
noka ayTeHTUuGUMKaumMa He nIIaBeEIpBEEA HEC MeaWHEB ATt Cco e
AOCTMUXEHMA MaKCUMMaAaNbHOINO Y4MCcna NONBITOK ayTeHTMWU U
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
HacTtponmnka SSH
T 83anpoc ceaHCcCa

[MTocne
oXmpaeT wu
nepexoagmunrt

ycnelwHOMN

obpabarThB
K aTany c

aytTeHTundukKkauyummn

KNnMeHT oTnpaBnsaer
KnNnneHaoaa d¢leés8Hnea y cn ¢
B3aMmMmMmoagenmcTBUSA.

aerT 3anpoc
eaHcCcoOoOBOTO

T Ceam@aumMogencTBUE

Mocne
B3aummopgemnc

HanpaBneHUSAaX.oT rKpnameerHsare T
pacwuMmdppoBLIBaAaeT,

3awundppoBadt

ycnewHOMN

TBWUA.

aHa
H bl I

BbinONMNHEHWNA.

T OKoOHUYa
Kor ga

paspbBaeTtTcsa, wu

73.2.40U0t1 3

HW®Nne ceaHCcC

B3aM®mo MEeIK@IyBMCEepPBEPOM ¢

ceaH

obpaborTkSHH Bam@xcmANTCEer@ H®a any
3awndpoBaHHLIE

pesynbTar

ce
LaHHbBEe MOryT nepengj
KoMaHAay aons BbBIMOMNMHEHMUS
nnmanpyeTtT umu obpabaTtbBaeT NONyuY
KEBnmemrewpwsT LKhpeBrByFaeT p

a

KIOJMWEeHTOoOM
C 3aBepuwaeTcCc4da.

3aBepuwaert

OcobGeHHO:!

OnmcaHwue

SSH-cepBeEep

Bknwuynrte

dbyHK@pm®e SBSHHa ceTeBOM

CMOXeTe HacTpouTb 6Ges3onmnacHoe coe[
yepes3s kI HT

Cnyx6a SCilNocne BKNYeEeHUS cnyx6el SCP Bb M
damnel C CceTeBOro YycTpoMCTRBaA n 3
ceTeBoOE yCTpPOMUCTBO. Kp o MeH bl@ 0 rpgoa,
3awnmdppoBaHbB, 4MTO obecnevymBaeT ayrT

SSHKk nunmeHT |Bbl MOXerTe

MCNOMNb3 0B ayrT PKOIMMCETHBTE  SoSN

6beszonacHOro coegMHeHMWHA C cepBepoOM
7.3.3.SSH-ce pBep
Bknwouyunrte $PSSHEx B pB®E pa H a ceTeBOM yctTponcrTtBe, " E

Oe3onacHOE coeguUuHeEeHMUE

OTKMWY @Y HK U U KSSH, e pdBTeopdabl

733 1. MpunHUumMn paborT bl

JononHMWTEenbHBLE
pa3pgela3 xBble
MOXeTe HacTpoOuUTHLb

cBepageHNAd
KM.HUuda TEpaKkKTunNKe
cnegywuwne

C C e TSSH-wimneyHCTT.poB G T B @M X8 e m

(0]

OTKNwWYNMTbC8SHO T

nSshemune
nocine SSHkcrewpBeeHpBAA By H
napamMeTpb B

BCeX Knunet

p &S6Hr@ m®3CH p B € p

cooTBEeTCT |

1T Bepcwua: HacTpISHEK aZSEHelp yBRIHV2 gNd MEHMFAO KITMNEHT O
SSH.
1T Bpema oxupgaHua ayTeHSSHpawmygHmaeTCcap@pBamep nocne
3anpoca Ha nNoakKknwyeHne StdovroOPETETEd CEpPpBRIPEH
npw ycnewHOMN ayTeHTUudPunkauunn, nnbéo no MCTE
ayTeHTUuUKaumnumn.
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponka SS " www.gtech.ru |

T MakcumanbHOE KonmyecTBO normMmBHoO&pBaP T eHaT NMPHIX &
ayTeHTUMPUKaUNI KNMeHTaAa nNocne nonyyvyeHmsa ero
ayTeHTuMudPnkKauma He ypanaceb, Korga JOCTUIFNHYTO |
ayTeHTuHdPUKauyumMmm nonbs3osatctenhHuewme@paprRaeEeBarwLlUwe
ayTeHTUuduUkKkaummu.

T AyTeHTudpumkauyumsa ¢ OTKPBTBIM KNntwyomM. AnNnmRE8HUTM 01
n n BSA. OH obGecneynmBaeT Bes3onacHOe coeagWMWHEeHMUE
dann OTKPHLTOrNro KNWYya Ha KIomeHwTOa acgesizaH Ko ommee
KNneHTe HacTpaumBaeTcda pexXMm ayTeHTuMmduMmkKkauumm cC
cooTBeTCTBYyHOWNUNN dann 3akKkpbTOro Knwya. Takunuwm
BOMTMW Ha cepBep, MOXeT ObTb peanumaoBaHa ayTe

ANnycTaHOBKW 6HGe3onacHOro coeaguWHeHUS.

7332.CBsA3aHHaAafA KOHdurypaumsa

Bk nwyefSHaec epBepa
Mo ymMonyaHuSSHoepBE®PEH.

B pexmme rnobGanbHOW KOHOUT y[na gnable seraigeysshiserveg K O M a +
YTOObB BKNKWYNTDbL uuNu SBHKNWYNTbL cCcepBep

UTo0ob6b CcreHpmo8HpaBsamM Takxe Heobxoagusbbl. BknwyumTtb C

YKkaszaHue SSepcumn

Mo Yy MO N4 aH uniBSHcneopasaeepp X 1 B &8Hv1 |k a kK S8Hv2n, nNoakK NwYas« nwu
K N ue HSSKHvE , nmbo BEHYZHTOB

3anycTuTte ix eskhaergon, UTOObB HacTp&IHI b NPEB@IERMAY 1O
cepBePSbim

Ecnnm HacTpo®SHVIT miE8Hvd, SSHcepBepy MoxeT ObITb NOAKIML
SSHK NMeHT HaAaCTPOEHHOWN BepcCcUN.

Hac T porakinavy Tfaay Te HT 1 ¢SS u4 u un
Mo ymMonagawampaEay TeHTUMIPMKAaLMUM NONb30OBaAETKkWIKHg coOCTaBn4de

3anycTumaH gip ossh time-out, 4UToOOHbl Ha@map valyer e HT M UK aLuum
nonb3oBaTensa 358 clhpmepEs3 y NAMOe oda p ia bl , UyTOo6HB BOCCT
BpemMs OXumpgaHusa no Yy @SHBuaanHynwckk.a eGe preagipme p nocine non\
H a nNoAKNWYeHue nonb3oBaTens. Ecnwu ayTeHTUnOUKaLUL
McTeyeHUda BpPpeMEeHU OoOXMagaHMUa, ayTeHTuUudukKkauuma 3aBep.

HacTponMmka MaKcuMManbHOrNro KonumuyectBISHRNRONbLIT 0K
Mo yMomY@MAKCUMMAaNbHOE KONMYEeCTBO NONBITOK ayTeHTWUD

3anycTturte ip ossha Authentication-retries, YT oOOHbl HaCcTPOUTHLb Ma K (
KONMYecTBO NONLTOK ayTeHTUudPukKkalHun wWonemnesgwnnera o
NOKOMaHAZbl, YTOBHMTBOGOTTAHECTBO NONBTOK ayTeHTWNPUK
YMOJNTYHaAaHNIO. Ecnn aympexXxuMmeMyaHes NPOXOoOOAMT ycCcnelLwHoOo,
MaKkKcumManbHOE KonmyecTBO NONBbITOK ayTeHTuMndOMKauyumm

nonb3o0oBaTen4d He vyAanacb.

YKka3aHne peprpoma Hbia d

Mo ymMonyaHWW pexumum wndposBaHusa, S8H o0 m3apH Eamaiblemnbin C e |
(coBmMecT)MMBIM €eCcTb noagpepxumBaeT UerCBQ)K Y cOUNETRIoNBK u{n @
MW opyruve pexummb WNHPPOBAHUSA.
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa SSH W
3anycTturte i ogsla Hplyer-mode, 4T OOHbI HEDKMoMmM T UM ppoBaHMUS
nogaepXunsae MmbliSSH. e pBcerpoorvb 3 y IND & O tha B & ¥, 4yTob6b BOCCT

pexXumM wnedpoBaHMa NO ymMondyaHuti, SSHoopgepxXxuMmBaemMbn ce

YKa3aHuMe anropumurtmMa ayTeHTIHSPukauumum coobuweHUV

Mo yMonyaHuWiSSHC eBppBappXuBaerT CnemymmHEneayarRrHa ndunk a
coobweHMM:SSHV1 ) apmapuTM He noAapePSKB aneotacase;p xmB)a i o
YyeTbipe anr opunMdE SHAR, SHAD-9 § sMD5-96.

"

n
3anycTurte ixkssmiamagalgorithm, UTOObB HacCTpOMyTTHEVHEOM R @R U A M
COODOWEHNUN XKNB@E MSIP c&PpHB epfocMi o Nb 3y NMOE Oda@ i Mg Yl , UTOOEL
BOCCTAHOBMUWT b W fAenH TOPAMMTEME O B Ule H N 1 nNo yMON4YaHWUI, noaAa
cepBePSHim

HacTtTponmka noagaepXKW anroput ma -XoeormenmaiHak n(oy a |

Ha cepsSeipe
Mo ymMonuyaHwu QTECH PSHEp n o g g e p giffieshallsman-group-exchange-shal,
diffie-hellmangroupl4-shal u diffie-hellman-groupl-shalpna o6wmeHa «kntwo4Yyamum, B T
cepBSSpHvl He nNnopgpaepxwmBaeT HWUY e rnipossh kByaemghangen T et TIo® Mla H [

HacTpoutTb noaagXpRrwafHa béaSSkd.e plBoepeenb 3 y nmeeipssto MmaH gy
key-exchange, 4TO06b BOCCTAQHOBWUTbL HACTPOMNKMW NO YyMONYaHMU

HacTtponka o¢uvAGLTOmMaatHMeae pBepa
Mo yMonuyaHwunti @HAIHET BapwsIHaeTcsa An4a ©B8Hxe mpoeXyn.loy e H

anycTurte{ix|opmehssimaccessclassgna BbMONHeHUWAAChmMmET B8 BMX U
nogknwo4yeSHB emBepy. 3kaonwacHnanyipb| ipv6} ssh access-class g n s
BOCCTAHOBMeHNHA HACTpPOEK NO yMONYaHMUI.

BknwyeHuMe ayTeHTUMPUKaAaLUMUN C OTKPIZHbIM Knwyowm

3anycTtuteipsshpeeH oW TO00ObB cBA3aTb dann OTKPLTOFNO KNt
nonb3oBaTensa. Korpgpa KknueHT ayTeHTudumuumpyertrcsa np.l
Knwya yYyKas3bBaeTCHAMHABODBESHOBE8T@NE.

7.34.Cnyx6a SCP

CepB83HnpepmpocTtaBna &GP genmy xbeyanmsaaumm ©O©es3onacHoOW ne
MeXany CepBepoOM U KINUEHTOM.

7341.MpunHUunMn paborT bl

T SCP—aT1T0 npoTokon, nogpepxpepaowyndannasH OH pa
nopty 22 Ha ocHBS@BCPnpooofiRa@acnedynBaeT dYyHK
wn dpgpoBaHUS " ayTeHTndPnkauyumnnSSH.aRCPog el @ B 18 3 ynepro T
nepepgpadyy dJ¥BHWpeanumayeTrT ayTeHTUMPUMKAUMIK U WKNHPOE

T MNMpepnonoxunm, $ChR B kcrnywkebHaa Ha cepBepe. Kor ga
KnuneBGP onsa rpas3kKwu mnwu cCkayumBaHuSCP armM@Bl,a K r
aHanmnsupyer napameTp bl KOoMaHa/Jbl, ycTaHaBnunBae
cepBepoM U 3anyckaeSCPapyocHWoOBEOBREOCO COegWnH
npouyecc MO XeT paboTarTthb B pexume MCTOYHMUK A
paboTawWwWMNaxoBIHWE&MKNME, aBndeTc4 noctTaBWMNKoM [
paboTatwwnn B pexume npumemMHWNK a, aBndaeTcA4 n o n
paboTawuwaxo gH®OMMME, CUYUUTbBIBaAaeT U opeangnédBIar T ¢da
yepes3s coefSHHe Hlp®uyuecc, pea Opea auoNI MM PpUEMHUK A, r

bannel Yyepes3 GEBHRAOUHeHMUE
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponmnka SSH W

7342.CBsA3aHHafA KOHdurypaumsa

BknwyeHune G&EEMHBepa
Mo yMonuyaHWti @Gy HSCRMNTK TepaIEeP.a
3anycTuTe iXscmaereryenable, YTOObB BKNWYNTDbL dCRKBMI Ce
ceTeBOM ycTpouncTBeE.

7.35.SSH-k nneHT

KnneSSHncnonb3d3yetTca agnsa ycTtTaHoBKM 6e3onacHoro coe
YyCTPONCTBOM, Ha KoToPBSHM paboTaeT cepBeEp

7351 MpunHunMn paborT bl

JononHMuTenbHbBE CcBegeHUMAa o nMSPMemumne p SBHEEIELKERME H T
pa3pgebba@as «Bble KW.HLEeNT .

7352.CBsA3aHHafA KOHdurypauwmsa

YKka3szamumeoqribHT e pdenca SSHmneHnrta
Mo yMonuyaHW unCISHMawe TOBpaNALETCA HaAa OCHOBe ajgpeca
3anyc T wuraed giF ssh source-interface interface-name, UTO0OObB WE&AMEAMA b
MHTepdenc SBHineHTa

YcTaHoBnNeHme ceaHBSH ¢ cepBepom
3anycTtunurte sghomarmYb BOWTW HaAa ypaneHHOEe YyCTpPOMWUCTSB
C e p BSSH.

BocctTaHoBneHuMe yctTaH®GBHeHHON ceccuwmn
3anycTuTte ssheassiongegsion-id, 4TobOb BOCCTaAaHOBUTDbL SBldTaHoBN

OTKNwWYeHUMEe NPUOCTAaHOBINEHHOro ceaHca SSH

3anycTuTte disommnach gslg-session session-id, 4T 06Gb OTKNKWYMTbL YKaasa
SSH.

7.36.SCP-Kk nneHT

Knne8GP mcnonbe3yeTcsd ans nogaoepxXkKw nepepgaywu dann
YyCTPOMNCTBOM, Ha KOTOSCBM BKNWYeH cepBep

736 1. MpunHUumMn paborT bl

SCP—3T0 npoToOKOI®N, noppepxpeawuyn dannaBdd OH paborT
22 Ha oBSB iRERy B TO B REPVIO ekcanke ubpae@muUMN WM HPPOBAHUS
ayTeHTunodmkKkayumm Ha OSSH RER p apowrdKeOTIanepeaSsyH dann
peanuni3yeT ayTeHTundbdmkKkauyumio n wnodpoBaHMme.

Korga Bb uMcnonbSER gme 8ampuw3lIknm unnm cKkauduunmbB@PHuMa da
CHavyana aHanuaupyert nNygcaMmeaBsi EKDMB HERWEeIMHEHUE (
cepBepoM MU 3anyckaeSCPHIpyOOHOBI®OHBEOCO COEOUHEHWUSA.
MOXeT pamcxeompioBK Mep en>Rwmmemne MmHnMkKka. [lpouecc BbICTYynNa
NOCTaBLWNK A NT X OHYBIE KB MCEYd MT biMa eTT,N p a B N 9 € peedeadiyn3be JH a
yepes3d coe@PMHead N pexXxmMmMe nNpumemMHMUKa BbCTynaeT B Ka\u
nonyyaeTt annb 4YyePSk3 coeguuHeHMUE
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponmnka SSH W

736.2.CBsAA3aHHafA KOHdurypaumsa

Ykaszamumeoqgqrie HTe pdhenca SCAnMeHTa

Mo ymon4yaHuwMI IPHAaocpTeCEA P@ERIOHT e pdPeneadyecTBE UCXOAHOT O
SSH-nakeTax.

3anycTwnrt e ipsepeleent gource-interface interface-name, 4T o006b ykKkas3aTb MHT
K nue 8BGPa

YcTaHoOBnNeHMUE coedCheepB®R P OCM SCPKaIMmeHT anasa
peanum3aumm nepepauum ¢¢dannos

3amynte KBCRAHQAOTYOOB peanumaoBaTb nNnepe@SHeepdBapRAOB C

74 KoHdurypaumns

KondunuryparOnmcaHnume M KomMaHAga

HacTtponka -lObasaTtTenbHO BKNWYUTbL cepBep SSH
cepBepa

enable service ssh-server BkniwoyuaexrtedPiB8Hp

disconnect ssh[vty] session-id OTkniwyaer ycrT
ceaHc SSH

crypto key generate {rsajdsa} leHepungsie niou

ip ssh version {1|2} Yk a 3 biBBaeeprc nto S S H

ip ssh time-out time HactpanBaeT Bpe

ayTeHTUnodnkauymnmn

ip ssh authentication-retries HacTtpawnBaerT M a
retry times KonumuyecTBO
ayTeHTunodnkauynmn

ip ssh cipher-mode{cbc | ctr | | Yk a 3 biBpaeexxitu m wu dp

others } SSH

ip ssh hmac-algorithm{md5 | | S3apgpaer-r ar

md5-96 | shal | shal-96} MOEHTUNDUNK TWWOIW Wwe
SSH

ip ssh key-exchange {I/HacTtpauBaerT
dh_group_exchange_shal | OvddxennmaHt
dh_groupl4_shal | SSHcepBepe

dh_groupl shal}
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PykoBopgcTBoO

no Hac#POnke cepumsas QSW

Kondurypal

HacTtponka -
cepBepa

HacTtponmnka SSH | www.gtech.ru |
OnmMmcaHue M KomMaHAaga
{ip | ipv6} ssh access-class { Bk nwoyaert dnnbeT|
access-list-number | access-|apnsa &HHpBepa
listname }
ip ssh peer test public-key rsa|CB a3 biBaerT dann
flash :rsa.pub KNioR&EA ¢ nonb3o
ip ssh peer test public-key dsa | CB a3 biBaerT dann
flash:dsa.pub knwowya DSA ¢ non

HacTtponka
SCP

Oba3aTenbHBN

ip scp server enable BknwuyaeT cepBep
Hactpownka - OnumnoHadnbHicnonb3yeTcsd ans ycT
KINMTMNWNeHTa coegunHeHUA C vyAalnneHHBbM c e’

nopgaoepxmnpawicgep e8P H

ip ssh source-interface interface- | Yk a3 biBaeT mcxonpn
name MHT e papbeinme HT a S

ssh [oob] ['v{l |2 }][c{3des | YcTaHaBnuBaerT
aesl28-chc | aesl92-cbhc | 3 awnMmppoOBaHHLN
aes256-cbc }] [-| username ]J[[m 'y ;aneHHBM
{hmac-md>5-96 | hmac-md5-128| ycTponcTBOM
hmac-shal-96 | hmac-shal-160
H [p port-num [ ip-addr|
hostname}[ via mgmt name
ll/source {ipA.B.C.D | ipv6
XXX XX | interface interface-
name}] [/vrf vrf-name]

741. HacTtTponkae BSélpa

74.1.1.9 ek T

KOHdUrypauumm

T Bknwunte dJdB8SHeagpmepa H a ceTeBOM YycTpoucTBE,
ycTaHOBUTbL ©Ge3onacHoOe CcOoOegUMWHEeHMWE C yp[aneHHBb

SSH-k nuneH

T. Bce MHTEpPaKTMWUBHELE OaHHDbBE wu @p y K

obecneuynBas aytTeHTuodumkauymiw n 6e3onacHOCT®SL.
T Bbl MOXeTe MCNONBIBEBPEKUMDIZ3 AWT eHTUNPNKALMUN NONt

BKNnWOY asd

ayTeHT URpo K @ I, i HocaNnOON 0 a y T e H Tl dBlAKAa L

AYTEHTUMPIKDIKPbLTbLM KNWYOM.

1T Bb MoxeTe creHepupoBaB®H vmnm ypgpanutTb KnNwu

=

Bl mMmoxeTe ykaSSHrb Bepcwuio

1T Bbl MOXeTe HacTQpOMWT B YBTpeeHM s qodSiapianimn s

@ §) QTECH

MWP [OOCTYNHEE
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponmnka SSH W

T Bbl MOoOXeTe HaAacCTPOWUTb MaAaKCUMaAanNnbHOEe KoSIHHecTBO I
T Bb MOXeTe ykKaszaTb pE&8SkKum wunddpoBaHMUSF

1T B MoXxeTe ykKas3aTb anroputTm SHPH. eHTU DU KaUMU C O
T Bbl MoxXxeTe ykKkasaTAeLagpvS8EH-t ppB@pa.

7412.MpunmMeyvyaHunsn

T NpeagBsBapunmTenbHBM YyCcnoBUEM HacTpob8HicepsEP@NCT
aBnaeTcas becnepebonHasda CBSA3b B ceTwn, B KoT
agMUHUMUCTpPAaTOpPp MOXeT NONyYMTb [JOCTYN K MUHTepde
HacTPOWKWNW COOTBETCTBYWWNX NapameTpoB.

T KmaH ma crypto key generate He cywecTtBYyE€ET. Bam HYyXHO 3ar
crypto key zeroize, YyTO0ObB ypanuTb KNOKY.

T Mopoy B8H He nogaoepxumnpaert ropdadee pe3epBUMpPOBAaAHMU

npoaykTOB, nogpaoepXumuBawwmnx ropssvyee pes3epBUpPOB
eon Gann SEhHiHoel acywecTBY€EeT B HOBOM AQKTWUBHOM MO,
oTKasa, Heob6xoagnmo Bceypto key wenerates o MarHOHYsl N OB T O P

creHepumpoBaTb Knw4y neRcelg mcnonbs3oBaHUEM

7413 . llarm HacTpoOMKM

BknwyeHune ePSBH p a
T O6sas3aTtenbHBR.

T Mo yMOoOnyYyaHnsSHcepBRBIPY € H . B pexume rnob6anbHOV
BKNtuyunTte SEtpBepeHepunp BIH e yrodbwl cocT08FHne cep
M3mMeHUNn E&NABLEY a

YkazaHune Bepcun SSH
f OnumMmoHAaAanNbHO

T Mo ymonyaHuEHoemme p X BBHale THSHV2 | n o A KKInaMeaHdaT O B
SSHv1 un$SHv2. Ecnwun Hac 1798HW H nISQHmL, ISBH-c epBepy MO XeT
ObiTb nopgknNtwESEBHKk TWEIHTKK OHACTPOEHHONW BepcCcuUNM.

HacTtpormakinavmy Taay Te HTu¢pmkauyuumm SSH
T OnumoHAaAanNbHO

T Mo yMONUTaaHWav® R Y TEeEHT M USEHM wwic T aBnsaea kK ylH2alhlp ¢
Heob6xoaguMMOCTM Bb MOKENETawW a€EHpPpOAWMEKALMUW Mo0nN
3Ha4dYeHMUE HaxoaunrtTecsH4 B AgManas3oHe OT 1 oo 1
cekKkyHpga.

HacTponmka MaKcuMManbHOrNro KonumuyecTtBISHRNRoONnbIT 0K

b3O0
20.

T OnumoHanbHO

T Hactponte MakKcumManbHOE KonuyecTBO N OSSH,0p H bIX
4T OOHhl npefgoTBpPaAaTUTb HenpaBOMEpPHOE noBepgeHUe
npeanonoXeHUeE. Mo yMONYaHMUI0 MaKkcumManbHOE
ayTeHTunohbsStHhparHoO 3, TO ecThb N OEJHE03 OB BT @TIUO DM
nonbp3oBaTens W nNnaponb TpPpW pas3a AnNg ayTeHTUD
MO XeTe HacTpoOuUTHLb MaKkKcumManbHOE KonmyecTBO n
Bapbupyetca o1t 0O pgo 5.

YKka3zaHume pexuma wumdpoBaHuma SSH
T OnumoHanbHO
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa SSH W
T YkaxuTtTe pexum WUhGp vBakemwsl,i CTEFpBempPm yMoOonYaHMUL
peXumM WwWnodppoBaHa, nSSH-0e pxapa® M bl @ogpatbeeT ¢ 9 0

ecTb nNopopeEBX@THRame mpyruvme pexumb wWndpoBaHUMS.
YKka3aHuMe anropumrtmMa ayTeHTUMdPUMKauumum coobuweHUV
T OnumoHaAanNnbHO

T Ykaxute anropumutTm agbGweeirmipm Ko gme g B SBHbIA  C e |
Mo ymMmonyaHuvSSHrepBepxXxmnBaeT cnegywwmne anroputTmMmb
coobOuweHUMR SEHV) AMHAOPMUTM He noaopepXs8aerTcsa;
nogpgepxXxumBawTcsa 4YerTbpe MDESHALISHALD 6 MDE-960Y a g

HacTtpodwmknab T p aACumn $SH-cepBepa

T OnumoHaAanNnbHO

T YcTtaHoBUTE bunetTpaEepwwe PALL BSHymMonyaHwniw dunnsb
BbiNONHSAETCSA He ans4 BCeX-Cappikpyod e Bu nc o 7 Se5THe

noTpedbHOCTAMM ycTaHOBMUTE dbmnnbTpaunto ACL ars
nNoagKnNnwuwe HKUBMEEp s e p vy .

BknoyeHune aytTeHTUMPUKaAaLUUUN C OTKPBLIT bIMSIHN o4H O M
T OnumoHAaAanNnbHO

T Tonb3Selv2 nogpaoepxusaer ayTeHTUPNKaAaLUNI HAaA OCHOE
KOoOHMUMrypaumsa cBsaA3blBaer dann OTKPLTOTO K o
nonbs3oBaTtensa. KgrpatT kgwmemHpy eT C 4 npwu BXOopAge B
OTKPBITOINro KnNW4Ya YyKas3blBaeTCs Ha OCHOBEe WUMEHWU I

7414.NMpoBepkKa

T 3anycTtute shkowipasshgy yToO6b O0TO06pas3unTtTbSSH, e kBypugymsl B €
oXmpaHma ayTeHTMmdunKkKauyuumMm U MaAaKCUManNnbHOENW KONuU\y
cepB &P

T 3anycTwnrte showaygtogey mypubkey, 4uTo006b OTOOGPasumTtb o06LWe
MHPopMaumiw o6 OTKPBLTOM KnNnwye U NnpoBepuUuTb, OblJ

T Hactponte pexXumM BXxXapgaewBT ICHRUIKTACOMYK PGIT bIM K TH0OY O M
Knue8SHe yKaxwuTtnep wggantRHioig4oa . [lpoBepbTe, MOXeTe J
BOMWNTUW HaSSHeipsamIBEHHT&Ecnumn pga, danmn OTKPLTOrNro K
ycneuwHOo cBsA3bBaAaeTcCH4 c MMEeHEM nonb3oBaTens,
OTKPbBTBM KMNKWYOM 3aBeplwaeTcsa ycnelwHOo.

7415.CBA3aHHbIle KOMAaHLAbLBI
Bknwoumee SSHBepa

KomaHRaa enable service ssh-server

KomaHagHbPexmum rnobanbHOMW KOHGUrypauumm
pexunm

PykoBoac/ UtTobb oOTKNnwYMTb cepBep SBoHenable aemvyce
mcnonb3o ssh-servere pexume rnobGanbHOW KOHMUT Y
3THO KOMaAaHAOb COCcCToOmEMHarnEa SSsHueHu T CSa Ha
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
Hacrponka SSH |_wwwgtechru |
OTknwyeHMe ycTaHoOBNeHHOro ceaHca SSH
KowmaHpga |disconnect sshvty] session-id
OnuncaHwne vty: ykasbBaerT H a yCTaHOBMNEHHBbBIN C €
napametTp Tenetanna (VTY)
session-id: ykasupeatundbdmkaTtop yCTaHOBINE
33HayeHMe Bapbupyetcsa o1t 0 pgpo 35
KomaHagHb|MpunesunermpoBaHHb pexum EXEC
pexunm
PykoBoagc YkKkaxXxuTtTe mgeHtTumdukatop ceaHca SSH,
mcnonb3o/ ceaHc SSH. B kauyuecTBe BAO6REPOHAR @B
VTY, 4T06bl OTKNWYUTbL YyKa3aHHLWN cea
ObITb OTKINIWYEHa
FreHepauunen®Sh
KowmaHpga |crypto key generate {rsajdsa}
OnuncaHwue|rsa: reHepupyetT knwdy RSA.
napamMeTP gsa: renHepupyetT knwouy DSA
KomaHagHbPexumMmobanbHON KOHMUTrypauunmu
pexunum
PykoBoac| Ko wma Hgarypto key generateHe cyuwecTBYye€eT. Bawm
Mcnonb3 o0 KOMa irgpto key zeroize, 4 TO06bB yganuTb KIKY.
SSHv 1 mcnonb3yeTtT knw4y RSA, ToOor ga
mnn DSA.
EcnareHepunpoBadt K Nty RS A, noagpnepx
SSHv 2. Ecnu creHepupoBaH TONbKO K
mcnonb3oBaTb 3TOT KNtV
Yka3zaHume Bepcuun SSH
KomaHga ip ssh version {1|2}
OnuncaHnwnell: yKasbBaerT, UT O cepBep 881Hocmr
napamMeTp noagkntoyeHMe, oOTnNpaBNeHHbBE KMNWeHTaM
2: ykKkasbBaerT, UToO cepBep SSH ng
NOAKNWYEeHMe, OTNpaBfNeHHbBEe KINWEeHTam
KomMmaHagHblPexum rnobanbHONW KOHMGUIrypauwuwm
pexunm
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
HacTtponka SS W
PykoBoagac/ 3anycTunrTe naip ™&ashversion, 4TO0OObB BOCCTAaAHO

mcnonb3O0

nNo yMoOon4YaHMUIO. Mo
Tak u SSHv?2

yMon4yaHWw cepBep

HacTtpo

MK a Bpe MéEHMU oxXxunmnagaHwunsa

ayTeHTUubdunkKkaummn

KomaHpa

ip ssh time-out time

OnuncaHue
napamMerT?p

time: yKasbBaer
HaxoagurtTcsa B
cCeKyHAaa

BpewmMd O X W O aSHSuHA.  a3yHTa
Aunanas3oHe OT 1 no 12¢(

KomMaHAaHBb
pexum

Pexum rnobanbHOMW KOHGUrypauumm

PykoBogac
mcnonba3o

4yTOOB BOCCTa
ayTeHT n dyywoaniuanH uSd, H pnaoB H 0 e

3anycTuTe npopMssH finye-out,
oXmpaHwnsd

HacTtpo

MKa MaKcumManbHOTO

KonuyecTtTB3ISHNONBLIT OK

KomaHpa

ip ssh authentication-retries retry times

OnunmcaHwue
napamMerTp

retry  times: ykasbBaerT MakcumanbHOE
ayTeHTUuPUKaUUUN NONb3maB@EELIYET GH aci®

KomMaHQAaH bl
pexunm

Pexmum rnobanbHOMW KOHGUrypauumm

PykoBogac
Mcnonba3o0

3anycTturte KN M@ HSSly authentication-retries, yT
BOCCTAHOBWUTb KONWMWYEeCTBO MNONbLTOK a
yMon4yaHuw, paBHoe 3

YkKkasaH

me mpledgpoBraHna SSH

KomaHpga

ip ssh cipher-mode {cbc | ctr | others }

OnumncaHwue
napamMerTp

cbc: ycTaHaBnuMBaeT pexXuMm WNEPPOBAHMUS
SSH, Ha pexunm cCBC. CooTBETCTBYK
DES-CBC, 3DES-CBC, AES-128-CBC, AES-192-CBC, AES-256-CB C
Blowfish-CBC.

ctr: ycTaHaBnuMBaeT pPexXuMmM WMPpPpOBaAaHMUS
SSH, B pexum CTR. CooTBETCTBYHW
AES128-CTR, AES192-CTR u AEBR 56

others: yctaHaBnmuBaerT pexXxum wu dpoBat
cepBepomM BHPBHrneia CooTBeTCTBYWROAWMN a

KomMaHRAaH bl
pexunm

Pexmm rnobanbHOW KOHDUTypauummu

@ §) QTECH
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponmnka SSH W

PykoBopac|3OTa KoOMaHga mcnonb3yeTcA ans Hac
mcnonb3o nNnoaggepxmBaemMoro cepBepomM SSH.

Ha yCTpPOMNCTBaxX QTECH cepBep SiBHm
wn ppoBaHN-EBCDIDES-CBC n BiCBWf, i schep B e
NoAaAdepXmeiaeTp nmmabip 0 B a HUe -CAE RERA82-CTR,
AES256-CTR, DES-CBC, 3DES-CBC, AES-128-CBC, AES-192-CBC,
AES-256-CBC, Blowfish-C B C 7] .RCHDT1mM anropunit
crpynnupoBaTba BWW MO panrkmam: otBdisC , CT

MockonNnbKy Kpuntorpadpma nNOCTOSAHHO
anropuT Mbl Wwn dbpoBaHUS B oOthers }xwioMrayxT
paciuwunddpoBad-Hbl 3 a OrpaHMWYeHHEBN ne
opraHumsayumMm UNMW KoMOaHWUKU c OeebBooOIKaKCH
MOT YT YyCTaAaHOBMWUTHLb pexXunum WK dhpoOBaAaHMUSEH
SSH, Ha CTR, Y4TOOGbB NOBLCUTbL YypOBEH

YKa3aHue anropumurtTmMa ayTeHTESfMKkaumm coobdGweHUYV

KomaHga ip ssh hmac-algorithm {md5 | md5-96 | shal | shal-96}

OnwucaHwue mds: ykasbBaerT, 4yToO anropuTmm ay
n@amMeTponogaepxmBaembn cepMBepom SSH,

md5-96: yKkasbBaerT, 4yToO cepBep SSH
ayTeHTuMudPnkaumm c-8o 6weHumum MD5S

shal: yKasbBaerT, 4yToO cepBep SSH
ayTeHTudnicagwweHnnm SHA1.

shal-96: yKkasbBaerT, yTo ce

pBep SSH
ayTeHTuMmdpnkaumm ceObbweHmm SHAT

KomaHagHbBPexmum rnobanbHOMW KOHGUrypauumm
pexunum

PykoBopgc Ota kKoma
Mcnonb3o/coobuwWweHMU

o a mcnonb3yeTcCca4d anA4d HaCT(f

H
M, noagOoepXMBaemMoro cepBepo

Ha yctpomctBax QTECH cepBep SSHv1

ayTeHTuMdPnkaumm coobweHUN; cepBep 9
ayTeHTuUudnkKkauunm coobweHwnmwWo6 Mn5 ~-AVADDHH A
HeobGxogunumocTMu B bl MOKECRUTRMKWO paAY BE
coobweHnum, nopagpepcknBmEemee SSH
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponmnka SSH W

HacTtTponka nopgaepXkKkum anropwiHma c@mp&elp ek nroy a A

KomaHga ip ssh key-exchange { dh_group_exchange_shal | dh_groupl4_shal |
dh_groupl_shal}

OnwuncaHwue| dh_group_exchange_shal: yKasabBaerT K 0 H dghelimganp
napawmeT p|group-exchange-s h a 1 Ansa ob6bmMeHa Knw4Yamwu.
KOTOpble Henb3d pepakTuMmpoBaThb.

dh_groupl14_shal: yKkasbBaerT K 0 H ¢hellmanpgeouptdo
shal ana ob6bmeHa knwyamepw. 2KABY ClavMae

dh_groupl_shal: yKkasbBaeT KO H é¢elmangrauplssioal
aona obmMeHa Knw4yawmwu. Kniody nmeeT pas

KomMmaHagHBPexum rnobanbHOMW KOHGUrypauyuumm
pexum

PykoBogc cnmonb3ynrtTe O9TY KOMAHOYyO @wWeiH & aKITHPW
mcnonb 3 0| SSH.

CepBep QTECH SSHv1 He nopghoepxuBaerT
TO Bpewms K aKk cepBep S S H v-&liman-graup- €
exchange-shal, diffie-hellman-groupl4-s h a 1  wn-heltimarf-gifoupd-shal
onsa obmMeHa Knw4Yyawmwu

HacTtTponka opmAGmHpmasSHcepBepa

KomaHpga |{ip]|ipv6}ssh access-class { access-list-number | access-list-name }

On uncaHwu el access-list-number: yck a3 biBaerT Homep ACL, auva
napamMeTp HAaCTPOUTDb. CtTaHpapTHbe [fwaorra 310 HBIO ¢
1300po 1999. PacwupeHHbe gunamasdid
M oT 2000 pmgo 2699.

MopooepxuBawTcsa Tonbko apgpeca | Pv4.

access-list-name:y k as i amehACL. [NlogoepxmnBatwTcda a
IPv6

KomaHagHbPexmum rnobanbHOMW KOHGUrypauum
pexunum

PykoBopgc/ 3anycTtTnrte 3Ty KoMaHAy, UTOObB BbLINO
MCNONb3O/NOOKNIWYEHNN K HcepBeprlmabPea nb T pauwmu
BbIMONHAETCSA TONbKO 4 0 % p.oxkn(QpoRHO € NrepH:
dunbtTpaumm ACL pgna SSH pencTtBYywOT 4

161

@ §) QTECH

MWP [OOCTYNHEE



PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponmnka SSH

HactTponmka ayTeHTUPUKALUUU C OTKPbLITBLIM KNKKYOM

KomaHga ip ssh peer test public-key rsaflash:rsa.pub

N yKa3bBaerT, YT o TH#HRSAOTK

rsapub: ykas3bBaeT wumsa ddanna

OnuncaHwue|test: YKa3bBaerT nmms nonb3oO0oOBaTennAda.

PpbITOTI O K
OTKPObLTOT (

KomMmaHmHblPexum rnobanbHON KOHGUIrypauwuwm

pexum

PykoBopgc OdTa KoMaHAjga mcnonb3yeTcd gnsa HacTp

MCNONb3O CBA3AHHOINIO C NONb3O0OBaAaTe€NbCKWUM TecCT
Tonbko SSHv 2 nogaoepxumpaert ayTeHTMU
KNy a. OQTacEkoMmapaa@aTr dGann OTKpPpbLTOT
MMeHeM nNonb3oBaTensa. Koroga KnueHT
cmcrtemMy, dann OTKPBTOT O K nJ a Y K
nonb3oBaTtTens

Q

HacTtpounka

yTeHTM(*)VIKaLI,MM C OTKPbBbITbBIM KNHOYOM

KomaHga ip ssh peer test public-key dsaflash:dsa.pub

napamMeTp

dsapub: ykasbiBaeT uma danna

OnmncaHuneltestt yrKkasabBaeT MUMA Nonb3oBaTensd.
dsa: yKas3bBaerT, UYTO THDSAOTKpPBTOINO K

OTKpPpBTOT

KomMmaHagHBPexum rnobanbHOMW KOHGUIrypauumm

pexunm

PykoBopgc OQtTakomMaHga mcnonb3yeTcd ons HacT

MCcCNonNb3o0O/CBSA3aHHOIO C nNoOnNb3oBaTeNbCKWUM TecCT
TonbkoO SSHv 2 noaggepxumBaerT ayTeHTMHu
KNy a 9T a KoMaHRAga cBA3bBaerT dann
MMeHeM nNonb3oBaTens. Kenopapy &amaise HMm |
cMmcrtemy, dann OTKPbBITOT O K nJa Y K
nonb3oBaTensH«

7416.MMpumep KOHUrypauumm

MPUMEYAHdLE:e oy oM X npumMepax KOHDUTY
cBSA3aHBIe cC

FeHepaumnmsa OTKDPpPBLTBIHE epmBIEOPE H a

paunmn onuncoBat

War wu 3anycrkama grygpto key generate{rsa|dsa} g n s
HacTpdkniwuya RSA gna cepBepa

co3gaHus

@ §) QTECH
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hactpowka SSH | www.gtech.ru |
SSH- QTECH#configure terminal
cepBep

QTECH(config)# crypto key generate rsa

Choose the size of the rsa key modulus in the range of 512 to 2048

and the size of the dsa key modulus in the range of 360 to 2048 for your
Signature Keys. Choosing a key modulus greater than 512 may take

a few minutes.

How many bits in the modulus [512]:

Ecnwu reHepauwvs Knoya RSA npowna ycn
MHOO pMmaA :

% Generating 512 bit RSA1 keys ...[0K]
% Generating 512 bit RSA keys ...[oK]

Ecnwu redHepaumus K Nty a RS A He yaana
MHPOpMaUuMAa:

% Generating 512 bit RSA1 keys ...[fail]
% Generating 512 bit RSA keys ...[fail]

MpoBep3anycTwmmaH Bkwow crypto key mypubkey rsa, YTO0OObL 0T
obwepgocTynHYyIO MHGOpPpMaLULMIO o} KNntue
MHPopMauyuma o knwye RSA cywecTBYyET, K

SSH- QTECH(config)#show crypto key mypubkey rsa

cepBep

% Key pair was generated at: 1:49:47 UTC Jan 4 2013
Key name: RSAL private

Usage: SSH Purpose Key

Key is not exportable.

Key Data:

AAAAAWEA AQAAAHJIM 6izXtlpp rUSOEGZ/ UhFpRRrW nngP4BU7 mG836
jajSywcuU

803LojHL ayJ8G4pG 7j4T4ZSf FKg09kfr 92JpRNHQ gbwaPc5/ 9UnTtX
gFIKDj1j

0dKBcCfNtrOr/CT+ cshtiIGKV SOICGifz oB+pYaE=
% Key pair was generated at: 1:49:47 UTC Jan 4 2013
Key name: RSA private
Usage: SSH Purpose Key
Key is not exportable.
Key Data:

AAAAAWEAAQAAAHILWKNzZOgO F3RIKhTN /7PmQYoE v0a2VXTX 8ZCai
EghLDLJc
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PykoBopgcTBoO

HacTtpoin

no Hac#POnke cepumsas QSW

ka SSH

w3T5JQXk Rr3iBD5sb1EeOL4b 21ykZt/u UetQOQ80 sISglfZ9 805N03Z
MPMOLNQR

G4c7/28+ GOHzYkTk 41iQuTIL HRgtbyEYXCFaaxU=

Yka3zaHme Bepcuun SSH
War wu 3anyc kwmMa HEgsh version { 1] 2 }, 4yTOobObB ycCcTaHoO
HacTpanoagpgepxmBaemMytw cepBepomM SSH, Ha SSHv
SSH- QTECH#configure terminal
cepBep QTECH(config)#ip ssh version 2
MpoBep3anycTtute ghow dpH 59N, 4T oOOHbl oTobGpasurt
noghpepxXuMmBaeMytlw B HacToswWwWee Bpems cep
SSH- QTECH(config)#show ip ssh
CePBEP ssHEnable- version 2.0
Authentication timeout: 120 secs
Authentication retries: 3
SSH SCP Server: disabled
HacTtpormaknavmy tTaay Te HTm¢pmkauyuumm SSH
War wu 3anycTtunrte Iig cnatimgput time, YT O0Ob Yy CTTaakawy
HacTpdayTeHTunodmkauyumm SSH paBHbM 100 c
SSH- QTECH#configureterminal
cepBep - .
QTECH(config)#ip sshtime out100
MpoBep3anycTunte shownpasehgy 4TOoOOGb OTOOpaBUT® kA ¢
ayTeHTundpnkauumnm SSH
SSH- QTECH(config)#show ip ssh
CE€PBEP gsHEnable- version 2.0
Authentication timeout: 100 secs
Authentication retrie s: 3
SSH SCP Server: disabled
HacTponmka MaKcuMmmManbHOrNro KonumuyecTtBISHRNoOonNnbIT 0K
War u 3anycTturte i ossla ramtlyentication-retries retry times, yrT
HacTpPOQYyCTaHOBMUTHBb MaKCcCuUuManbHOE KonmyecrTB
nonbs3oBaTtensa S papseme 2
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hactpowka SSH | www.gtech.ru |
SSH- QTECH#configure terminal
cepBep

QTECH(config)#ip ssh authentication-retries 2

MpoBep3anycTtute ghow aipi osgh, 4TOOHb oTobpasunrt
MakKcuMmManbHOE KONMYEeCTBO NONbLTOK ayTe

SSH- QTECH(config)#show ip ssh
CE€PBEB ssHEnable- version 2.0
Authentication timeout: 100 secs
Authentication retries: 3

SSH SCP Server: disabled

YKka3aHue pexuma wumdpoBaHuma SSH

War wu 3anycTwuT eyipkseshmcaphen-mode {cbc | ctr |others}ana ycT

HacTpapexuma WM dpOBaAHUMSE,O T rmMo mEepmpiepwave B SH, H
SSH- QTECH#configure terminal
cepBep

QTECH(config)# ip ssh cipher mode ctr

MpoBepBubepunte pexum wundodppoBaHma CTR Ha knwu
Bbh ycCnewHO BOWTKW Ha cepBep SSH c knwu

YKka3zaHue anmnyapwmmmapmkayuumum coobweHunm SSH

War wu 3anyckame wsyh hmac-algorithm {md5 | md5-96 | shal | shal-96 },
HacTpoguTobOb YyCTaAaHOBMUTbL anNnropmTM ayTeHTMUDUK
cepBepom SSH, Ha SHA1

SSH- QTECH#configure terminal
cepBep QTECH(config# ip ssh hmac - algorithmshal

MpoBepBubepnte anropumTM ayTeHTuMdunkKkauumm coag
npoBepbTe, MOXeTe N Bb yCnewHO BONT

HacTtTponka nopapepXkum anropwiHma c@mp&elp ek n oy a \

War w 3anyc wxwivea Hi gsh key-exchange { dh_group_exchange_shal |
HacTpqgdh_groupld4 shal | dh_groupl shal }, yTO6bB HacCcTpPpOWUTH
KnwyamMu wapBéide

SSH- QTECH# configure terminal
cepeep QTECH(config)# ip ssh key exchange dh_groupl4 shal
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponmnka SSH W

MpoBepBbibepwurteellhanfgoupBl-s ha1 Ha KnNnueHTCKOM Te
BbIMOMNHEH NUW ycnewHbW BXOA B CUCTeEeMYy

HacTtTponmka ayTeHTUPUKALUUUN C OTKPbLITBIM KNKYOM

War wu 3anyc kwMa Hpassh peer username public-key { rsa | dsalfilename,
HacTpguToOb CBHBATBLBTKPBHTOroOo KNKYa KNMeHTa C
KNnuneHT ayTeHTudmumpyeTtTcs npu BxXxopage

(Hanpumep, RSA) ykasbBaeTcsd Ha OCHOB

SSH- QTECH#configure terminal
cepBep QTECH(config)# ip ssh peer testpublic- key rsaflash:rsa.pub

MpoBepHacTpoOnnTe pexXwWMmM B Xaoyarae HBT UMK R MEPMB T bl M
Ha KnueHTe SSH wun pywkBaaxTkHOamYea n lpoB e pb T
Bbh ycnewHoO BOWTWUW Ha cepBep SSH u3s «kn
KNty a JH/AE H K € ycneluwHOo cCBA3blBaeTCH C
ayTeHTMP@KaAaOUBELITBM KNWYOM 3aBepuwaeTc

HactTpounka ynpaBneHumsa yctTpoumcTtBamm SSH
CueHapun

33H Client P Metwork S35H Se
1-;2.1'36 2383 192.168.23. |¢'£

Pucy ok

BemMmoxeTe mcnonb3oBaTb 5 SyHc tapiaAn cymepawl eETHMM Y CN OB UK,
cepBepa SSH BkntwyeHa. [lo ymMonyaHwuiw 3Ta dyHKUMUSA O
Bxoagawumm B cocTaB Wi ndows, He noppepxuBaeT SSH.

CTOpPOHHEE KNWEHTCKOe nporpammMHoevmeabegopeweHunue. B

COBMECTUMOE KNMeHTCKOe nporpamMmmHoOoe obecneyeHue B
SecureCRT. [anee B KadyecTBEe NpumMepa mcnonbsyeTcsd
KoHdMrypauumm KnumeHnta SSH.

War u T 3anyctute nporpammy PuTTY.

HacTpg f Ha Bknapke nSegsiavePrpoBY BBemmpec |
192.168.23.122n HoOoMep N @pwaBB®@dHpunurte TwUnN
SSH.

T Ha Bknapke rmS8SpHmmvMRoUPDE BLOeputTe nij
Bepcuiw npot@&kona SSH

1T Ha BKNnapgke n3Sp aumeentigadtien B PuTTY B b€
MeTOoOAaA ayTeH AtredptKkaybhoaarnd-interactive" auth.

T HaxmuOpen,yuToGwAOKNYUSSHcapeep.

1T BBeagute npaBuMunbHOE uUMSA nNonNb3oBaArT
MHTepdenc BXoOoOAga B TepmMuHan
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PykoBopgcTBoO

HacTtpoika

SSH-
KNNeHT

no Hac#POnke cepumsas QSW
SSH
_ﬂ FulIlY Configuration
Categon:
= Sesszian B azic options for your PuT T sezsion
L_Dgglng Specify the destination wou want to connect to
=) Terminal
Hozt Mame [or IP address)] Fort
F.evboard
Bel 1192.188.23.123 | [22 |
Features Connection type:
= window () Baw () Telnet 2 Blogin &3 55H ) Serial
A
ppea.rance Load. zave or delete a stored seszzion
B ehawiour
Tranzlation Saved Sessionz
Selection | |
Colours :
Default Settings
=1 Connechion Fedarad ﬁ]
Data RG_COM
Prowy S5H_Server
SUSE-LIMLE-11
el Ubuntu-10.4.04LTS
Rilogin
S55H
=il Cloze window on exit:
0 dlhwayps O Mever =) Only on clean exit
-

Puncy 8.k

Host Name (M n vlP address) yk a3 bBaagpelcP xocTa,

Heobxogunmo BOMNTMW. B-apgpem 192.168.23.422.€ Port
ykKkasabBaerT moeHTunudnkaTtop nopTa 22, T
yMon4dyaHuio, n0pocnyCGonseat@mtype — SSEHH .
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PykoBopgcTBoO

HacTtpoika

no Hac#POnke cepumsas QSW
SSH
,l_‘l‘?., PuTIY Configuration
Categon:
(=) T erminal -~ Options controling S5H connections
ge_;,llbcuard Data ko send to the server
FE Bemote command:
eatures
(=) "wWindow |
Appearance -
B eharviour Protocol options
Toarliem [] Dot start & zhell or command at all
S election []Enable compression
Colours Preferred S5H protocol werzion:
=) Connection 1 anly il ®z ) 2 only
Data Encreption options
Prowy Sl #
T elret Encryption cipher zelechon palicy:
AES [S5H-2 anly)
Elowfizh
- IDES Up
b -- warn below here --
Auth Arctour [SSH-2 anly)
TTY DES
=11 []Enable legacy use of single-DES in S5H-2
Tunnels
Bugs o
T

Kak
npoTokKkona
mcnonb3yeTcs

Pncy 9.k

nokwanxayHieR,e BbO B K@ 44ecCcTBE

SSH Rraocoln apti@ns, n
SSHv 2.

npeagnouy

NOCKOINbKY
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtpoika

SSH
ﬂ PuTTY Configuration
Cateqgary:
[=I- Terrminal ~ Optiong contraling S5H authentication
¥.eyboard
B el [ ] Bypass authentication entirely [S5H-2 only]
o Eeatures Authentication methods
irndo
e e [ |itempt authentication using Pageant
N [l Atempt TIS or CryptoCard auth [S5H-1)
Tranzlation Atternpt "keyboard-interactive’ auth [S5H-2)
EE:ECHDH Authentication paranmeters
olours
= Commslio [ ] &llove agent fansarding
Data [ ] &llows atternpted changes of uzermanme in S5H-2
Prosy Private key file far authentication:
Telnet | | [ Browse...
Rlogin
= 55H
A=
Auth
TTY
=11
Tunnels
Bugs i
[_Open  J[ Concel |

Kak

nokadPamey vid@

authB KavyecTBEe M

Pwncy i-dlk

B bl 6 eAitanmpe "keyboard-interactive"
eTofga ayTeHTumdPuMmkKkauumum g

QTECH

MWP [OOCTYNHEE

OCHOBE€ MMeEeHMN nonb3o0oBaTend n napons«a.
3atTemM HaOpewm TeiTOobOb NMOAQKNKWYMTbLCHA K Ha
Kak nok aPBuacHyoi-kdea
PuTTIY Security Alert @
The server’ s host key is not cached in the registry. You
! have no guarantee that the server is the computer you
*
think it is.
The server’ s rsa? key fingerprint is:
ssh-rsa 512 63:35:84:21:4e:c8:9¢c:8c:d5: £d4:15: fc:bT: £9:£2:dd
If you trust this host, hit Yes to add the key to
PuTTY' 5 cache and carry on connecting.
If you want to carry on conmecting just once, without
adding the key to the cache, hit HNo.
If you do not trust this host, hit Cancel to abandon the
connection.
[ ves ][ No | [ Cancel T
Pnc wi-bdl.
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PykoBogocTtTBo nNo Hac#H#Pounke cepumsa QSW

HaCTpOI7IKa SSH W
Ok HBUTTY Security Alert y Kk a3 biBaerT, UWTO Bb BXO[
192.168.23.122, M cnpawumBaeT Bac, cn

Cc cepBepa.

Ecnn Bb BN&Sep@D@BUWTCS [OUVaBNxoorgoaB O © K
nokas3aRwc yidgk2e

Pucy H-d2k

BBegounte npaBuWNbHBOET eWIMWA UMD OMaEB®N b , n
MHTepdpenc TepMuHana SBHcyH-E3& nokasaH

Pwncy i-d3k

(

E
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
HacTtponmnka SSH W
Aght 0dg3anycrxmmanghgwmipsshana oTtobpaxeHus KOHOD
B HacToOoAwWwWee BpemMs JeNCcCTBYWT Ha cepBe
3anyc xwme Hshow ssh ona oTob6paxeHuNs mHoO
ycTaHoOBNe HH®a] IBKEH n un
QTECH#show ip ssh
SSH Enable- version 1.99
Authentication timeout: 120 secs
Authentication retries: 3
QTECH#show ssh
Connection Version Encryption Hmac State Username
0 2.0 aes256 cbc hmac-shal Session started test
HacTponka ayTeHTUPUKaAayMWIE THO AN SEHmmiEmo n
CueHapun
| S
FC1
S5H Client f
192.168.23.83 T
P Metwark S5H Server
t 192.168.23,122
PC2
S5H Client
192 168.23.121
Pucy H-ddk
Monb3oBaTenwu SSH MOT VYT MCMNonb 3youBEATTHO N N aFPADHIMBC U 1 O
ayTeHTunodmnkKkauymmn nonb3oBaTeRAaCcyYyHikddk [ MmO K dHEIKCA € ‘HEAH U
beszonacHocTuM obmeHa pgaHHbMu MK 1 wu W1Ku 2n opnastsoyTark
NPOTOKOI/ SSH pans BXOAa Ha ceTeBoOeEe ycTponcTBO,
TpeboBaHua cnepgywowne:
Monb3oBaTenn SSH wmnmcnonb3ywWT PpPexXuMM ayT eyHITenTdHokia U U |
3anucwu
MaTeTpaek niwoycatTap ok n u 4 akKTUBUPYITCSH OAHOBpPEMEHHO.
«passzercompolkmmA «pass» [ncar poockMaxseBbiMcnonb3oBaTb N
nonb3oBaTtTens.
War wu Hactpountcee pSeBSeHp cnepgywwmm obpasom:
HacTpo 1T Bxknwunte PyHkuumtw cepBepa SSHcrepas
SSH noopepxuBaeT noBe Bepcuu SSH:
1 Hactponrte Kty . C NMOMOILWbL-CEPB
pacwndpoBbiBaAaET 3awndpoBaHHLBMN n

SSH-k nunmeHT a,

cpaBHuBaer

pacuwundpos

@
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa SSH W
naponew, XpaHawnmcsa Ha cepebpedy
ycnewHoOMW MUNW HeyJgadvyHOW ayTeHTMWN DN
RSA, Torga Kak SSHv2 wucnonb3ayerT

T HactponarepelcP unntepdenca Fast Et her
KnuneHrt SSH noagkKknwyaeTcd K ceps
IP-agppecawpWMapoT kKnumeHTa SSH k cep

HactponTte knuent SSH cnepgywwmm obpas

9 OocTynHO pas3HooGpasaHOEe KNWUEHTCK(

SSH, Bkntwodyasa PuTTY, Linux mn Secu
mcnonb3yeTcA B KadyecTBE npumea
HacTpPOWKM KNNEeHTa SSH. JononuHwnrt
HacTpounkun ¢ m.as Wapcar3paeenrken «

SSH-
cepBep

Mepenp HacTpowmkonm ddYyHKHuymnybGeBmB@E@HDNAY
nonb3oBaTens SSH K ceTeBOMY cer me
KoHdourypawpwwe claP nH T ep de n cPan cnyordkkdes alHobn pHC
npouepgypb HaxzgpeoUxss U PMapwpyToB ONY LWE

QTECH(config)# enable service ssh server

QTECH(config)#crypto key generate rsa

% You already have RSA keys.

% Do you really want to replace them? [yes/no]:

Choose the size of the key modulus in the range of 360 to 2048 for your
Signature Keys. Choosing a key modulus greater than 512 may take
a few minutes.

How many bits in the modulus [512]:

% Generating 512 bit RSA1 keys ...[0K]

% Generating 512 bit RSA keys ...[0K]

QTECH(config)#inteface fastEthernet0/1

QTECH(configif- fastEthernet0/1)#ip address 192.168.23.122 255.255.255.0
QTECH(configif- fastEthernet0/1)#exit

QTECH(config)#line vty O

QTECH(configline)#password passzero
QTECH(configline)#privilege level 15

QTECH(configline)#logi n

QTECH(configline)#exit

QTECH(config)#line vtyl 4

QTECH(configline)#password pass

QTECH(configline)#privilege level 15

QTECH(configline)#login

QTECH(configline)#exit
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PykoBoagcTtBO nNno Hac#HAPOnke cepuma QSW

Hactponka SSH
SSH- ,l_‘;’\ PulITY Configuration @
KNUueHrT
(NK1/ T Categony:
(= Terminal ~ Options contraling S5H connections
Ee_;,lll:u:uard [rata to gzend to the server
FE Bemote command:
eatures
(=) Wfindiow |
Appearance -
Eshaviour Protocol optionz
Trersltia [ ]Don't start a shell or command at all
Selection [ ]Enable comprezsion
Colours Preferred S5H protocal werzion:
= Connection oy O1 O:z (2 anly
Dzl Encroption optiohs
Prioy = s
Telnet Encryption cipher selection policy:
Skl E‘;:ES f[_s EH-E only]
LulEN gk
= SSHK 2DES Up
= -- warn below here -
Atk Arcfour [S5H-2 anly]
T DES
#“11 | [JEnable legacy use of single-DES in 55H-2
Tunnelz
Bugz A
(o ) Eoed
Pwncy b5k
YcTaHoBagnpetPu wmpopeHTundu plpepna).pTléaIS
Tononoruun -agemrk, clepdOdRa 23.122, e
nop+&2 (LONONHWUTENDbHEDBIE CBe,D,eHVIFI 0O Mé
«lpunumep KOHd)MBr«y-I[aa:qmelKa ynpaBrneHuns »y
Ha x m nGpen, 4UToOOHbl angepBep. SBHckonbky
ayTeHTMdPnkKkaumm He TpebOyeT MMEeHWNU N0
MMA nNonb3oBaTensa, HO He MOXeTe OCTaBy
MMHA N O b 3-6RaAYNETRA. )
MpoBep 1 3 any c roumraey ghow running-configana oTob6paxeH
KOHMUTrypauumm.
1T Yb6beputectsb, YTO KOHPUrypauumm Knwue
SSH- QTECH#show running config
cepsep Building configuration...
!
enable secret 5 $1$eyy2$xs28FDw4s2q0tx97
enable service ssh-server
!
interface fastEthernet0/1
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HacTtponmnka SSH | www.gtech.ru |

ip address 192.168.23.122 255.255.255.0
!

line vty O

privilege level 15
login

password passzero
line vty 14
privilege level 15
login

password pass

|

end

SSH- YcTaHOBMTE coOegMWHeHMEe N BBeguTtTe npaes
KNMeHT«passzercopdx/ua «pass» AT pOKIAT&MbIXT O
MHT epdenc pacbeoptBbe pASH Kk aHkaP m O ¥ @-86@ H O

1? 192, 168. 23. 122 — PullY
log

Z's password:

Pucy H-dbk
QTECH#show users
Line User Host(s) Idle Location
*0conO idle 00:00:00
1vty O idle 00:08:02 192.168.23.83
2vty 1 idle 00:00:58 192.168.23.121
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HacTtponmnka SSH W

HacTtpounka ayTe AAAundowkbasuomema $3Hn e u
CueHapun

182 168.32.120

Radius Server

SSH Server
T

GOrZ

-

,*'# ~<. ,’"F -~
Ty B By Wy
! . I -
WS T "¢ S
. _S5H Client_.~ “. S5H Client_ .~
- 192.16821760
Puncy d-drk
Monb3oBaTtTenn SSH MorytT mMmcnonb3oBaTb PEeEXWUM ayTEeHT
nonb3oBaTensa, K aPn c iy oFikl@ daimmo obae cnedvyeHund Oe3onacHO
AaHHbMKM [TIK paboTaeT Kak KnumeHT SSH m umcnonb3yer
ycTpouncTBO, Ha KOTOpPpOM BKN4YeH cepBep SSH. On s
bes3zonacHOCTObIO B NONb3O0OK&ETEBKORKAM B W HCER@TPEMY Knn
mcnonb3yeTcs4d pexum ayTeHTuodmnkKkaumm AAA. B a Me T
ayTeHTunomnkauymiw cepBepa Radius MU nNokKkanbHYW ayTewHT
MeTodAOB ayTeHTudpmkauyumm AAA gna obecneweswdBMAT T XL
MeToad ayTeHTuodmkaumm cepBepa Radi us. Ecnunu cepBep
NoKanbHOWMW ayTeHTUWHOUKaAaLUNN.
War wu T MapwpyT oT kKknmeHTtTa SSH K cepBepy
HacTpaQa cepBepa SSH k cepBepy Radius Tak
T Hactpoawempeep SSH Ha ceTeBOM ycCcTp
yXe OnNMCaH B nNnpegbgywem npumepe
T HacTtponrte napammeTQpbl AAA H a ce
mcnonb3yeTc4 PpexXunm ayTeHTuUnPUkKauy
cos3pgawTcaA4 Ans4 onpegeneHuva Tan
ygocTOBepPeHUN N NpUMEHSaKTCHA K YK
SSH- QTECH(config)# enable service ssh server
cepBep

QTECH(config)#crypto key generate rsa

%Youalready have RSAkeys.

% Do you really want to replace them? [yes/no]:

Choose the size of the key modulus in the range of 360 to 2048 for your
Signature Keys. Choosing a key modulus greater than 512 may take

a few minutes.

How many bits in the modulus [512]:

% Generating 512 bit RSA1 keys ...[0K]
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponmnka SSH W

% Generating 512 bit RSA keys ...[0K]

QTECH(confy)#crypto key generate dsa

Choose the size of the key modulus in the range of 360 to 2048 for your
Signature Keys. Choosing a key modulus greater than 512 may take
a few minutes.

How many bits in the modulus [512]:

% Generating 512 bit DSA keys ...[0K]

QTECH(config)#interface gigabitEthernet1/1
QTECH(configif-gigabitEthernet1/1)#ip address 192.168.217.81 255.255.255.0
QTECH(configif-gigabitEthernetl/1)#exit

QTECH#configure terminal

QTECH(config)#aaa newmodel

QTECH(config)#radius server host 192.168.320.20
QTECH(config)#radius server key aaaradius

QTECH(config)#aaa authentication login methodgroup radius local
QTECH(config)#line vty 0 4

QTECH(configline)#login authentication method
QTECH(configline)#exit

QTECH(config)#username userl privilege 1 passwod 111
QTECH(config)#username user2 privilege 10 password 222
QTECH(config)#username user3 privilege 15 password 333
QTECH(config)#enable secret w

MpoBep 1 3 any c roumraey ghow running-configgna oTobpaxeH
KoHOUrypauummn.
T B atTom nmppevgrpenaraeTcd, 4H4TO MCNOTS

T Hactponte ypaceecmowieee i8¢ Ha [K.
1T NpoBepbTe NoOonNb3oBaTens ANnNsS BXxoAada

QTECH#show run

aaa new- model

!

aaa authentication login method group radius local
!

username userl password 111

username user2 passwor d 222

username user2 privilege 10

username user3 password 333
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HacTtponmnka SSH

QS W

username user3 privilege 15

no service password - encryption

!

radius- server host 192.168.32.120
radius - server key aaaradius

enable secret 5 $1$hbgz$ArCsyqty6yyzzp03
enable service ssh-server

!

interface gigabitEthernetl/1

no ip proxy-arp

ip address 192.168.217.81 255.255.255.0
!

ip route 0.0.0.0 0.0.0.0 192.168.217.1

!

line con O

linevty 04

login authentication method

|

End

NOoONb3OBWEeEreaanap opass.

HacTtponrte
MogapobBHOCTKN CMOTpPMUTE

QTECH#show users

Line User Host(s) Idle
Ocon0O idle 00:00:31
*1vty0 user idle 00:00:33

KNUEeHT SSH

BeegwmMmeln nonb3@SBraaT @yasppass.b
ycnewHoOo BOWTW Ha cepBep

B Kk nune S8t B b6 e p Bystetm Management—Device Management un
nob6baslB-agpgcTpo ne2rle8x17.81 nk n e T p 0 Vaearadias.

B bl 6 e p Berwity Management—Device Management Rightsn y c 17 a H

npasa nonb3oBaTen4d an4d BXO0[4a B cCncrTe

B bl 6 e p Bacarity Management—Device Administrator 1 pgo6aBb

HacCTpPONTEe

npeablgywemM np

YObeaonTtecsob, Y
SSH.

Location

192.168.217.60
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PykoBopgcTBoO

no H a

HacTtponmnka SSH

CHAPO nke cepuma QSW

HacTtpowuk
CueHapun

a ayTeHTUMPUMKAULUUM C OTKPBLITSSHI K nrwyom

33H Client
192.168.23.83

Mlonb3oBaTenunm SSH

a anroputmMoOM

HacTpaunBaeTcC4d H a

ycTaHaBnnunmBanocChb

P MNetwork S3H Server
192 168.23.122

Pwncy H-dBk

MOFTYT MCNONb3O0OBaAaTb OTKPHTHBN
OTKpPBTOro kKntw4vya g8BnN9eRray RkBeSSHI n n

K v
DS,

KnNnneHte Takum obpasowm, YTOoOOb ME

6besonacHoOe coegunHeHNMEe.

War wu i
HacTpo

YT 00 bl
KNUeHT
KNUEeHT
pexunm

NMPUMEMAHWEC ne co3gaHunA nap bl Knwodvyen

peannms3oBaThb ayTeHTundobdukauya
e, CreHepupymnrte napy K Nty
e, NOMEeCTMUTeEe OT KCPebpTBbEMP  KUI 0B
ayTeHTuUudUMKaUumMmM C OTKPDLTHM

CoOXpaHUTDL " 3ar pyasuTikaitoganiHao TCKeppbBTEQPT
HacTpoOWKWU, CBsSs3aHHbLE C cepBepoOM, np
HacTpPOWKY KNMeHTaAa WU COEAMWHUTb KINWUEHT

T Mocne co3agaHunsA« KnNnya H a KNMWeHTeE

Knw4ya € KIWeHTaaMsaHTa-cO®fSBle pa un chem

MMeHeM nonb3oBaTensd SSH. Monb3o0cE

OOHWUM OTKPLTBM Knw4yomM RSA u ogHwm

SSH- 3anyctTurtTe nporpammHoe obecnevyeHue pl
KnuneHT SSH-2 RS A H a Ragametersn wu H a X M Ganerate, yrT

creHepumpoBaTb KntwyPun ckyakk9en ok a3 aH O H a
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PykoBoagcTtBO nNno Hac#HAPOnke cepuma QSW

HacTtponmnka SSH

E PuTTY Key Generator @
File Key Conversions Help
Key
Mo key.
Actions
Generate a public/private key pair [ Generate ]
Load an existing private key file [ Load ]
Save the generated key Save public key Save private key
Parameters
Type of key to generate:
(71 S5H-1{RSA) i@ S5H-2 B5A (71 55H-2 DSA
Mumber of bits in a generated key: 1024
Pwncy i-odk
Koraga knw4y reHepupyeTcs, BaM HYXHO nc
obnacrTwu 3 a npeagenamMmmu 3eneHOr oo MHOWNK
cnydyYyae WHAOMWKATOPHEB bMNEopreHVeeHase T &me p a U u
ocTaHaBnunuBaeTcsaRnmxykROamn ok a3 aHoO

@) QTECH "
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PykoBogcTBO nNo Hac#HPO

Hactpowka SSH

nKe cepusd

Qs w

E PuTTY Key Generator
File
Key

Key Conversions Help

=

Please generate some randomness by moving the mouse over the blank area.

Actions

(Generate a public/private key pair
Load an existing private key file
Save the generated key

Parameters

Type of key to generate:
S5H-1 (RSA)

Mumber of bits in a generated key:

Ona obecne4vyeHUSH
ONWHa
768 6nrT. B aTom

Save public key

(@ S5H-2 RSA

Pwncy i-20k

beszonacHoOoCTWM
creHepupoxaiwmem MRBA [O0NXKHa

npumepe

(Generate
Load

Save private ey

ayTeHTMH
ObIT

OnNnmHa yCcCTaHO
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTpoiika SSH

5

E PuTTY Key Generator

File Key Conversions Help

key
Public key for pasting into OpenS5H authorized_leys file:

ssh1=a

AAAABINzaC Ty 2EAAAABIOAAAIEARePRCID /7 TyEcgqqo A 3L640 YCaM EqQMh UH1
CROSGEAyMABEABMHICYIATm Amsnvm3Bng TwinHZ2nap DeqgjH Twr

+327 Ingriwmop R3LWmMp4Gijg

+KW985G250Lvt 3SR TYILYEL3In S DD 5825000 1G B F DBk QvidrBul8= satey-

A fm |

Key fingermrint : sshosa 1024 3a:ahcf 94:63:c6:6d:48:57:da:98:96:80.d7:73:1b
Key comment: rea-tey-20151204
Key passphrase:

Corfim passphrase:

Actions
(Generate a public/private key pair [ Generate ]
Load an existing private key file [ Load ]
Save the generated key Save public key ] [ Save private key ]
Parameters
Type of key to generate:
(71 55H-1{RSA) @ 55H-2 RSA (71 55H-2 DSA
Mumber of bits in @ generated key: 1024

Pwucy H-2lk

Mocne co3pgaHwus4 nap b Save pubkcnkeyH a B8O 1
OTKpbToOT testkkeyipubaB ibepumTte nyTb K X p Have.n
3aTem HaSavwprivdekey. OToOpaxaeTcs cneagyto
BoibepMWMes,e BBeagunmTtTe unmsa otest priratonr oH axig@aMeae

PuTTY¥gen Warning 3

Areyou sure you want to save this key
. l . without a passphrase to protect it?

(e [

Pucy H-22k

BoiponxHb BbOpaTtTb dann knwdya OpenSSH;
dann He MoXeT OBTb MUCNONb3O0OBAaAH. Mpor
MOXHO WMWcRNnonNb3oBaTb ANA co3pgaHwua dann
KnneHt PuTTY He MOXeT Hanpamyltl mem®e
mcnonb3oBaTb puttygen.exe pgna npeobp
PuTTY. Illpeobpas3soBaHuMue dopmaTa He Tpe-
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HacTpoiika SSH

XpaHAawerocsa Ha cepBepe, #Wphpokpeay DOpe

nNnokasaRwc yi@dR3e

E PuTTY Key Generator @
File Key | Conversions | Help

ey Import key

Public ke - s file:
ssh{sa pe pen =

ARAART F_xp::urt cssh.com ke}r TyvEcoggod IL64oYCgMEqMhLIHT
CRMSGE. — HZnapDegjHTwr

+221 IngriwmopR3LWmMp4Gig

+K 385G A9 ISR b TYIL75L3nSD 05825000 1GE R DBk QvldrBuVE= rsakey-

4 [Lm | »

Key fingerprint: sshsa 1024 Ja:ab.cf:94:6a:c6:6d:48:57.da:58:96:80.d7:73:1b
Key comment: reatey-20151204
Key passphrase:

Confirm passphrase:

Artions
(Generate a public/private key pair [ Generate ]
Load an existing private key file [ Load ]
Save the generated key Save public key ] ! Save private key |
Parameters
Type of key to generate:
(71 55H-1 (RSA) @ S5H-2 RSA (71 55H-2 DSA
Mumber of bits in a generated key: 1024
Pwncy -3k
SSH- QTECH#configure terminal
cepsep QTECH(config)# ip ssh peer test public- key rsaflash:test_key.pub
MpoBepllocne 3aBepweHMTd OCHOBHBLX HacCcTpOeEK

3aKkpbToOT testkprivateima knueHTe PuTTY-ammpeaorT e
H a 192.168.23.122 w« MaeHTUMPNEKATOR2, N oHPTrTod bl H ay (
coegunHeHUe Mexpoy pwammHTOolMmKmMmMCce®®Dp aaso

Mmcnonb3oOBaTb PpPeXUM ayTeHTuMmdukKkauyuumn
ceTeBO€Ee YyCTpPOMCTBO

Cc
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hactponka SSH
@ PuTTY Configuration @
Categony:

- Bell - Options contraling S5H authentication

- Featuras

= Window [ Bypass authentication entirely (SSH-2 only)

- Appearance [| Display pre-authentication banner (SSH-2 anly)

Eehaw:u.ur Authertication methods

- Translation

- Celaction Attempt authentication using Pageant

. Colours [ Attempt TIS or CryptoCard auth (S5H-1)

= Connection Attempt "keyboarddinteractive” auth (SSH-2)

- Diat

F'n:cz.r Authentication parameters

- Telneat [T Allow agent forwarding

- Rlogin - [] Allow attempted changes of usemame in 55H-2

= 55H Private key file for authentication:
- Kex D:\Software Apps'\Putty'test_private| Browse..
e (B
(- Auth
%11
- Tunnels
- Bugs
- Morebugs -
About Open ] [ Cancel
Pwucy -2k

7417.PacnpocCcTpaHeHHbDbIe OWNOKM

Ko ma mgaypto key generatem c monb 3 y eyTacaan eqHwmAss K oY a .
742 HacTtTponka cnyxb6b SCP
7421.9ddhek T KOHDUrypauumm

Mocne BKNtYeHBGEP HRY HCKEUTMEMB OM Y CTpPOMCTBE Bbl MOXeTe
danmnbl C CeTeBOro ycTpouWcTBaAa WU 3arpyxaTb JioKalbHBbIE
TOr o, BC€ MWHTepakKkT wuwsoHbBea HAIQ H HHBTe0 30dbwMC NeymnBaeT ayil
6es3zonacHOCT®DL.

7.422.NMMpumeyvyaHus

CepB®SplgoonxeH O6bTb BKNHWYEH 3apaHee.

7423 . llarm HacTpoOMKM

BknwyeHune cepBepa SCP
1T O6sg93aTenbHBLLN.

T No ymonuyaHutiw ¢y SCRUTAK TePpBEP.a 3 anyipgSCPSEerk oMma H A4
enable, 4T OO bl BKNHYNTDb dYSER B 0o p eckevpveee pa no b6anb
KOHUrypauumm.
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HacTtponmnka SSH

7.424.NMpoBepkKa
3anycTtunurte shoopashgyuytTobbo npoBepuTb, BKNWYSHCR.a nwun oy

7.425.CBA3aHHbLIe KOMAaHAbLI

BknwyeHune cepBepa SCP

KomaHga ip scp server enable

KomMmaHagHb PexuwmobanbHONW KOHMUTYypPpaAaLUM
pexum

PyKOBO,D,CSTa KOMaHQAa mcnonb3yeTcCcHd ansqa B K JTHY

MCNONb30i3anycTuTe naipacpBerver enable, Y4 TO06bL OTK MK
SCP

7.426.MMpumep KOHpUrypauumm
BknwuyeHune cepBepa SCP

War wu 3anycTurte ipsopsarvepgenable, 4To0o6b BKNKYMTb (
HacTpo

QTECH#configure terminal
QTECH(config)#ip scp server enable

MpoBep3anycTunte shkowmpasslpy 4TOoO6bB NpoBepuUTHL, B
cepBepa SCP

QTECH(config)#show ipssh
SSH Enable- version 1.99
Authentication timeout: 120 secs
Authentication retries: 3

SSH SCP Server: enabled

HactTponka nepepgpauum dawmnoB SSH

CueHapun

35H Client P Metwork 35H Server
192.168.23.83 192.168.23.122
Pwncy W-B5K
Cnyx6a SCP BknwyeHa Ha cepBepe, anwmemalswmn3CRepen

AaHHbBLX Ha cepBep.
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HacTtponmnka SSH W

War un T Bknwuute cnyxby SCP Ha cepBepe.

HaCTPONPUMEYAH®E:Bep SCP umcnonb3yeT NOTOKM
ceTeBOMY ycTponcTtBy Ana nepepgpaudyum SCHF
MOXeTe y3HaThb, YT O T,MNB BIMOGOlb B 1O BSIROIVE TBE).H |

f Ha «knmeHTe wMcnonb3yWwTe KoMawHaA/Jbl
cepBep unnm 3arpyskun damnos c cep

Syntax of the SCP command:

scp [-1246BCpqrv] fc cipher] [- F ssh_config] [-iidentity_file]
[-1'limit] [ - 0 ssh_option] [- P port] [-S program]
[[user@]hostl:]filel [...] [[user@]host2:]file2

Descriptions of some options:

-1: Uses SSHv1 (If not specified, SSHv2 is used by default);
-2: Uses SSHv2 (by default);

- C: Uses compressed transmission.

- ¢: Specifies the encryption algorithm to be used.
-r:Transmits the whole directory;

-i: Specifies the key file to be used.

-1: Limits the transmission speed (unit: Kbit/s).

For other parameters, see the filescp.0.

SSH- QTECH#configure terminal

Ce€PBEE oTECH(cOnfig)# ip scp server enable

MpoBep T NMpunmep nNnepepayunm GannoB B cuUCTeMe

T YcTaHoOBMEEe NONb3 @&MBE&E EasaN CK9RAmnpamn
configtextc ceTeBOro ycappacomalg?2. Pt
KaTal/lbotHa nNoOKanbHOM yCTpPOWUCTBE

root@dhcpd:~#scp test@192.168.23.122:/config.text /root/config.text
test@192.168.195.188's password:

config.text 100% 1506 1.5KB/s 00:00

Read from remote host 192.168.195.188: Connection reset by peer

743. HacTtTpounkani@BSHT a

7431.9ddhek T KOHDUrypauumm

Ha ceTeBoM ycTpomncTBeSH-cneoparieep,X VB Kanowe ®dHec edpyBHekpLan 10
M yYyKaxXumTe MeTod ayTeHTudukauyumum nonb3S8H a 13carmse w1 BMbD |
MO XeTe mcnonb3oBaThb BcSSHorHeEeyOa PyERp@AICTBaA ana
beszonacHoreungSsegoepeepom, peanun3ya ypganeHHOe ynpa
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7.432.MpunmMeyvyaHunsn

T OyHKkUSBMrcepBepa AJgoOoOnNXHa O6bTHb HacTpoeHa 3apaHee
OONXHO ypganeHHO SYH@g@aEEpPpekmBaTHL

T KnneSSHgoonxeH npaBuMnNnbHO B3aummoan&Hc tBOBAaATbL C CE€

7433. llar MamcHr po UK M

YKka3aHMe MCXOAHOrFro MHSSpdcdhenmca KnueHTa
OnuvoHdNEIH@ HaAacCcTpOWMKaAa JONXHAaA BbNONHABKBEH 9 Ha KNWeE
YcTaHoBnNneHnMe ceaHca ¢ cepBepomMm SSH

T OnuvoHadanbMHUWononb3ynTesh Ha@MaKOWEHTEe, YT OO bl y C
coegnHeHMWE C yJganeHHbBLM cepBepoOM.

T MNepen Mcnonb3oOBaHWMUEM 3aTOM KOoOMAaHAOb SSHKmMmwYynrTe
HacTPONTSSHH NPEeEXMM ayTeHTuMudDUKauum Ha cepBepe.

BocctTaHoBneHue yctTaHoOoBNeHHoOM ceccuun SSH

OnuvnmoHadnNbHaONyCcCTMNT ey GO BRTRABLY , UTO0obOGbL BOCCTaAaHOB
BPeMEHHOW OCTaHOBKW, ecnuMm 3T0 Heobxoaumo.

OTKnwYyeHNMe nNpuocTaHOBNEeHHOro ceaHca SSH

OnumMoHdNbHIOYy HaAaCTpPONKY HeobxoauMIBHBLEOMMHMESEMHAY X
OTKNWYMUTbL ykadS8HHHbN CceaHC

7434 NMMpoBepkKa

3any eT uko mashgvy ssh-session, 4YToOOHbl oTob6pasutsb MHGoOopMalL
ycTaHOBNEeHHOM C8SHHCe KnNueHTa

7.435.CBA3aHHbIe KOMAaHAbLBI

YKa3aHne UMCXOAHOINro MUHSSHpdhenca KnNnuMmeHTa

KomaHpa ip ssh source-interface interface-name

On unc aHwn e| interface-name: y K a 3 uneHareep e nxgpet P KoTopC
napameTp uncnonb3oBaTbCHd B KayecTBEe UCXOAHOT

KomaHagHbBPexmum rnobanbHOMW KOHGUrypauumm
pexunum

PykoBopagc 371 a KoMaHZga mcnonb3yeTcs ANna -agg:é
MCNonNb3O0O KOTOpPOTro Oiyw@EAB amcsicod B KayecTBEe T
agpeca ceaHca kKnwueHTa sSHSiHc n oKmowr3gyae
noaKni4YeHNs epB eSpSyH, aTa rno6anbHas
mcnonb3oBaTbCA, €Cnn WNUCXOAHbBIW WUHT
ykKas3aHb AnNg 9T®r o3 awEe@nmBe ipisshaurca-y
interface, UTOOB BOCCTAQHOBMUTbL HACTPOWKM
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YcTaHoBneHMe ceaHBSH ¢ cepBepom

KomaHpa

ssh [oob] [-v {1 ] 2 }][-c {3des | aes128-cbc | aes192-chc | aes256-cbc }]
[-| username ][-m {hmac-md5-96 | hmac-md5-128 | hmac-shal-96 |
hmac-shal-160 }] [-p port-num }{ ip-addr| hostname}{ via mgmt-name
I[/source {ip A.B.C.D | ipv6 X:X:X:X::X | interface interface-name}] [/vrf vrf-
name]

OnuncaHue
napamMerT?p

oob:ynaneHHO noaknwYaepEeap yk 4YSESDIH 3 B
(0oBbblMHO 4Yepe3d3 UHTepdenc MGMT). oT
yCTPOMNCTBO MMeeT UHTepdenmc MGMT.

-V: (HeobBsas3aTenbHO) ykasbBaer Bep
nNoagKnNwyeHMa XS Hve2p suecpnyo.nib3yeTcsa no

1: mcnonbsyeTtT SSHv1 gnd nogkKkKnkwyeHw
22ncnwayeT SSHv2 agnd nopgKntkwyeHwUsa.

-c {3des | aes128-cbc | aes192-cbc | aes256-cbc }: (Heoba4as
ykKkasbBaert anropuTtm wundpoBaHUS A a
CTaHagapTOM Wwu dppoBaHUSA O aHHBbIX ( D
wngpposBaHma pgaHHbX (3DES) uwumMpaewmppe
(AES). Anroputm AES nopgpmpepxuBaert T -phe
(128-6 M T H bI A Kntou-ghe (1RO T HDI N K N4 ) -cha
(256-6 M THBIW KNWY) .

f EcnmaHe ykKkas3aH, CnNnuMecoeck Bcex anr
KnueHtTomMm SSH, oTNpaBnaelT €®rHac
anropuTmMma.

T Ecnmn ykasaH-ccnapmameApP SSH oTnpeé
TONbKO yKas3aHHBMN anroputm u
cornacoBaHN4 anropuTtmMma. Ecnwn
YKa3aHHGBbBMN anropumtTwMm WNn ppoBaHM
OTKNWYeEeHO.

-lusername:( O@saTenwHHm®)lBAaeT UMS NONb3O0BA3

-m {hmac-md5-96 | hmac-md5-128 | hmac-shal-96 | hmac-shal-160 }:
(HeobOsas3awyxaBwa@ae DPpMITMHT M PUXAWmmMo B a
coobweHuna (HMAC) .

T SSHv1 He noaggepxumBaert HMAC. E
HMAC, HMACunr HopupytTcsga.

T EcnmHe ykasaH, CNMMCOK BCex anrg
KnueHtTomM SSH, oTnpaBndadeTcsa Ha
anropumrtma.

1 Ecnun ykasaH-mpapamednp SSH oTnpo:e
TONbKO YKas3aHHBLBMN anroputm HMA

anmorputma. Ecnum cepBep He nopgpefrg
HMAC, coegnmHeHune OypeT OTKNKWYeE
-p port-num: (He o6 493 gkreeansbBHa0E) T MOeHT PN K

KnNnneHTtTe AgnNg nogknwydyeHna Nmewganperkaa
nNo YyMON4+2H 1 10
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ip-addr| hostname: (O6 a3 aTtenysasrupaetr apgpec | F
Xo0cCTa ypaneHHOro cepBepa.

via mgmt-name: yk a3 biBaerT MHT ep denc MGMT ,
y K a 3 aoplm u

/source: yk a3 biBaerT ncagopesn nhi McxopgH
mcnonb3yeMbn KnMeHtom SSH.

ip ABCD:yk a3 biBlaexoaHb@abRC4 wuncnonb3ye
SSH.

ipv6 XX X:X:X: ykas3biBaerT mcxeampeeic, | M o
KnueHTtTomMm SSH.

interface interface-name: YKa3bBaer MCXOAHBIN
mcnonb3yeMbn KnMeHtom SSH.

Ivrf vif-name: yk a3 biBaeT Tabnuuy VMRAFp W puycTimosr:
AnNa nouceka

KomaHgHb|ilMonb3oBaTenbckunm pexum EXEC
pexum

PykoBoac KomaHpgsash mcnonb3yeTcs4d ans ycTaHo
McnNnonNnb30 3aWNPPOBAaHHOIO COE€AMHEHMWA NOKanNnbHCG
apyrum ycTpouncTtBOM nucempw@pmw Mma BEHY

nogpaepxmpawwmm SSHv1 Mmnunm SSHv2. C)
MEeXaHW3 M, aHaAaNoOr M4YyHblm coegunuHeHNto T
BCe OdaHHBbeE, nepepaBaemMble no 3TOMY

OCHOBe ayTeHTudukauumum wn HunvoproesTa HM
be3onacHoe coeaMHeHMWEe B HebBeszonacH

NMPUWMEMAH®ERHVY1T nomopgpepxumBaeT TONbKO
DES 560 M THbLIMW KnNtuy) -anm IB3HOHES k( Mi6B) .

NMPUMMEMAHWESHYVY 2 nogagepxumpaertT cnegagy
CTaHgapTb wWndpoBaHuNLBC( AHSE2-CBCAAERHA?
CBC, AES128-CTR, AES192-CTR n AEBR 56

NMPMMEMAHUESHV 1 He noaggepxumnBaert
ayTeHTundpnkauumm coobweHnumunm (HMAC).

NMPUMEYAHWEE :n un B bl Y KHEEXCEOT €1 a C O BaalH HOBpI
wn dpoBaHUS mnu ayTeHTunodnkauyumm n
HecornacoBaHHDLBMN anroputm bynoert n
coegunHeHN4d

BoccTaHoOBNnNeHMe yYyCTaHOBNEeEHMSHIro ceaHca KNMUEHT

KomaHRaa ssh-session session-id

Onwuc aH el session-id: ykKkasabBaeT uMaoeHTuMmdpPumkKkatop YycCT
napamerTp|SSH
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KomMaHAHB
pexunm

Monb3oBaTenbckunm pexum EXEC

PykoBogac
mcnonba3o

OT1 a KoMaHga mcnonb3yeTcs ans B O
YCTAQHOBNEHHOrNro ceaHca Knusshman &S5 53
Ons 3anycka ceaHca KnumeHTa SSH, B
YTl BpPEeMEHHO BbBWATW U3 CceaHCa. Ur
3anycTturTe sslo-sessiom, y Kpowme TOT O, e (
ycTaHOBNEH, Bbl MO XeTe sheva 8syI-ses3i0n v 1 &

oTobpaxeHMmsa umuHdbopmMaumm o6 ycTaHOBIN

OT K nwy

eHMe npuocTadHowBaIE HADH o

KomaHpa

disconnect ssh-session session-id

OnuncaHue
napameTp

session-id: y

Kas3bBaer moeHTUOUKaToOp n
KnmeHnta SSH

KomMaHAHB
pexunm

Monb3oBaTtTenbckun pexum EXEC

PykoBogac
mcnonba3o

Bl MoXeTe ykasaTb CleaeleBUN (/KA OTpa
OTKNWYNTb YyKas3aHHBLWN ceaHC KNWeHTa

7436.Mpumep KOHpUrypauumm

YKka3saH

Me NCXOOJHOro MHSSHpdhenmca KnueHTaAa

War u 3a

HacTpauHTepdedagpetPkoToporoobsneTAnNBNOAY BC T
MCXOAHOINO ajgpeca KNMEeHTCKOro ceaHCa

nycTunrte ixsshsodraeyinterface interface-name, 4T OO bl

QTECH#configure terminal
QTECH(config)#ipsshsource interface gigabitEthernet 0/1

YcTaHoBnNeHMe ceaHB3 ¢ cepBepom

CueHapun

v—‘—v

S3H Client P Metwork SSH Server
182.168.23 83 192 'IJS 23122

Pwncy H-B6K

Ha cepBepe BKknNnwyewapoheplhun SomBrRagab3yeTcsa Ha

ycTaHOBKWU

Ges3onacHOro coeagMHeHNWA C CepBEpPOM.
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HacTtponmnka SSH W

War wu
HacTpaQa

T Bknwuunrte oy HxameBSdESHHa cepBepe.
HactTponte kntwy SSH Ha cepBepe.

==

T HacTtpponpexum ayTeHTUudbDMkKkauumn ceps
pPpeXuMM ayTeHTMnOU K ayLdMenT HIOOMK B3mmasmHodbing.

T HacTtpowatmepelcP nutepddpenca Gi 0/ 1 <ce
mcnonb3oBaThb 3TOT agppec B KauJe
NopgkKInwy e H ucae pk eSpSyH

1T Hactponte knmeHT SSH u ykaxute n

NMPUWMEMAHWE:yvmonyaHuniw cepBep SSH nopggage

SSHv1 n SSHv2.
NMPUMMEMAHME OMOWbLI 3TOr o crepeed PIH wu

3awndpoBaHHGLBMN naponsb, ne&mMyeaeir@ag i T
pacwnMmdpPpoBaHHBIA OTKPBTBLIN TeKCT C nNap
BO3Bpawaert coobweHwne o0 ycnewHoW® 7N

SSHv 1 mcnonbe3yeT KNty RS A, Torga «Kat
DSA.

NMPUMEYAHWMECKMM ayTeHTUudPukauyunmum, memoSB8BESt
ayTeHTUMPUnKaumsa n oy 4 entoHKoamn b .H3oandlw & 1a N b H
nonb3oBaadmiAn, FA4d384b6.b

NMPUWMEMAHMEBM:enHnT SSH nogknwyaeTcsa K Ccef
IP-agppeca. MapwpyTb OT KnmeHToOoB SSH K
NMPUWMEMAHHMME: T poMtaegpec umnuHtepddenca Gi 0/
bynoer mcnonb3oBaThb 3TOT agpec B K

NojgkKnwy e H ueae pke eSpSyH

SSH-
cepBep

QTECH#configure terminal

QTECH(config)#enable service ssh server

QTECH(config)#crypto key generate rsa

% Youalready have RSA keys.

% Do you really want to replace them? [yes/no]:

Choose the size of the key modulus in the range of 360 to 2048 for your
Signature Keys. Choosing a key modulus greater than 512 may take
a few minutes.

How many bits in the modulus [512]:

% Generating 512 bit RSA1 keys ...[0K]

% Generating 512 bit RSA keys ...[0K]

QTECH(config)#line vty 0 4

QTECH(configline)#login local

QTECH(configline)#exit

QTECH(config)#username admin password 123456
QTECH(config)#username admin privilege 15
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QTECH(onfig- line)#exit

QTECH(config)#interface gigabitEthernet0/1
QTECH(configif-gigabitEthernet0/1)#ip address 192.168.23.122 255.255.255.0
QTECH(configif-gigabitEthernet0/1)#exit

SSH-
KNneHT

QTECH(config)#interface gigabitEthernet0/1
QTECH(configif-gigabitEthernet0/1)#ip address 192.168.23.83 255.255.255.0
QTECH(configif- gigabitEthernet0/1)#exit
QTECH(config)#ipsshsource-interface gigabitEthernet 0/1

MpoBep

T 3anycTtwnrte showramngonfig|include username n show
ipssh, @BONpPOBEPUTBb NPaBMUABbBHOCTbL K

T Ha knueHTe SSH HacTpomnmTe coOoOegUHEH
flocne ycTaHOBKM coepguHeHMsa BEBAGOu
OTob6pasunutcsa uHTepdpedps ®p@do T HpuoaSat
3anmouUib3O0oBad™eBKXKOMAa B KOHCONb KNV

QTECH(config)#sh running config | include username
username admin password admin

username admin privilege 15

QTECH(config)#sh running config | begin line

line con O

line vty 0 4

login local

I

end

MpoBepbTe NpaevMepuHPpPpagmm KnmeHnta SSH

QTECH#ssh-1 admin 192.168.23.122
%Trying 192.168.23.122, 22,...0pen
admin@192.168.23.122's password:

QTECH#

QTECH#sh users

Line User Host(s) Idle Location
OconO idle 00:00:00

*1vty O admin idle 00:00:36 192.168.217.20
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744 HacTtTpounkand€RTa

7.441.9dbdhe kT KOHDUrypauum

Ha ceTeBOM YycCcTpouWcCcTBE, n G@R e pexunBi@YKMLTEEMCPecreymreteyp bl

nonb3oBaTenw MOT Nnn HanpaMytl 3arpyxartThb dannb c |
nokarnbHEBbLIE danmnbel Ha ceTeBOE y C T p OHAVCBTaBEOM bl € K ppaviHeH bl E
wn ppy T C4a, obecneynBana ayTeHTMdPunkaumtiw M 6Ges3onacH:

7.442.MMpunmMeyvyaHunsn

T ®dyHKUMA cSSH m®piak H a OblTb HacTp ®ERHAOQ N xaH ac rbybrbba
BKNwYyeHa Ha ycTpouncTtBe agna y/BEBRMeHHOW noagaepxt

T KnneSCPaoonxeH nNnpaBUNbHO B3xTleewaRWMmTBOBATbL C
7443 . llarm HacTpPpOMKM

YKka3z3aHue umcxopgHoro uHSGPpdenmca KnumeHTa
(Heob6asatTenbHO) YkKkaxute uUCXSCRAHbBN MHTepdeNc KIUeH

Peanunsauyuuma nepepngdC@Rc edqrasienppesm SGRKpEMBE HT

T (Heob6sasatTenbHO) 3&pyco9mobbikp®maA@RyoOBaAaTb Nepeqy:e
yAaaneHHbB N SCPeipempes kKSOEMeHT

1 Nepen BbLONONMHEHMEM 3TOWN KOMaHAb SBH N KHYancTTep odayr K
KNnNS8Hn pexum ayTeHTudbdukauyuun, a TakxXXE€EP.BKNWYUTE

7444.NMMpoBepkKa

MpoBepbTe, mMepeamadyaundanna ycneluwHOo.

7.445.CBA3aHHbIle KOMAaHAbLBI

YKka3z3aHne umcxopgHoro uHSGPpdenca KNMeHTa

KomaHga ip scp client source-interface interface-name

OnuncaHwnelinterface-name: yk a3 blBaeT UCXOAHWIK TAHMDSRO® WK
napamMeTp UHTepde MmcxoHlaHaBpBEEPk NnnNeHT a

KomaHagHbBPexum rnobanbHOMW KOHGUrypauumm
pexunum

PykoBopgc/ 3anycTwm
MCNONb3O UHTeEp e

T 3Ty KoMmaHgy-aopao 6 bHa YK
n

Mpn B3 awu
y
n

e
ca B KayecTBe rnobanbHOTO
MOOEeNCTBUU -CeprERaAapE@pel b MK God
mcnonb3ywTCA rnob6anbHbBE HacCTPpPOWNKMY
MHTepdenmc MNU UNUCXO[OHDBKAMaRepcssh sGuace-y
interffacegna BOCCTaAaHOBNEHWSA HacTpoOekK 0

192
@ QTECH
MWUP NOOCTYMHEE



PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtpoika

SSH [ www.gtech.ru |

Peanunsauyuumsa nepepngd@huc edqrasienpoesm SGRRKpreBe H T

KomaHpa

scp[oob][-v{1]|2}][-c{3des|aesl28-cbc | aesl192-cbc | aes256-
cbc } ][ -m { hmac-md5-96 | hmac-md5-128 | hmac-shal-96 | hmac-
shal-160 } ] [ -p port-num ] { filename username@host:/filename |
username@host:/filename filename} [ via mgmt-name ] [ /source { ip
A.B.C.D | ipv6 X:X:X:X::X | interface interface-name } ] [ /vrf vrf-name ]

OnuncaHue
napamMerT?p

oob: ynaneHHO noagkKknio4YyaeTcsa K cepBepy
(0oBbblMHO 4Yepe3d3 UHTepdenc MGMT). oT
ycTpoaicurmeeeT UHTepdhdenc MGMT.

-V: (HeobBsas3aTenbHO) ykasbBaer Bep
nNoagKnNwyeHMa XS Hve2p suecpnyo.nib3yeTcsa no

1: mcnonbsyeTtT SSHv1 gnd nogkKkKnkwyeHw
2ncnonb3yeTtT SSHv2 pgna noagknwyeHwuna4da.

-c { 3des | aes128-cbc | aes192-cbc | aes256-cbc }: (Heob4as
ykKkasbBaert anropuTtm WwudppoBaHUSA O a
CTaHagapTOM Wwu dppoBaHUSA O aHHBbIX ( D
wmdpposBaHma pgaHHbX (3DES) wm pacuwwupe
(AES). AnroputTm AES nopgppoepxuBaeT 128-phe
(128-6 M T H bI A Kntou-ghe (1RO T HDI N K N4 ) -cha
(256-6 M THBIW KNWY) .

f EcnmaHe ykKkas3aH, CnNnuMecoeck Bcex anr
KnueHtTomMm SSH, oTnpaBndaeTcsa Ha
anropuTmMma.

T Ecnmn ykasaH-cnapmamedp aSeSiHi eorT nHpa
TONbKO yKas3aHHBMN anroputm u
cornacoBaHN4 anropuTtmMma. Ecnwn
YKa3aHHGBbBMN anropumtTwMm WNn ppoBaHM

OTKNWYEeHO.

-m { hmac-md5-96 | hmac-md5-128 | hmac-shal-96 | hmac-shal-160 }:
(HeobGsasawywearpi®geT aMMOEHTWMTPOMX AWWMMO B a
coobweHuna (HMAC) .

T SSHv1 He noaggepxumnBaert HMAC. E
HMAC, HMAC wmwrHopupytTCSA4.

T EcnmHe ykasaH, CNMMCOK BCex anrg
KnueHtTomMm SCP, oTnpaBndaeTcsa Hasda
anropumrtma.

T Ecnunu ykasaH-mpnapamednp SCP oTnpo:e
TONbKO YKas3aHHBLBMN anropumutm HMA

anropumrtma. Ecnn cepBep He noan
HMAC, coegnHeHwne OypeT OTKNWYYE
-p port-num; (He o643 gkreeanbBHameeETH T M PU K AT Op

KnNnneHTtTe AgnNg nofgknwudyeHna Nmewganperk@aa
nNo YyMON4+2H 1 10

filename username@host:/filename | username@host:/filename
filename: ( O6 g 3 afileeams bwserhpame@host:/filename y kK a 3 bl E
Ha 3arpyskKky @aunna ¢ ycTpomcTBa Ha
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username@host:/filename filename y Kk a3 biBaeT H a 3ar
yoaneHHoro cepBepa SCP Ha ycTpoucT

dannbl Ha ycTpoMWCTBEe nNopgagepxXuBatrwT cC
flash:/filename: extended flash memory
flash2:/filename: extended flash memory 2

usbO:/filename: extended USB flash drive O. [ToaoaepxnBaerTc
TOM cnydJdae, ecnwu ycTponaoopa WM eee
pacwmpeHHBAKOJERTeNnb.

usbl:ffilename: extended USB flash drive 1. MoaooemakanTt Cca T
TOM <cnydae, ecnwu YyCTpPOMW®OIPEIrA WM EER
pacwmpeHHB@akOd8RBRTenn.

sdO:/ffilename: extended SDcard.llo s oepXxmnBaeTcsa TONb
€Cnn Ha YyCTPOWUCTBEK@QPTHL OABEBTRBPEH
SD-kapTa.

sataO:/filename: extended hard disk device.
tmp:/filename: temporary directory tmp/vsd/.

ip-addr | hostname: ( O6 a3 aT eykmarswB)aeT apgpec | F
Xo0cCTa ypaneHHOro cepBepa.

via mgmt-name: yk a3 biBaerT MHT ep denc MGMT ,
y K a 3 aoplm u

/source: yk a3 biBaerT ncaopesn nhi MCcCXOOH
Mcnonb3yeMbln KnueHtom SCP.

ip ABCD:ykasbBaeT wucxopgHbh agpec | Pv
SCP.
ipv6 X:X:X:X:X: ykas3biBaerT mcxemmpec, | M o

KnueHtTom SCP.

interface interface-name: yKkasbBaer MCXOOHBMN
Mmcnonb3yeMbln kKnueHtom SCP.

Ivrf vif-name: yk a3 biBaeT Tabnumuy MapuwpyTMWsa:
AnNs nowuceka

KomMaHagHB OOBWMIW NONb3O0OBaAaTEeENbCKUN pPexXum
pexunm

PykoBoac 3anycTunTeysep@amaAHY CTBHBE@B®BRACHOTIO WN 3¢
mcnonb3olcoegnHeHNAKaaTOyc Tpoar ¢ RBMEeHT HSGP yer
ycTtTponcTteo (gespeepuwa@dpemdbainnos

7.446.MMpumep KOHUrypauumm

YKa3zaHuMme umcxopgHoro uMmHSGPpdcdhenmca KnueHTa

War wu 3anycTtunte ixscpalieptysource-interface interface-name, yT
HacTpaodyKaszatagupkP wuHTepdenca B KadyecTBE T 1
KnuneHnta SCP
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PykoBogcTBO nNo Hac#POMnke ce

HacTtponmnka SSH

pna QSW

QTECH# configure terminal

QTECH(config)# ip scp client source-interface gigabitEthernet 0/1

Peanunsauwunsa
CueHapun:

nepepapadC8huc eqrasienppeesp 8GP-K nne HT

V—.—v

SH Client P Metworlk 33H Servar
121?5 2383 192 168.23.122
Pucy H-B7k
Bknwouyunte ¢y Hekeypmere pSaStHe pB@PPa Ha cTopoHeE

scpH&xk NnneB8ECEP gna peanusauyuunwmu

nepepauwm

danmnos ¢

JlokanbHoOe wumd

War un T Bkxknwuynmrte GpyHKUMI cepBepa SSH Ha
HacTpQg f HactTpoi#tTe kntw4y SSH Ha cTopoHe ce

1T Hactponte pexum ayTeHTUudukaunmum A
pPeXmMmM NOoOKanbHOW ayTeHTudbumkauyumm gl

T Bknwuunte dyHKUMIW cepBepa SCP.

T Hactpomnrarpep elcP nuBe@spe®d 1 cepBepa
Mmcnonb3o0Ban 3TOT agpec B Kaudyec
nogknwyeHmsa K cepBepy SSH.

T Hactponte knmeHT SSH u ykKkaxumte u

NMPUWMEMAHWE:yvmonyaHnuniw cepBep SSH nopgge
SSHv1 u SSHv2.

NMPAMMEYMAHHAEOMOWBLI 99TOTrOo KndJa cepBep
3awnd@poBaHHGLBMN napone, NOMYYeEeHHBbN o]
pacuwundpoBaHHILM NPOCTON TeKCT c napo
BO3BpauwaerT coobweHwne o0 ycnewHowm 7N
SSHvinowcece3yeT kniwdy RSA, a SSHv2 wucnon
NMPUWMEMAHMdPBBep SSH mcnonb3yeT nokafnbH

A-@AUMing o m@ma T é2B4b61 b

NMPUMEYMAHWEneHT

SSH

IP-agpecy.

NnPUMEYAHME:Tpoamp d P
KNMWEeHT mcnonb3oBan
noaKnwyYyeHMa K

MawpmuwpeyHrt @ TSSH «

noagknwyaeTcsa XKTod
cepBepy SSH
MHTepdenca Gi 0/

cepBepy

3TOT
SSH

anpec B K

SCP-
cepBep

QTECH# configure terminal
QTECH(config)#enableservice ssh-server
QTECH(config)#crypto key generate rsa
% You already have RSA keys.

% Do you really want to replace them? [yes/no]:

@ §) QTECH
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponmnka SSH W

Choose the size of the key modulus in the range of 360 to 2048 for your
Signature Keys. Choosing a key modulus greater than 512 may take

a few minutes.

How many bits in the modulus [512]:

% Generating 512 bit RSA1 keys ...[0K]

% Generating 512 bit RSA keys ...[0k]

QTECH(config)#line vty 0 4

QTECH(configline)#login local

QTECH(configline)#exit

QTECH(config)#username adminpassword 123456
QTECH(config)#username admin privilege 15

QTECH(configline)#exit

QTECH(config)#interface gigabitEthernet 0/1
QTECH(configif-gigabitEthernet 0/1)#ip address 192.168.23.122 255.255.255.0
QTECH(configif-gigabitEthernet 0/1)#exit

SSH- QTECH(config)#interface gigabitEthernet 0/1

KNneHt QTECH(configif- gigabitEthernet 0/1)#ip address 192.168.23.83 255.255.255.0
QTECH(configif- gigabitEthernet 0/1)#exit

QTECH(config)# ip scp server enable

QTECH(config)#ip ssh source interface gigabitEthernet 0/1

MpoBep 1 3anyc xwma HEhew running-config | include username wu
showipsshgnsas nxoke s pypamwSBEH-cepBepa.

f Ha KNUWeHTe SSH HacTpPpoOBdTERAOaITame
SSH-cepmeup lMocne ToOT O, K a K COeEeBRAARHRA
naponb 123456. OtTob6pasntca cepBeE
MpoBemEOLEE@UD CUCTE@MY3 OBaAaROAMMAMaA €
SSH

QTECH(config)#sh running config | include username
username admin password admin

username admin privilege 15

QTECH(config)#sh running- config | begin line

line con 0

line vty 04

login local

I

end
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PykoBopgcTBoO

no Hac#POnke cepumsas QSW

HacTtponmnka SSH

MpoBepbTe KOHUT YyPpPpaUuwn

o KknueHnta SCP

%Trying

192.168.23.122, 22,...open

admin@192.168.23.122's password:
QTECH#

QTECHf#scp config.text admin@192.168.23.122:/config.text

75.MoHMuTODp

MHT

751.0TobOpaxeHue

OnuucaHuUue

KomMaHAaa

OtobpaxaerT

gencTBylWNneC &pB¢g

show ipssh

OTtTob6paxaerT

yCcTaHOBINEeHHOE co

show ssh

obwegocCcTynHYW WH

show crypto key mypubkey

OTtTob6paxaerT

Yy C T aHKBUNEHH BAN ScSd

show ssh-session

752.0Tnapka

NMPUNMEMAHME 1
OTKNwWYyanrtTe

eMHble pecypcb 3aHSATbL Npu BbBOA

oTnaagky cpasy nocne

e

OnuMmcaHwue

KomaHpga

OT ma& @ e aHBSSH

debug ssh

OT ma @ n u e HxTccekam BSSH debug ssh client

@ §) QTECH
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa URPF W

S.HACTPOWMKRNPF

8.1.063o00p

OpHoappecHas nepeapgpecauyuWRPFpeo26pedyHRMYANY BALWKYLWA
ceTb OT NOAAENKMW MUCXOAHOFNO ajgpeca.

URPFnRony4yaeT MUCXOOHbLW apgpec M BXOAAWMN MUHTepdhenc
O pecbnke B Tabnumue nepeappecayumMmum Ha OCHOBE WUCX
cywecTtByerT, nakert oT6pachbBaeTcCsa. Ecnwu mcxoagsauwumm
cooTBeTCTBYeT BXopgsaAwemMy WUHTepdenncy nakerTa, nakert
cnyyae nakeeTagpecbna

URPFpeanuns3oBaH B ABYX pexXxumax:

T Ctpormm pexum: OH 4Y4acTo pas3BepTFboBYAKEEPC(E@ &Ha u
BXogswmMme M mcxopgawme NOTOKWU [JaAaHHbBX LOMNXHbB Np-
P2P.

T CBoGOgHBIA pPeXMM: OH NPUMEHMUM K aAMHOMMMETE e B WIW
ceTsaM, B KOTOpPbX cywecTBYyeT npobnemMa acumMmmeT j

8ll.MMpoToOoOKONBLI MU CcTaHAaAPTLI

1T RFC 2827: dunbeTpauyuns DOB@SeaBThaxk U B X OMACONBOCNMbY3 Ay HOHLIN €
(noagmBPayypeca MCTOYHMK A

T RFC3704:dpunbTpaumsa BXoagawWwWer o Tpadvektae g nd MHOT O C €

82.NMpunnoxse HMK

MpunoxeHun OnmcaHue

Ciporuvn pebnokeempmkeTb C NOoOAAE€NbHbBMWU MUCXOAH
gocTtyMna ypoBHe arperauummu, YyToObl
nakeTtoB ¢ [IK B ©6as3oByw ceThb

CB0OOOOHBbIN’ B MHOTFTOCEeTTaMBOMO Nk OBaTenNbCckKas C
HECKONbKWMWM nNocTaBWMKAM YycCcnyr N H
mcxoagawnmm Tpaduk RPacBrRpempredYEeHROO
URPF Ha Mcxopngdaluwemm MHT ep dencce
MHT eprHpeoTB @ gepawm, UTOObB nNpepgoTTBNDE
NakeToOB HaAa NoONb3o0oBaTeNnbCKYyw CeTb

821l.Ctpormm pexum

82l1ll.CueHapumn

B3NOYMbWAEHHNK WUHUULMUMUPpYET aTakKky, oTnpaBnNngsa nakerTb
171.0.0. 1. B pesynbTaTte ma&ipaBGNa oo AQKpHaaB NXA0eCTT bM H OKF 00T O [
HE WMWHUWLUMUPYIT axToacKTy ,C ap eTaalkbxHeblM a A p e Cc oMa MEIRE0 4 H U K a
ecnum ceTeBOW agMmHucTpaTop onpeppenserT, 4YTO 9TOT
noaTtToMy ©O6nokumpyeT BCe€ NOTOKW pJaHHBX, uMuayuwme Cc 3TC
B ob6bcnyxbe&sSaHBmoOC(oHoOWCOXcagpeca.
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PykoBoagcTtBO nNno Hac#HAPOnke cepuma QSW

HacTtponka URPF

IP-202.67.201.2 %‘ attacker

TCPSYN Source ; 101,101,104

{...

A

’ Internet

Server
B

IP:101.101.10.1
] casualty
Puncy 8-bk
3ﬂ0yMbILIJ.|'IeHHVIK oTnpaBnaerT noagaenbHDbBE nakKkKerTbl, n

nocTtTpapgasBuwer oO.

821l22Pa3BepTbiBaHUe

PasBepHute cTPRPFHmar e kpAMn CHTTEOED bl 3 a WM TUTENY GRPDACT I
mMcxopgHOro apgpeca.

822.CBOOGOAHbBIN pPeXuUM

822l1l.CueHapun

ACYMMMETPUYHBIAI—MBPWPRTNPOCTPAaHEHHOEeE ceTeBOEe MNpuUNoO
An s ynpaBneHMs ceTeBbM TpadpukKkoM nnwu An s BbiNo
MapwpyTusaumm.

Kak nokHmaas aRwc8&2Hkecnn Ha wnGltelp dwaipcepy RMmsarompaeH
ctTporvmum UBRFARMM Nnony4dyaeT nakeT M3 cermMeHTta ceTtun 192
G1/ 1, HO N cdeypweesH HIbPURPEE p KTy e p e B12. MosaTomMy S9TO0T na
npoxoagut HWRRFeepRrRPpacobBaeTCHd.
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa URPF W

8.222.Pa3BepTbiBaHUeE

T O6GpaTHBW NOWMWCK MapuwpyTa |PHaan peeaHOo BNEO NW CHIXEHHHDT roo
Llenb cocTOMT B TOM, YTOOGbB HaAaWTKM MapuwpyrT, n
MHT ep dreaixt am@ap vmapwpyTe O6bN BXOAAWMM UHTepdde)
nakerta.

T CBobGoaHbN URRPKkMmaonke T pewnTtTesb npob6bnemy acuMmMmmeTp
acuMMe DY HMaAapPpLWpPYTa n npegoTBpPpaTuUuTb JocTyn K
OaHHBIX.

83.DPYHKUUM

831l.ba3oBble KOHUEenNTBbI

Ctrporun pexum URPF

MonyuyunTte MCXOAHBIWN agpec MU BXoagswum umuHTepdenc non
nepecsbnke B Tabnwuuye nepeagpecauun Eeanmn oganBeb B

cywecTtByerT, nakert orTbpacbBaeTcCc4a. Ecnwu mcxoagsauwumm
cooTBeTCTBYeT BXogswemMy UHTepddency nakertTa, nakert
TpebyerT, YyTO0bOb BXOASAWMAN MUHTepdenWc NONYyYEeHHOT O na

3anuMcum MapuwpyTa K MCXOAHOMY ajgpecy nakerTa.

CBoOGOAHBLIN UYREEKU M

O6paTHBN nowueck MapuwpyTa IlRapjpoeccHao B @ O JUYCUXEOHIHHOOIT 0O N a K
cCocTOMT B TOM, YTOObB HaMmTM MapwpyT UHIT epeelmpedpgar-
hopha MapuwpyTe ObNl BXOOAWMUM MHTEepPpHPEMCOM NOMNYyYUYEeHH:
MOXeT O6bTb MapwpyTOM XO0OCTa B NOKanbHOW ceTwn.

CkopocTb noTepRPPFnakeToB

CkopocTb nNnoTédpRRFpRBHA@T XEDONMYECTBY NakeFTaaBNPOBEPMUE
URPFB cekyHAOay. EonvHvwmakeszmepece@suyagpps). (o ecThb

MHTepBan pacuyeTa Ko3addbuuneRPFa noTtTepu nakKerTc

9T o0 MHTepBan OT npeabgyuwero MOMEHT a pacuyerTa K O
TeKylwero MOMEHTa pacdeTa KooadduumeHTa nNnoTepun nackK.

MHTeapB BbIOOPKN CcKoOpocTUMURP6éTEepPpHM NakeToOB

910 MHTepBan, c KoTopbMm cobupaeTtcsd KoOnunm4yecTBO
KoadpdpMmumeHTa noTepn nakKkeToB. OTO0OT MHTepBan gonxe
pacyeTa Ko3adduMmumMmeHTa nNOoOTepunm NakKkKeTOB.

Mopor ckKkopomTmaRr&RR:P

O9T0 OTHOCMUTCHA K MakCuMuManbHOW CKOpPOCTMW NoOoTepu nack
Korpgpa ckopocCcTb MNOTepu nNakeToOB MNpeBbllaeT MNOpPOTr OB
oOTNpaBnNATbCA aBapWWMHbBIE CcUTHanb 4Yepes drapc T eBWwIH bl e
MOXeTe HacCTpPOWUTb NOPOTFr CKOPOCTM NOTepwnU NakeToB B

MHTepPapnBewecHkmopoc TN notepPRPFnakeToOB

OTO0O MHTEpPBANONCBEMIPPRMBNAKWTCA NoNb3oBaTendam. B bi
CUT HOAMMO B e WeBHMWMKIBUCUMORGTUYO®CKUPpA yCNoBUMK ceTwu, 4YyT OO
yacTblh BbBOO XypHantap. mnum coobweHwnmn

PacuyueT kKkoaddumumeHnTta URBSTepmmMm nakKkeToOB

Me x gy nepnmnopgom BpemMeURPF DO BRpe@awWMWeEeERHMMNAKOT Oa npumxon
BbiOGOpK M, Ko d@dpuumeHrtT notTepwu N aNKOETTEQPEA H HOEAXB € H1 a KKEDT)
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PykoBopgcrT

HacTtpoika

cepwus

QS W

M3 MepeHHO
Mocne
CKOpPOCTHDb
MHTepBane
BbiGoOopkwu)/

8.32.06300p

93TOrO o

BO NO Hac#APONKe
URPF
MYy B WUHTepBane

CKOpPpOCTHDb
noTtTepwu nake
pHowmevwacTsB
MHT epBan

noTepwu
ToB =

BbiOOpKU,

nakeToB
(Tekyuwee
o} NMOTeEepSaHHBLIX
BbiOOpKM

O eneHHORPEF.

nakKerTOB,

Oco0b6eHH

OnucaHue

Bknwouunrte
yCTpPOMWCTBO O

URPF pagns

T cnyduHTra

BbinONMNHEHNHA

MCXOOAHOT O

npose

a

YT o6b ynpocT
BKNIWYEeHN4H
CUCTEMHBbIX

URPF,

NTD>Lb

MOHUTOPWUHT
ycTpomncTBa

MHOpMa
QTECH

np

pacc4YuMTbIBaAae
KonhlmnyecTtTBO |
n3me

Xy pHanos

trap Acnoio 6 wenHprenk o

RPF yBegpomMmnemems3oBaTenem 006 MHbOpMaUMW
obHapyxeHHOMW nNnpu npoBepke URPF

833.BknwuyueHnune URPF

Bk niwoy WRPE o n 5 BbinoNnHeHWBYRPIR p o sPenpakkie T 0 B, TeM CcaMbM 3

ycTpouncTBoO T nNiyamvexdogo HoOr o agpeca.
833.1.MpuHUMN paborTbl
URPFMOXeT npwmousBPHmsatTk e TaM Ha OCHOBe KOHMurypauwum, H O
nposepdlBRFC 4
1. Mocne BKINUBRFeMHCMXIO o HBIM ajgpec NakeTa npoBepaeTcsA4

cnyyae, ecnu ajagpec

npoBepseTcda, ecnu nakKkerT
IP-rnakeToM.

2. Ecnik-agpec wnctouyHDHEPABOOEPHwaBE®E H
nonyvya+2hb§.255.255. 255,

3. Mak apback, oTnpa

nposepYBRAFC 4
URPF,Ha Cc DR HHR Ape XU mme

URPF BbhimonHAaeTCHA ans mMakeToOB
KoHdurypauumuum B pexume

He wmorcocyuwecTtTBOBAaATGUb.
T Mo ymMonyYyaHuWKw MapuwpyT no
HeobGxoaguMumMocCcTKM Bb MOXeTe
ymMmondyaHnunio gnadRRFpoBepkwn
T Mo ymMonyaHWIK NakKkerT®bH,

ACL (acl-name) HacTpoOeH,
Heypagaudyy B URPRE BeBH@uUHEe
3anumcu OACKk@EenwACE), nakerT
permit ACE( paspeuweHmx)eT 6yage

@ §) QTECH
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H a 3 H @nicastrasp emMdBvidiP w6 g

BJle HH bl prooikcar BLOHVBI MC ayMCOTM Y
KOHMDUrypauumm

KOHMDUurypauum

MNB JHAERE T C §

ABhAaAeTCA MHOTIF oagpecCHI

0.IBadp &g a
nabReFtr He npoBepdgeTcCs4d

cebe, H

MHTepdgenca

: NMONMYy4YeHHbX Ha CKO'
MHTepgenca un |

yMonyaHuntwURPE. uldmw nob 3
HacTpOUTb QJaHHbBE [ns

He URPP,O WEGViauyE OPOBE@pE&H bI.
nakeTAGLom@c oA BFJOS T, C K ak
cywecTtByerT

OyanEanw TtoOploete HCOOTBET

OH

mnnwu nakKkert C

T nNnepeHanpaBnewH.
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa URPF W

NMPUMEYMAHWME:My TaTOop nopgpgepxWBRRFeHTa Ha@MUPOYWM3 Mpy e MO M
arperuvmpoBaHBEdAPP. nBpr@koTopblx cAony4yasax KoHpuUrypauywus
HaSVI. CywecTBYWT cnepgywowme OrpaHUWYEeHUSN:

T URPFHe nopgppoepXxumuBaeT accoum@uumtio ¢ napameTpowm

T Mocne BKNURREHAM anHTepdencax BbNOURPF@aT @ BCRABE
nNakeToB, MNONYYEHHbLX Ha @GuanmyeckKkme nNOpPThH, COO7
YyTOo yBenuuymBaeT ob6bem WRPFeTBeIvV MPame@RMEe MBX Ha
TYHHEeNbHOM NOPTY, TakKkxXe NOoOnNyyYyeH Ha npegbagywm)
npoBepWBRAFcBAa Takom cnyyae O6yabTe OCURBH OXHB npwu

T Nocne BKkNURRFeNMHpMOSMy CKHa a9 cnocwbmMmd®pEgmpy N@pgcTponce
OyoeT yMeHObBMWRBH®HW.AaNO

T MNocne BknNtyeHNUa CcURBROrecouvpea@akmea, NONYYeHHDBN I
coBnapgaert C ApaA[BHEH@DWT OCMM»OBMOM O X &M A nJRFe e piaKkK e T
6bynoetT obpaboTaH B cooTBeTCTHEHRPAR. co0 CcBOOBOAHBM |

8332.CBA3aHHaAasA KOHdMUrypaums
Bk nwyedRPEAoNAK a3 aHHOIFro uMHTepdenca
Mo ymMonWRPFMMKNIWYEeH N8 yYyKa3aHHOINo uMWHTepdenca.

3anyc kwwmea Hpaverify unicast source reachable-via {rx | any }[ allow-default ][ acl-
name]l]ansa BKNwYeHna wunnun o TRVAURPEHMS YIKyaH3KaUWMHIOT O U HT ep

Mo ymMonyaHW MapuwpyT no ymondyaHuiw URRF. nBeEoOmBXgEEC
mcnonb3oBaThb K rabowaelefaulk, cuntooBGObl McnNnoNb3oO0OBaTb Mapuwpy:
aons npoURPHKrcnMm 3TO0 HeobXxoagummo.

Mo ymMonyaHWIW NakKkerTbH, H e URPIPB, o ubeynoqmydte o mp 8 BACh @a-n un

name) HacTpoeH, nakeTACthoome aBOM@&,TCIKIalc OH TepnuTtT H
URPF. EAGWHe cywecTBYeT uMnu ndenyeACE @ocxX)pB@BEEBY Gy g€
oTO6powEB M nakert c o pearmeite ACET Hpyaestp € Ww)e Hivaek e T bynpoerT

nepeHanpaBfeH.

834.YBepomMmneHume o KodadpdnumeHURPF noTepun nackKke

UTo6bl ynpocTMUTb MOHMUTOPMUHT WUHDboOopMauumu o URPFTepsaHH
VCTPONMIIEGHan ogooepXMBaAalwT UCNONMb30OBaHWE CUCTEaPHbBIX XY
ans ynpexgawgoamme HyB8 e noNb3oBaTenen o0 MHPOpPpMaALUMNI
obHapyxeHHoOon nURRF. npoBepke

8341.MpuHUumMn pabdorT bl

Me x gy nepnmnopgom BpemMeURPF DO BRpe@mMWEeERHMMNAKOT Oa npumxon
BbiGOpK M, Koo dpdpuumeHrt notTepwu nakeToOB paBeH K O
M3MEPEHHOMY B WHTepBane BLOOpPpKMU, nDeneHHORPF. Ha np
Mocne a3aToOro CKOpPOCTHDb noTepw nakeToBoMWwacteamy wasae
CKOpOCTH®b notepw nakeToOB = (Tekyuwee Konum4yecTBO |
MHTepBane p&owe@ewacTBO NOoTep4dHHBbX nakerToB, M3 me
Bbibopku)/ MHTepBan BbOOPpKM

Mocne BKNwYeHUA PYHKUUW MOHUTOPUHT ARPHHChDpP™maGMBO O
MOXeT 3apaHee OTnNpaBnNaThb cCclwobDeyemme IKkryqalpsa N pB eNFJIOMM ¥
nonb3oBaTtenem o6 wuUHPDopmMauumum o0 nNnoTepe nBRPETOB, o]
4yTOobObB NONb3o0OBaAaTtTenNnum MOrnm yagpobHO oTCnexmBaTb COCT:!
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa URPF W

8342.CBsA3aHHaAasaA KOHdUrypaumus

HacTponka MHTepEXO®POmamapmanbRPET OB

Mo ymMonyYyaHWI MHTepBan pacdyeT &dRPERKOpPOTaBNA@KOYTHP N C N «
Ecnun wHTpeapceya@man WK OM KOPOTKMUNM, 3i@ weyifg urpfrdeop-nate ma H oy
compute interval seconds, 4 T OM&H MTB3b U HBEPERT A

MHTepBan pac4dyeTa ¢ ko pURPRcomo cntoareerpsme 1n ackte T300B8 oo 3 00.

HacTponnka MHTepBana onoBeuweHunsa UBRFopocTKu nor

Mo YMONYaHWI OUHBEPLUEMMEAP O C T U noTePRPF caceeamwvBseT
300ce k y.HOECc nun 1 eanToeBpeBUgEmHMAAXK € T C A HenmoagXxoAasaWNmM,ip 3anyc:-
verify urpf drop-rate notify hold-down seconds, YTOObB MW3IMEHWMWHOBRHWEEPERAIN
cCkKkopocTunu nNnoTERPH. nNnakeToOB

EovHuuen mepmepraiaammeTcs CeKyHpApa. B3HayYyeHNnNe kKonebo
HactTg@anm Py HKUMM MOHUTOpPUHIra UHODOPNERFMM O no-
Mo ymMonyaHWiw @GYHKUMUS MOHMUTOPUHT aURPFhpoRm@oOYMBHAO NO

3anycTuTte ipk gowba Menify urpf drop-rate notify, YTOObB BKNKYUTb UNWU
PYHKLUMIW MOHMUTOPMUHIra MHPopWBRFMM o0 noTepe nNnakKkeToOB

HacTponka nopora CKOpPOURPR noTepum nakKkeToB

Mo ymMonyaHWtiw nopor cKopRPETtmcmaBeapaTnaBéOomakeTosB
Ecnum nopor He nopaxopgwuip, ipwqd ueyify urpfmetificatbom threghpld
rate-value, 4T O0OO6b M3MeHUWTDb Nopor URPEpoOoCTKM NoOoOTepwn nakKker

EovHuuyuen nopomakikA@RaeeEmMe HaxogumTcsas B AguMmanasoHe
84 KoHdurypaums

841.BknwoyueHunue URPF

8411.3dbcdhekT KOHDUrypauum

T Bkniwoy WRPE onga BbinoJsiHe Hn YRPR p o dRemake T 0 B , TeMm carl
sawmnmTmne yctTpoagme@my dDWHCROQHOrIO ajgpeca.

1 URPF, BKJIIOMEHHGBbBN B pexume KOHMDUrypauumu MHT ep
ctTporunm, Tak WU CBOOOAOHBIWN PpPEeEXWNMbl.

84.12NMpumeyvyaHmus

URPFpeanmnsyetTcd C¢C NOMOLWbI cyuwecTBYytlWNXx BlosrODMY O4H
B CeTW AONXHb ObTb HaAacCTpPpOeHbB OfJgHOagpecCHbBEe Mapuwpy:

8413 . llarm HacTpoOMKM

BknwoyenmldJRPFAoNAa yKa3aHHOro MHTepdenca
O6asaTenbHDLBN.

8414 MpoBepkKa
Bk nwyURPEnN npoBepbTe mcxogwuwmnmvapogppaeasomeg

f Ecnum wmcnonb3yeTcd CTPOrMm pexunm, npoBepsaAnTeE,
Kor ga Tabnuuya NnepeiccepDKkaa A® @ L e priounTyIRHeaHKkHe T &, a
Mmcxopgsauwun MHT epdewnc MCKOMOMW 3anuncwu nepechbn
MHTepdpenMcOoOM nNaxwam;CcBYUNPO®TMaKkeT oTbOpacbBaerTcCSs
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

epb

T

n

T
3

Hacrpomnxa URPF | gtech.u_|

T Ecnu umcnonb3yeTcsa CBOOOAHBINA pexwum, npos

Kkorpga B Tabnumue nepeajgpecauumMm MOXHO Ham
agppeca nonlp-nrevevap B NPOTMUBHOM Ccnydyae naker

8415.CBsIaHHBbLIe KOMAaHAbI
BknwoyelnmldJRPFANAa yKa3aHHOrFro MHTepdenca

KomaHpa

ip verify unicast source reachable-via { any | rx } [ allow-default ] [ acl-
number ]

OnuncaHue
napamMerT?p

X: Yk asaboBaert, yTo npoBepka URPF peec
Ctporun peEOyMeET, 4ToOO bl Mcxonas wmyu
nepecsobnkwu, HanmnpeHHON B Tabnuue nep

agpeca nonyvyiakKkeamRqg cPBRnapgan Cc B X (
nakKkKerTa.

any:yk asboblBaeTtT, 4TO npoBepka URPF Bbin
CBobogHbmMM perpebyert TONbKO TOT O,
nepeagpecauyuMmunm MOXHO 6bNO HauWwTum 3arn
MCXOoOAHOrNro appecanawrm@ayaeHHoro | P

allow-default: ( Heo6ga3aTyeasubBaerT, 4UyT O pAns4a
MOXHO MCNONb3O0OBaTb MapuwpyT nNno yMon

acl-id: (Heob6das3aTwaRaBwBIBRET moeHTUPMKarTa
BKnwyatwTt oT 1 go 99 (cTtTaHpgapTHBLBMN

(pacwmMmpeHHBW cnuMmcok pgpoctyna | P), o
poctyna | P, pacuwummpmerHRD 0Hn anoa 206H)9
cnmcok pgocTtyna | P, pacwupeHHbBN [ua

KomMaHRAaH bl
pexunm

Pexum KOHPUTrypauuum MUHTepdenca

PykoBogc
Mcnonba3o0

Ha ocHoBe ucxopgHoro ampaecda an AWRPE et
cywecTByeT -NmHOKaMa@uupyT K MWCXOOHON
nepeapjgpecauyunmu, n COOTBETCTBEHHDO C
OEeNCTBUTENbHBbBM. Ecnwu Hwn OAHa 3
cooTBeTCTBYET, nakeT onpepgenserTtcas4

Bl moxeTe Bknwudyuntb URPF B pexume K
BblnOoNHATbL n@PdFBaprky ndReTosB, NOonNyu4eH

Mo yMONMYaHWI MapuwpyT NO YyMONYaHMULI
URPF. Bb MoXeTe wucnonb 3 abw-defaulk n wiyre
mcnonb3oBaTb MapwpyT NO YyYyMONYaHWULI
Heobxoagumo.

Mo Yy MO I YraadweoT bl, He npowepguwue np
OTOGpPOLWEHBbI. Eacl-name) ACLac(tpoeH, naker
ACL nocne ToOT O, Kak OH Tepniktnue Af

cywecTtByeT wunum nakdemy ACOOPO BT TI)BEKEEGT
oTbpoweH. KE&ETnNnwoaasmmit ACEY (a3 pe ®¢g Hm a
OyaoeT nepeHanpaBNeH.

@ §) QTECH
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
HaCTpOI7IKa URPF W

NMPUWMEYMAHWKEMMY TaToOp nopaoepxumwBaer b

MaplwpyTunsumpyemMomMmr pepmnyn egauns . Kpowm

cywecTBYWT chnegywwme orpaHuMmyYeHUsa:
1. URPF He nopopoepxXxuBaepaameapoma ACHhH .

2. llocne BKNYEeHUSH URPF Ha MHT epde
URPEF ans BCe€X nakerToB, nonydewd
CoOTBeTCTBYLLWNeE 3aTUM MHTepdewnca
nakerToB, npoeBep aEavbm MUJaRKPeFT. | no
TYHHENbHOMTa arkokpeT YgonyyeH Ha npeag
noprtax, nakeT TakxXe npoBepdeTcs4
OCTOPOXHB npwu BKknNnwyeHum URPF.

3. Mocne BkKknNnwdyeHmsa URPF nponyckHasda
MapwpyTa ycTpouncTtBa 6ypeT ymMeHbLW

4, MMocne BknNnwyeHBmapexpma URPF, ecnwu
Ha WHTepddence, COBMNAaypaaed™ 0 @ & a»oBuD|
Bpemsa npoBepku URPF, nakeT OygagerT
cBob6boagHbM pexmmom URPF.

5. Ecnnm URPF HacTpoeH B pexume T nob
nNo yMOWMYA®@Mb3SA MCNoONb3OBaTb An4

85. MOHUMTOPUHT

851.4ZUHKhQDO

NMPUNMEMAHWET:onNHeHMWE Clay mdKE T

MHPOpPpMaAaLULUKM U, Takunuwm

npuBecTM!n K
obpasom, K

notepe
npepbiBaHWi pabdborThsbl

OnuMmcaHwue

KomMaHpga

Oyumuwaert CTaAaTuUWCT MUK
NakeTOBOPOLWEHHDBbX i
nposepku | Pv4d URPF

clear ip urpf [interface interface-name]

RTUR

852.4ht O30°¢

OnuMmcaHwue

KomaHAaa

OTob6paxaerT
ctTatTunctuky |

KOHG®DN
Pv4 URI

show ip urpf [interface interface-name]

853.AhSotr ad

MPUMEYMAHME T e MHbIE
OTKNwWYyanrtTe

pe
oTnapgky

CypcCbl

cCpag3y nocne

@ §) QTECH

MWP [OOCTYNHEE
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PykoBoagcTtBO nNno Hac#HAPOnke cepuma QSW

HacTtponka URPF

OnumcaHwue KomaHRAaa

OT rpx @ o 6 sntURPF debug urpf event

OT1 mmx ma n wedpRPF | debug urpf timer
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponka CPP W
9 HACTPOWUKA CPP
9.1.06300p

MonuTtwnuka 3s3a@GPR)TenpddlodcTtasnaeT noMdlT kKOMMYITATOPEMT bl
B ceTeBbX cCcpefjgax pacnpocTpaHawTCa pas3nNMWYHble nack

BbICOKYt 3arpysky UIN kKkommyTaTopoB, NOBNUATbL Ha p
ynpaBneHwue KOMMYTaToOpoOM. C aTOMN Lenblo npouececoa
3alWlMIHEH TO €ecTb YynpaBneHwme Tpadukom unu obpaboTka
BBIMONHATbLCSA ANSA pa3fNMWUYHBX BXOASAWMX NakeToB, 4YTo0OL

npoueccopoB KomMmMyTaTopa.

CPP MOXeT 9@d@PekKTUMBHO nNpepgoTBpawaTb 3NOHaMepeHHbE
«becnpensTCccTBeEeHHYGAPR C TMMBIET OB NPOTOKOMNOB.

CPP BKNOYeH NO YyMOMNYaHUW. O6ecneyunBaerT 3awmnTy B
KoMMyTaTopa

92.NMpunnoxeHwns

MpunoxeHwue OnuncaHwue

[MpepnpoTtTBpaweHn Kor ga BN PCOEHTUBKPAAMBT U Y H bl e BpeanoH
BpPEeJOHOCHbBLX a/Takume Kak aTtakwum ARP, CPP penu
pPpasHbLBLM NpUOPUTETOM, yTOobOBb na
aopyrume naxKert bl

MpepoTBpaweHn Jaxe ecnum aTak HeT, 93TO0 MOXel
MecTnpwu ob6pinpwm obpaboTke M3BbBITOYHOT O H G
LeHTpanbHLM MO XeT OFrPaHMYNBATbKKKIREEGT® B
npouLecmop 4yTOoObObB oO6ecneymTb HOPMaAanNnbHYW p

921.NMpepoTBpawWeHNe BPEeagOHOCHBDBLIX aTak

9211.CueHapumn

CeTeBbe KOMMYyTaToOpb Ha BCEeX YPOBHHAX MOryT ObTb art
npasuno, ARP.aKkawmwu

Kak nowaas PmMacIYlH kN kKkommyTaTtopa ob6pabarTiéomvarddig- Tpu T
plane, control-p| ane n -pameot oltaod éomvarding-plane mcnonb3ytTC S a7
MapwpyTunsawam, neARB®E binak eT bl 0 TP«vmiakpyuepHyntsa . coftlk e T bl
planencnonb3ytwTcda gnsa ynpaBneHuns cnyxb6bamunTeRadn Kk oMMy -
nak eHTEP. [1a pmtocel-planec nyxaTt gnsa 3anycka npoTBPDdnoB, B
n na KOSRRI

Korga 3noyMmbuwneHHMUK MHUUUMMpyeT aTARPn pavABENW Nb3o
6yaoyr oTnNnpaBNneHb Ha UM ponsa ob6bpaboTkwnu. Mockonb Kk
BO3MOXHOCTMN O06paABRRPMXMY, T NEBHKTEET®GH A Tb ApYyrunme nakerTb (
oTbpoweHb)eOMATMBOTPMHOT O pecypcoB un (ansARP).6pabor

CnepoBaTtTenbHO, npoueccop He MOXeT HOpManbHO pab

Pncym®#&e BO3MOXHbBLE nNocnepgcTtBUS BKNwYyatwT B cebasa: o

NONyyYuTb [JOCTYN K CceTwn; agMmHumcrTpaTopsb HASPRMoOoryrT
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa CPP W
MeXOAY KOMMYATMA TOQOWEeMIHNU M YyBoppiamaeaM U onpejpeneHune
3aBepuwaemr@wo i.wW

Switch CPU will completa the forwarding, contral and
protacel funclions by pracessing varous typeas of packets
Talnet Packet OSPF Packet

Switch A Switch B

Admin / R \ IP Facket
ARP Altack ARP Facket

/ \ —ie Forwarding-plane Packet
N

—pp Control-plane Packet

= ——p Prolocolplane Packet
Attacker Commaon Llser

PucyB-dbCeTeBas TONONOrmsas KOMMYTAaTOPOB U &

9212 Pa3sBepTbiBaHUE

T Mo ymMonuGPRukkanaccumdbnuympy eARP, N ax & K iamet) nakert bl
oTknwyPmaspwpyta UWOSFRRAx eosepegnm ¢ pasHbBMWU nNpwu
Takumum obpas3 dARPHenabkyeoTysr BN UMW ATb HaAa Apyrume nakKkerT

T Mo ymon<€hRProrpaHmMuymMBaeT CKARPMCTK OMPDICTBOBIPUOPMUT
oyepeggwn, B KOTOpoWnARRa xWOTGIGW Ar aipxwmTwpoBarThb, yrT
He 3vBaHMT CJIMWKOM MHOro pecypcos UTIl.

T MakeTb B TOKW Xe ovyepeagun ARPmwoopryTTe T@HI T MaAKTEPTOA
nakeTaMunARB.T aBm Mo xeTe paspgenntARPmakewsepe&n ak
pa3HbLBLM NPUOPUTETOM C NOMOWbLIKW KOHMUTrypauummu.

T Korga cyuwecTBY OTARR ERPeHTebl MOTKEKTM NMpegoTBpPpaTuUTb B

Ha O06bl4yHbBEARR. LRRM®Ke T pas3nmyaTtTb TONbKO Twun na
oTnNuMYyaTb aTaKkKywwmne mnakKkeTb OT OO6bIY4HBIX MNaKeTOE
MOXHO uMcnonb 3o Bldetwserk Kpyndatian wProtection Policy (NFPP) nm

obecnevyeHns OGonee pgeTanbHOINoO npepgoTBpPpawWeHNsa

NMPUNMEYAHMBE:caHne KoOHMRPPyRauwmnpbhagremenka NFPP

9.2

2.MpepoTBpaweHmne ynpmumx of@@afuceTHKrep a N b H bIM

npoue oMo P

9221.CueHapun

He
na

Ha
ne
B
M O
"

9.2.

CMOTpOST CH/& caTTBalke, MO XeT noTpeboBaTbCHa MBODKEET@SMAE H
Kemdldl ona o6bpaboTkwnu.

n penpm, KonmyecTBO OOpawWeHUWMW K OCHOBHOMY ycCTpoOMuc
CATKaAaMM TbiCAY. TpaddRPMOBKBIWNHERCMTARAGTBBLECSATKOB

cekyimgByY.c(Ecnn BCce nakeThb oTnpaBndwTtcd Ha UMM an
rytT noamnepx@paboTky, 4T HenmoaedM NrHAPEBIENOGPTOAT OKK 0 N a

HeHoOpManbHOW paboTe UIN.

22.Pas3BepTbiBaHue

T Mo ywmonyaHuwCPRYHWPEBMHMYNBAET CKOARP @TICKDARVETBB
nNpMOPUTETHONW o4Yepeawu, B KAPRpopovoGBBXRPROATpaGaNnNm@
ckopocTb ARB KkeammpaBnaembx B U, M rapaHTuUupoOB
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa CPP W

pecypcoB UM Haxopgwuntca4 B npepagenaxyrlsveogeeHrH o r o
HopmMamOHpEa 6aTbeiBaTb gpYyruvme nNpoTOKOIMBG.

T Mo yMonyaHwto CPBYTHAKKLIKES OTFr paHMWYmMBaentfepegapac aApy
nNnakeToB Ha YypoBHe nonb3oBaTensa.

9.3. DY HK UMM

931.ba3zoBble KOHULenNnTBbI

QOS, DiffServ

Kauyeccrmyok@e5)—aT0 MexaHuam ceTeBon 6HesaonacHocTwu, T
Ana peweHus npobnemM ceTeBbLX 3agepxXek WU nNneperpyso.

DiffServoTHocuTtc4a K dweopmeeHnum pmooBdd HHOTFr o obcnyxuBaHwua, K O
cobonm TUNMUYMHYI MogenSAPRAIMBOBAMPMHME OLMUN NOTOKOB
onsa npepgocTtaBneHnmsa gumddpPepeHULUUPOBAHHBIX ycnyr.

MponyckHasa cnocobBbHOCTHL, CkopocThb

Monoca nNponycKaHMWA OTHOMKLMTYCCAT UKM O M a KCCKMOMDEOITETHIO N e p e g
KoTopas OTHOCHKUTCA K nopory ckopocTwm B 3TOM 4Ot
npeBblllaeT NOPOroBOEe 3HayvYeHMUe, OyaoyT oT6poweHhbl.

CkopocTb yKas3bBaeT @aKTMyYeCcKYylw CKOpOCTb Mnepepgau-
npeBblllaemyCRpMY tO Cnoc o6 HoBCEIULEN O prioar KOEBTOLI O BHAWHEHUNS
oT6pacbBaTbCA4a. CkopocTb pgonXxXHa ©ObTb paBHaAa UKW Me |

EaAvMHMyamMm nponyckHomw cnocobHOCTM M CcKOpOCTHU B 23
cekymmw./ (c

L2,L3,L4
CTpyKkTyepraoBnakepapxmyeckasa, OoOFECPMPBaHHaAas Ha MoOgenwu

L2 oTHOCMTCSHA K 3aronoBkKkam ypoBHS4A EbtherneBL3n wer HHO@ UKT cwa
K 3aronoBkaM ypoBHA WmHaaneghadAogaKHo4caucTTeuss K 3 ar o

ypoBHS 4, o0o06bMHO K TCRUHDPM wmHKkancynauuwu
MpunopurtetHasa S®yepeAab,

MakerempytwTCcHd BHYTPW KOMMyTaTopa, a HKieukpeyTHbT CBA HBa N

oyepedspPm.0p MeTeeOoTHUHEe Mecago N ocTaB N AT C 4 co CTposSPmu np.!

O4yepegunm He paBHbB, HO MUMEeWT pa3Hbe NPUOPUTETHLI.

SPaBngaeTcs cBoOero poaga anrQosuMTiMomga N a8H wpHeEepaEHImSa

BHICOKWUM nNnpuoputTeToM ecCcThb nakertbl, nakeTb B 3T OMN

MnaHmpoBaHMe OTHOCUTCSH K BbbOOpPBEOMaA KL TOBH MBUN OGIE P

M oTnpaBke nakeTtoB B UMl B 3TOM OgOKYyMEeHTE.
MHTepdenc npouyueccopa

Mepepn oTnpaBKOW nakerewmpyYEr kmoavwveyTTed.T ofppouecc oTnp

un aHanor MyeH npouyeccy BblBOSa nakeToOB. MHT ep de
MHT ep de Koo m.a nakeTb oTRNnpaBndawTCA4 B urn, nakert bl
BUpPTYyanbHOTo Mprmnepuwee TRAL o SB,Yeypreqdwma HY T ble Bbllle, O CH

MHTepdence LI.

93.2.06300p
CPP3awnmwaeT UMN, wmcnonb33ysa QoStDdf8envap THY O ™Moagenb
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponka CPP

peanunsaygnio no

nutTmnuk QoS

Heter Shaper
Clazsfier ¥ - Huene ¥ - Schedal er
PncyBadMogenb peanusaumm CPP
Ocob6eHHoOnuncaHwue
KnaccudpnkKnaccudpmnuyumpyert T NN bl nakerToB "

M3mepuTtenOrpaHumuyumBaerT

NPOMNYCKHY W0 cn

CKopocThb
oOcobBHOCTHDb

H a OCHOBE

aons

onpepge

OQuepensb PaccTtamageT bl

oco4yepeogwu H a oC

B oyepensb
HoOBEe TWUNOB

aons

ogppas

nakKkKeToOB

OncneTtTvyepBbobupaer u nn

aHupyeT oudyepeauw AN

ULennep BoinonHaerT or

cnocobOHOCTHDLBLIO

paHUWYeHMNeE

ckopocTwH
ANA NPUOPUTETHBX O0Ye

93 3. Knaccudukartop

933.1.MpuHUMN paborT bl

Knac
OCHO
pean
OCHO
obec
naeke
BPDU u

C

- 0w = W

mnpukaTop KnaccudpumumpyeT BCeE

€ WHOD2pLBaiMmuunakeToOB.
3auunmunQobo nBrTmMmxcnNne gy owWwm x

nak

Knaccudunukauyna
JencTtTBUuAX

ec wdnvakca uMm 4ns npepocTaBnNeHNSd

eynBaeT PUKCUPOBAHHYI

OB Ha oOoOCHoOBe nNporT
nacK@wWwhsl MnNnbl TT@K EH e

934 U3 MmepurtTensb

9341.NMpuHUumMNn pabdoT bl

MamMepuTens
npegBapuTenbHO

pa3Hbe NOPOrM CKOpPOCTHM!

CoOOTBEeTCTBYWOWNIMN
C nomMolMirwepupsBImoxeTe

B npepenax nNoporoBoro
onpeageneHHbBX aTakOHRa pe@PPppes . 1.

orpaHumymBacerT
yCTaHOBIMIEeHHEBbIX

MOTYyT ObBITHDb

Knaccunpumkauymnio.
OKONnoB, nogaepxusaKiMbl X
HacTpoOEeHbl.

CKOpoOCTHb
Mopor oBblX

eThbl, KOTODpP®bE

nakeToOB
peanunusywnTCs

Dkapdpe p R T O P O E

nepepgauwm

3 Ha4yYeHMun

OPYHKUMS

K O N

pa:
n

O N A0 @ aC3KHObPXO CTTMHT OTBU Maa Knedar KOEBT. a

3HavYeHU4a,

KOHTpoOonupoBaThb

nopor, napeoeyaaby T3 & TropearesiBamMib C 4 .
CKOpOCTHD

ne,

yTobmenpaBEe TP BAa
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa CPP W

9342.CBA3aHHaAasa KOHduUrypauwms

i Mo yMONnN4YaHMUW K axXgablh TKUnnN naxKerTa cooTBEeTCTBY®€
CI'IOCOGHOCTVI)M3W|ep.[DBHHKIyI'OTCFI H a OCHOBE€ nopo.il

1T B NPUNOXEeHNMNU B bl MO XeTe Ccrugpmtec Ttype packet-typea H 4y
bandwidth bandwidth-value, YToOOHbl ycTaHOBWBMeE pPMOTRIMMN K ”
yKa3aHHbBX TMUNOB NakeToOB.

935.0yepenasb
9351.NMpuHUumMNn paborT bl

Oyepeanm mcnonb3yrwTCcd ANdA KNnNaccumdnkKkauemmOpPpaReTOBHMW:
M Ty Xe o4yvyepengb ANSA pas3HbX TUNXKBEWFKET OBKeMaXBWHY
KoMMyTaTopoB ”n npeglmecmaesrmHEepiyn g goyiyr v

OQuepeCPRaBnawTca oS PRMamenT OB onpegendawTcsd Ha OCH(
goodbaBneHnH Bllakweame acb .6 0NbWNM HOMEPOM B oyepeagwu
npnopurtert.

9352.CBsAA3aHHaAaN KOHduUrypaumus

T Mo ymMonyaHuiw Kaxagblh Twun naketTaSPconoctTaBnaeTc:

T B npunoxeHuMmnm Bb MO Xe T epuspetegttypespacket-type tnadfie-g y
class traffic-class-num, 4y T o6 b BbOpPpaAaThb oyepepagwu SP nonsa on
nakeTtoB.

936.dncneTtyvyep
9.36.1.MpuHUMN paborT bl

OncnemueampmupyeT nakeSPDuUYegdppeq@eHiaoBelO0O eCcTb NakeThb B
BHICOKUM NPUOPUTETOM NNaHUPYWTCHA NepBbLMU.

Mepenp NNaHWpPOBaAHWMEM NakKkeTh, NEKDE OO BIE K mumdle bic 96 biBr b
oyepepgdax. [llpMm nnaHMpoBaAaHMUU NakKkKeTb OTNPaBNAKWTCSHA H.

NMPUWMEMAHWEgoepXxuBaeTCSH TONbKO noSMT NK@T OMPJSYyaoH NP JBES
M3MEHUTODL .

93.7.llennep

93.71.MpuHUumMNn pabdorT bl

Wlevnepnonb3dyeTcd gn4a GopMUp O BROHWMIAH bl abkbeTTE0 BQ T MNKPOATBOS
urm, rto ecTb, Korga @GakTmyeckasd CKOpPOCTb NakKeToOB I
AONXHbB OCTaBaTbCd B oO4Yepeagum WU He MoOryTtT O6bITb 3ann
nNakeToB KomebmepPecsneynBaeT NNaBHeETOB, CADPPE&BE AL ERQ
UM (He Bbiwee MOWHT a

KorfllemnaeapcTtyneH, nakeTb B oOoO4Yepeagwn ¢ bonee HW3K
AobGaBneHb BOO YTR@reqd,b K@kka B0fyeqHysT BB COEd €MPaBKBHTEM ecp e A U
bonee BbICOKMWUM NPUOPUTETOM. Ecnwu CKOpPOCTHDb naker

nNpMUOPMUTETOM nNpewmBMa@RTMENIOGPHOTP OBAaHMNE MNakeToOB B 9TO
ObITb BPeMEHHO OCT aHOo B nlidenrion & phxaekTn M1 poebOPOXTIEDOIVE) LA @ THH €
nNakeToOB B COYEPREAEAAXHU3KUM KOP HMER@BWUMETYAWM CA TONbKO N
oyuepeagsx Cc 6Oonee BBHLCOKMUM TNPUOPMUHTIEITKIMIMA OP UM 8K © Mbl H E
nnaHuWupywTCAa) .
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa CPP W

MockonHxwnepr paHunymnesaert CKOpOCTH®b nnaHuMpoBaHUA n
BbiNMOMNHSAET Yy HKILEVHIM 90 rcpddepiaicepre.cneymBaeT OrFrpaHUYeEeHMN
YPOBHS 2 AnNa NPpPUOPUTETHBIX oO4Yepegeunm U BCexXx MNakKkerTd
ur) . dyHenmeapcuyuerTyn&kacneynyPOBHSBBOE OrFrpaHUMYeEeHUE
BMecTe M obecnevymeaygosmaynlily. 3

Meter
> Shaper
—_— )
CPFU Fort Ratelimit
—_— P
Gueque 1 Ve N

|

Shaper . ’

Quene 2

PuncyB8BypoBHeBbBNW npepgpen ckopocTtunu CPP

9372.CBsA3aHHaAaNA KOHduUrypaums

HacTpollekmanepnsa nNpPpUOPUTEeTHDLIX ouvyepepnpewmn

f Mo ymMomnmuyaHWI Kaxpasa npuoputeTHas o4vyepepnb OTNFf
(nponycrRBg®@OHOCTDbL ) .

T B npumnoxeHuum BbH MOXeT epumpmtest traffic-tlass waffiesacdassy y
num bandwidth bandwidth_value, UTO06b BbHNOMNHUMeNn NEgnOImMpPpONKY
oyuepeagn C onpepeneHHBM NPUOPUTETOM.

HacTtpolllekhan epraa wMHTe pGPe n c a

T Mo yMonyaHvenaumHidBpdnpepnpenaer nopor dopmMupoB
cnocobHoOoCTb) .

T 3anycTtwnrte cpugpnotat gpy bandwidth bandwidth value, 4T o6 bl BbIMOMNHM
HacTphléewgepmma mHTepdenmca UI.

94 KoHdurypaums

KondunuryparOnmcaHnume M KomMaHAaga

HacTtpomnmka ((OnuwnoHa/IHLAHCOT,p O € H O no yMONn4YaHMNIW)
HacTpPOWKM nNnapamMeTpoB KoHdurypaul
cpu-protect type packet-type Hac T pawneiaeertTa nma T
bandwidth nakertTa
cpu-protect type packet-type HacTtpauBaer nf
traffic-class oyepeagb AonNsa Twun;
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

fﬂCTpM”a CPP .mmmﬂ-

KondunryparOnmcaHnume M KomMaHAaga

HacTtponka

cpu-protect traffic-class traffic- Hac T pa v BlHeewrne o n ¢

class-num bandwidth NPUOPUTETHOMN OVY

cpu-protect cpu bandwidth HacTtpawunslHemwne @mn
MHTepdenca UMM

941. Hactpounka CPP

9411.3dbdhe kO HPUrypauumm

1 HacTtpowusB dOuHEKTUYMKKEABI MO XeTe YCTaHOBWUTbL OTFpaHMU
cnocobHoOoCTM N cKopocTlekgmse 3aAnNdaprarRGaAMUN NUM
Hanpamyt oTbpacbBaTbCS4.

1T HacTtpous ®duepgummb MoOXeTe BbbpaTb NPpUOPUTETHY
nakerta. MakeTb B o4vYyepeagwm ¢ 6Gonee BLCOKMUM npi
nepBbiMU.

1 HacTtpowusB dilyeHiknuempt@B bl MO XeT e YCTaAaHOBMUTbL OTFpaHMU

cnocobHOCTM U CcKOpOCTWU Agnd WUHTepddimxa THI 3@ n
npegenamum nNUMNT ay kO yoaryébTp aHcabnBpasiTs C 4 .

9412.NMpunmMmeyvyaHus

T O6paTturte ocoboe BHMMaAaHMUE, Kor aa NnponNnycKHas
ycTaHOBNeHa Ha MeHblee 3HavYeHMUe, 4YTO MOXeT n
e TMHmabOb obOeCRPawimT K aXagoro nonb3oBaTensa, o0%®b
NFPP.

T Komg dyHKCHIEWr ymlean nep@be o v HeeWHDE T obecneyvy®Ha 3 a
ypoBEB8ronkHoOoBeB@A@MMTON nwboro ypoBHS caMm nNo C

HeraTtwusBHBM naoc nkagncprBwespv, ecnun BbCwXeOTWwWm®a yBen
nakerta, Takxe HeobOxognmooormaeTpgoBywwdle n mempo p
oyepeagn. B npoTuMBHOM cny4vyae nakeTb 3TOro TMWN;

TUNOB B TOW Xe o4Yyepepun nNpuopuTEeTOoOB.

9413 . llarm HacTpPpOMKM

HactpoOrMkear yBRA TuMNa nakKkerTa

i B bl MO XeTe mcnonb3oBaThb nnwu M3 MeHUNHS MHIEHITECEH N €
OTKNKWYNTDb ero

T Bam HeobOXOAMMO MW3IMEHUTbL KOHMMIrypaunw B chnepnyk
He ABNAKTCA aTakywowmmu, HO orTbpacbBatwTCAa,
MaMepunTE&M®r 0 TuKUMNa nakerTa. Ecnwn aTakKkwu naecke
HeHOpPpManbHY Baaw oHreyo Gldlo o M M oC YyeM EIHALRUW MOT BT MM a N a K €

T O3Ta KOoOHMpUrypaumsa JOCTYynHaAa HaAa BCEeEX KOMMYTAaTOoOQp:
HacTtTponmka npuopuTeTHOWNW o4vYyepeaum ANA TuUuNna nak

i B bl MO XeTe mcnonb3oBaAaTHhb nnwu M3IMEHUNTHDb 3 HaAa4YeHMWUE
OTKNKWYNTDb er o.

1 BamMeadbxoagumMmMO M3IMEHWUTDb KOHMUIYpPpaAaKOUW L aB ad A&y H WYY
NnakeTa BbiBesHBEAPMANbHY RPYROOTYAaKeTOB B TON Xe
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Py ko

BOOCTBO NOo Hac#HAPOnke cepumsa QSW

Hacrpownkxa CPP [ wwwgtech.ru_|
MO XeTe noMecCcTWUWTHVDb TwWnn nakKeTa B Hemcnonbsyemyro
0T6pOCI/1Tb, HO O3TOT asnnaes HHD@IT&l)KeHaOX‘-Ioeﬂ,pVIeT,D,VI, Y T
I/ICI'IOJ'Ib3yeMbIe T 1 n bl nakKkKeTOB, B bl MO XeTe nomMmecTWu

1
Ha

T

T

1
Ha

1

il
il

9.4.1.4.

9.4.1.5.

6onee BLCOKWUM NPUOPUTETOM.
OTa KOHUrypaumsa p[JOoOCTynHa Ha BCEe€X KOMMYyTaATORQp:
cTpollkmanepaa NPUOPUTETHOUN oYepenawu

B MoxXxemwmeibBOBATb UNM U3IMEHUTDb 3HaAa4vYeHUEe N0 Yy
OTKNWYNTDbL €r o.

BamMm HeobxogunmMoOo M3IMEHMUTb KOHCMMT Yy paUM 03 HBa YcenHenaey
MamepunmmTenmsa nakeTta 6onbuwe, YTO NPUBOAUT K T
cooTBeTCTBYlWeMn" oyepeagunewTpuonepaTaTay HoOe MN OT
cnocobHoOoCTMN, BaM Heollximmmammso yBEMUMewmaepeonmn nOpwu
Ecnmn nakeTb aTaku nomMewarwTcs B NPUOPUTETHYI
He uMmcnonb3ylTCAa, Bam HéeathempmDwiMmo pYMBDOMW N HO N O !
OQraoHdurypauyuma pgocTynHa Ha BCeX KOoOMMyTaTopax
cTpollekmnan epaa MUHTe pGPE nc a

B bl MO XeTe mMcnonb30BAaATHhb nmnn M3MEHMWUTHDb 3 HaAa4YeHMUu
OTKNKWYNTDb er o.

He pekomeHpgy elfecnan epetHespidre Cca nNpoueccopa.

OTa KoOHMGurgpgowa Ha BCeX KOMMyTaTopax B ceTerl

MpoBepka

MaMeHUTe KoHDUTrypauummu, Korga cumctema paborTace
cmcrtemy, paboTatwy nocne Moagudukauyum, YToOH
KoOHPUrypaumum B CuUNYy.

MpoBepbTE, DencrTBylHT nn KoOHOUrypauum, np:¢

KoOH@U rypauummu " CTaTucilomenoKuee nNnbHHabHee H@ B e 4 € H U
cnepywowmx KoMaHpAgax.

CBsA3aHHbLIe KoMaHAbLI

HacTtpoAskme pmmeyaa TMuna nNnakKkerTa

KomaHpga |cpu-protect type packet-type bandwidth bandwidth_value

OnuncaHwne|packet-type: ykKkas3biBaeT Twun naketa. Onpeg
napamMeTpP pandwidth value: ycTaHaBnNWBaeT MNPOMYCKHYIH

cekywmmw/ (c

pex

KomaHagHbBPexmum rnobanbHOMW KOHGUrypauum

nmm

HacTtTponka npuopuge TROM DOWHMERPEeNnarKerTa

Kowm

aHpaga | cpu-protect type packet-type traffic-class traffic-class-num

Onwu
nap

caHwWne packettype: ykasbBaeT Tun naketa. Onpeg
@ MET P trafficclass-num: onpepnenseT NPUOPUTETHYH
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
HaCTpOIZKa CPP W
KoMaHagHblPexum rno@anRdbHOoOygpaymm

pexXum

Ha c T p olilekinan e p ja A

NPUOPUTETHOWN oYepeam

KomaHpa

cpu -protect traffic-class traffic-class-num bandwidth bandwidth_value

OnuncaHue
napamMerT?p

traffic-class-num: onpepgpensaeT NPUOPUTETHYI (

bandwidth_value: YcTaHaBnuBaertT

nak/ c

MHMT YT K HBY HX

KomMaHAaHBb
pexum

Pexum rnobanbHOMW KOHGUrypauumm

Ha c T p olilekinan e p ja A

MHT e pGPeE n c a

KomaHpa

cpu-protect cpu bandwidth bandwidth_value

OnuncaHue
napameTp

bandwidth_value: YcTaHaBnueaerT

nak/ c

NMPOMNYCKHY I

KomMaHAaHBb
pexunm

Pexum rnobanbHOW KOHDUTYypaunwu

9416.Mpunmep

KOHpunrypauyuumm

MpepoTBpawWeHUe NaKeTHbLIX aTakKk wu
CueHap T B cumucteme pgocTynHb noTokun ARP, |
| CMP. B Tekywunux KoHddurypaumax AR
npunoputedoekiz; | P, | CMP n Tel net
oyepegmTdxmu OSPF HaxopgdaTecsH4 B np
nTORRP HaxopgaTca B npuoldynmem wimmmg
KaXagoro Tuna nakeTtToB cocTasBnHlewmn ¢
ans KaXXpgomn npunopwunFe2d A0 in a g ke p @ m@mpP ¢
MHT epden calolBAh ak/ ¢
T B cucteme cyuwecTtTBYywOTIPrarRauwmump AREHUS
Bbl3bilBalwT HeHOpPpManbHYyW paboTy <cwuc
cbom Ping, cbonw ynpaBneHUS U HeC
lWar u T MNomecTwurtTe makerT bl aTakKkwm ARP B I
HacTpo OrpaHuMuYbTE NPOMNYCKHYI cnocobHOC
cooTBeTCTBYyHOWeN NPUOPUTETHON OYe
T MomecTntb naketTb OSPF B npunopwurte
T NomecTute nakeTb aTakKkwu c owunobKkK
oyepe&8awM OrpaHMYbTEe NPONYCK-ARKWECD
cooTBeTCTBYyHOWEeN NPUOPUTETHON OYe
215

QTECH

MWP [OOCTYNHEE

@

HecE€RPO M NBbHOOC



PykoBopgcTtTBO no

HacTtponka CPP

Hac#AP NnkKe

cepwus

QS W

QTECH# cafigure terminal

QTECH(config)# cpu protect type arp traffic -class 1
QTECH(config)# cpu protect type arp bandwidth 5000
QTECH(config)# cpu protect type ospf traffic -class 5

QTECH(config)# cpu protect type v4uc -route traffic -class 3

QTECH(config)# cpu prote ct type traffic - class 3 bandwidth 5000

QTECH(config)# end
MpoBep3anycTuTe shkowa@i+pmiect, UyTO0ob6bB NpocmMoOTpET

CTaTUCTMUKY

QTECH#show cpu protect

%cpu port bandwidth: 100000(pps)

Traffic-class ~ Bandwidth(pps) Rate(pps) Drop(pps)
0 6000 0 0

1 6000 0 0

2 6000 0 0

3 6000 0 0

4 6000 0 0

5 6000 0 0

6 6000 0 0

7 6000 0 0

Packet TypeTraffic-class Bandwidth(pps) Rate(pps)Drop(pps) Total Total
Drop

bpdu 6 128 0 0 0 0

arp 1 3000 O 0 0 0

tpp 6 128 0 0 0 0
dotlx 2 1500 O 0 0 0

gvrp 5 128 O 0 0 0

ridp 5 128 0 0 0 0

lacp 5 256 O 0 0 0

rerp 5 128 O 0 0 0

reup 5 128 O 0 0 0

lldp 5 768 0 0 0 0

cdp 5 768 0 0 0 0

@ §) QTECH

MWP [OOCTYNHEE
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hactponka CPP
dhcps 2 1500 O 0 0 0
dhcps6 2 1500 O 0 0 0
dhcp6-client 2 1500 O 0 0 0
dhcp6-server 2 1500 O 0 0 0
dhcp-relay-c 2 1500 O 0 0 0
dhcp-relay-s 2 1500 O 0 0 0
option82 2 1500 O 0 0 0
tunnel-bpdu 2 128 O 0 0 0
tunnel-gvrp 2 128 O 0 0 0
unknown-vémc 1 128 O 0 0 0
XgVv6-ipmc 1 128 O 0 0 0
stargv6-ipmc 1 128 O 0 0 0
unknown-v4mc 1 128 O 0 0 0
Xgv-ipmc 2 128 O 0 0 0
stargv-ipmc 2 128 O 0 0 0
udp- helper 1 128 0 0 0 0
dvmrp 4 128 O 0 0 0
igmp 2 1000 O 0 0 0
icmp 3 1600 O 0 0 0
ospf 4 2000 O 0 0 0
ospf3 4 2000 O 0 0 0
pim 4 1000 O 0 0 0
pimv6 4 1000 O 0 0 0
rp 4 128 O 0 0 0
ripng 4 128 O 0 0 0
vIrp 6 256 O 0 0 0
VITpVv6 6 256 O 0 0 0
ttlo 0 128 O 0 0 0
ttl1 0 2000 O 0 0 0
hop- limit 0 800 O 0 0 0
local-ipv4 3 4000 O 0 0 0
local-ipv6 3 4000 O 0 0 0
v4uc-route 1 800 O 0 0 0
véuc-route 1 800 O 0 0 0
rt- host 4 3000 O 0 0 0
mid 2 1000 O 0 0 0
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponka CPP W
nd-snp-ns-na 1 3000 O 0 0 0
nd-snp-rs 1 1000 O 0 0 0
nd-snp-ra-redirect 1 1000 O 0 0 0
erps 5 128 O 0 0 0
mpls-ttl0 4 128 O 0 0 0
mpls-ttl1 4 128 0 0 0 0
mpls- ctrl 4 128 O 0 0 0
isis 4 2000 O 0 0 0
bgp 4 2000 O 0 0 0
cfm 5 512 O 0 0 0
web-auth 2 2000 O 0 0 0
fcoe-fip 4 1000 O 0 0 0
fcoe-local 4 1000 O 0 0 0
bfd 6 5120 O 0 0 0
micro - bfd 6 5120 O 0 0 0
micro - bfd- v6 6 5120 O 0 0 0
didp 6 3200 O 0 0 0
other 0 4096 O 0 0 0
trill 4 1000 O 0 0 0
efm 5 1000 O 0 0 0
ipv6-all 0 2000 O 0 0 0
ip-option 0 800 O 0 0 0
mgmt - 4000 4 0 4639 0
dns 2 200 O 0 0 0
sdn 0 5000 O 0 0 0
sdn_of fetch 0 5000 O 0 0 0
sdn_of_copy 0 5000 O 0 0 0
sdn_of trap 0 5000 O 0 0 0
vxlan-non-uc 1 512 O 0 0 0
local - telnet 3 1000 O 0 0 0
local-snmp 3 1000 O 0 0 0
local-ssh 3 1000 O 0 0 0

942.HacTtpouka npepynpexpeHnuma CPP
9421.9dbcdhe kT KOHDUrypauumm

T Npwn HacTponke nECEBRBYKMpEYHAOEETHCMAS Nnepuoagmyeckoe 06
NpPpOBEPKM TOro, HEe NOTepsaHb NW NakeTb NPOTOKOI
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
HaCTpOI7IKa CPP W
T HacTtpowuBs npepn@RPme mmpmerepes nNnakKkeToB NpoTOKONa, n

npoToKOMNa

19 HacTtpowus
oyepenawm

9422 . llar wn

B k n roweeH

Me XAy AB
1 Bubl

T No

BknwyeHMUe

1 Bumbl

T No

BknwyeHMe

1 Bunl

MO XerTe
CPPyMeHbWAaTHL

MO XeTe
BKnwouympresgy np e XBPeOHWEeenpa K e TOB B

pacnevyaThbBawTCa XypHanbo TpeBOT.
npeano@hRPpeRneepPpe nNnakeToOB B o4YepeAawu, n |
pacnevyaThbBawTCsa XYypHanbe TpeBOT.

HaCTpPOWUKMU

y Mmsa

MOXeTe
npeangynpexgrRPH ms
OOHapyXeHMUAaMHU

yMonuapemwmpnp eXBROHTVK N @Y € H
npeanyGPPe xpoene@ape
3 any ccpmwam typeopacket-type warn,

yMONYaHMUI
npeanyGPPe xpoene@ape
3 a ny ccpmwaen traffecalass mific-class-num warn,

npepynpeCRBaMHMHAACTPOMNKa
OOHapyXeHUAMMHU

3 any c Ttppiarn waonvperiod yalue,

BpeMeHHOTO |
nakeToB
YyToObHsbl

HAaCTPOUTHLb BPeMEeHHOM
MaATepn nNnakeTo

noTepwu

BKINTHO4YMU
MHT epBarm

nakKkKeTOB NMNPOTOKODNG G

UTOObL paspeuwwn

nNoTepw NaKkKeToOB NpPOTOKONa.
n p €€BR/on preoktoeepHeMm en a K e T O B

nakKeTOB

npoTokKkoOna
B ouepepny

YT OOHBbl
odyepepagwu.

T Mo ywmon<CRPCWHIM XemMMEEPDL NaAaKeTOB B o4yepengwn OTKINI
9423.CBsAA3aHHbIeE KOMaHAbLI

HacTponmka BpeMeHHOr o MHTepBana MexXxAy ABYMSA
nakKkeToB

KomaHpga |cpp-warn warn-period value

OnuncaHwne|value: y Kk a3 blBraHTTE p B a N Me XAy OBYy M4 06

napamMeTp

nakKeTOB

B 3cHeakyyeHHMaex .M 0 Y MON4YaHUI pact

3TO oObOBHapyXeHUe OTKIIWYEHO
KomaHagHbBPexum rnobanbHOMW KOHGUrypauumm
pexunum
BknwyeHune npepyGPPexpoerne@pe nakKkeToB

NPOTOKONSGZ

KomaHRaa

cpp-warn type packet-type warn

@ §) QTECH

MWP [OOCTYNHEE

OnuncaHwne|packet-type: ykas3biBaeT Twun naketa. Onpeg
napamerTp
KomMmaHagHblPexum rnobanbHON KOHMGUIrypauwuwm
pexunm
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOﬁKa CPP W

BknwyeHune npepyGPPexporne@pe nakeToB B ou4Yepepay

KomaHga cpp-warn traffic-class traffic-class-num warn

OnwuncaHwue|trafficclass-num: onpepgendeT NPpPUOPUTETHYI
napamMeTp

KomMmaHagHblPexum rnobanbHOMN KOHGUIrypauwuwm
pexum

9424.NMpumMmep KOHMDUTrypauum
HactTpounka npepynpexapeHnusa CPP

War u T RFC2131:npoTOKON AMWHaAaMWUYEeCKOTNOo KOHCJ(
HacTpowu f RFC2132:napameTtpb DHCP u pacwupeHwus

QTECH# configure terminal

QTECH(config)# cppwarn warn -period 10
QTECH(config)# cppwarn traffic -class 1 warn
QTECH(config)# cppwarn type arp warn

MpoBepk3anycTunTe shoow mBa,H AYTMOO®BC MOTPEeTb KOHCMUT

QTECH# show run | inc cpp
cpp-warn warn - period 10
cpp-warn type arp warn
cpp-warn traffic -class 1 warn

95 . MOHUTOPUHT

951.0yMcTKaA A

OnncaHwue KomMaHpga

OuynmwaeT cTarTtu clearcpu-protect counters [device device_num]

OyunmwaeT cTarTu clearcpu-protect counters mboard
H anasterry CTpoOMNCT
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtponka CPP W
952.0TtobpaxeHue

OnuncaHwune KomMaHpga

OtTob6paxaerT kK o Hdushow cpu-protect type packet-type [device

ctTaTtTumcTtunuky Twuna n device_num]

OtTob6paxaerT kK o Hdu show cpu-protect traffic-class traffic-class-num
CTaTuNGEPWMIOY NTeTHOo K1 [device device_num]

(@]

OTobpaxaerT kK ot show cpu-protect cpu
MHTepdenca LI

OtTobpaxaerT BCe K ( show cpu-protect {mboard | summary }
cTaTuncTmastgr-y Baponc
OTobpaxaerT B kK | show cpu-protect [device device_num]

ce
ctTatTmnmcTtunky CPP

OtTob6paxaerT c T a T 1 show cpu-protect statistics [ interface interface-id |
MHTepdenca

(@]

Otrob6paxaeT Twun c 7| showcpu-protect statistics type packet-type

NMPUMEYMAHWEeobigy wue KoMaHAb MOHMUTOPMUHT a JOCTYNHBbI
KacCeTHBbX YycTpoMmcTBax B AQBTOHOMHOM pexume.

NMPUMEYAHdE:n 3 Hadewcame& Yy Kaa3aHoOCearmcmampadyeTcda gnNs o
CTaAaTUCTUKMNU BCeX y3nos show mc T eswee, T C a KO ®a Hograo 6 p a»
KOHMUT Y panaseny cHitfapomnc Tt B € .

NMPUMEYMAHMEaBT OHOMHOMNa pemdaviqeH e 4,0 @F y N
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Haxtpowka DHCP snooping " www.atechru |
10.HACTPOUMXHICP SNOOPI NG
10.1.063 00p

DHCP snoopingoTcnexmBaeT WUHTep DHAPWEBKHIYy KaimMeHBE aMuM U C € |
aona 3anuvmcu 1 IempeoPpBHNAanNb3o0oBaTenem M puANnbTpaLum
DHCP, BKNntio4yasd nakeTb 3anpocoOB KINWUEeHTOB H nakert bl
A aHHBbIX nonb3oBaTenemn, c DHCR aSnooping, VMO XEan e @avny xXxus
npumnoxeHnumsa 6e3onacHIoecewyardt akne K ak

101.2.MpoTOKONbLI MU CTaHAaApPTLI

T Onpepenunrte, TepsawTcsd nn nakeTb NpoOTOKONaAa nn
10cekyHf.

f PacnedyaTtTbBaTb XypHanb aBapwuinARPO oOTemH&AIBQ B, ec

T PacnedyaTtTbBaTb XYypHanb aBapUWWUHBIX CUFHaAanNoOB, ecC]I

102.MpunoxeHwuns

MpunoxeHwue OnuncaHwue
3auwnrta oT B ceTwm c HeCkK oG e B Bmaeipa Mkt GIE1HCOHR
cnyx6bs DHCP pas3peweHo nonydyarThb ceTeBblE

neranbHBX elpB@&D oB

3awmnrTa dommy o 3N Oy MbIWNEHHMUKM MOT YT yacToO
DHCP-nak eT OB DHCP-3 anpocosB
3auwnrta oT N(3NOYyMbWAEHHUKMN B ceTwn MOT VYT

naketToB DHCP nakeTb -DHACPocampnmap £ T bl -REHEABE

3auwnrtTa OT HI B3NOYyMbWAEHHUKMN B ceTwn MOT VYT
IP/IMAC IP-nakeT bl, Hanpumwmep, noagagenbH bl
nakeToB

MpepoTBpaweHu|(lMMonbsaoBaTenu ceTwu MOofayPp e cap,e
IP-agpecosB nonyvyaTtb wxemgsOHLP

ObHapyxeHaAa& aR{3NOYyMbWIEHHUKMN nogapenbBatwT n
nepexBaTa nNakeToB BO BpeMsa CB

1021.3awmwmTta o1t cnydumHra cnyx6wl DHCP
102.11.CueHapumn

B ceTwu MO XeT cyuwecT DB@EPcTeHe P B 8 C K 0B1abHOO obecneuyunTt
nonb3oBaTenbCKkKue MK nonydyanu ceT BIGPec ep 8B MmO BY pBa L
npepenax KOHTPONMPYEMON 3 0HEBbI.

BosbmMemM B KauyuecTBe npPwmamepBHCRkrengeyHorwiMmo xeT o6 MeHN
JaHHBMMKM Tonbko dAH@PscBeeppBecHpHabMWAN
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1T NMakeTb 3anpblCRKBNMEHT a MOT YT nepepgaBaTbcCcA4 TO.
DHCP-cepBepam.

i KJ'IVIeHTy MOT YyT nepepgaBaTbcC4A4 TONbKO OTBETH bI

DHCP-cepBepoB.
y' c
Server

7
DHCP 1 4
HCF v } DHCP |
* D—Q—l”---l-} e B——————s3
1 ‘i: ﬁ
| PR - 1) ::J-c_? ______ -
A DHCP 11 5 DHCP | B
DHCP Client Server
I Request Packet
II Response Packet
(T Untrusted Port
(@ Trusted Port
Pwncy alelk

S—ycTpOMCTBO pgocTyna.
A—nonb3oBaTtenbckunm [MNK.

B—DHCP-cepBep B KOHTpPONMPYEeMON 3 0HE.
C—DHCPcepBep BHE KOHTpPONMUPYEMOMNU 3 O0HE.

10.2.1.2.Pa3BepTbiBaHUe

1 Bk ntoyRHCE SnoopingHa, 4T00O6b peanwusosDHCRN aloH MO BO.p U HT

T YcTaHOBUTE, nopegnaaBunme LOoOBepe&WKHEIA YMINaKeT
OTBEeTOB.

T YcTaHoOBMWTEe OCTa/SKHHe HMEMHEATLE XHal € , UTOObB GUNbBTP
nakerthbl.

1022.3awnT abnomunidA@-nakeToOB
10221.CueHapumn

[foTeHUMAnNDbHBLE BDHERRKOIHWECHTHEE B CceTu MO®HGPmMm a@ emMpla BCJT A1
BBICOKOW CKOpOCT®ao. 3 Bk prewyag bmM@nb3oBaTelPagpecamoryr
ycTponcTBa AgocTyna CWUNbHO 3arpyxeHb WAOUW [JaxXe BbX
Mepbl gnsa obecnedvyeHuMms cTabunbHOCTWN cCceTun.

C dbyHKumen or paHIDHEPHSnoDpingR D po aBHCPR B M eDHEP MO & T
oTnpaBnAaTb nNakRBHCRIT GRABINM@OCO®B® CKOPOCTbLI HWUXE OTF paHMM

T MakeTb 3anHCRWMBM®OHTAaA OTNpPaAaBNAKWTCANBRUTAEOPOCTHL
f MakeThb, OoOTNpaBMNeHHLE CO CKOPOCTH®LbIO, Npesblla ko L¢

10.222.Pa3BepTbiBaHUe

1 Bk ntouyRHCE SnoopingHaS, 4TO00Ob peanusoBDHCR MOHUWUTOPWUHT
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
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T OrpaHuUuYybTe CKOPHCPTb HRABEEB&XBLX NOPTOB.

1023.3awmnrta OoT noapenbHbIX nakeTtToB DHCP

1023.1.CueHapumn

MoTeHuManbHBE BPegoOHOCHbBE KnwueHTb BDHCR3Tain pvoocroyer, n
notTpebnaa npMavepHaerauasiec cepBepoB U, IPB@PRTCEATHDN] b BHIXT € C
nonb3oBaTenemn. MosaTomMy HeobxopgunmmoDHCP-hbarme TpiOBbLIBAT

Hanpuwmep, Kak PmoyagaHOMUKa, oyayr rDpi©PB3eapnsipTobCcCosiB , N a
oTnpaBnbHOPKE MEHTaMM.

T MNMonWAC-apeca MCTOYMHMNK A B nakertTaxDHGPam® X 0B oT
coBnapgarTb chaddroma s e DHCP.

M [lMak eRelgaseuDeclineoT KnNnuMeHTOB AOONXHB coBNnapgaTb ¢ 3a
n p n B aDHGRKSNooping.

c
"l DHCP Client

DHCP Client Server

I Forged DHCP Request Packet
II DHCP Request Packet
TUntrusted Port

ZTrusted Port

Pwucy al2k

S—ycTponcTBO pJocTyna.
A n—€onb3oBaTenbckune IK.
B—DHCPcepBep B KOHTpPONMPYEMON 3 O0HE.

10.2.32.Pa3BepTbiBaHUe

1 Bk ntouyRHCE SnoopingHa, 4TO00O0b peanusoBDHCR MOHUMWTOPWUHT

T YcTtTaHoBUTE, nopeagnaaBunmadBepPpeHHbn gna nepepjgauvdl
OTBEeTOB.

T YcTaHoOBUWTE OCTa/ SKHHe HMEMHEATLEE XHal € , UTOObB GUNBTP
nakertbl.

1T Bxknwuynmte npose MAGa mpe eDbI@PHSOcO@INGH A HEeHaJeXHbX nop

S, 4TOoOGb OT®GUNbLTPOEBIaATKLE THEE.NNET a b H ble
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10.24.3awmTta oTHrcanyldim/ MAC

10.24.1.CueHapum

MpoBepsrmak eT bl na3 HeHapjgeXHblX nopTtToB, 4yTob6b OTC
IPnakeTb Ha oclhwmBB-MAGC nen
Hanpumep, Ha Pne gy hReieawk e T bl, oTnpRHER-e M ®IERT a MK,

npoBepsatlTCS.

T Mona mcxtPmampprea P-naKkKeTax 0 O N XH bl c dPeaToBpeeTCCATMB, O B a
Ha3Ha4eDHERI M

1T NonKWAC-agppeca WMCTOYMHMKA B nNakeTax YpoBHS 2 Aac
chaddre nakBHCR-xanpocoB OT KNWEHTOB.

C
MAC C
IPC
| i |
[MAC CJP A) 3| % (MAC AP C)
Il ¥
f (MAC AP A)
k. AMAL ATF A Y —
- 3 y
MAC A DHCP Server
IPA
I Forged IP Request
II Legal IP Request
(TUntrusted Port
@ Trusted Port
Pwucy a3k

S—y Cc T p O KacoTcBTOY N A .
A n—€onb3oBaTtTenbckune IK.
B—DHCPcepBep B KOHTpPONMPYEMON 3 0HE.

10.242.Pa3BepTbiBaHUe

Bk ntouyBHCE SnoopingHaS, 4To0O6b peanuns3oBDHER MOHUMUTOpPWUHT
YcTaHoOBwulowlinkercep T bEKHaak H e H a QHCR Srnaaping.
Bk ntoulk BairceGuardn aSaonsa ddunp iPpiakwewr oB .

Bk ntou WP1Seurce Guard B pexume HBP-MAG HoiBTEOOBI NpoBepsATDbH
mcxopMNMAGaogpecdEampedEn akeTax.

= =4 =4 =4

l1025.MpepoTBpaweHne-aapercmps | P

10251.CueHapun

MpoBepaAanTe wncx dPAHABKES TaoABp eMC3a HEe Ha Je XHI@X MO CTARPRC ao
Ha3Haye DHGPM n

Ecnu mcxopgHbe apgpeca, noagknuWihAE-agpecaopopTOB NLPOME
IPnhakeTax He coBnapgaWwWHCPec eHpaB3eHpaay, € HTvaskmve nakeT bl 6y 4y

CueHapwunm TonmnoOnNoOrmMum ceTun TakK ooy unelem c ykHakke .M oK a3 aH O H .
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10.252.Pas3BepThbiBaHUeE

To xe, UT o uW3amuupraas menrea n« un MAC
10.26.06 Hapyxe H wuaer aXkRP
1026.1.CueHapumn

MpoBepanTeARRPR &K e THbe Ha 4 € X H bl X nNnopToOB M oTHKRPNIb HROBBbIB
cooTBeTcCcTBYytwwWneDHCRErPpBEPRAI M

Hanpumep, Ha Rurceymyiewemy oy T npoBARPB, S T®T M P anBarKEeHTHbbl €
DHCP-k nnmeHTOB.

MopThl, nonyuJawlARRE MACaakoeptest a YypPOBHA 2 MA@G-a pmpcexcoad H bl e
oTnpaBunteneARPparERBIBCOOTBETCT BHCP&SMoepngrcTOoOp UM

[ C
tl MAC C

IPC

| ?
{I" am MAC A) %

|
1 W

{I'_am MAC A) L
o at—— > =
s
3 B
DHCP Server

I Forged ARP Request
II Legal ARP Request
(1) Untrusied Port

(@ Trusted Port

Pwucy alxdk

S—ycTponcTBO pJocTyna.
A m—6Bonb3oBaTenbckue T[K.

B—DHCPcepBep B KOHTpPONMPYEeMON 3 0HE.

10.26.2.Pa3BepTbiBaHUe

1 Bk ntouyRHCE SnoopingHa, 4TO006b peanuszoBDHECR MOHWUTOPWUHT
T YcTtaHoBwdownlinkrcep TbSkHAaK He Ha e XHble.

1 Bk ntouikPSaurce Guard m ARP CheckHa BcCcex HeHapmeX$§,blXxy Tnooopbr a x
peanums3oBaTb dunbTARBRLUMIO NMakeTOB
NMPUNMEYAHMWUE:e Bblwlenepe4dyncrieHHEBbEe by HKULUMMN ynpasne
3dde K TMBHB TRHCR SNoopipgM®E Hage XHbX MNOPTOB.

103. Py HK UMM

103.1. bBa3oBble KOHLEeNTbI

MakesampocoB DHCP

MflakeTb 3anpocos o DAGPa BimseeT @RHCR@E pB € p, BKNtwWYagd n .
DHCP-DISCOVER, n a k eDHEP-REQUEST, n a k eDHGP-DECLINE, nakert bl
DHCP-RELEASE n n a kD&ICR-INFORM.
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Hactpowka DHCP snooping W
MakeTb oODHEBR T a
MakerT ol oTBeTaAa OTDOHC®BE pBE paDHGP& NUeHT, BKNYas n

DHCP-OFFER, n a ODEHCOPHACK K n a kDEIGPNAK.

DHCP SnoopingpaoBe peHHbIX NOPTOB

Bs3anmopgpencteue IRapgpaermocomyuwecTBNsageTCSA yepes wu
paccbnkKky. CnepoBaTtTenbHO, DHBFe B 9 B 9 R H bBen 1 8 N ¥ X OHbA non
IP-agppecosB 06 bIMHBMM KNUMeHT MW OWHT NPpPae@y TCcnyxo.
npepgoTBpaweHnsa He BDABPorHHPMECE 8noopidg ,enaTcsa Ha p[gBa T
fJoBepeHHbBEe NOPTbH W HeHapgeXHbe nNnNopThbl. YcTpounucTBa
o T B eDHEP, MOMNY4Ye HOHBbEEp eHHaH bile N O P T bl , a Takue nakKkerThb O
orTbpacbBawTca. Takumum obBpas3oM, Mb MOXEeM HaAaCTpPOWUTHL
DHCP-cepBepy, Kak QJOBepeHHb&,aKa HgPg@Oea XHaempparasmrTosd bl
Heer antdOHGPec e pB e p bl.

Ha KOMMY TBACTeEO pRXMMY TauUuNMOHHEBbBIE nopT bl nnun ar per mpoasBec

YyYMONMYaHWNI CUYMTAaKWTCA HEeOAOBEPEHHDbLMM, XO0TSA MOXHO YyK:.
MopaBne Hne DOHERINDOPIRQ
YT 00 bl 3awunTmnNTb DBICPRHanakemkIpeTHOM KNMMWEeHTe, M bl M

nopasneHuneDHCA®neopipgHa er o HeHapgeXHbBX NOpPTax.

DHCP SnoopingH a o ¢ WbAde

DHCP Snoopingmo xe T paboTartVWLAM.a [boc Hyomcen 4 a BHICB Snoeping 4 a
BKJNWYeEeH, OH pgencVLAN e ek yimeir oB cienxum e WLAN, YrafmuT & noK
KOHTpOnNnMpOBaAaAT b favdadnealFGMESRoBINg.

Ba3a paaHHbBX DHEMEaopingy

B ceDH@BPKNMeHTHB MOTFyT YCTaHadPiaumpBpaercca ccripyrwadieHcekm €0 0 |
OTO yBenuyumBaeT He TONbKO CNOXHOCTb oO6CnyXumBaHMU:

neranbHbEe HPrAMepHeTCEA MCA H a4 e DHORIe pBE PO M, MOT YT He uCT
ceTb B 06bYHOMa pleckmen mmBa apgpecoB. OTcnexuBasa nak
cepBep dDMAP, Snooping cyMmmupyert 3anuncwu nonov3sapapecan,

MAC-agpeca, n oe HVLANDpKID)a,T opopp&MsMm aBpeHAI b, ans4 co3pga

OaHHBX n DPOHEPaSnaoming. B codyeTtTaHum ¢ o6HapARROHGPe M un n
SnoopingK OHT pONMUPYyeT Hapge WHQiep eHCao3BH anyeerHammeb HbIM K TM € H T a |

OrpaHuye Hune DHCOINOOPMM

OPyHKUMA oOor paHwuJIYRHEMSnoopiRgMP K@ TN 6 biTb HaACTpPOEHa C Mo MC
orpaHumyeHunsa ck o paworkoundationProtackion Policy (NFPP) . Onsa HacTpoWu
NFPPc mMHacTtpounnka NFPP

DHCP Option82

DHCP Option8 2, onuDHEP-mankme T 0B, T ak xBHCR Belapsgantinfaznmation
Option. TlockonbKy HOMEep avmLBEKTp@ERSAE. Ofti@n3 2o pa3 paboTaH
ans4a NMoBbIWEHNA OBHCB-capBROp O R " YyJNIyyYylweHU4d cTparTer

IP-agopecosB. OT1oO0T napameTp 4YacTo DHCRB d&Relgy ayucergpeotiiccar B g 1
pocTtyna Kk c¢ e DHWGP Relayw bDKCPkSaooping. QT 0T nNapamMeTp nNposp
DHCPk nneHTOB, n RHCK Relay prerann 3 ywoenegHombea U yganeHune

napameTpa.
Haemer anovbH€ie-n ak e T bl

C nomoDHC® SnoopingebinonHAeTCcsa nNpoDElPPka Npaxe®@OmABINX Ye
KnneHhHaener aneake PHCP ot 6pacbBawTcCAa, MHPOpMaUMUS o]
3anucoBaeTCs B ©6a3y DHER $smoeping MI/psM B 83 D K HI@MUIWXKE H U N
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(Hanpumep, 0 AARR).pG/veeHyni@L n e TKnnNbsl nakeToOB CYMNTAIT C !
DHCP-nakeTamunu.

T MakerThsl ODHERR T anony4deHHEBbEe H a HeHamgae XHblX noprta
DHCP-ACK, DHCP-NACK n DHCP-OFFER.

T MNakeDHCP-3anpocos, copgoepxauwne M HgfaoIgr,M a K ® D O @bl ewn

NONyYeHbB Ha HeHajJgeXHbX nNnopTax.

T Korpa npMWAEespHmao4dyeHa, nakeT BMMAGCza ampcexcoagvHibl MOUT NN Y a 10
3Ha4yeHMUeohaddresIDHCP-nak e T a X .

1 Make DPHWCP-RELEASE ¢ 3 anwuncbtiw B ©6a3e RHCPHBOOPING pUBASI3C
oTcnexmsBasa nNpu OSTOM HeHapgexXHbe NOpPTHhH, HeCOoOBM
0a3e OgaHHHX .MpUBSAS3

T MakeDBDHCPM MetwT HenNnpaB U pUHTBEKH KJRONPOMIaHTbLI €

10.3.2.063 0p

Ocob6beHHocOnucaHue

PnnebrTpauniBeinonHnrte npoBepkKy nMrMea@Kes 6B Cc T
naketoB DlHeneranbHBGLE nakert bl (cw™m. npeagbgy
nakeTax). MakeTb 3anMPPWHBMAaHOT CHA € |
AOBEepeHHbe nopThbl

Cos3paHue OTcnexumBante B3aumvmdDAEPKOITTMBRIHET aMmenk oy
O aHHBbIX ngw co3pgaBanTe basy JaHHBbX npwua s
DHCP Snooping obecneynTb OCHOBY gns ApPpYyruMux ™MoOAy

1033.PunbTpauyuuma nakertoB DHCP

BeinonHuTte npoB&pBPyc nHaekHeaTrg0eBX H bIX MO P T OB . OTdhnmnbTpy
nakeThb, Kak onucaHO B bnapseogsbbhey UKeovH Lpean3Tape Ne  «

103.3.1.MpMMHUMN paboTbI

Bo Bpewms OTCNeEBBPRAMNG € nNPUHUMaAWLWK e nNopT bl n no
peanums3oBaThb bnneTpauunio nakeToOB, n M3MEHNTEe nor
peanums3oBaTb KOHTpPONb AMWanas3oHa nepejayvyun nNakKkeToOB.

MpoBepkKa nopToOB

Mpwu nonyu4eHn vDHCR akkneMTeoHsT CHa4dana onpenae msoeT,bl, 94BN
NPUHUMaAWLWK e nakertbl, A o s@HER HSRoBpINg. nEocprmra Mm@ a npos
neranbHOCTMU n pobaBneHwune 3anuncwu NPMUBSAIKMU npon.
HanpsaMYmm HBYXHBOW nNnpoBeprRa@HME@ OO

MpoBepka MHKaAaNncynaAuMuM WU ANUHB NnakKkerTa

KnnepoeerpdaerT, AaBngiwTca JUDPw akeiTdle M@K e;Tl@ MmopT Has3
mnwu 6 8. MpoBepdaerT, cooTBeTCTBYET nwu ONWHa nacke
npoToKOIMNax.

NMpoBepka nNnonenw M TUNOB NaKeToOB

B cooTBETCTBMUM C TuUuNnaMMU Hener anbHbIXa NHIBEO®®,e NP
KOHLUE,TbNpOBEpGaddruphaddae nakerTax, a 3aTeM nNpoBepbT
MW OrpaHMYMTEenNnbHbBE ycnoBuMa AnNg TuMuna nNakerTa.
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1033.2CBfA3aHHaAaA KoHdurypauwus

Bk nwoyueHue r nobdHEMIneoping
Mo y mon ®EGPIBAOPINGO T K NTOY € H .
Ero MOXHO BKNWYWMWTbL Ha YycCTpomdhapseoomng.n O MO Wb K OMaH,

Mepen npunmPHGCPEBmMepingHa oc MARBReaeobxoagnMMO BKANKWYUTbL TN
DHCP Snooping.

Ha c T p oDHERAShoopingH a o ¢ WbAde
Mo ymMonuyaHwUloO, Kor ga n ®&WGP1Seopping, DIHQPEGHoaping Re@cTBYy €T
ansa B/EANXx
Mcnonb3yntTel[nea pipdhem ynooping vlan, 4T o06b BDHBROSNh@opieg B
yKaszawWEANM Nnn yadraMme ykasvdANdHbIYluanasoH 3HayYeHWNR n
KoMaHA®T O dakTumyeckumm aAMANa3z oH HoOMepoOB
Hactpounka n\pA\&a@apera unc DdCPHroo@ng
Mo yMonuyMAC@ampeca nakeToOoB yp crddr n 2k erDH@Po 1 @
npoBepsdatwTCA.

Kor ga wcno nvasHygeathcpsnoomng verify mac-address, npoBepsalTCHa WUCXC
MAC-aopeca eahaddomrask eToB 3DMHBRho®oaosipaBneHHBX C€C HeHapdexX
MakeTb 3 DAPPcc pea 3 MAGiangopecamMm 6GyayT OTOpPOLWEHDLBL.

1034.Co3 paHne 6a3bl gaHHBLIX npuBsa3ok DHCP Sno

DHCP Snooping o6 HapyxupaertT MHT epakTuB DHGP-K MmraekHeTTabM 1 M enxk ,
DHCP-cepBepoM M co3pgaeT 3anunc  DHBP SheopingB L aeaeBBBEeMPpNnBA
C MHPOpMaUMeEN o] PHCPD @ we A A XX Bce 3T WU gonycrTwu
npegocTaBnAaATCA Apbyersmovn amB O gNAM KNNUEeHT a B Kadyec:-
dunebTpayumMm nakeToB U3 CeTMu.

10341.MpunHUMUN pabdorT bl

Bo BpemMda oTcnexmBaHms ©as3a JgaHHBX NPUBSA30OK CBOEB
oT Twununos DHGPk eT OB
CozpgaHuMe 3anmMmcenm NPUBA3KMU

Kor ga mMaHEPeACK H a OOBEPEHHOM nNopTyIP-ogEe® X KBTameTHC A,
MAC-agpec " none BpeMeHMU apeHAgb wu3BJileKawTCd BMEC
(nHpopekcoM npoBoAaH@AarapgaHTapedANcalBartem co3gaeTcsa n
K HeMy.

YpaneHume 3anumcen NPUBA3KMNU

[Mflo uMmcTweYeEMMCAaHHOINO BpPpEeMeHMUW apeHAOAbL 3anucum nNpuss«a
oTcnexumsaeTcs4d 4 o n y BHCR-RELBASE/DHCP-®ECLINE, oTnpaBJSie HH bl
KNNeHTOM, PDHGP-NOKa K enTONYy YE€e HHbBIW HaAa pQOOBEeEpEeHHO@ar nopTy
mcnonbaos.an

10342.CBA3aHHaA Komwshburypauy

Hnkakonm HacTpomku He Tpe ODHYEScoaping. Kk pome BKNWYEHUNSH
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PykoBopgcTBoO

HacTtpoika

DHCP

nNo Hac#APOd NKe

snooping

cepwus

QS W

104 KoHdurypaumus

KoHndurypal

OnuMcaHue wu

KoOMaHAaa

HacTtpo

dy HK UM

SSc

(ObsasaTtenbHO)

Mcnonb3yeTcs

ansa

Snooping

ip dhcp snooping

B k n o4 BHCP Snooping

ip dhcp snooping suppression

BknwoyaerT
DHCP Snooping

nopgasn

ip dhcp snooping vian

Bk ntoy HEGP Snooping H a
ocHoBe VLAN

ip dhcp snooping verify mac-

HacTtpawuBaerT

address MAC-agpeca MCTOUYI
Snooping

ip dhcp snooping database  NMepunoagunyeckwun 3al

write-delay O aHHbIX NpuWBS 3k
Snooping -Bamgnoe |

ip dhcp snooping database |[3anucbiBaerT 6as

write-to-flash NpuUBSNA3KMN DHCP
dann pes3epBHON |

renew ip dhcp snooping UMnopTwupye-ma MTI

database 6asy O arnHpHVBLBXA 3 K ”
Snooping

ip dhcp snooping trust HacTtpawunBaerT en
nopTbel DHCP Snoo|

ip dhcp snooping bootp Bkniwouyuaetr nopgppoep!

ip dhcp snooping check-giaddr |[Bk ntovuaeTt DHCP S
nogaepxXkKkun GyHKLU
3 an p oRelays

HacTtponka ((OnumoHadnbHWleononb3yeTcs ans onTl
agpecoB-ckh@Rpawmnu
ip dhcp snooping Information |Jo6aBnsaeTtT dQyHKDLU

option

nakKkeTb 3anpocosB

QTECH

MWP [OOCTYNHEE
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PykoBopgcTBoO

HacTtpoika

DHCP

nNo Hac#APOd NKe

snooping

cepwus

QS W

Kondurypal

OnuMcaHue wu

KoOMaHA aa

HacTtponka |

ip dhcp snooping information
option format remote-id

HacTpawus ae remote-id
nogonumti on82

onpependemMom no.
CTPOKW CUMBOINOB

ip dhcp snooping information
option format remote-id

Hac T pawus a e TCircuit-id
nogonuunu Opti or
onpeagensemMomu no
CTPOKW CUMBOINOB

1041.HacTtpoukKa

104.1.1.93 phe K T

OCHOBHBIX

KOHPUrypauumm

1 Bk n o4 RHCE Snooping.

T Cos3pawnTte
T Ynpasnante
T Ot dhmnbTpynTe

basy

10412.NMpunmMmeyvyaHusd

T NopThol

H a

KNMeHTax,

HaCTPOEHABIBRAEBHHBLIE .

1 DHCP Snooping 3 e K TUBHO
YPOBHS 2 u
peanmn3oBaHa B

nopToOB
ObITHb

an4

1 DHCP SnoopingmDHCP Relays B nda 0T € A

104.1.3. lar wn

Bk nwoyeHMNe

HaCTpPOMNKM

r n od&@mSneoping

1T O6sa3aTenbHBLN.

T Ecnwu He

BknwyeHwuUue
9 DHCP Snooping M 0 XX H O

T Ecnwu He

ykasaHoO
mnun

MHOE,

OTKNWOWYNTDb

yKkas3aHoO MHOeE,

1T O6sg3aTenbHBLLN.

T HacTtpownrte
BknwyeHwue

1 371 a

T Ecnwu He
noprTax

KOHPUrypaumas4
coBnapgatrT

ycTponcrTaB

nopT b,
n plACsaemppkenc a

c MACagnewmamu
yKkas3aHO WHOE,

@ §) QTECH

MWP [OOCTYNHEE

PyHK UMM

H € 1 elT aKleTHBbL. e

nopToOB
nognHTepde KoOHEDUW YK AMLANW T MLD K
pexmunme

3 TY
DOHEPSoD pimgHea

9 TY
Ha c T p oDHERShoopingaOBEe p e HHBbIX

3T a
pocTyna.

A DHGEPsBrooping.M B 4 3 K U
O nan a 3DB@Renva kneeTpoeBd.a 4 U

DHCP

noagknwbHCBweRe PR P , 1 @DE K BH @

NPOBOOHOMW

KOHMOUTrypauyuum
B/BI@YWaMOLUIVCMKN B

by HKUMKIO
o ¢ H/bAd\e

ecnwu

by HKUMKIO
nopToB

OHO

C 0 e O VDH@PRecueMpeB eapm, B 6Kpagke H H Ml € .
nm ¢ DdGPBno@ENg

T p e 6ghaddrc m a K eeT@I/BU
ypoBHSA 2

byHKUMAeRaOgEKEbLObIT

nakKkeTOB
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtpoika

DHCP snooping [ www.gtech.ru |

Mepunop

T BknwuynmTte 33Ty PYHKULMUIW, YTOObL CBOEBPEMEHHDO

MyeckKkas 3anuceob 6 a 3 bl DHEB HSAaaEing MBPOU B A 3 K
¢dnamamaTtTsb

COXPp

npwue aDHGKSNoopinge cny4vYae nepes3arpys3skun KNUEeHTa.

T Ecnwmu
Bk nwye

He WH@EeAH®TY @GYHKUMWI cneagyeT HacTpPpoOWUTb +

Hune nopappepxkum BOOTP

T OnumoHaAanNnbHO

T Ecnwmu
Bk nwye

He yKkKas3aHO WHOe, 3Ty @GYHKUKMIO cneagyerT

BHC® Snoopingana ob6pab6boTkuRemyanpocos

T OnumoHaAanNnbHO

T Ecnwu

He WHK@s,aHDPTa GyHKUMSa JonNxXHa O6bITb

104.14.MpoBepkKa

H a (

BKIJITK4Y€eH

HacTponTe KnNueHT AnNa nonydvyeHusa ceDHEbix KoHuUrypa

MpoBepbTe, co3paeTap usubDHORSIN@OPIEZHBEAXI NC AMN

104.15.CBA3aHHbLIle KOMaHAbLbI

Bk nwue

Hue wunun OHRPSWODRIMN e

H a

KomaHpa

[no]ip dhcp snooping

KomMaHAH bl
pexunm

Pexmum rnobanbHOMW KOHGUTIrypauumm

PykoBogc
McnNnonba3o

Mocn
DHCP Snooping c¢ n oskwowlpsdiocp srmaping 4 bl

€ BKNWOYEeHUsHd rno6anbHoro DHCP

HacTtpo

mka DHCP Snooping Ha ocHoBe VLAN

KomaHpga

[no]ip dhcp snooping vilan { vlan-rng | {vlan-min [ vlan-max] } }

OnunmcaHwue
napamMerTp

vian-rng:y k asbigpaamas3oHdH VLAN
vian-minnMmHnManbHBN MpgeHTUModukatop VL
vlan-max: Mma Kk ¢ ¥ Mma rmbgHebHAT M Pk aTop VL AN

AN

KomMaHAaH bl

Pexmum rnobanbHOMW KOHGUrypauumm

@ §) QTECH

MWP [OOCTYNHEE

pexunum
PykoBoagc/lMcnonb3ynrte 3TY KoMaHAay, 4yToOO bl B
mcnonb3o Snooping B YKasd3aHHbBX VLAN. O91ta o
BKNtwoyeHma rnob6banbHoro DHCP Snoopin
232
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hactpowka DHCP snooping W

Hactpounka nopaBneHumusa naketToB DHCP Snooping

KomaHga [no]ip dhcp snooping suppression

KomMaHOHBPeXuumM KoHOUTYypauunum uUHTepdenca

pexum
PykoBoac MMlcnonb3ynte 3Ty KOMaHAyYy, 4YToOoOb-8laDpe
Mcnonb3O0|Ha nopTy, TO B C TBbC € @ a MNNpPoerTbM3TO B a T € N

3anpawnBaTtb agpeca 4yepes3 DHCP

Hactpounka n\pA\&a@apera unc DdCGPHroo@ng

KomaHga [no ]ip dhcp snooping verify mac-address

KomMmaHagHB Pexum rnobanbHOMW KOHGUrypauumm
pexum

PykoBopgc NMpunpoBsepke nmcxogmpa oa -MMMEE c a B 3
mcnonb30 KaHanoBXWLIENDMACB nakeTax 3anpocobHCP
CLIENT, npoBepawTCA HAaAa CcorfacoBaHHOC
MAC-agopeca He ypganachbb, nakeTb 6yagyT

Mepumoanmyeckasna 3panHHCEICB3ncowingHa dRMaAMAT b

KomaHga [no ]ip dhcp snooping database write-delay [ time ]

OnnmcaHune|tme:ykasbiBr@aeepBan Mexay ABYMS 3anuc
napamMeTp|/Snooping -BamMspnbe W

KomaHagHbBPexum rnobanbHOMW KOHGUrypauumm
pexunum

PykoBoagc/lMcnonb3aynrte 3Ty KoOMaHAY AnNnsg 3anwuc
MCNONb3O/JOKYMEHT FLASH. 310 nos3BonsaerT M3
npuMBsaA3KE, KoTopasd TpebyeT -angopBeTCcOOPBE
BO306O6HOBNEHNMA CBSA3IWN NolCEBBAEpPpes3any
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hactpowka DHCP snooping W

3anucb ©6a3bDHfB @MaPMIgHa ¢dRAMaAMATBL BPYUYHYHO

KomaHga ip dhcp snooping database write-to-flash

KomMmaHagHbPexum rnobanbHOMN KOHMGUIrypauwuwm
pexum

PykoBopagc/ MMlcnonb3ynte 3Ty KOMaAaHAY AnN8 3anwuc
mcnonb3o noBdwBAaATENnE B 6as3y pQgaHHBLX DHCP Sno
peXmmMe peanbHOrNo BpPeMeHMWU.

Ecnn yctpomcTtTBO OoOBHOBRNAeTCSH C Bep
QinQ (unm HaobopoT), 3anucum npueAaas3
OOKYMeHT OB -3FaL ApSaks rmmsy nwie xeoeyp cOoMk y M e H T

UMnopTt pes3epBHOro xpaHumnumwa ddannoBDHBP 6as3y
Snooping

KomaHga renew ip dhcp snooping database

KoMaHagHb|[MpuBmMner mpoBaHHbBWA pexuM KOHPUrypauy
pexunum

PykoBoagc Wcnonb3ynrte 3Ty KNOMMI2OHDOTYM, P O B @ D B bl U H
mcnonb3olamna pesepBHONW Konuum B 6B6as3y QOQaHHDb

Ha c T p oDHERSnhoopingaOBEe pPEeHHBIX NOPTOB

KomaHga [no ]ip dhcp snooping trust

KoMaHOgHB|PeXumM KOHPUTYypauuUKM UHTepddpenca

pexunm
PykoBoac|Mcnonob3ymmyrekomMaHgy, UyTOobGbB HacTpoOWM
Mcnonb3o neranbHOM e PBEPY , B KayecTBe [JOBE
OTBEeTOB DHCP, NONMTYyYeHHBbIEe OOBEepeHH
nakeTbl, NONMyYeHHbBE HeHapJeXHbMWU nNop

BknwyeHune unwun aokpreypekkme BOOTP

KomaHga [no ]ip dhcp snooping bootp

KomaHagHb Pexum rnobanbHOMW KOHGUrypauumm
pexunm

PykoBopgc Wcnonb3yihnTe 3Ty KOMaHAgy QAOn4d noppgep
Mcnonb3o0
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hactpowka DHCP snooping

Bk n oy e BHC® Snoopingana ob6paboTkuRelmpanpocos

KomaHpga |[no]ipdhcp snooping check-giaddr

KomMmaHagHbPexum rnobanbHOMN KOHMGUIrypauwuwm
pexum

Pykosopac|locne BKNIWYeEeHMUSA 3TOM by HK LUK Cc
mcnonb3olnpusgasaku DHCP Snooping, c 0 3 RalayH bie a
KaxyTeHTudpPhRa8aarce Guard/ 802. 1x,
B npotTuBHOM <cnydae nonb3oBaTtTenwu
MHTepHeTYy.

Mocne BKNwYeHMa STOW dGYyHKUUN HEepdieps
npor

snooping verify mac-address. B p MBHOM CNYyH\eé
Rel aypy by or6pouweHbl, n B pes3ynbTar
nonyuymTb apjgpeca
10416.NMpunmep KOHPUrypauwum
DHCP-k nne HT, AOWHaMMyeckP-appaygaawwmwme PHCA-bHOT O
cepBepa
CueHapunm:
Switch A % DHCP Server
Gi 0/1
Gi 0/1
Switch B &=
a | ™~
L [
kaﬂ“&f DHCP Client H,,)
Pwucy a5k
War w T BkmmnmTte DHCP Snooping Ha ycTpoucT
HacTpao Ha KomMmyTaTope B).
T HactpapinkeopT (B QLaHHOM Cchny4yae no
nopr
B B#configure terminal

BBegounrte KomMaHAb KOHMUTrypauumncCNiLZ ogH
B(config)#ip dhcp snooping
B(config)#interface gigabitEthernet 0/1
B(config- if- GigabitEthernet 0/1)#ip dhcp snooping trust

235

@ §) QTECH

MWP [OOCTYNHEE



PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hactpowka DHCP snooping W

B(config-if- GigabitEthernet 0/1)#end

MpoBepllpoBepbTe KOHPUTrypauyunmio KomMmmyTaTtTopa B

T MNMpoBepbTeE, BKNWYEHDO nwu DHCP S
HacTpoeHBpRHABOR nNnopT DHE@RK Snoopi

T MNMpoBepbTeE KoHdourypaunmiw DHCP Sno
OcobOeHHO NMpaBUNbHOCTbL OOBEpPEHHOT

B B#show running - config

!

ip dhcp snooping

!

interface GigabitEthernet 0/1

B#show ip dhcp snooping

Switch DHCP Snoopingstatus : ENABLE

DHCP Snooping Verification of hwaddr status : DISABLE
DHCP Snooping database write-delay time : 0 seconds
DHCP Snooping option 82 status : DISABLE

DHCP Snooping Support BOOTP bind status : DISABLE
Interface Trusted Rate limit (pps)

GigabitEthernet 0/1 YES unlimited

B#show ip dhcp snooping binding

Total number of bindings: 1

MacAddress IpAddress Lease(sec) Type VLAN Interface

0013.2049.9014172.16.1.2 86207 DHCR Snooping 1 GigabitEthernet 0/11

10417PacnpocTpaHeHHbIe OWNOKM

f Uplink-noptT He HacTpoeH kKkabBHCRoBepeHHBW NoOopT

T Opyrom napamMeTp 6e3onacHocTuupinkcapya, Y@ HAM
Henb3a HacTpouTb DHCPepeHHBN NOpPT

1042.HacTtTpounka Option82
104.21.39¢ddhe KT KOHUurypauyuwum

T BknwuyRHCPcepBep, 4TOObB nNmony4vyaTb O6onblwe UHOPOPM:
agpeca.

f ®yHKkuyuyma Option 82 He 3aBUCWUT OT KINWUEHTa
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hactponka DHCP snooping " www.atechru |
104.22.MpuumMmedvyaHNs

®y H K Dpion8 2 POHE@P Snoopingu DHCPRelays B nawTCa9 B3 auMMOWMCKINIOY awu

10423.llarm HacTpoOMKM

i YT 06 bl peanni3oBaThb onTunMMnMlaunmniow pacnpegeneHmMd q

T Ecnwm He ykasaHo MHO e, BKNKYNTE 3Ty Py HK L U
B K n 0oy e DH@PNSNOOPING.

104.24.MMpoBepkKa
MpoBepbaBEyNHIHPO NU HaAaCTpPpOoOeHb N ampHGPSmoppng. K O H UL ypauyv

10425.CBA3aHHbIle KOMaHAbI

Nob6aBneOptwr8 2 B nakeTbiDAGPNnpocoB

KomaHga [no]ip dhcp snooping information option [ standard-format ]

OnuncaHwne|standard-format:y k asbiB@aemngapTHbBW opmarTt na
napamMeTp

KoMaHagHbPexum rnobanbHON KOHMGUIrypauwuwu
pexunm

PykoBogc WWcnmonb3ynrte 8Ty KOMaAaHAy, YyTOOB AOO0b6
mcnonb3o DHCP, UTob6ee@PHLP Has3Havyan apgpeca
MHcpopMﬁu,me

HacTtpounka n o@pban®2u uemote-id B BuAae onpepgensaer
nonb3oBaTenemM CTPOKWU CUMBONOB

KomaHga [ no ] ip dhcp snooping information option format remote-id { string
ASCII-string | hostname }

OnuncaHwne|string ASCIl-string: y K a 3 bl,B a edrt o cogpepxumoe
napameTp dopmMarTaennuywu sOption82 remote-id, npeagcTtaBns
onpepensemMytlw nonb3oBaTeneM CTpPOKY

hostname:y Kk a3 biBa®emTo cogepXumoe pacuwumps
remote-idOpt i on8 2, ABNAeTcd MUMEHEeM XO0CcC

Pexum Peknm rnobanbHONW KOHDUTrypauwum
KOHMUTryp

PykoBogc Wcnonb3yinrtTe 9Ty KoOMaHAy QAng HacrTp
mcnonb3onogonuumn Option82 B KayecTBE Ol

cogepxXxmmor o, KoTopoe pobaBndaeTcsa E
DHCP Has3THaympeeca B COOTBEeTCTBUU C |
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hactpowka DHCP snooping W

KoHndurypawmso ny @mion82 circuit-id B Bupage onpepensae:t
nonb3oBaTeNnemM CTPOKWU CUMBONOB

KomaHga [ no ] ip dhcp snooping vlan vlan-id information option format-type
circuit-id string ascii-string

OnuncaHwue | vlanidykas bbb AN, B KOTOpPOW HaxopgurtTcsg

napamMeTP agciistring:y k asbipapegenseMyto NonNb3oBarTe]

Pexum Pexum KoHdUrypaumm wuHtTepdenca
KOHMUTIryp

PykoBoac MMcnonb3d3ynte 3Ty KomaH@ryy mmm a0 peiecicitripp@®
mcnonb3o KayvyecTBeE onpepgensemMor o nonb3oBar
nobaBndaeTca4d B nakeTb 3anpocos DH
agpeca B COOTBeTCTBWUM C MUHPOpMaAaUuMUe

10426.Mpunmep KOHPUrypauwum
HacTtpoOpoa8 2 aAnsa naketoBICBanpocosB

War wn Hactponnka OCHOBHBLX @GyHkumnm DHCP Snoo

HaCTPOHacTpoitka Option82

B QTECH# configure terminal
QTECH(config)# ip dhcp snooping information option
QTECH(config)# end

MpoBepllpoBepbTe KoHurypauynmtw DHCP Snooping

B B#show ip dhcp snooping

Switch DHCP Snooping status : ENABLE

DHCP Snooping Verification of hwaddr status : DISABLE
DHCP Snooping database write-delay time : 0 seconds
DHCP Snooping option 82 status : ENABLE

DHCP Snooping Support bootp bind status : DISABLE
Interface Trusted Rate limit ( pps)

GigabitEthernet 0/1 YES unlimited
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hactpowka DHCP snooping W

1005.MOHUMTOPUHT

1051.0umncTKa

MPUMMEMAHMWE:ONHEeHNE KOMaAHA OYUCTKWN MOXeT nNpuUuBecTHMU
MHbOpMAaUMKM N, Takumm obpasom, K npepbBaHWtiw paborT bl

OnuncaHwune KomMaHpga

Oyvmuwaer 6 a 3y  clearip dhcp snooping binding [ip ][ mac ][ vlan vlan-id ] [
npuBsa3dkn DHCP |interface interface-id ]

1052.0Tob6paxeHuUue

OnncaHwune KomaHpga

OtrobpaxaeT KoOoHGuUrypauyuwm| showipdhcp snooping

OtTobpaxaerT 6 a 31 p 1 BasA3HKHWI | show ip dhcp snooping binding
Snooping

1053.0TtTnaak a

MPUMEYAHWECT e MHBblIE pecypcbl 3aHAT bl npwu BbiBOAe oT
OTknwuynte nNnepeknwyaTenb OTNajgKwW cpas3y nocne wuncno.

OnmncaHwue KomaHpga

OT m& @o 6 MDKWCP Snooping debug snooping ipv4 event

OtTknwyaeT oTnaagky ¢ obbT nodebug snooping ipv4 event

OT n a maaxoedDHCP Snooping debug snooping ipv4 packet

OtTkniwyaeT oTnaagky nakeT nodebugsnooping ipv4 packet
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa NFPP W

11.HACT P O MNKFAP P
11.1.063 00p

Monmntmka Network Foundation Protection Policy (NI

BpeooHoOCHbe aTakum Bcerga obHapyxXxuBawTcsa B CceTeBO.l
KOMMYTarToOpbl, YTO NpuUBOAMT K BbCOKOW 3arpys3ke UIN
3aknwyawTca B cnepgytuwe m:

ATakum Twuna «oTkKka3 DoDS)o OmOTyyKn BraRHMpMe»d N(A T b MHOT O nawm

OpYyrumux pecypcoB KoMMyTaTopa, 4MTO npuBepeTtT K nNpek,
MaccuBHBIN aTakywwmn Tpaduk HannpaB.I aHeyTKE AC NHoac oLH, 0 C3Te
urn. B aTomMm cnydJyae OO blYHBIN Tpaduk NpoOTOKOINaAa 7] T
o6bpaboTaHhbl urn, 4yToOo npmBoaAUT K HecTabunbHOCTMN I
Mepecobataplare T ak xe O6yaeT 3aTpoCHRpKEBEGHRBpPpBAaAAbBAOMDb

bBonbwo®enmMyecTBO aTaKywwmx mnNnakKkeToB, HanpaBfeHHbX
pecypcsb LI, CMunbHO Harpyxasa UM m Tem camMbMm BOIKWAS

nponmn3aIBoanNTenbHOCTb.

NFPPMoxeT 9ddhekTMBHO 3awnrtunT bCTcanckruesvays cobT NFEPPaMTxa Kaatme
nomepxXxmBaeT NpaBUNbHYW paboTy pas3nNnMUYHBIX CMUCTEMHBbIX
camMbiMm obecneymBasa cTadbunbHOCTbL BCEW CceTMn.

1122.NMpunoxeHwus

MpunoxeHue OnucaHue

OrpaHuydYyeHwUue
aTakKkwu

w

a pasnNUYHbBIX BPEeJOHOCHBLX art
aKn CcKaHupoBaHua | P B ceTwu
pManbTHPbEAPM P O T @B N Yy N P asg N eHun3
cTabumnnbHoonea mpaTtTa@ci®on Gynpkxal
paHWYeHNSd ckopocTMm aTackwu

pPpaHMWYEeHNA CKOpPOCTMU Tpaduka

akunm gnga BoOCCTaHOBNeHMUdA ceTwu

WOOIIONS
- 7 7 O O 4 W

n Tpadunk 0 O blY H bl X cnyxo6
6xoagunmo KnaccumdodunumpoBarThb
opuTeETHbI. Kor oa bonbuwoe
pasnaeTtcsa B LI, LeHTpPanbHLE
Py XeH, yTOoO npuBeageT Kk cbo

er o 3anyceke. Oy HKUMNS
npeageneHdHuns Nonoc bl nponycEk
bl leHMA nNnpumopumuteTtTa TakKoro T
nnm paboTtatb cTabunbHO

LleHTpanumsoBaH
pacnpepgeneHune
NMPONYCKHOMW cn

ZT O S®WIaIMm
OO0 MM OV ®»MT ®O
T WOS"TTaOs 049

1121.0r paHM4YeHMEe CKOPOCTMU aTakKkwmu

11.211.CueHapumn

NFPP nogagepxunBaerT obHapyxXeHMe aTack M OrpaHuMYeHMUe
nakeToOB, BKNnwYyasa nakeTb npoTARR)O,N an ppaaT3KeOUEaH NyAN pagaep)
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa NFPP W

obweHun UVIKICMB)pARppODaOKkoNnNa AgMHaMumyeckon DHGPH pnONy pauy
KXe nos3BoOondeT nNnonb3oBaTenam onpepenaTb XapakrT
oTBeTCTBYylWMNE NONUTMUKMN obGHapyXeHMWUS aTack " o]
paHMYEeHMUSAa CKOPOCTWNU aTakum @eANTmBYBTNBKeBBBCUBOO
KeARBMcnonb3ywTCcd B KayecTBe nNnpummMepa cueHapwuma gl
nM 3nNOoOyMbllWAEeHHUWK paccARRaero rnm& emalwHaorcatkm LM Hef
nbwasa 4Y4acTb pecypcoB UM 6yapet naxpaARBaTEcCcAKN g
oOopoCTHb AR e @B MbIWUNEeHHUWK a npesblwaert MaKcuMant
cnocobWMRPc Ty kaszaHHytw B non@hPhkeomamypymasopB, ( 06bl4HBI
ARP MoryTt ©ObTb oOTOpowewmld. PhazklArea@rammwe XO0OCTb He
NONYYUTHb pgocrTtyn K ceTu, a KoMMYyTaT @RP gHpey r @ Mo X e -
yctTpouncTBaM.

OOom a3aoo 440
~ 00 ©®© TO®O

The attacked switch will
identify and handle ARP
attack packets

4—ARP Request P
—ARP RESpONSe—=3 >

Switch

\Q, Altacker : ._D_/ User
=/ —_—

Pucy alelk

11.212.Pa3BepTbiBaHUe

T Mo ymonyaHuiow Gy HKLUNSS ARPOMH aopr ypraeHHAMHsSe HaMTsda KC K O p O C T U
c HaCTPOEHHDLMMN COOTBETCTBYWOWNMMU nonivARM Kk a mu .
3NOyMblWUWNEeHHMWKA nNpeBbWaeT OrpaHuMYeHUE CKOpPOCTI
OH nNpeBbWaeT NoOpor aTtTakwnw, co3jgaeTcyda nNnonb3oBAaAT
nogckaska.

T Ecnwn CKOPOCTARP Ba@awg MBIBINEeHHMUNK A npeBblwaerT np e/
onpeagene GRPpin mBaBENT Ha HOP Ma NARR,bleB bD TMBOEXTELT € B K T 10
M3onauwnmo aTtTakKkwu, UTOoOb OARPMH@H MOTCEH OMB&K €OTOED Py THD KB U
BOCCTAQHOBUTbL Ce€eThb.

NMPMEYMAHUWBO:NONHMNTEenNbHbBIE cBepgeHuma o KoHIBRTrypma.ums x,
pas3sgélmeTponka 3awnmtb LI

NMPUMEMAHWEaGbH MakcumManbHO mcnonb3oNRPP,b MIBYMEKHUMMTHE
OrpaHM4yYeHunMmsa CcKoOpoCTwu CPPaB3 N3nayBHMbCXN MCOICYTHMIO OBT Ccpe bl MNp.
Mcnonb3ymrtTe KOHMGUIrypauwunm, peKkoMeHOOBAHHbBLAEOAYUCTEM
show cpu-protect summary, 4 TO06b OTOOpPaAas3WTb KOHMDUTYyPpPpaAUUMN.

l122.leHTpanum3oBaHHOEe pacnpepgpeneHune nNnponyck

11.221.CueHapun

KomMmmyTaTop kKknacayméygumppege n@GPPHBIRO BTPEM Tunam: y nj|
(Manage), Map (Rpweyn n p o T(Rrotocal). Kaxpgewynkubmie eT He3aBUCUM)
NONOCY NpoOnNycCKaHWAC N \PREB NWOIHYWTE CTHMBIMECTHO MCNONb3O0B
nponycKaHU4A. TpadPnuk Cc nNPONYCKHOW CcNOCOOHOCT®GbIO,
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6ynetr oTb6GpacbBaTbcC4a. Moc Ty r® w ecknyaR@ papx maupmayioT C 4
nopsaake npuoputertTa.

Kak nokHaas3 aPwocly-B,k ek oMMy TaTop nonydvyaeT Oontelnete Konwu
naekxke OB n nak ARPp B Bbl3 biB a4 neperpysky Uun. B aTowMm
obpaboTaTtTb BCe nNakKkerThbl, M OonNnblwWoOEe KONMNMYecTBO Nakert
pa3nuyHbE npob6bnemmbl, Takwune Tanatk HacTaeabunouKJIGME HA P
OSPFu c6on MABRHay nxaocT ax.

Packeis received on the switch
causing cvedoad will be handled in
order of precedances.

\ D Telnet Packet
) =
7

Usar A

OSPF Packet

S

Switch

—_— Route Packet

\ Uses B Protocol Packet
) =

Mi—.u'aq:—.: Packet
Pwncy tle2k

l11222.Pa3BepTbiBaHUe

T Mo ymMonyaHMWIW ULeHTpanusaoBaHHOE BblgeneHWe nNono
ANSs Has3HayYeHUSs He3aBUCUMOM NONOCHL MNpPOMNYyCKAaHMU

cnocobHOCTM ans4 KaXporo Twuna cnyxo. B ToO B [
n a Kk e Tehlet, YyTOOB OOecnevyHnODB Oegrapabatemet,cny X6t
3aTemM ob6pabaTboPRAPETMNAAKIOTELEPXKAaHNS cTabunmnbHOC
OSPFun | HaKOoOHeEL, obpaBRPTHiBaeT nNnakKkerTbl

f Ecnu onucaHHBDBE B bllHEP emMPHOEOMIye MBIO 3MNHOM K a 10T B K OHGV
yMOoOn4yaHMMI, B bl MOXeTe COOM B HTACTT YW WLM nglmay X

cnocobHoOCTb MU KOS ddPUULMEHT NPONYCKHOMW cNnoOCObBHC
11.3. Py HK UMM

11.31. Ba3z3oBble KOHLEeNTbI

ARP Guard

B nokanbHbBEXKAN)CIRamxec(a conoc TMACAagwpECS Ma ARPe p eiar o
mrpaert BaXHYytWO ponb B o0b6ecne PDeSHantma kK @ e 3Hoan ARFa B o B @

O3HayvawT, YTO Ha wnw3 Yyepes3 ceTb oTnpaBnseTtcsa 6o
naek e ARPB YTO NpPpuUBOAOMT K OTKas3zy wnwsa npepgocTtasBng:
UT oObl ompBepi@a TUTb TakKume aTtTakwu, OTARPHMNaibT&@K KK OPOETa®e
M N30NMUPYNUTE UCTOYHMUK aTakKkwu.
IP Guard
MHorxekepckne aTakKumu U MNPOHMUKHOBEHUSA CceTeBbIX BUpPY
AaKTUWBHBLIX XOCTOB B CeTMu. [MToaToOoMYy TNHO r3vaeH UaVKaaoHr n pryoen
nponNnycKaHua ceTwn, 4TO nNnpuBoaguMT K CcbHBOW ceTeBOro c
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UT 0o6b pewuntb 3Ty npoobREECH ,LayekdD M@YPEEZT@PMBALWT dy H
IPGuard g n npegoTBpaweHMd Xakepckor oBlastat AMormpmo B aH U g
CHMXeHUSAa Har pwsakeur orHayelél.e pBemMa cyuwecTBYPRart gokB:a O CHO

CkaHupoBaHMMWe |IPMa3avpeeHceaH nHia 3 Ha Y e HU 9 . Kak camasa 6onbuwa
TUN aTakK He TONbKO nNnoTpebnseT NPONYCKHYW cnocobH
ycTpouncTBO, HO MEa/XNKEeC HEBKITHOBITECUAM HC T BY XakKepCcKUX arTa
OTnpalB-rRakeToOoB Ha Heclpr-aigpeegloll@a@HaAaYeHNda C BbLCOKOMWN
TMN aTakK B OCHOBHOM NpeagHas3HadeH Ansa noTtpefneHwusd
ecnun cywéPeatagpyeeCT H a 3 H @ 4 erHeMpsAe, C blMBakKK®TTCbH HanNp A MYy 0 KO MM
YynNnowm, He 3aHumMasd ple-aype e Hdla H aEycentmn 9 IR-e a KceyTube C T B
oTnpaBngawtca Ha UIl, KoTopbn ARROgresm aWMpAGmEapsem™, 3 an
coo0TBeTcT dRraquipeer coy Ha3Ha4vYeHUS4a. Eearwm csHaciillwkomn prats
nakerToB, pecypcbo UM 6yagaytT notpebndartbcsa. O9T1T0T TM
nepBsBbLIN.

UT o0ob6b nNpepoTBpPaTUTSL nocneagHMn T niR-n aakraaTKMB, oad paaw
HamagnmTe N U3IONUPYWNTE UCTOYMHUK aTakKkwu.

ICMP Guard

ICMP — a5 TO pacnpocTpaHEeHHBbBN noaxopn K OunarHoOCTMUKE o]
ax®wanpddBoT XxXxo0CcTa MapuwpyTusaTtTop uvuniun wowBENMPaTop B
Mpeagblgywmn npouyuecc TpebyerT, yTob6b UM o6pabaTtbwbBan
notTpebndas wpcaow dEBc Ecnwu NOYMBbBIWWAEHHNK oOoTnNnpasBns
ax-®wanpolEMPBHa uyueneBOe ycTpoWCTBO, OrpoMHbBIeE pecypec
CMNnbHO nNnoTpebnaTtTbCcaa, M yCcCTPOMCTBO MOXeEeT pJaxe He

aTack Ha a3 b@VWepmngmom. bl UmpégoTBpaTuTb aTakKkwu 3aTOro

ckopocTb IGMPKkeaoBakXe HangumrtTe U MU3IONUPYNTE MUCTOYHLI

DHCP Guard

DHCPwWnpoko Mcnonb3yeTcd B NOKaNbHBX celPAXpEito® BAWNH:
O9T0 BaxXHO agna ceTeBon OesppavsHoBaunboBeadHapgaompue@T
aT a HECP, TakKkxe Ha3bBaemas aDHE@R o M cmoyie@ By Tunanogge
MAC-agpeca Oonsa wupokoBewartTenbbHCR pRacscmbUsKHbl €3 auHCOTCpOYB
aTaknm B WNWHTepHeTe MOTFTyT JNerkKo 3 aBepumemwHI®OR OMO X & T
oTnpaBUTDbL gocTaTbHCRO wRopPwceaBNnONb3OBAaATHL agpecHO

3
n

npepgocTtTaBDHERc®EBE P OM, B TeyeHWe onpepgeneHHOTro ne
cnyyae aBTOpU3OBaAaHHBDBE X o dPrabg pHe@HEPMQ T TN enDdB@AT EM BB O
CMOTYT NONYyYuMTb AgocCcTyn K ceTun. YTobb nNpepoTBpPaAaTUT

nak e DHCP, a TakxXe Haumagmnte N N3ONUPYNTE MUCTOYHWUK ar
DHCPv6 Guard
DHCP B e p ¢ 1 BDHCPV6 | WNPOKO McCNONb3yeTcd B JioKalNbHBX C

Ha3HadeHN s IPeEop PHC® Be pc u DHCRv4 | , DHEGPV6G wnmetwT npobdnembl
6beszonacHocTbBHCPAT @ippm Mie  BHCRV6M KCeTeBOW 3Oy MbLWNEHH
oTnpaBuUTbL bonbuwoe KonbDHCRVG TBOU TR BBIpOMKLOMBONb30BAaTSL
npocTpaHCTBO, npepgocTDHERVE HHBE TEARBARBOMNMODPELENTEHHC
BpemMeHMU B 9aTOoM cnyyae aBTOpPU3OBaAaHHDBE WHBCTW, HeE
cnepoBaTenNnbHO, He CMOTyT NONyyYwWmTb AJAOCTYynNn K ceTwn.
orpaHmMybTe CcKODHCEBVEb MN ameénaBIek BCTTAKW .
ND Guard

ObHapyxeHne NODpcegeocHoOBHOM ucnoJ/IWB Yy @nNesa pE3 Ce&Lme Xy
agppecoB, O6HapyXeHMUdA MapuwpyTumsdaTtTopoB, OOHBHPYXeHMUN:

mcnonb3yeT NaTb Twunos nd&Be, T odb b mBeaMepHOUNA),comaogemmeein  ( (
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MapuwpyTusRSropabétasneHne MRAWpPpW TMSs@maOPAPp ABNEHNE. <
Has3bBawTca NDakeTammu

Self-Defined Guard

CywecTBYWT pas3fNMWYHbe TUNbl CeTeBbX NPOTOKONOB, B T
Takumue KakK nNPOTOKON OMYWETKDSRKR, KPROoFHA@QWMAWRBT OOT pPaHUYH
BGP) mn npoTokon uMHPopMaLUuIRIP) 0o RapmwpmwTycapmgoamc {BamM H
obMeHMBaAaTbCa NakeTaMW NO Ppas3HbBIM NpPpoOTOKONaM. o1 m
Ur w obpaboTaHb COOTBETCTBY WUKVIA CIEPTOETBOXKE NF @AM P O
3anyckaer nNpoTOKOIN, 3TO nNoxoxe Ha OTKpPbBTMUE 0 K
3Oy MbIWNEHHMUK oTnpaBnsaer 6onbuwoe KonumyecTBO npc
ycTpouncTBO, Ha ycTponmcTtBe OyaAyT noTpedbnatbca OfTf
YCTPOMNCTBO MOXeT paboTaTb HenpaBWUNbHO.

MockoNbKY pas3nNnMyHble NPOTOKONB NOCTOAHHO pa3s3pabar
BapbupytTcA B 3aBuUCUMOCTWLpoenHarkomve 3S@B@a 20IMC KRB TP
QTECHo6ecneuyunBawT camMoonpepgendemMytlr gawmayx.Tpblanas3e
rmbko HacTpaumBaTb TUNb 3aWNTb B COOTBETCTBWUU C
nonb3oBaTenNbCcCKWX cCcpepgax.

11.3.2.063 0p

Ocob6beHHOCTHSB OnuncaHwue

OrpaHun4vyeHnwune c OrpaHunymuBaerT CKopocTb B COO
OCHOBE€ XOCT CKOPOCTMW Ha OCHOBEe XocTa u wu
MmaoeHTUudmnkKkauyums« ceTMn

OrpaHunydyeHwue c/ OrpaHunymBaert CKopocThb B coo

OCHOBE NOPT CKOPOCTWN HaAa OCHOEMUumMPy®Ead aTla
MoeHTUudMnKauyums4

Mepnmong MoHuTOoOp OTcnexuBaerT 30y MbéaTNeakKkHXWwnB
YKa3aHHbBWN nepunopy

Mepumono msonauulMcneayerT annapaTHOE obecney
3NOYMbIWAEHHNKOB, X OBMTHKIWIOLBIO P
YKa3aHHbBWN nepunoapy

JdoBepeHHbBe xoc/loBepdaeT XO0CTY, He oTCcnexXwusa

LleHTpanusoBaHHKN@acndpunumnpyetrT nakKkeTb U NpuUuop.l

pacnpepgenedHune

cnocobHoOCTM

11.33.0r paHM4YeHMEe CKOPOCTMWU HaAa OCHOBEe XocTa ¥
OrpaHMYbTeEe CKOpPOCTb NakKeToOB aTak XOCTOB WU UOEHTMU
Onpepgenunte cKARPMpoBaHME

OnpepgpelPtxkeaHupoBaHMUE.
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11.331.MpvuHUMN paborT bl

XOoOCTb MOXHDO moeHTUudnuumpoBaTtTb ABYyMSA clPagpeamuy: [
MoeHT W P WbBANprp@apTa ©n Ha ocHMBE@a gupcexcoag HOAWaNbHOT O Y

mopeHTunpnviANmpaopTa. Y kKaxXxjporo xXxocTa eCcTb OrpaHwuuy
(TakxXxe Has3bBaeMblh NOpPOromMm TpeBOT W) . OrpaHu4dyeHwHne
atTakKkmu. Ecnum cKopoCTb aTaKkywWMXx MNakKkeToOB MnNpeBbWae:
oT6pachbBaerT N a Ke i ble gpEawbAEe HIN e cKopocCcTMWU. Ecnwu
nNakeToOB aTakuW npeBbWaeT NoOpor aTakunm XO0CTa, X0CT
XoCTa, a T a K Xrmp-cooronGpuaeBHIASE T

ATaka co cKaARPpvoEairam enpoun 3 onTUNARPecCcmpme BIRWEITIHM E N O |
CKaHUpPpOBAHMUSA, nNoNyyYyeHHbLe B HaAaCTpPOEHHBNW nNnepunony, C
ycnosumn:

T MAC-apgpec MCTOYHMUK a KaHanbHOT O y poBHBammBeaxsieT C s
MCTOYHUMUKA U3IMeHSAeTC4a.

T MAC-apgppec MCTOYHMUKaA KaHalR-agpeo MPODBHHMUEKIE ABJ
bnEmpoBaHHHEBPYvaMO peHCO Ha3 HavYeHMA NOCTOSAHHO MeHAeT

CpedPvmnakeToB, npeBbWalWMNXx nNnopor CKaHupoBaHMA4, non
ecniP-agpec MCTOYHMUK A ocCcT ae tPeaso p @ € N 3HVMBE3HHHABHME, H 1 A noc
MeHdAeTCSqa, BO3MOXHO, mpooe3atHwmma aTakKka CKaH

NMPUWMEYAHME /NNePPo 6 HapyXxmMBaeT onpepgeneHHbBN TuUN nakKkerT
oTnpasBtapeadobwedHmymMmmHncTpaTopy. Ecnum TtTpadiiPPHeTakwu
byaeT NOBTOPHO OTnNpaBNATbL CUrHan TpeBOrM [JO Tex

MPUMEYMAHWEOGL npepgoTBpaTtTuTb notTpebneHwne pecypcol
nevyaTbtio xNFPRaamycbiBaeT XypHanb OOHapyXeHMS aTak |
6y dbepa C 3agaHHOMN CKopochNRPRP He OQREaARHMATBIB@ET K O JT
trap-c 0 0 © We H U

11.3.32.CBA3 ®EHACTPOMUKM
McnomresvdRPguardB kKkavyecTBe npumepa:

HacTtTponmka rno6anbHOro OrpaHuM4YyeHMHA CKOPOCTHM
aTakKuMm M nopora CKaHMUpPOBaHMUA

B pexnme KoOoHNFPPy pauwumn
3anycTuT ey arpeguaadd rate-limit {per-src-ip | per-src-mac} pps 4 n 4 HOAVC KT P
OFrpaHMYEHUN ckopocTMHm ans4 y3nos, onp PmegpecHbl X |

H
MoeHT U Pu VAN,onpogp 17 a , M ys3nos, onpepgeneHMASxa aopacacHO.]
KaHanbHOro ypoBHSA,VL(ANmemOIpdplakaTopa
C
r

3anycTwnTt egarp-guara atigck-threshold {per-src-ip | per-src-mac}ppsgns HacTpPOMWKM
noporoB aTakKu y3nos, onpeagendPraHapxe cAa o @eR OB & DUica
VLAN,nop T a, M ys3nos, onpepnene MAGIXO HeEC & CKHOHBERT MK XTOJ HY
moeHTUWPUKIARP paopTa.

3anycrTwuTe arp-guara scarythreshold pkt-cnt, 4TO00O6bB HaAacTpoOMUTbL NOpPpOT
ARP.

HacTtTponmka oOorpaHmMyeHNSs CKOPOCTMU HA OCHOBE X
nopora CKaHMpoBaHWUA Ha MUHTepdence
B peXxMumMe HacTpoOMWKMU UMUHTepdenca:
3anycTwnrteynipp arp-guard policy {per-src-ip | per-src-mac} rate-limit-pps attack-
threshold-pps o n a HacCTpPOWMKM OrpaHMUYeEeHNM cCKoOpoOCTHM n n
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moeHTMPMuUuMpoOoOBaHHLX HalPegpesBa, nagepgpWAbakaDOP a, a
TaAaKXe XO0CTOB, mMopeHTMN Gnuup o OMAGIUXP eHCAa OKCaHHDEBIBhH HACCTX M@ AY

mMoeHTuUpakisANbpneawa uuHTepdence.

3anycTtute réppmaapHgngard scan-threshold pkt-cnt, 4T OOHb HacTpPOUTHLb
CKaHMpoBaHMUA Ha UHTepdence.

NMPNMEMAHWEHacT OGS LWe e BpeRR guarb mblR guard noggepxXusBatwT
aHTMCKaHMWpPpoOBaAaHUE.

1134 0rpaHM4YeHNE CKOPOCTWUW HaAa OCHOBEe NOpPTOB

11.341.MpuuHUMN paborT bl

Kaxngsbn noprT nMeerT oOorpaHum4yeHume CKopocCcTMHU n nopor c

ObITb HNXe nopor a aTakKkmnm. Ecnwnu CKOpPOCTHDb nepepadyu
C K oCcpTOomn ansa noprTtTa, nopT OT6paCbIBaeT nakKkerThbl. Ec1
npeBblwaeT nopor aTakKkmu H a noprTt, I'IO[II’Bp-CpOGOF6MLI.$BTHpMMpyeT

11342.CBAA3aHHaA KoHdurypauwuns
McnomreovdRPguarde kKkavyecTBEe npumepa:

HaCTpOﬁKa rnoGaanorq)oocrrpnamvaqeommmBoeKmopTOB
aTakKkmu

B pexume KoHNPRR:ypauwuwu

3anycTtute apeguaadi mte-limit per-port pps, UTO0bOGbB HaAacCcTPOUTHL OrT [
CKoOpoCTKW nNnopTa.

3anycTuTe ap-guad mttagk-threshold per-portpps, 4 T06b HacTpoOWUTb NO
noprTa.

HacTponnka oOrpaHumyYyeHMUsAs CKOPOCTMU HaAa OCHOBE
MHTepdence

B peXxuMmMe HacTpoOMWKMU UMHTepdenca:

3anycTwuTe nfpmamaguardypolicy per-port rate-limit-pps attack-threshold-pps, 4 T 0 6 bl
HacTPOMUTb OlFTpaHWMYEHME CKOPOCTM MU NOpPOr aTtTakwmw nop:

11.35.Mepnmoa MOHUTOPMUHT a

11.351.MpnMHUMN paboTbl

Mflonb3oBaTenNnb MOHWUTOPWUHIa npepgocTtTaBndaetT uHddopmMauwm

cumcrteme. Ecnwu nepunoang msonauunmn paBeH 0 Guard o ecT
aBTOMAaTUYeEeCKWN BbHNONHSAET MNpPOrpaMMHBA MOPpO@EBPHHAT
nepumon MOHMUTOPWUHT a. Ecnu pgna nepnmopga wmsonsuyumn
Moaynb 3aWnT bl aBToOMaAaTMNW4YEeCKMN msonumpyert X0CT b,
obecneyeHnmemM, MU ycTaHaBNuBaeT nNepuwopsg OXumgaHumsa B
MOHMUTOpPMETBMOENEH, TONbKO €CcCnun nepumop U3IONAUMUN P:

11.352.CBA3aHHaA KoHdurypauuns
Mcnonb3syem ARP guard:B KkadyecTBe npumepa

HacTtTponka nepumopga rnob6anbHOro MOHUTOPMUHT a
B pexume KOHNPRR:ypauwum
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3anycTturte &rp-gquard gnyonitor-period seconds, 4ToOO6Hhl HacTpPOUTHLb
MOHWMWTOPWUHT a.

11.36.Mepuuopn maonauum
11.36.1.MpuMHUMN paborT bl

Maonauyuma BbmMoONHAEeTCHA C NOMOWbK 3aWUWTHBX NONKUTMUK
peanma3oBaHa C MCNONb3OBaHMEM annapaTHOro déunbTpa.
He ©OyayT oTnpaBnNneHb Ha ULUEeIMpaeaaMHMioOeonmeemBPg |
paboTy ycTtponcTBa.

AnnapaTHasa mMm3onauuMmsa nopgpepxXxuBaeT OBa pexumuma: W30
OCHOBE noprTa. B HacT oARBegaard mmpieNDa guardomoexme pXunusaeT
annapaTHYW M30NALMK HAa OCHOBE NOPTOB.

B O@’QJ,[(DB&HI/IVI HacCcTpoOeHa nonmTMKa aon4 maonauunmmun 3nNoyrt
pecypcCcbl OFfpaHMW4YE€eHbl. Kor oa annaparTtHEBblEe pecypcChbl na3p
XYy pHaa”b, 4ToOOHhl yBegoMunTeb o006 3TOM agMMUWHUCTpPaAaTOpa.

11.36.2.CBA3aHHaA KoHdurypauwuns
McnormresvdRPguarde waw BEe npumepa:

HacTtTponka nepmopga rnodGanbHOMU uM3IonAaAuUUMN
B pexume KkoHNPRR:ypauwuwu

3anycrkama/rarp-guard isolate-period [seconds | permanentfgna HacTpPpoOWKU nNep
msonaumun. Ecnu pgna nepumoga M30NAUMU YyCTaHOBMNEHO 3
ycCTaHOBMNEHO HeHyneBoOE 3HavYeHNe, 3TO 3HayYeHNe y
ycTaHoBneHopeamareate Haeaknm ARP 6ygoyT NOCTOSHHO M30nNl

HactTponka nepumopga maonaumm HaAa MHTepdhence
B peXxuMmMe HacTpoOMWKMU UMHTepdenca:

3anyc ko mMaeyHmipp arp-guard isolate-period [seconds | permanentf g9 HaAaCTPOMKM

nepunopga m3sonauunm. Ecnu agna4a nepunopga msonauummu yC
OTKNWYeHa. Ecenwmo ywKearmWHeBBIOEe 3 HavdYeHWe, 3TO 3 HayeH
msonsauumu. Ecnwu Yy C T a HpEmnanem,o aHakwe H VAR P oyaoyr n c

M30NMPOBAHBbI.
BknwyeHne M3O0ONUPOBAaHHOW Nepeapapecauyunmn
B pexume KOHNPRR:ypauuwm

3anycTuTte anp-guada tisalgte-forwarding enable, UTOObB BKNWYNUTbL UNU3O0ONU
nepeapjgpecauymutio.

BknwyeHMe nepeagpecaumMm Cc OrpaHumMyeHUEM CKOF
B pexume KOHNPRR:ypauuwm

3anycTwuT e arp-guara raelimit-forwardingenable, 4y To00ObB BKNWYNMTbL Nepea
C OrpaHWUYEeHNEM HCOKBOEP ONCOTPUT aH.a O C

MPUMEMAHHE:acTOAaWee BpeARR guard nwm@me pxXxmBaerT KOH U T Yy
M30NMPOBAaHHON nNnepeapgpecaumunm MU nNepeajgpecaumm Cc Ofr
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa NFPP W

11337 0oBepeHHBbIe XOCT bl

11.372.MpvuHUMN paborT bl

Ecnu BB He xoTwWwTe oTCnexuBaTb Yy3en, Bbl MOXeTe 3
YyTob6b pgOBepdATb y3ny. OTOoOMYy pgoBepeHHOMY yH3dily. 6yper

11372.CBAA3aHHaA KoHdurypauwus

B Ka4vyecCcTBE€ npunmMmepa MCHOHblBZyVITe daHTUNWNCKaHMNWpPpOBAHWE

HacTpo#nkae HJHObLBXe pPX OC T O B
B pexume KOHNPRR:ypauwum

3anycTuTe ipigoamdatmiged-hostipmask, 4T 06b fgOBEepPpATb XOCTY.

3 a n y c roumraey tousted-host {mac mac_mask | ip mask | IPv6/prefixlen}, 4yTOO6Hhl
X 0 ¢ Self-defined guard.

LOBepwM

1138 leHTpanus3omacimpeaeneHne NPONYCKHOMW cno

11.381.MpnMHUMN paborT bl

CnyxbamnpepnpeneHGPRenogpasgeHsmappasngnpasn ¢Mamge),

Map wpRoute)un poT dxotocol). ( MoapobHee cmM. B cnepgytwen Tab.
cnyxbbo wnumeer HE3 aBMEMMYCEK alHMMAQ C YPasmyxe e Mmamyibl
COBMECTHO mcnonb3oBaThb cBowm nNonocob nNponyckKkKaHWs
NpoOoNyCcCKHOMW cnocobHoOCTWU, oTbOpacboBaayxH. nB@eTHKGCHY

obpabaTbBakwTCcdad B nopsgkKke npuopuTterTa.

NFPP no3sBonaewmcapamapy Trunbko Has3Ha4dvaThb nonocy npo

npas
aker
6pab
MW H
Tpo

SIS O O g

on cnyxo6bw 6ypyT 3apepxXxuBaTtTbcda B o4vyepeawu

S900T O J<®OIK 3

OST 40400 OL

nonb3oOBaHWE pecypcoB o4Yyepeaum OOAHUM TUNOM

Tun nakeTumun ycnyrun, onpepeneHHbin B CPP

MpoT ok on | tp-guard, dotlx, ridp, rerp, slow-packet, bpdu, isis dhcps, gvrp, ripng,dvmrp,
(Protocol) igmp, mpls, ospf, pim, pimv6, rip, vrrp, ospf3, dhcp-relay-s, dhcp-relay-c,
option82, tunnel-bpdu, tunnel-gvrp

MapuwpyT unknown-ipmc, unknown-ipmcv6, ttll, ttl0, udp-helper, ip4-packet-other,
(Route) ip6-packet-other, non-ip-packet-other, arp
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akeToB B 3aBUMCUMOCTMU oT dbakKTMYyeCcKOMN ceTeBOMu c
eHund MOornum ©ObiTb oOoO6paboTaHb B nepBylto
B NpoTokonoB obecmaebiuvmByemp AITPEAKBMNTIGEH,Yy 0a N p e/
T
c

ouyenpt

K a nakeToB ynpaBneHwus obecneynBaert H €
TpaTopa, TeM caMbMmM obecneyumBas MNpaBUMNbHO
CcTBa U yny4ywas BO3MOXHOCTMW 3aWUTb ycTpowWcT

cne KnaccundpvmanpoBammeeHMNA CKOPOCTMU BCe TuUuNbl N
MewawTcs B o4vyepengb. Korga oagumH Twumn cnyxbbo o06pe

n MO T

Cypcb oONFeRneoms.o ndae TC TapdaMiMOHpMy HacTpawnmBaTb NPOULEHT.!
MX Tpex TUNOB NakKkKeToOoOB B oOoO4epenwu. Korga pagnwuHa o
eBblWlaeT 3HavYeHWme obwewnw AOANMUHB OYMepengwu, Yy MHO Xe€HH
WHMe mnakeTb 6yagyT oTO0padBHEB aNTppecasso.T BPTaaua e ppaikckm o

nakKkertT



PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa NFPP W

Tun nakeTun ycnyrum, onpepeneHHbin B CPP

Yn p a B n e H U ip4-packet-local, ip6-packet-local
(Manage)

NMPUMEUYUAHMB:eneneHusa TunoB c nHakOT pcomi k a8 3paausuaresn ell I

11.382.CBAA3aHHaA KoHdurypauwus
HacTponMmka MaKcMMaAanNnbHOWU NPONYCKHOWMU CNOCOOHOC
B pexume rnobanbHOW KOHDUTYypauum:

3any croma gy gpu-protect sub-interface {manage | protocol|route} pps pps_value g n g
HaCTPOWKWNW MaKCUMaNnbHOMW NPONYCKHOW cnocobBHOCTWN YK

HacTponMmka MaKcMMaAanNnbHOINO NpPpoOULHEeHTAa YKas33aHHbIX
B pexume rnobanbHOW KOHDUTrYypauum:

3anycTuTtey cpwopaeetgsub-interface { manage | protocol | route} percent
percent vauegna HaAacCTPOMKW MaAaKCUMaAanNbHOINO NpoOULEeHTa ykaasa

114 KoHndurypaums

KondunryparOnmcaHnume M KomMaHAga

Hac T poin kARP | arp-guard enable FMob6anbHO ARPmuarda e
Guard

arp-guard isolate-period HacTtpawunBaerT rnob:e
msonsauwnguarA RP

arp-guard isolate-forwarding | Bk nto4yae T m3on
enable nepeapgpecaqguareh ARP
arp-guard ratelimit- Bk nwovyaert nepeaang
forwarding enable Or paHwuyeHuNe  ARRguasdp
arp-guard monitor-period HacTtpawunBaerT rnob:e
MOHMUTOpPMUHguaad ARP
arp-guard monitored-host- HacTtpawuBaerT M a
limit KonunyecTBO
KOHTponupyeaux AR

arp-guard rate-limit HacTtpawunBaerT rnobe
C K 0 p AARR guard

arp-guard attack-threshold HacTp erT rnob6
K 1

anea
arT guam P

o))
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PykoBopgcTBoO

HacTtpoika

nNo Hac#APOd NKe
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cepusa QSW
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KondnryparOnmcaHnume M KomMaHAaga
Hac T poin KARP | arp-guard scan-threshold HactpauvBaerT rnob6
Guard ckaHunposaguad ARP
nfpp arp-guard enable Bk ntoy a eARP guard H a
MHTepdence
nfpp arp-guard policy HacTtpawunBaerT o]
CKopoARPguardmn nopor
Ha UMUHTepdence
nfpp arp-guard scan- HactpawumBaerT nopor
threshold APRguard Ha uMHTepc
nfpp  arp-guard isolate- HacTtpawunBaerT nepwu
period APRguard Ha uUHTepc
Ha c 17 p dPiGuaad | ip-guard enable BkniwoyaeT r niBduarth b H
ip-guard isolate-period HactpauvBaer rnob6:e
n 3 o n salg guard
ip-guard monitor-period HacTtpawunBaerT nepwuc
MO H U T o pPugdarda
ip-guard monitored-host- HacTtpawuBaerT M a
limit KOnnmyecTBO
KOHTponupyweamdbx | P
ip-guard rate-limit HacTtpawunBaerT rnobe
Cc K 0 p dRguard
ip-guard attack-threshold HacTtpawunBaerT rnob6
aTack guad P
ip-guard scan-threshold HacTtpawunBaerT rnob6
CKaHUMpoOIPguard s
ip-guard trusted-host HactpawnBaeT pgoBep
guard
nfpp ip-guard enable Bk nioulguardHa WHTeEPp
250



PykoBopgcTBoO

HacTtpoika

nNo Hac#APOd NKe

NFPP

cepusa QSW

KondnryparOnmcaHnume M KomMaHAaga
Ha c 1 p dPiGuaad | nfpp ip-guard policy HacTtpawunBaerT o}
ckopoRgusdmn nopor
MHTepdence
nfpp ip-guard scan-  HacTtpawuBaerT nopor
threshold IPguardHa WHTepddence
nfpp ip-guard isolate-period |HacTtpauBaert nepwu
IPguardHa wuWHTepddence
Hac T pon HCMP | icmp-guard enable FMmob6anbHO KNMRPIgoard e
Guard
icmp-guard isolate-period HactpauvBaer rnob6:e
n 3 o n alGMPwuard
icmp-guard monitor-period HactpauvBaeT nepwuo
r n o 6 a nleMPoguard
icmp-guard monitored-host- HacTtpawunBaerT M a
limit KoOnnmyecTBO
KOHTponupyeguargk | C
icmp-guard rate-limit HacTtpawunBaerT |
Or paHwuuyeHuwN elCMPgoapdo
icmp-guard attack-threshold HacTtpawnBaerT rnob6
aTackwun guadiP
icmp-guard trusted-host HacTpanBaBa@peHHDBE
ICMP guard
nfpp icmp-guard enable Bk ntouadGVP guard Ha
MHTepdgence
nfpp icmp-guard policy HacTtpawunBaerT o]
ckKkopd@vPguardunopor
Ha MWHTepdence
nfpp icmp-guard isolate- HacTtpawunBaerT nepwu
period ICMPguard Ha uWHTep
Ha c 1T p o n RHCP | dhcp-guard enable BknwoyaeT r nRHERguardd
Guard

@ §) QTECH

MWP [OOCTYNHEE
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hactponnka NFPP W

KondnryparOnmcaHnume M KomMaHAaga

Ha c 1 p o nRHECP | dhcp-guard isolate-period HacTtpawunBaerT rnob6:
Guard msonaunnguiHCP

-

C

dhcp-guard monitor-period HacTtpawunBaerT rnob6
MOHMUTOPMUHTIgaardDHCP

dhcp-guard monitored-host- HacTtpaunBaert M a
limit Konu4yecTBO X0CT
KoOHTponupyemguaxd DH

dhcp-guard rate-limit HacTtpawunBaerT rnobob:
C K 0 p ob¢i€Rguard

dhcp-guard attack-threshold |[HacTtpawuBaert rnob6
aTakn Quar€P

nfpp dhcp-guard enable Bk ntoya OHCP  guard H a
MHTepdence

nfpp dhcp-guard policy HacTtpawunBaerT o]
cCKopo BRAOP guard wu no
aTaknm Ha WMWHTepdhewn

nfpp dhcp-guard isolate- HacTtpawunBaerT nepwu

period DHCPguard Ha wnHTep

Ha c 1 p o MHCBV6 | dhcpv6-guard enable Bkniwoyaer r n ooHERVeE
Guard guard

dhcpv6-guard monitor- HacTpawunBaerT rnob6:

period MOHUTOPUHT aguaRIHCP v

dhcpvé6-guard monitored- HacTtpawuBaerT M a

host-limit KOnnmyecTBO
KOHTponupyemmigoard D H

dhcpv6-guard rate-limit HacTtpawunBaerT |
OrpaHmyeHune DHERY®
guard

dhcpv6-guard attack- HactpawuBaerT rnob

threshold { per-src-mac |per- atTaku Dbua@Bv 6

port} pps
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
Hactponnka NFPP W
KondnryparOnmcaHnume M KomMaHAaga
Ha c 1 p o MHCBV6 | nfpp dhcpv6-guard enable Bk ntoyaPHCPv6 guard H a
Guard MHTepdence
nfpp dhcpv6-guard policy HacTtpawunBaerT o}
CKopoBHCRV6 guard 1 no
aTaknm Ha uWHTepdden
Ha c 1 p d&Nid &uard | nd-guard enable FfmMob6banbHO BIguaodH ae
nd-guard ratelimit- Bk nwovyaert nepeaag
forwarding enable orpaHumyeHunmem guard p
nd-guard rate-limit per-port HacTtpawmwBaeTr no6an
OrpaHumyeHune quaap o
nd-guard attack-threshold HacTtpawnBaerT rnob6
per-port a T a K nguaddD
nfpp nd-guard enable Bk ntoyuMDegmardHa MHTEDp
nfpp nd-guard policy per- HacTtpawunBaerT o]
port ckopocguaNBomor a-
MHTepdence
Ha c 1 poinkSelf- | define Ha c T p a n Buamest Self-defined
Defined Guard guard
match HacT pawnnaasamatch Self-
defined guard
global-policy HacTtpawunBaerT |
OrpaHuM4YeHune cCKop
a T a Reif-defined guard
monitor-period HacTtpawunBaerT nepwuc
MO H UK T o [Belftdefimed guard
monitored-host-limit HacTtpawunBaerT M a
KonunyecTBO K OH
x o ¢ TSelfedefined guard
trusted-host HacTtpawunBaerT JoBe
Self-defined guard
253

@ §) QTECH

MWP [OOCTYNHEE



PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa NFPP W

KondnryparOnmcaHnume M KomMaHAaga

Hac 1 p o 1 kSelf- | define name enable B k n oy a eSelf-defined guard
Defined Guard rnob6banbHO
nfpp define name enable B k n oy aSelfrdefined guard H a

MHTepdence

nfpp define HactpauvBaer o]
ckopocTtu n Self-getined
guardHa uuHTepdence

HacTtponka log-buffer entries HacTtpauBaerT pas\
XypHana NFI XypHana
log-buffer logs HacTtpawunBaerT
bydepusauyumm XypHa
logging vlan HactpauvBaer d
XYypHaAanoB Ha OCHOB
logging interface HacTtpawunBaerT q
XypHanoB Ha OCHOB
logging enable BkniwoyaeT nevyaTtb X

11.4.1.Ha ¢ T p oARR @uard
1141.1.39¢ddbe KT KOHPUurypauyuum

T

ARP-aTakun MgeHTUMPMUMPYIKWTCSHS HaAa OCHOBEe XOCTOB Ul
ARP H a OCHOBE XO0CTa noghpepxumnsaert OB a pexunma:

nc
nc
K a
C K
C K
cu

XxopWwargpeca, moeHVLAbDM Kk aoppa M mMageHTuMmpumkaumnsa
XxXomgMAC-agpeca KaHalnbHOT O VPOBYIAN mn mmewpmTiadn K
XA TUNn MOeHTUMPUKaUMKM aTakKu MMeeT oOorpaHwuve
opocTb ARPankpeetBobBlLa e T nNpepgen CKoOopocCcTMwu, nakertbl,
opocTM, oT 6pachbBaltTackse. TAARBOIPE BGIKUL@ @R AT C MO PO T a
cTemMa nevyaTaerT MHbPopMauyumniw trapcopderue HelApm O T

mnoeHTuMdPMKaumMm aTakKWM HaAa OCHOBEe XxXxocTa cucTema 1
ARP guard T ak xe MO XeT obHapyxuBaTbARB.TaAmMackKkcKk aaarg

C K
dun
K a
no
M O
an
Ha
3 a
ne

aHMPOMARRYy K a3 biBakwT Ha TOMACaAaT®ewc X@mM@bllb HOT 0 Yy
KCunuposawH, HIP-agpeogHuBMEeHAeTC4a, WA@-a mpreoc U C X
HanbHOTNO YypoBHPAa oW ewCXpMKICBIPIB-B8 Ap6IC HB3HaAYYeH.!
CTOAHHO MeHaAEeBTHAMO WMpocrtan cipakb a TbiBaHMUSA XOCTE
rytT BbinonNHATbARPK aHRpOUB®DHMM@OBAaAaHB UM NpepgocTa
ACcbCN@P@ MUHMCTpaToOpa.

CTponrTe n/ARE-guard vowo s Ha3HaAYeHUSMM3IanNmMmEPBaEPBRadH®bl X
nnmcem nNnpoTwmB aTak Xo0cCTa, BTG ¢ B a kHeaaT bl Ma T
pecbnanunceb.
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
HaCTpOI7IKa NFPP W
11412.MpuumMmeyvyaHNs
T Onga «KoMaHRAO®b, HacTpoeHHON KakNFPRB preaxxn me B Opiabwu
KoOHdUMrypauumm wnwHTepdenca, KOHGUIrypauuma B pexvy
mMeeT nNpumopuTeT Hapg ToOoMNW, KoTopas NRPB.TpoeHa B
T UWsonauma oTKNWYeHaAa NO YMONYaHUI. Ecnu wmsonsauy
3anMyT annapaTHbe 3anmcum mMopyna 6Ges3onacHOCTM.
1T ARPguardnpepoTtTBpauwa®S-amra@amkBkmwa KkommyTaTtop, HO He

ARPunmn aARPBM CceTWun.

T Ona poBepeHHBLX NOpPTOB, HacTpoeHHBEXDANAMRP A M HaMU
guastd He pgencTBYET, npegoTBpawada noxXRPeepmxezabartil
AOBEeEpPEeHHbLEe NOoOpTH®hl. JononHutenbHble ®OAlecgue Huea o0
pasagélaeTpornka gMHaAaMKWARPKONW npoBep

11413. llarm HaAacTpoOMNKM

B k n o4 e ARPguard
T (O6asaTdRPguacdB K NtO4EeHa NOoO yMOnN4YaHMUI.

T 971y PYHKLMI MOXHO BKNYNTb MHFPPPIXM M8 pPeKdme.)
KOHMUrypauumm wmnHTepdenca.

T EcnMRP guard o TKNt4YeHa, cmcrtema aBToOMaAaTWNUYeCKMU o\
X0BT CKaHUpyeMble XOCTb M M3ONUPOBAHHBIE 3anwuc.

HacTtTponka nepunoARPGaad nauyuunm
T OnuvoHadndBom MARRguado TK NlOMeHa NnNo yMoONn4YyaHMUI.

T Ecnwm NnakeTHBbN Tpadumek 3NOYMbIWUWAEHHNK OB npeasbllL
onpeagenegfPpeBB MPXeTPOWTbL Nepumog umsonauumum gn
nakeToB W, cnepgoBaTeNnbHO, ANS9 9KOHOMUWU pecCcypoc

T MNMepnmopg msonaumm MOXHO HacTQpP O UNFBP BN np eBx npveex Uk MoeH
KOHPUrypauumum uUHTepdenca.

T Ecnwm nepuoanj mM3onsuyuunm M3MeHeHwm, HamcmonNb 3yiowm
cooTBeTCTBYLOWUAN nopT, ypanawtcsa, a He oOTcCchnexil

BknwyeHne umMs3onupoBaHHOW r1GCegpd apnpecauyunmn ARP

T OnuvoHadanbWlaonupoBaHHaASH nARP eqriaT B J1LOMHSE H a no

yMONn4YaHMUI.

f UTo0oOB cCcaoenaThsb msonaunio 4eimanagement @lane,HAO0 NH eT 081 b K (
forwardingplane, Bbl MOXeTe BKNWUYUTb 3Ty dYHKUMKIO.

T 9171y dDYHKUMIW MOXHO BKNYUTbNAPP.pexnme KOHPUT YP:
Bk nwyeampaHMyeHNSA ncekpoepaoacpremc a suand ARP
T OnuvoHadANEIH@ GYHKUWUS BKINKYEeHa NOoO yMONYaHMUI.

9 Ecnu BcTynaeT B CWMYyo GHAIBIE bl ABTOQIE,L UBAbI HMIO X€E T €
dbyHKUMIO, 4YTOOGB NponmnyckaTb HeKOTOpPpbe nNnakeThb, I

T 31Ty ®MYHKUMIO MOXHO BKNWYMUTbNARPP.pexmme KOHDUT YDP:
HacTtTponka nepuwopgaARRGuanmditr opuMHT a

T (O6sasaTenbHO) MepunABP guaddH m ® O pyuvHOrfiadi a HM KO COC T a
600c ek yHLAO.

1T Ecnu HacTpoeH neARMouad, n DN MH@MP AMY O MCNONb3yerT .
nepumopga MOHUTOPUHIra, WU HACTPOEHHBNWN Nepumopsg MO

@
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa NFPP W
T Mepmon MOHUTOPUHIAa MOXHO HacTpMNRPR.b B pexume
HacTtpo#nka MaKcuUuManbHOT O Konu4yecTBa X0CT
ARP Guard

T (O6sasaTtTenbHOo) [lo yMONYaHMWI MAaKCUManbHOE KOonNwu
ARP guard, coctTaBngaeTt 20 000.

T PasymMHO ycTaHoOBMUTE MaKcCcuUuManbHOE KOnuM4YyecTBO
ARP guard. Mo wE@RMYeEeHMIS KoNMmmyecTBaA OTCNeXUBaAaeMblX
6onbwe pecypcoB UIN.

T MakcumManbHOe KonmyecTtTBO XARPE guard,, MOOKIHTOP OHIAMCPTY PeOMU
B pexXxume KOHNPRP. ypauumm

T Ecnwn KonuMmyecTBO oTcnexunsaembdx0 0 x o(caTHOaBY e B ID € T V
yMon4yaHuMao)agMumHucTpaTtop ycTaHaBnmeaeTOOOMmak cu m:
cmctTemMa He ypagandaeT oTcnexunBaeMbkeHERRORB, Td en e
value that you configured is smaller than current monitored hosts 20000, please clear a
part of moni3ttaar eads glauumntas w.seegomMmngaeT agMMUHUCTDPa
KoOHMUrypaumsa He BCTynaert B cuny " YT O HeK
Heob6xogunmo ypanurteb.

T Ecnwu Tabnuuya OTCINeEeXusaeMblX X0OCTOB 3anNoOnNHEeHS:

« YNFPP_ARP_GUARD-4-SESSION_LIMIT: Attempt to exceed limit of 20000
monitored hostsyaonyBe gqoeMH @@ MU HMCTpaTopa.

Hactponka noplkRGuard Tak u

il
)l

Oba3aTenbHbBN.

Ona pocTuxeHUs HanmnyduweARP pzddameHa ysawWaATHACT
orpaHuMmyeHnMme CKOpOCTW Ha OCHOBe xocTa M nopo
orapHmyeHune CcKopoOCIR-&ngmMHeac ao Cl HOOTBRM HM KA < nopor a
IP-agppeca wnc ToOoryYpHanHkMad e<H M eH ac KO PMABEEm peca MU CTOY HMUK.
Mopor aTakuMACa oppeH@B A CTOYHUKaA.

Mopor aTakKkwu MO XHO HacTpoutTb NFPP Wwemknee pemxKufpal
KOHPUrypauumum uUuHTepdenca.

Ecnmn HacTpoeHHOEe oOrpaHmyeHMmMe cKoOopocTu OBonbuwe
XYy p H&WERROR: rate limit is higher than attack threshold 500pps.», 4YTOOHbl
yBeagoOMUTb ajgMUHUCTpaTopa.

Ecnu HacTpPOEeHHBWN NOoOpPoORNBTHUMN OMMEGDBAWERT W,r PANCTE
XYy p Ha%WERROR: attack threshold is smaller than rate limit 300pps.», 4yToO0O bl
yBeagoOMUTb ajgMUHUCTpaTopa.

Ecnm namatTb He MoxXeT O6bTb BblgeneHa oOOHapyXeHH
nevyaTtaeT %WNFBRHARP GUARD-4-NO_MEMORY: Failed to alloc memory.»,
ytTogmepgoOMNTDbL agMmHucTpaToOpa.

OrpaHMyeHNne cKopdMAC-agmHeac a0 CHOBEYHMKA wUMeeT np
OrpaHmdyeHunmem CK O pPeacarpye cHaa WOCCTHOOMBHEM K a B TO Bpewm
MMeeT nNpunopumTtTeT HajJg OTr paHmEee HIWEPM aCKOpPOCTU Ha

Hactpounka nopora ARRGumMipoBaHMA

)l
)l

T

Obsg3aTenbHBLBN.

flopor ckKaHMpOBAaAHWMUA MOXHO HacT NERPMBI B Bp @& IKM M €K
KOHOUrypauumm uUHTepdgenca.

B Tabnuue ck ARPippa@RsHMEAS TONbKO nocnegHue 25¢
Tabnwunuya C K a ARPpoaBmTtIMH e H a, nocnepgHad 3anunceb ne
paHHIWI 3anunceob.
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
HaCTpOI7IKa NFPP W
T ATaka co ckKkaARPmos aimunapwoun3onT MARP,e cmon ynuaek HHT bble

Te4YyeHune
MCTOYHMUKAaA

10 cooTBeTCTBYIT MAGiHnDveyC U 3

y pReaeHpie cOUKCTMPOHBIBKHE  MH30OM €

cCeKkyHg,
KaHanbHOTO

MAC-agopec MCTOYHMUKaA K a HPaangbpHeOCr OM CYTPOOUBHHUSIK au (pu K c n p
IP-agppec Has3HadYeHMUSH NOCTOSAHHO MeHseTCSda, " B |
NOpPOroBOe 3HaAaYeHWUe CKaAaHMUpPOBAaAHMUEA.

11414 MpoBepkKa

Korgpa xocT B ceTu o TmARRHBal akeorM MIyaTKaeTTop ,a PHRE@Uarg, 0 € H H bl 1
npoBepbTe, MOTYyT nNW 3TKUW nNnakeTb O6bITb OTNpPaBNEeHbL H.
T Ecnm nakeThb npeBbiwatT nopor aTakun uMnam nopor
XypHan aTack.
T Ecnwn anas 3NOyMbWIEHHNK A cos3paeTcsd M3 O0NUPOBE
Xywan wmsonauyumu.

11.4.15.CB A3 aHHLbLIe

FMooban

KOMaHAbI

bHoe B WRRRCuUaH e

KomaHpa

arp-guard enable

KomMmaHagHbPexum KoHdurypauumum NFPP
pexum
HacTtTponka rnaoaepmemar a 3ARRA Guau n

KomaHpa

arp-guard isolate-period [seconds | permanent]

OnunmcaHwue
napamMerTp

seconds:
Ha O

permanent:

YKa3bBaerT B

mnu nwobdoe

nepuoan
3HavyYyeHNe

M3onsauumu
ot 30 pgo

MOCTOSHHY IO

8

YKad3bBaerT H a n3o

KomMaHAH b
pexunm

Pexum KoHpurypauumum NFPP

Bk nrwoye

Hue M3IonupoBaHHON rCegpd aanapecauun ARP

KomaHRaa

arp-guard isolate-forwarding enable

KomMmaHaogHB|Pexum KoHdurypauumm NFPP
pexunm
BknwyeHune nepeamppcreagmpoc T WGUaARP

KomaHpgpa

arp-guard ratelimit-forwarding enable

KomMaHAaH bl
pexum

Pexum kKkoHdurypauyumum NFPP

QTECH

MWP [OOCTYNHEE
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PykoBopgcTBoO

HacTtpoika

no Hac#POnke cepumsas QSW

NFPP

HacTp

oriwrKoab a N bLMHeOTr o A a

Mo m AR Guard

KomaHpa

arp-guard monitor-period seconds

OnunncaHwm
napamer

e
p

seconds: y K a3 biBmR&EPNO L
konebnetcsa o1 180

MOHUTOPUHT a B
po 86 400

KomaHAaH
pexum

bl

Pexum kKoHdburypauyumum NFPP

HacTp
ARP Guard

b

K a MaKCcCuMmmManbHOT O KonunyiyecTBa

KomaHpa

arp-guard monitored-host-limit number

OnunncaHwm
napamMer

e
p

number: ykKkas3bBaerT
onanas3oHe oT1 1

MaKcumManbHOE
go 4 294 967

KOIMMWMAY e
295

KomaHAaH
pexum

bl

PexvmmHdpurypaunmum NFPP

HacTtpo

MKa rno6anbHoOro orARRGuade Hu A

KomaHpa

arp-guard rate-limit {per-src-ip |per-src-mac | per-port} pps

OnunmcaHwu
napamMer

per-src-ip:or paHM4YMBaeT CKOPOCTSb -X/MAPKEOA®T .0

per-src-mac:or paHMYBBEAPOCTbL KaxapeoaMAET

per-port:or paHM4YMBaeT CKOPOCTb KaxXAaoro

pps: yKas3bBaeT OrpaHuMYeHMUe CKOpoOCTHMH
KomMmaHgHbB|Pexum KoHPurypauumm NFPP

pexum

HactTponka rnob6anbHOARFPGonaodpora aTakKkwm

KomaHRaa

arp-guard attack-threshold {per-src-ip | per-src-mac | per-port} pps

OnunmcaHwu
napamer

per-src-ip: HacTpawuBaeT NOpPOTr artak ka gipeac

per-src-mac: HacTpaunpaerT
MCTOYHMUKAaA.

nopor a T aakaup e

QTECH

MWP [OOCTYNHEE

@

per-port: HacTpawBaeT [K@PKQIO raT alkow TMAN 4
pps: ykas3bBaeT nopor aTtTakKw B pAauana
ABnNseTcsa KonumyectTBONBBAKEeTOB B CeKy
KomaHagHbB Pexum KoHpurypauumm NFPP
pexum
258
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
HaCTpOﬁKa NFPP W
PykoBoac|/lMMopor aTtTaku paonxeH OblTbhN @ACGBKEOHD OUCITUN

mcnonb3O0

HacTtpo

MKa rnoobanbHOTO

KomaHpa

arp-guard scan-threshold pkt-cnt

OnnmcaHune|pkt-cnty k asblB@PpoOr CKaHuUpoOoBaHug B Auan
napamerTp

KomaHagHblPexum kKoHdurypauumnm NFPP

pexunm

Bk nwoyue ARP€GuardHa MHTepdence

KomaHga nfpp arp-guard enable

KoMaHaHbB PeXxum KOHMDUTrYypauumm UHTepdpenca
pexunum

Py k oBopac|ARP Guard, HacTpoOeHHasa B pPexXume KOHOOU

mcnonba3O0

npuopuTteT Hap 3aWMTOWN, HACTPOEHHOMN

HacTtpo

MKa nepuoARP GuaxdbHiaa mMHT e pdence

KomaHpa

nfpp arp-guard isolate-period [seconds | permanent]

OnucaHwMe| seconds: yKkasbBaeT nepumog msonduyumm B
napameTplHa O wmwnum niwboe 3HauveHume o1 30 pgo
OTCYT BBOME&S UL UMNU.
permanent: yka3bBaeT HAa NOCTOAHHYW MU3O
KoMaHOgHB|PeXxumMm KOHPUTYypauuUuKM UHTepdpenca
pexum
HacTtpounka Or paHuye HARR-Guacdk mpoaoopor a
MHTepdence
KomaHga nfpp arp-guard policy {per-src-ip | per-src-mac | per-port} rate-limit-pps
attack-threshold-pps
OnuncaHwne per-src-ip: HacTpawunsaerT OrpaHuMYeHNe C K
napamMeTp Kaxgoro ucxaprearaa | P
per-src-mac: HacTpauBaeT OlFpaHUMYeEeHUE C
KaxgoroeagAeCca MCTOYHMUKA.
per-port: HacTpaWB&HMEO ICKDHPWL TMU U NOPO
noprta.
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hactponnka NFPP W
rate-limit-pps: yKas3bBaeT OlFpaHM4yYeHMUeEe CKO
19999.

attack-threshold-pps: ykas3bBaeT NoOoOpor aTakun B

KomMmaHaOHBPeXumM KoHOUTYypaumm uUHTepdenca
pexum

PykoBopagc|/lMopor aTtakwu pgonxeH ObTb paBeH UMM
McCnonba3o

HacTtTponnka nopora ARRGuumpaBanme pdcde nce

KomaHga nfpp arp-guard scan-threshold pkt-cnt

OnncaHue pktcntty ka3 bilB@PODI CKaHWUpPOBAaAaHMUA B Aguan
napammeTp

KoMaHagHbB|PeXxum KOHMDUTrYypauumm uUHTepdpenca
pexunum

11416.NMpnmep KOHPUrypauwum
3awumTta UN HARPGoaHD B e

CueHap 1T B cucteme cywecTBYWT aTaku y3noB
nNPpPaBMUNbHO YyCTaHOBMUTbL CcOegUHeHUE

T Bcucrteme cywecTBYyeT CKaHuMUpoOBaAHM
BbICOKY 3arpysky UI

War w T YcTtTaHoBMTe NOpor aTtTakKKWu Ha OCHOBE
RGN f YcTaHOBMTEe nopor ckaHupoBaHus AR
T YcTtTaHoBuMTEe nepumopgnexdxaumm Ha 18

QTECH# configure terminal

QTECH(config)# nfpp

QTECH (confignfpp)#arp - guard rate - limit per - src-mac 5

QTECH (confignfpp)#arp - guard attack-threshold per - src-mac 10
QTECH (confignfpp)#arp - guard isolate - period 180

MpoBep3anycTtunrte skhaovrEppaayp-guard summary, UTO0ObB OT
KOHPUrypauuto

(Format of column Rate-limit and Attack -threshold is per -src-ip/per-
srcmac/per - port.)

Interface Status Isolate - period Rate- limit Attack - threshold Scan-threshold
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa NFPP W

Global Disable 180 4/5/100 8/10/200 15

Maximum count of monitored hosts: 1000
Monitor period: 600s

3anycTturte show anfpm yarp-guard hosts, 4T oOOHhl 0T
oTcnexmBaeMble XOCT bl

If col_filter 1 shows "', it means "hardware do not isolate host".

VLAN interface  IP address MAC address remain-time(s)

1 Gi0/43 5.5.5.16 - 175

Total: 1 host
3anycTturte ghow anfpp yarp-guard scan, 4yTOOHhl OT

NPOCKaAaHMWPOBAaAHHDBE XOCT bl

VLAN interface IP address MAC address timestamp

1 Gio/5 - 08c6. b3 c2 20434030 23:50:32
1 Gio/5 192.168.206.2 08 c 6. b 3 c 2 204340630 23:50:33
1 Gio/5 - 08c6. b3 c2 20434030 23:51:33

1 Gio/5 192.168.206.2 08c6.b3c2.4609 2013-4-30 23:51:34
Total: 4 record(s)

11.42.Ha ¢ T p ol @uard
11.421.39¢ddbe KT KOHPUurypauyuumm

T IP~aTakn umpgeHTUMPMUUMPYKWTCS HaAa OCHOBE XOCTOB UMK
moeHTUnduIP-amak Ha ocHRP@BTEaKMOCWBEHT N PULUUNPYITCA

mcxopntWargppeca, moeHVLADWM KRoTpPPa. Kaxagbem Tun wnpge
aTakKkwu mmeerT OrpaHunuyeHune cKkopocTwH " nopor a
IPnakeToB nNpeBbWaeT npepgen CKopocCcTwu, nakertbl,
orTbpacbBatwTCSAa. Ecnwu d¢PknoapkoecTTOBB  MNeppeesbalUHave T nopoc

curcema pacnevyaTbBaeT MHOOpPMaLU WEP-CoO oTOpLEEBHOATPEM N O
mMaoeHTUMPUMKaLUMM aTakKMW Ha OCHOBe XxXoCcCcTa cumcTtemMa 1

T IPGuardTak»xe MoXxXeT OOHapyxwunsarTlB. aAHTKMC KcakHIPHPMOPBOABHAY
npumeHAaeTCA4 KP-ammaakae TeHbevn y o wmu M IPea@ppasco vHa 3 Ha vy e H b
NMNOCTOHAHHO M e HRreem pcedc, MHOT O4 HUNK a ocT dRearrpde cn p e X
Ha3HadYyeHNd HIRagpesemcHROKaNbHOINO ycTpoOWCTBaA.

T Hactponte WPyguwmsauwmowobb Has3HavYaTb annapaTHO WN3C
AnNsa 3am@mAWATBATAK XOCTa, YyTOObB nNakeTb aTak He
nepecbnanunceb.
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa NFPP W

1

AHTK aHnpeslRampecosB npunmMmeHsgaeTC 4 K aTakKkawm C
IP-nakeToB  |P-akppredra Has3 HayvYyeHUsa He dsanmpeercddR®.Nno kK an
orpaHmnyuBacetPnakepodtagpee Has3HadvyeHMWd aBNAeTCS
IP-appecom.

11422.NMpuumMmedvyaHns

T

Ona kKomaHgbl, HacTpoeHHON KakNFPB prexxn we B Opiabuu
KoHdUMrypauumm wnwHTepdenca, KOHGUIrypauuma B pexy
mMeeT nNnpunoputTeT Hapg TOMNM, KoTopasa NRPB.TpoeHa B
Mz3onaumsa oOTKNKWYeHa NO yMOMNYaHMUI. Ecnu wmsonsauy

3aVIMyT annapamm,m;l)ensa61@4:ccmnaCHOCTV|.

11423.llarm HacTpoOMKM

Bk ntoye Wnaeard

)l
)l

1

(O6sasaTémuearde x NtoYyeHa N0 yMoOn4yYaHMUI.

o1y PYHKLMIO MOXHO BKNYNTb MHFPPIeXM M8 pedme.)
KOHMUrypauumum wmnHTepdenca.

EcniRguardoTkniwyeHa, cuUCTeMa aBOONAEBKMEAEMWMbLEY X QS

HacTtTponka nepunofd&uandi onauyuumm

il
il

1

1

(Heob6sasatTenbHWPpuadeonyyafayaHMI OTKNKWYeEeHa.

Ecnwu NnakeTHBWN Tpaduk 3NOyMbWNEHHWK OB npesbll
onpepgpene@fPpeBB MOXeTe HaAacTpOWTbL Nepuopg wunson4
nakeTtToB M, cnepgpoBaTenbHO, ANHA O3KOHOMUM pecypoc

Mepumong mMs3onaAuULMKM MOXHO HacTp o UNFBP vBn np eBX npveex MKMeH
KOHPUrypauumum uUuHTepdenca.

Ecnwu nepuoanj Mm3aonauumu M3 MeHeH H a 0, 3NoyM
COOTBETCTBY LWWROTICOAP, T ,a yHEAa MO T CNeXmnsatwTcsa.

HacTtTponka nepumopgalP@uumaHintTopumuHr a

T
T

T

(O6sasaTtTenbHoOo) TIlephlPg@wmdmoHymMOpPpUMARAI CcOoOCTaBndaerT

Ecnun HacTpoeH nelPGuard, veH NMHAaUMMA MY 0 M CNONb3yeTc
nepmopga MOHUTOPWUHIAEPUOHaAKOPOEOPBHIA TepaeT

flepnmon MOHMUTOPMUHINra MOXHO HacTpWNAPR.b B pexunme I

HacTponmka MakKcummManbHOro KonumuyectHRGUuardocTOB,

T

T

(O6ssaTtTenbHoO) [lo yMonyaHuUI MaAaKCUMalndbHOE KONwu!
IP Guard, cocTamsoataerT

PasyMHO ycTaHOBMUTE MaKcuMuManbHOEe KOolPuadc TBO X ¢
Mo Mepe yBenmMUYeHMda KonumyecTBAaA OTCNexXuUBaeMbIX
pecypcos UI.

MakcumanbHOe KonumuyectTBO XxlBGuUAd,B, M KXJOHOT PHOaETUN TP @& MT
pexume Y maprPR.

Ecnwu KonumyecTBO oTcnexmnBaemblx0 O x o(c3aTHOaBY € @D € T V
yMOn4YaHMw), a ajgMMHucTpaTop ycTaHaBnh®aetT wMa
cmcTtTemMa He ypansgeTtT oTcnexuBaeMbkeHERRORE, Tdhence
value that you configured is smaller than current monitored hosts 20,000, please clear

apartof monitoredhosts.»3Ta uWHPoOopMaumsa yBegomMnsaeT agMUHNUC
KOHMGUrypaums He BCTynaertT B cuny n 4yToO He K
HeobOxvmOooW AanNUTb .
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa NFPP W

1

Ecnwu Tabnuuya OTCNEeXnWsaeMblX X0OCTOB 3anonHeHa
« YNFPP_IP_GUARD-4-SESSION_LIMIT: Attempt to exceed limit of 20000 monitored
hosts.», 4 Ty OMWTb agMUHUCTpPpaAaTOpa.

HacTtTponka nopPcdGuad aTakm

1
1

T

1

O6bdg3aTenbHBLLN.

Mopor atTakKkwu MO XHO HacTpounuTtTbNFPP wpremkupe pe xu ma I
KoHdUMrypauumm wmnHTepdenca.

Ecnn HacTpoeHHOEe OrpaHmyeHme cKopocTu OBonbuwe
XYy p Ha&%WERROR: rate limit is higher than attack threshold 500pps.», 4y ToOO6Hhl
YyBEeOgOMWMHEH naag paftopa.

Ecnum HacTpoOeHHBN NOPOr aTakW MEeHbLle OorpaHWUYe
Xy p H@a%BERROR: attack threshold is smaller than rate limit 300pps.», 4T OO bl
yBegoMMTb agMUHMCTpaTopa.

Ecnm nmamMadaTb He MOXeT ObTb BbageneHa o©HHBEONaKE HH
nevyaTtaeT %NAPR PNGUARD-4-NO_MEMORY: Failed to alloc memory.»,
yToGBEOQOMNUNTbL agMUHUMCTpPpaToOpa.

OrpaHuMu4dyeHNne cCKopocCcTMH HIP-a Dreioadae M MEXOJRPNOPUT

oOorpaHunmydyeHumem CKoOpoCTMH H a OCHOBE€ noprTa.

HacTtTponka nopora IR@GQuardmpoBaHUA

T O6sas3aTenbHbBN.

f Nopor cKkaHUpPOBaAaHWUA MOXHO HacT INERPMEI NB Bp @XIKMEI eK
KOHMUrypauumum wmnHTepdenca.

T ATaka co cKaARPmos aimnapon3 onT MARP,e cmmn ynuae HoH bbie
TeyeHne 10 cexkyHI, COOTBETCTBYIWT chnepgywowmm Yy (

O IPragpp@acTOoO4YHNMKA OCTaeTcCsd NpexXHUM.
o IPrapgppec Ha3Ha4dYeHUd MOCTOSHHO MeHSaeTCHA 7]
IP-agpecowm, a BpeMd UMU3IMEeHeHWUSd nNpeBbWaeT nNop

HacTtTponka poBepeHBuaxi xocTtoB | P

T OnuvoHandwo ymMmonyaHunt pPgmpmeprHBHACXPOTH.

T OnsgaP Guard Mo XX H O HacTpoutTb IR-aawecier, 5K0DTOoOptbE He
oTcnexXxumuBaTbCcC4ga.

T OJoBepeHHBeEe XOCTb MOXHO HacTpoMAPB. B pexume KOt

1 Ecnwu B Taobnuuye oTcnexXxuBaeMb x -KWGor 0 amCwalke,C
cooTBeTCTBYytlWas« poBepRapmavyd B XdZawT ) ,( cumcrT
aBToOMaATMYeCKMU ypgandeT 9Ty 3anuchb.

T Ecnwn Tabnuuya O OBE€pPEeHHDLbX X0CTOB 3anonHeHa,
« %ERROR: At t empt t o exceed b,i mitgBosfgomMnG b tr
agMuMuHuUcTpaTopa.

T Ecnwn OOBEpPEeEHHEBbN X0CT He M ceXMveaT nNGebHTabr a § T a JKeyHp,
« %YERROR: Failed to delete trustedobesdomutsl . 1
agMuMHucTpaTopa.

T Ecnm xocTy Henb3sa pgoBepdTb,« WERRORKRma Frae U & da & Tc
trusted host 1.1.1.0 255.255.255.0.», 4 TyHegoMNTb a@pm@HEHMUCTPAT

1T Ecnu xocrT, KOTOPOMY MOXHO p[JOBepATb, y Xe cCcyuwe

Bep
« ’ERROR: Trusted host 1.1.1.0 255. 25542660b0 |

yBegomMmnmTob agMMmnHuMcCcTpaTopa.
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtpoika

NFPP | www.gtechru_|

1 E

cnu

ys3en, KOoOToOpbWi HeobGBXoagumo ypganuTb W”3

cumctemMa nedvarta®BERRORustaa host 1.1.1.0 255.255.255.0 is not
found.»,

1 E

Xy pH@%UERROR:

cnwu

YyTYEHeIOMUTbL agMUHUMUCTpPpaAaToOpa.

O OB

namMarTb H e MO XeT ObITb BblgeneHaapnaeepeHTE

11424 MpoBepkKa

Kor ga

1 E

Fail ed 5,0 varlobesm omemer W AMUMHKUCTparT

XO0OCT B CceTwn IPampansHaT Kkoammvmg TR TOIP Guardac T poe
npoBepbTe, MOTYyT nNW 3TKWUW nNnakeTb O6bITb OTNpPaBNEeHbL H:

cnwu

CKOpPpOCTHDb MBaEKPEETHOHBbI XO TX OHCET [DOB npeBblwaeT

CKaHuMnpoBBaHMNW4a, 0T06pa>|<aeTc;| Xy pHan aTacKkum.

aona4d 3 NOoOyMblWUWnNneHHMK a co3gaeTcd M3 0NNMPOBE
Xy pHan mnaonauunmun.

1 E

cnwu

11425.CBsi3aHHbIe KOMaHAZIAbI
FMmob6banbHOe BKI/GKHE HKNeE

KomaHpa

ip-guard enable

KomMaHRAaHB
pexunm

Pexum kKkoHdurypauumnm NFPP

HacTporwkoab a n birHeoprwo aa u 3le@Guard u n

KomaHpa

ip-guard isolate-period [seconds | permanent]

OnunmcaHwue

seconds: ykas3bBaeT nNnepumoag umsonsuumum B

napameTp/lHa O uwunu nwbdboe 3PaweHBE 400.
permanent: yKa3bBaeT Ha NOCTOHAHHYIW M3O0

KomMmaHgHbB|Pexum KoHPurypauumm NFPP

pexunum

Hac T porwkoab a n biHeorwo A a MO H UPTGgdi HT a

(@ arecy

KomaHga ip-guard monitor-period seconds

OnunmcaHune|seconds: ykKa3s3bBREIENOA MOHUTOPUHT a B

napameTplkonebnertcsa o1t 180 po 86 400

KomMmaHagHB|Pexum KoHPurypauumm NFPP

pexunm

PykoBopgc Ecnunu nepumopg msonaumum wumusameHeH Ha 0,

mcnonb3o cooOTBEeTCTBYWOWMNW NnoOpT, ypandwTcsa, a
264
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOﬁKa NFPP W

HacTponnka MakcuMumManbHOro kKonuyecrtHRGuardcTOB,

KomaHga ip-guard monitored-host-limit number

OnunMcaHunme/ number: ykas3bBaeT MaAaKCUMaAanNnbHOE KOMNMWNUYE
napameTp/lgananasaoHe oT 1 go 4 294 967 295

KomaHagHbB|Pexumdwma ypauun NFPP
pexum

HacTporiwkoadb a n bcHrompaoH M4Yye Hna IRGuarpoc T M

KomaHga ip-guard rate-limit {per-src-ip | per-port} pps

OnuncaHMe persrc-ip:or paHMYmMBaeT CKOPOCTD b -XMBpKO®T .0

NapaMeTP perporttor paHMumeaeT CKOPOCTb KaXABoro

pps: yKas3bBaeT OrpaHMYeHMUE CKOPOCTMU

KomMaHagHblPexum KoHdurypauumum NFPP
pexunm

HacTtTponnka rnobanbHolPGuardopora aTakKkwmu

KomaHga ip-guard attack-threshold {per-src-ip | per-port} pps

OnwncaHwne per-src-ip: HacTpmauBareTaTaknm NS Kaxppec

NapamMeTD perport: HacTpamBaeT Nopor aTaku AnNS

pps: ykas3bBaeT nNnopor aTtakw B pAguana
M3 mMepeHMasIK /| C

KomMmaHagHbB|Pexum KoHdurypauumm NFPP
pexunum

PykoBopgc/ MMoparakwn pgonxeH ObTb paBeH wunun npe
mcnonb3o0

HacTtTponka rnob6anbHoOro népgsoarch CKaHUpPOBAaAHMUA

KomaHga ip-guard scan-threshold pkt-cnt

OnncaHune|pktcnty k asblB@POr CKaHMUpoOBaHWUgG B Aguan
napamMeTp

KomaHagHbPexumHaeour ypaumnm NFPP
pexunm
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
HaCTpOﬁKa NFPP W
HacTtTponnka poBepeHBuaxl xocTtoB | P
KomaHga ip-guard trusted-host ip mask
OnuncaHuelip: ykasbagepecl P
napamMeTP mask:ykasbmaexypalpRca.
alimcnonb3ymmWaIsA g AoaneHMda BCexXx [JoOoBep
KomaHagHbPexmwmmwHdbdurypauumm NFPP
pexunm
PykoBoac Ecnu Bb He XOTWUTe oOoTCNnexumBaTb XO0CT
MCNONb3O0O/YHTOBREOBEPRADBTYITOT OOBEpPEeEHHLN X 0C ]
IPrnakeTb Ha UFhn®es owmgpr@mHMmM Y e HNUN CKOPp
O TpeBOT ax
Bk nwoyuedWrvGelardHa uMHTepdence
KomaHga nfpp ip-guard enable
KoMaHaHbB PeXxum KOHMDUTrYypauumm UHTepdpenca
pexunm
PykoBopgc| IP guard, HacTpoeHHas B pexXxume KOHGUT

mcnonba3o0

npMmopuTeT Hapg 3awnmTtTomn, HacTp oeNkKRPo 1

HacTtpo

MKa nepwuo fPauandsHoan smuHutve p he n c e

KomaHpa

nfpp ip-guard isolate-period [seconds | permanent]

OnumncaHwue
napamMerTp

seconds: ykasabBaeT nepunoagj
Ha O wmwnun niwboe 3Ha4vYeHWUe
OTCYyTCTBMUE MNU3ONAUNN.

Mms3onauumM B
oT y&@spgsa

permanent: yKa3bBaeT Ha MNOCTOAHHYIW M3O0
KoMaHOgHB|PeXumMm KOHPUTYypauuUuKM UHTepdenca
pexunum
HacTtponka or paHwu9J P wuaad nc knooppoocrtam atTakwm H

KomaHRaa

nfpp ip-guard policy {per-src-ip | per-port} rate-limit-pps attack-threshold-
pps

@ §) QTECH

MWP [OOCTYNHEE

OnwucaHwne per-src-ip: HacTpawnwBaeT NOpPOTr arTak wa Jipieic
napamMeTP nerport: HacTpawuBaeT NOPOr aTtaku Ans
rate-limit-pps: ykKas3abBaeT OrpaHMyeHUe CKO

19999.
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtpoika

NFPP | www.gtechru_|

attack-threshold-pps: ykas3bBaeT NoOoOpor aTtTakun B

KomMaHAaHBL
pexum

PexXxum KoHDUTrypaumm uUHTepdenca

PykoBogac
mcnonba3o

Mopor aTtakwn AoOonNXeH ObBTb paBeH wuNwu

HacTtpo

MKa nopora IRGuuardEmpoBaRepde N

KomaHpa

nfpp ip-guard scan-threshold pkt-cnt

OnuncaHue
napamMmerT?p

pkt-cntty k a3 biB@@PODr CKaHWpOBaHWMUSG B guan

KomMaHAaHB
pexunm

Pexum KoHbdUurypaumm wuHtepdenca

11426.Mpunmep KOHPUurypauwum

3awmTta UN H® GoacdH o B e
CueHap 1T B cuctegmecTBYylwT-Xxataea, | B nakerTbsbl
He MOT VYT OblTb OO NXHBIM obpaso
nepeHanpaBIieHbl.
1T B cumctemMe cyuwecTBYyEeRBROPEQEBPOBITWVY
OYyeHb BbBCOKOW 3arpyske UI.
T MakeTHBN TpadUK HEKOTODPpbX BXeQIiCMTKO, B
nNakeTb OLOMNXHbB NPONTMU
War w f Hactponmte Nopor aTtTakKW Ha OCHOBE
HEte e f HacTpoi#WTe nopor ckaHupoBaHus | P.
T YcTtTaHoBMWTEe gnNnsga nepumopga umsonauummu
T HactTponte pOBEeEpPEHHBIE XOCT b

QTECH# configure terminal

QTECH(config)# nfpp

QTECHconfig- nfpp)#ip - guard rate - limit per -src-ip 20

QTECH (confignfpp)#ip - guard attack - threshold per -src-ip 30

QTECH (confignfpp)#ip- guard isolate - period 180

QTECH (confignfpp)#ip-guard trusted - host 192.168.201.46 255.255.255.255

MpoBep3a
K O

nycturte show afppgip-guard summary, 4yTOO bl OT
Hdpunrypauywuio

@ §) QTECH

MWP [OOCTYNHEE
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa NFPP W

(Format of column Rate-limit and Attack -threshold is per -src-ip/per-
srcmac/per -port.)

Interface Status Isolate-period Rate-limit  Attack-threshold Scan-
threshold

Global Disable 18 20/-/100 30/-/200 100

Maximum count of monitored hosts: 1000
Monitor period: 600s

3anycTturte ghow anipp yip-guard hosts, 4T OO bl 0T
oTcnexXxmBaeMble XOCT bl

If col_filter 1 shows "', it means "hardware do not isolate host".

VLAN interface IP address Reason remain-time(s)
1 Gio/5 192.168.201.47 ATTACK 160
Total: 1 host
3anycTturte showmdpp dpyguard trusted-host, UTO0OGbB OTf

OOBepeHHEBbe XOCT bl

IP address mask

192.168.201.46 255.255.255.255
Total: 1 record(s)

11.4.3.Ha ¢ T p ol@MPd5uard

11431.39¢ddbe KT KOHPUurypauyuum

T

ATalCMPngeHTnodpnymnpytrwtTca Ha OCHOBEe XOCTOB uUunu n
aTack Ha ocHoBe ICMPOow @5 @H TauTqamkum p y 10T C 4 Ha OCHOBE€
IP-agpeca, maoeH VAR wk amopmra . Kaxpgbn TuUnN MOEHTMNI
MMeeT OrpaHmMyeHMe CKOpPOCTWU U nopor atlCER n. Ecy
npeBbllWlaeT OFrpaHMWYeEeHNEe CcKOpoOCTWU, nakert bl, npes
orTbpacbBatwTCSAa. E c n nn IEMReNpaokceTTbO BN enppeengaciHlla € T N O p
cmcrtemMa pacnevyaTbBaeT UHPoOopMatppwoobme v BIPME K
MoeHTM@EUMKauUumMmM aTakKM HaAa OCHOBe XocTa cucTema 1

HacTtponte niGMP nGuardch | n 4 Ha3HaAaANEeEAPMBWIOI NP OBAHHLBX
3anuMmcen nNpoTuMB aTak XocTa, 4yTob6bB MNakeThb arTa
nepecbnanumcesb.
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa NFPP W
11432.MpuumMmedvyaHns
T Onga «KoMaHRAO®b, HacTpoeHHON KakNFPRB preaxxn me B Opiabwu
KoOHdUMrypauumm wnwHTepdenca, KOHGUT Yyparewabem c pe Xy
mMeeT nNpumopuTeT Hapg ToOoMNW, KoTopas NRPB.TpoeHa B
T UWsonauma oTKNWYeHaAa NO YMONYaHUI. Ecnu wmsonsauy

3aVlMyT annaparTtHLBblEe 3anncwu Moayna4a bes3onacHoOCTW®.

11433.llarm HacTpoOMKM
Bk nwoy e KKMRGuard

)l
)l

1

(Ob6asaTéMBBuwIB K NtoMeHa NO yMOMAd4YaHMUIO.

o1y PYHKLMI MOXHO BKNYNTb MHFPPIeXmM M8 pedme.)
KoOHdUMrypauumm wmnHTepdenca.

Ecni@gMP Guard oT K nto4y e H a, cncrtema aBTOMATMUYeEeCKM o\
XO0OCTHbl.

HacTtTponnka nepunojiChiP@uardnauyuunmnu

il
il

1

1

OnuvoH3adnMsm nNGMPKSEAIdAN 0 yMONMYaHUWI OTKMNKWYeHa.

Ecnwu NnakeTHBWN Tpaduk 3NOyMbWNEHHWK OB npesbll
onpepgpene@fPpeBB MOXeTe HaAacTpOWTbL Nepunuopg wunson4
nakeToB W, cnepgoBaTeNbHO, AN9 9KOHOMUWU pecypoc

Meprnmogamauam MOXHO HacTpowWTb B NPEPPHMME BK @iecEm MEe [
KOHMUrypauumum wmnHTepdenca.

Ecnwu nepuoan Mm3onauunU M3 MeHeH Ha 0, 3NoyM
cooTBEeTCTBYWWMA NnopT, yApaanswTcsas, a He oOTCcChnexl

HacTtTponka nepunopgalCMPOPGuasd opUMHT a

T (O6asaTtenbHO) Me puntCHP Guard mmo pymMmo@a4aHMIDO COCTa
600cekyHS.

T Ecnwm HacTpoeH nepoMB fSuaml,3 o DH LU VMHAIA M PA MY O MCNOMb:
KayecTBe nepmoga MOHUTOPMUHIra, WU HaACTPOEHHbBNW I

T MNepmong MOHMTOPWUHIA MOXHO HaAacCcTpHNAPR.b B pexume

HacTtpounka MaKcumManbHOT O Konu4yecTBaAa X0oCT

ICMP Guard

T (O6asaTtTenbHO) MakcumanbHOe KonwuduEWWGrem, xme T 0B,
yMondyaHuiw cocTaBnsetr 20 000.

1T PasywmMHO y C TMEHKOBWN &M b HO e KonumyecTBO X0CTOB,
ICMP Guard. Mo Mepe yBenumyeHwunsd ynmcrna peanbHO
mcnonb3yetca 6onbwe pecypcoB LUI.

T MakcumManbHOe KonumuyecTtTBO XCMPGOoAE], MOMA@POPINPIYE ML
B pexXxumume KOHNPWP ypauwuwmu

T Ecnw nwkwecTBO oTCcCrnexXmBae MblX XADIDT 083 HAGIEHmMIEA €
yMOn4YaHMw), a ajgMMHucTpaTop ycTaHaBnh®aetT wMa

cmctTemMa He ypangeTtT oTcnexuBaeMbkeHERRORE, Thence
value that you configured is smaller than current monitored hosts 20000, please clear a

part of monitored hosts.» 31 a uWHPoOpMaumsa yBegoMNnNaeT agMUHUC
KOHPUrypaums He BcTynaer B cuny n 4yToO HeK
HeobGxvmOOoWwW AanNUTb .
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa NFPP W

1T Ecnwn Tabnwunua OTCNexXnuseaemmblXx X0OCTOB 3anonHeHa
« YINFPP_ICMP_GUARD-4-SESSION_LIMIT: Attempt to exceed limit of 20000
monitored hosts», y ToO§BEe gOMMT b agMMUHUCTpPpaAaToOpa.

HacTtponka nopCP &uaalt akm
T O6s3aTenbHLN.

T NMopor atTakKkwu MO XHO HacTpounuTtTbNFPP wpremkupe pe xu ma I
KoHdUMrypauumm wmnHTepdenca.

f Ecnum HacTpoeHHOEe OrpaHumMuYyeHMme ckKkopocTu 6onbuwe
XYy p Ha&%WERROR: rate limit is higher than attack threshold 500pps.», 4y ToOO6Hhl
YyBEeOAOMWIMHKH UcQyr paTtopa.

f Ecnum HacTpOEeHHbLNW NOpPOr aTakKW MeHbWwWe OrFrpaHUye
Xy p H@a%BERROR: attack threshold is smaller than rate limit 300pps.», 4T OO bl
yBeagOMUTb ajgMUHMCTpaTopa.

f Ecnum namMaTtTb He MoOXeT ObTb BblogeNneHa OUOHHBENaAKE HH

nevyaTtaerT x Yopl K IBMP_GUARD-4-NO_MEMORY: Failed to alloc
memory.», 4 TYHegoMUWTb agMUHUCTpaToOpa.

T OrpaHuvyeHwune cCKopocCcTMH HIP-a Dreioadae M MEXOJRPNOPUT
OrpaHMyeHMeM CKOPOCTWU HaAa OCHOBe nNnoprTa.

HacTtTponka poBepeHHbBBuarkoctoB | CMP

T OnuvoHadndwo ymMmonyaHunti [CKMEEURAIMEHE NHFGEDPMOEH.

T Onsa 3alGCMPMOXHO HacTpoutTb IPmggpacoase X@GF opble He
oOoTCnexXxmBaTbC4d.

1T dJoBepeHHBEe XOCTb MOXHO HacTpoOMAPB. B pexume KOt

T Ecnwu B Taobnunuye OXOO0O®XBBaEWMIHC FBwGOor KXarKkmaib |,
cooTBeTCTBYylWas4 0oBepRaapHmavya xoaeryagaliTt) , (
aBToOMaAaTMYeCcKuUM ypgandeT 99Ty 3anucob.

T Ecnwu Tabnuuya OOBEepEeHHDLbX X0CTOB 3anonHeHa,

« %ERROR: Attempt t o exceed N, imitgeemigo@@ddb tr
agMMHuUucTpaTopa.

T Ecnwu OOBEepPEeHHBbN X0CT He MO XeT ObITHb yaaneH,
« %YERROR: Failed to delete trustedyobesdomut sl . 1
agMmHucTpaTopa.

T Ecnm xocTy Henb3sa pgoBepaTb,« WERIROEalca tomddy aTaerT
trusted host 1.1.1.0 255.255.255.0.», YyTEHegoMUWTb agMmHucrtTpaTopa.

M Ecnm xocrT, KOTOPOMY MOXHO pJOBE
« %YERROR: Trusted host 1.1.1.0

YyBEeOOMWMEH necar paTtopa.

pPATb, YyXe cyluwe
255. 255426610 |

T Ecnn ys3en, KoTopbin HeobOXOAMMO yaganumTb U3 [JOB.
cmctemMa nedvatTa®BBERRORustea rhost 1.1.1.0 255.255.255.0 is not
found.», 4y TYEHepOMUT b agMMUWHUCTpPpaAaTOpa.

T Ecnum namMsaTb He MOXeT ObTb BWAERGIETECMADBEARGKF
Xy pH@UWERROR: Fail ed 5,0 varlhobesm omemer W AMUMHKUCTpaT

11434 MNMpoBepkKa

Korga xocT B ceTwn oTniCdBmaerom@aKxeabom,TalCME T poeHt
Guard, npoBepbTe, MOTFyT nOIU 3TKW NakKeTb ObITb OTNpaBIe
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1T EcnwkkopocThb nakerTtoB oT HeHapJexXHOT O X0CTa
oTobpaxaeTcsa XypHan aTak.

T Ecnwmu

aon4d 3NO0OyMbWNeHHMK a co3gaeTcd M3 O0OJTNPOBE
Xy pHan maonauunmun.

11.435.CBA3aHHble KOMaHAZAbI

FMooban

bHoe B IKNPGuaM e

KomaHpa

icmp-guard enable

K o M aHHbon
pexum

Pexum kKkoHdburypauyumm NFPP

HacTtpo

MKa nepumopga rnodCMRG6uwaEN msonauumn

KomaHpa

icmp-guard isolate-period [seconds | permanent]

OnuncaHue
napameTp

seconds: ykKkas3bBaeT nepumopg n3on
Ha O wmwnun niwboe3BHMeBdGed 006.
OTCYyTCTBMUE UNU3ONAUNN.

permanent: YKa3bBaerT H a NOCTOAHHYIKK W3O

aUuMNM B

3Hayve

KomMaHRAaH bl

Pexum KoHpurypauyuumum NFPP

PykoBogc
Mcnonba3o0

Mepuon msonauunu 3NO0OyMbWNEeHHMUK a O €

rnob6banbHOMN UBORMKAUM NN HAON AL UMK H a oc
nNoKanbHOMN msonaumm) . on s noprta, e
noprTa He HacTpoeH, mcnonb3yeTcd |

NPOTMUBHOM Cchnyyae uMcnonb3yeTcs nepwu

HacTtpo

MKa nepunoaa wabTagigwrewmad

KomaHpga

icmp-guard monitor-period seconds

OnunmcaHwue
napamMerTp

seconds: y K a 3 biBBE@MN 0 4 MOHUTOPWUHT a B

kKkoneobnetca o1t 180 po 86 400

KomMaHAaH bl

Pexum KoHpurypauumm NFPP

@ §) QTECH

MWP [OOCTYNHEE

pexunum
PykoBoanoc Ecnmepuong msonauum paBeH 0, CUCTE
MCNONb30O MOHUTOPMUHT OBGHaAapyXeHHBbX 3710 Y MblauylT
aBnNaeTc4 nepuMmoagom MOHWUTOPWUHT a. E
nporpamMmMHOT O obecnevyeHuns Ans nep
HeHyneBOE 3 HavY eaHBITEO,M aCT MCHTEECMKAM B bl M O N
msonsaunmiw OT KOHTPONMUPYEMBIX 30y ML
271



PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hactponnka NFPP W
nepumopna OXMOgaHWUA B Ka4dvyecCTRBE®e€e nep
MOHWUWTOPUHT a p,el7|CTBVITeJ'IeH, TONbKO e
Ecnwn nepunmongj M3 ona4dummo ymms bMugrHeSeHHH HKau ,0,
COOTBeTCTBleLLI,I/II7I noprt, vyaoanawTcCc4da, a

HaCTpOVIKa MaKCcCuumManbHOTIO KonumnyecTBa XO0OCT

ICMP Guard

KomaHga icmp-guard monitored-host-limit number

OnmcaHume number: ykKkas3bBaeT MaAaKCUMBObGDEN & RUMNBAE
napameTp/lgananasaoHe oT 1 go 4 294 967 295

KomaHagHbPexum kKoHddurypauumm NFPP
pexum

PykoBoagc Ecnu konmyecTBO oTcnexunsadWwWHdx (BHaM
MCNONb30O yMONYaHUIW), a agMuHumcTpaTtTop ycTAAO
Hnxe 000, cmctTemMa He ypanseT oTcne
XypH@WERROR: The v aoniigeredtistsmaaler tham current
monitored hosts 20000, please clear a part of moni t or e d 3 1hze
MHPpopMaumMa yBegomMnaeT agMUMHKWaTyPpad
BCTynaeT B CWUANYy MU 4YTO HeKOTOpbEe O
yaanuTtob.

Ecnu Tabnuua oTchHeXMBaeMblX XOCTOB
XYy p Ha %NFPP_ICMP_GUARD-4-SESSION_LIMIT: Attempt to exceed
limit of 20000 monitored hosts.», YyTHOegdDMUNagMUHKUCTP

HacTtTponka rno6anbHoOro oripMPHcMaie HMA CKOpPOCTM

KomaHga icmp-guard rate-limit {per-src-ip | per-port} pps

OnuncaHMe| persrc-ip: orpaHmymBaeT CKOPOCTa][KeaOoKaA.0

napamMeTP perporttor paHMuYyMBaeT CKOIpOOPCTTAb, K aXAOT O

pps: yKas3bBaeT OrpaHMYeHUE CKOPOCTM

KomMmaHagHbB|Pexum KoHPurypauumum NFPP
pexunum

HacTtTponka rnob6anbHOICMPGuargpora aTakKkwm

KomaHga icmp-guard attack-threshold {per-src-ip | per-port} pps

OnuncaHMe| persrc-ip: aeTpaunwBaeT NOPOr arTakwu Jangap ekc

NapamMeTDP perport: HacTpaumBaeT NoOpor aTtaku AnNS

pps: ykas3bBaeT nNnoOpor aTtakw B pA[guana
M3 mMepeHmasIK /| C
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOﬁKa NFPP W

KomaHagHB Pexum kKoHPurypauumm NFPP

pexunm

HacTtTponnka pomrepeansGMP

KomaHga icmp-guard trusted-host ip mask

OnuncaHwuelip: ykasboagepecl P

napamMeTP mask:ykasbmaexypaglpRca.
alimcnonb3ymmWaIsA g AoaneHMda BCeXx [JoBep

KomaHagHb Pexum kKoHdurypauumnm NFPP

pexunm

PykoBoac Ecnu Bb He XOTWUTe oOoTCNnexumBaTb XO0CT

Mcnonb3o/l4yTO0bL pOBEPATHLH XO0CTY. 91 0T poBep
ICMP-n a K € T bl Ha UM -nd6a @RBRAMNMYEHNN
coobweHnmda o TpeBOT €. Macky MBXHOT@
OOMWH y3en B OOLHOM CerMeHTe CeTu He
Bol mMmoxeTe HacTpoutb go 500 pmpoBepeH

Bk nw4ye CMRGuardHa wunHTepdence

KomaHga nfpp icmp-guard enable

KomMmaHOgHBPexumM KoHOUTypauumm uUHTepdenca

pexunum

Py koBogc| ICMP Guard, HaCTpoOeHHasa B pexXumume KOHGOGDM

mcnonba3o

npMmopuTeT Hapg 3awnmrtTomn, HacCTpPOEHHOMN

HacTtpo

MKa nepuollP@uardrRauyuumuntTepdcgence

KomaHga

nfpp icmp-guard isolate-period [seconds | permanent]

@ §) QTECH

MWP [OOCTYNHEE

OnnmcaHwnme|seconds: ykKkasbBaeT nepumog msonauumun B
napameTp/lHa O wmwnm niwboe 3HauveHume oT1T 30 pgo
OTCYyTCTBMUE MN3O0ONAUMUN.
permanent: yKa3bBaeT Ha NOCTOHAHHYIW M3O0
KoMaHOoHB|PeXum KOHPUTYypauUKM UHTepdenca
pexunm
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa NFPP W

HacTtpo#nka orpaHuvwye HGM® Guarkdop ocmmrampor a aTackKkwu
MHTepdence

KomaHga nfpp icmp-guard policy {per-src-ip | per-port} rate-limit-pps attack-
threshold-pps

OnwncaHwue|per-src-ip: HacTpawunBaerT OrpaHuMUYeHNe C K
napamMeTp KaxgoacrpoaoHeampelch .

per-port: HacTpauwBaeT OFrpaHUYEeHUE CKOP
noprta.

rate-limit-pps: yKasbBaeT OlFpaHM4YeHUE CKO
19999.

attack-threshold-pps: ykas3bBaeT NOpPOr aTakun B

KomMmaHagHBPexumM KoHOUTrypaumm uHTepdenca
p €M

PykoBopagc|/lMopor aTtaku pgonxeH O6blTb paBeH wunwu
mcnonba3o

11436.Mpunmep KOHPUrypauwum
3awumTta UN HEMEGuAard B e

CueHap T B cucTtTemMe cyuwecTtTBYWT aTakKW XO0CTO
MOTFryaonewHO NPONMHIOBATb YCTPOMUCTE

T MakeTHBN TpadPUuK HEKOTOPbLIX XOCTOB
nNakeTb OLOMNXHbB NPONTMU

War wn f Hactpowmte nopor aTtTaku Ha OCHOBE
B

HacTpo q

YcTaHoOBUMUTEe ANS nepumopga ums3onsasuum

=«

T HactTponte pOBEeEpPEHHBIE XOCT b

QTECH# configure terminal

QTECH(config)# nfpp

QTECH (confignfpp)#icmp - guard rate - limit per -src-ip 20
QTECH (confignfpp)#icmp - guard attack - threshold per -src-ip 30
QTECH (confignfpp)#icmp - guard isolate - period 180

QTECH (confignfpp)#icmp - guard trusted -host 192.168.201.46 255.255.255.25!

MpoBep3anycTtwnrte skowwmdpp gcynp-guard summary, UTOoObB OfT
KOHPUrypauuto

(Format of column Rate-limit and Attack -threshold is per -src-ip/per-
srcmac/per - port.)
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hactponnka NFPP W
Interface Status Isolate-period Rate-limit  Attack-threshold
Global Disable 180 20/-/400 30/-/400

Maximum count of monitored hosts: 1000
Monitor period: 600s

3anycTtute show afpm icmp-guard hosts, 4T oOOHhl 0T
oTcnexmBaeMble XOCT bl

If col_filter 1 shows "', it means "hardware do not isolate host".

VLAN interface IP address remain-time(s)
1 Gi0/5 192.168.201.47 160
Total: 1 host

3anycTuTte shkowmfppignyp-guard trusted-host, YT O0O6bB OT
AOBEpPEeHHbLE XOCT bl

IP address mask

192.168.201.46 255.255.255.255
Total: 1 record(s)

11.44.Ha ¢ T p oDHERGuard

11.441.39¢ddbe KT KOHPUurypauyuumm

T

DHCP-aTakun uMmgeHTMPMUMPYIWTCS HaAa OCHOBEe XOCTOB WUT
aTack H a OCHDHCP-aXxokcmr aMmageHT M PUMUMPYITCS H a OC |
IP-agppeca KaHanbHOT O VPOBYILAN m nmempTiadpn kKka»pw@an
mMapeHTUMPUKaUMKM aTakuMm MMeeT OrFrpaHMUWYeHUEe CcKopocC

nepepgadyun DHCPeipEmBbIWaEeT npepgen cKopocTwu, naeke
npepnen cCKopocCcTMHn, oTO6pacboBmRapemsadynEcmEdPeco@p o
npeBblwaerT nopor aTakKkwu, cumcrtema pacne4dyarThbBac

oTnpastageaobweHUlspn mMoeHTMddUKaUUMUKNM aTakum Ha ocC
TakKXe M3O0NMPYyeT MUCTOYMHMUK aTakKkwu.

HacTtponte VDHOPT Guand g n 5 Ha3HayeHWw 3amnproaBpaaHTHHLX
3anuMmcen nNpoTuMuB aTak XocCcTa, 4yTo6bB MNakeThb arTa
nepecbnanumcesb.

11442.NMpunmMmedvyaHunsd

T OAnsa «komaHAagbl, HacTpoeHHONW K akKFPB preaxu e BK OHauiu
KoOHPUMrypauumm wnwHTepdenca, KOHMGUIrypauma B pexvy
MMeETe NpMmopuTeT Hapg Town, KoTopasda HaNFPPPoeHa B p
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hacrponxa NFPP [ wwwgtech.ru |
T UWsonauma oTKNWYeHaAa NO YMONYaHMUIO. Ecnn wns3onsauy
3anMyT annapaTHbe 3anumcunm mMopyna 6es3onacHOCTM.
T Ons poBepeHHBLX NOpPTOB, HacT DHEPHDHIR Guard A e o T cne
oencTtByerT, npepgoTBpawas nNoxHDHEP Kkp afhaBepaHMHUBX
noprtTax. JononHuntenbHbe cBeageHmsa o OolHER e H H blIX

C MB p a 3 greancer p«®@HGEPEnooping» .

11443.llarm HaAacTpoOMKM
B k n o4y e BHC® Guard

)l
)l

1

(O6asz3aT OHAPKGOa)JdB K NIOMeHAa NO yMONYaHMUIW.

o1y PYHKLMI MOXHO BKNYNTb MHFPPIeXM M8 pedme.)
KoOHdUMrypauumm wmnHTepdenca.

Ec nDHCP Guard o T Kk ntody e Ha, cncrtema aBTOMATUMUYEeCKM o\
XO0OCTHbl.

HacTtTponnka nepwunoRACP®Baodn a u nwm

)l
il

1

1

OnuvoHadnMBw MHGAMGuardo T K NOMeHa NO yMONYaHMUIO.

Ecnwu NnakeTHEBWN Tpaduk 3NOyMbWNEHHWK OB npesbll
onpepgpene@fPpe BB MOXeTe HaAacTpOWTbL Nepunuopg wunson4
nakeToB W, CchnepgoBarTeERCH@,C O/BN 1 OFTKOACHIO MIPW NY C K aH

Mepnmong mM3onauuMm MOXHO HacTp o UNFBP BN np eBx npveex vk MoeH
KOHMUrypauumum wmnHTepdenca.

Ecnwu nepuoan Mm3onauunU M3 MeHeH Ha 0, 3NoyM
cooTBEeTCTBYWWMA NnopT, yAaanswTcsas, a He oOTcCchnexl

HacTtpownwaoparme pmo Hn TDHPRGUara

T (O6asaTtTenbHoOo) DHCP G p MO EH NO Yy MOMNYaHUI.

T Ecnwm HacTpoeH ne PHCPaGuUamd3 o sHU MMA NP AMY O MCNOMNb:
KayecTBe nepumoga MOHWUTOPMUHIra, WU HACTPOEHHDLBW I

T MNMepnoag MOHWNUTOHMHKITHP OMOMHB peXNMEPK oOHPUrypauumn

HacTtpounka MaKCUuMaAanbHOTO Konu4yecrTBa XocCcT

DHCP Guard

T (O6sasatenbHO) [lo yMonyYyaHUI MaAaKCUMaAaNdbHOE KONwK!
DHCP Guard, cocTaBnaeT 20 000.

T PasywmHO ycCTaHOBMUTE MaKCMUMAEAITBHD,E KK GO H1TU P4 G IT UT [B YO
DHCP Guard. Mo Mepe yBenmyeHund KonmyecrTBa oT
mcnonb3yetca 6onbwe pecypcoB LUI.

T MakcumanbHOe KonuvyecTBO (YbBCPIGomd, MOMKHPOHABAPY P MK
B pexXxumume KOHNPWP ypauwuwmu

T Ecnwu Konum4yecTBO oxToccnteoxen B aa®@ m HOMr0a e t 3 HAGH e HM e
yMoOn4YyaHUWw), a agMuHmnmcTpaTtTop ycTaHaBnw®aeT Ma
cmcrtemMa He ypgpandeT oTchnexunBaemMmbkeHERRORB, Td en e
value that you configured is smaller than current monitored hosts 20000, please clear a
part of monitored hosts.".3tTa wuWHPoOopMauyuma yBegomMndeT agMuUuHUC
KOHMGUrypaums He BCTynaertT B cunny n 4yToO He K
HeobGxoaumo ypganuTeb.

T Ecnm Tabnuuyua oTcnexmBaeMblXx XoOoOcCcToB 3amxkdJgiHeEeHa,

NFPP_DHCP_GUARD-4-SESSION_LIMIT: Attempt to exceed limit of 20000 monitored
hosts.», Y Ty OMWTbL agMUHUCTpPpaAaToOpa.

@
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HacTtpo#nka no pdGPdguaadr ak u

1
1

T

O6bdg3aTenbHBLLN.

Mopor atTakKkwu MO XHO HacTpoutTbNFPP wpremknupe pe xu ma I
KoHdUMrypauumm wmnHTepdenca.

Ecnn HacTpoeHHOEe oOrpaHmyeHme cKopocTu OBonbuwe
XYy p Ha&%UWERROR: rate limit is higher than attack threshold 500pps.», 4y ToOO6Hhl
yBeagOMUTb ajgMUHMUCTpaTopa.

Ecnn HacTpoOeHHBW NOPOr aTakKuW MeHbLWe OrpaHMye
XYy mH1«%ERROR: attack threshold is smaller than rate limit 300pps.», 4T OOHhl
yBeagOMUTb ajgMUHMCTpaTopa.

Ecnm nmamMatTb He MOXeT ObTb BbageneHa ob6HapyXeHH
nevyarTtaerT #HNE-RPaDHCP_GUARD-4-NO_MEMORY: Failed to alloc
memory.», 4 TYOBemoTM agMUHUMUCTpaTopa.

OrpaHMyeHNne ckKkopocTun HWAC-oDTHEOBE WMMXOTZHODPWOOPUT
OrpaHM4YyeHMEM CKOPOCTWU HaAa OCHOBe noprTa.

11444 NpoBepkKa

1

il
il

Korga xocT B ceTwn oTnOHEMHIa ekro MMKTea bio pA,T alKKaNC T P ¢
DHCP Guard, npoBepbTe, N@meeys OuwTBT@TnpaBneHb Ha L

Ecnwu napammerTQp nakKkKeTOB npeBblWwaerT nopor aTackKkm,

Ecnu pagns 3NOYyMbBWANEHHNK A cos3pgaeTcs M3 O0ONWNPOBE:
XypHan umsonauunmu.

11445.CBA3aHHble KOMaHAbI

FMobanbHOe B POHAPWGeaHIM e

KomaHpga |dhcp-guard enable

KomMmaHgHbB|Pexum KoHdurypauumm NFPP
pexunm

HactTponka rnob6anbHoro DHEPGuarda m3onauumu

KowmaHpga |dhcp-guard isolate-period [seconds | permanent]

OnnmcaHwne seconds: ykKkasbBaeT nepumoag us3
napameTp/lHa 0 wvwGiome nasoHauvueHunme oT1T 30 pgpo 86 40

onauvmu B

oTcCcyTcTBMUE msonaugummnm.
permanent: YKad3bBaerT H a NOCTOAHHYIK W3O

KomMmaHaogHB|Pexum KoHdurypauumum NFPP
pexunm

PykoBopgc Mepunonpg ms3onauyuum 3NOoOyMbWIEeHHNK A O €
mcnonb3ornoanbHOW U3IONAUKM n nepumopg u3on

nNMoKanbHOM msonauumn) . Onasa noprTa, e
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noprTa H e HacCcTpoOeEeH, mcnonb3yeTcCcd [
NPOTUBHOM cnydyae mcnonb3ayeTcCcd nepmwu

HacTtwkoa rno6anbHoro nepuvubHfBEGM@HMUT OPUHT

KomaHpa

dhcp-guard monitor-period seconds

OnuncaHue
napamMerT?p

seconds: y K a 3 biIBRe&@TN o 4 MOHUTOPUHT a B
kKkoneobnetca o1t 180 po 86 400

KomMaHAaHBb

Pexum kKoHdurypauyumum NFPP

pexum

PykoBopgc Ecnwu nepumoag msonsauyuumn paBeH 0, cu

MCNONb3O MOHUTOPMWUHT OoOGHapyXeHHBbX 3 10Y Mblauyl

AaBnNdadeTcCA nepuogom MOHUTOPUHT a. E

nporpamMmMHOT O obecnevyeHNnsd onsa nep

HeHYy neBHoAei e H UK e, cmctTemMa aBToOMaATU4e

m3sonsgaunmiw OT KOHTPONUPY EMBIX 30y ML

nepunogpg oXumpagaHusa B KayecTBe nep

MOHUWTOPUHIa fgeWCTBUTEeNEeH, TONbKO €

Ecnu nepumopg niemdwanm Ops3s meoy MbllWNeHH

cooTBeTCTBYWUN nNnopT, yoansawoTtcsa, a

HacTtpownka MaKCUMaAanNnbHOTO Konm4yecrTBaAa
DHCP Guard

KomaHpa

dhcp-guard monitored-host-limit number

OnunmcaHwue
napamerTp

number: Yy Ka3waKkacemMManbHOE KONMWYecTBO O
gnmanasoHe oT 1 pgo 4 294 967 295

KomMaHAH b
pexunm

Pexum KoHpurypauumum NFPP

PykoBogc
mcnonb3o0

Ecnum konuuyecTtBO OoTcnexnsadwWx (BHATY
yMon4YaHunw), a ajgMUHUCETTpPamapRp C wMar B
Hunuxe 020, cmcrtTemMa He ypanaeT oTcCcne
XypHaBERROR: The v aoniigeredtisisradiler tham gurrent
monitored hosts 20000, please clear a part of monitored hosts.". 3 T ¢
MHpOopMauMa yBegomMASepPaagoMITIOMGT MTO
BCTynaeTtT B CWUNYy WU 4MTO HeKOTOpbEe O
yoanumTteb.

Ecnum Tabnuuya oTCcCnexXumuBaeMbx XOCTOB
Xy p H@%NFPP_DHCP_GUARD-4-SESSION_LIMIT: Attempt to exceed
limit of 20000 monitored hosts.», YTYHDSIOMUTb agMUHMNU
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HactTponka rnob6anbHoro orpl@mMGuard HMA cCcKoOpoOCTHMH

KomaHpga | dhcp-guard rate-limit {per-src-mac | per-port} pps

OnunmcaHMe persrccmac:or paHMymBaeT CKOpoOa8mpeeaxpor

MapaMeTP perporttor paHMumeaeT CKOPOCTb KaXBoro

PpPS: YKa3bBaerT oOrpaHumw4dyYyeHUNe CKOpocCTMU

KomaHagHBPexum kKoHddurypauumm NFPP
pexum

HactTponka rnob6anbHODHCP@Guapora aTakwu

KowmaHpga | dhcp-guard attack-threshold {per-src-mac | per-port} pps

OnwncaHwue|per-src-mac: HacTpawuwBaerT nopor aTa®appe
napamMeTp UCTOYHMUKA.

per-port: HacTpauBaeT nNnopor aTtakwnw agn4da K

pps: ykasbBaer nopor aTakum B pguana:/
M3 MepeHMaAK / C

KomaHgHblPexwmwmwHdbdurypauumunm NFPP
pexunum

Bk nwoyueBHC® GuardHa wmHTepdence

KomaHga nfpp dhcp-guard enable

KoMaHOgHB|PeXnumM KOHPUTYypauUKM UHTepdpenca
pexunm

Py k oBopgc| DHCP Guard, HacTpoOeHHasa B pPexXumume KOHCn
MCNONb3O NPUMOPUTET HaHIA C3TAPUODMETHOHAO, M B pP e XU MEe K

Hactpounka nepwuo RECPiaaodHsay mm T e p hbe nc e

KomaHga nfpp dhcp-guard isolate-period [seconds | permanent]

OnnmcaHune|secondss ykKkasbBaeT nepumopg msonsauy
napameTplHa 0 wnwunsHvmacbeorne o1 30 pgo 86
OTCYyTCTBMUE MN3O0ONAUMNN.

mn B
400.

permanent: YKa3blBaerT H a NOCTOAHHYW WU3O

KomMmaHagHBPexXxum KoHPUTYypaumm uUHTepdenca
pexunm
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HacTtpo#nka OrpaHwuwye DUGP Goaxd mocmaepor a aTackKkwu
MHTepdence

KomaHga nfpp dhcp-guard policy {per-src-mac | per-port} rate-limit-pps attack-
threshold-pps

OnwucaHwune| per-src-ip: HacTpauBaerT OrpaHuM4YeHune C K
napamMeTp Kaxgoro ucxapearaa | P
per-port: HacTpaumBaeT OlFrpaHUYeHWE CKOP
noprta.
rate-limit-pps: yKasbBaeT OlFpaHM4YeHUE CKO
19 999.

attack-threshold-pps: ykas3biBaeT NOpoOr artTak®W9oe

KomMmaHagHBPexumM KoHOUTrypaumm uHTepdenca
pexum

PykoBopgc/ Mopor aTtakun ga@exe MnMbmp e@alwaTtTb NpE
mcnonba3o

11446.Mpunmep KOHPUrypauwum
awunidAH a o ¢ Wbl@eGuard

CueHapB cuctemMe cywecTBYKWT aTaku XxXxo0cCTa DH
s3anpocwmpelch

lWar un f Hactponmte Nopor atTakKW HaAa OCHOBE

Ete e f YCTaAaHOBMUTEep WaMa M3ONALUU HEHYINEeBoO

QTECH# configure terminal

QTECH(config)# nfpp

QTECH (confignfpp)#dhcp-guard rate - limit per -src-mac 8

QTECH (confignfpp)#dhcp-guard attack- threshold per - src-mac 16
QTECH (confignfpp)#dhcp-guard isolate - period 180

Mmopeept3anycTunte skowwmdpp gigcp-guard summary, UTOOGbB OT
KOHMOUTIrypaumuti

(Format of column Rate-limit and Attack-threshold is per-src-ip/per-srcmac/per-

port.)
Interface Status Isolate-period Rate-limit  Attack-threshold
Global Disable 180 -/8/150 -/16/300

Maximum count of monitored hosts: 1000

280

@ §) QTECH

MWP [OOCTYNHEE



PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
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Monitor period: 600s

3anycTtute show afgpa vhcp-guard hosts, 4T OO Hhl 0T
oTcCnexmBaeMmMbe XOCT bl

If col_filter 1 shows "', it means "hardware do not isolate host".

VLAN interface MACaddress remain - time(s)
*1 Gio/5 PO Tl wl s v160
Total: 1 host

11.45.Ha ¢ T p oDHERV6 Guard

11451.39¢ddhe KT KOHPUurypauyuum

AT abHCPV6 uvmpgeHTUMdUUMPYIWTCHA HaAa OCHOBEe XOCTOB MW nNo

H

K
n
n
(0]
Cc

a

OCHOBE X ADHEPY6 am@pemT MmdunumpytTcCA Ha PeagpeEa@ Wnc

aHanNnbHOTO ypoBHSA,VLANoeHmopnaaTd&p&kgblh Twun MOEeHTWu
MeeT OrpaHM4YeHMWE CKOpOCTW MU NOoOpoOT aT®dKHOPYE6 Ecnwm
peBblwaerT OrpaHuM4YeHUNeE C K8 ®IpLG@ COTLYM & maweaHBM,4Y e Hipee  C
TOpacbBawTCAa. Ecnwu CKkopolRHCBYG nepepawaeTnarRepoOB

mcrtTemMa nevyaTtTaeT MUHPopMauunmwape oDPHeEeiMe U OTNpaBnsA-

11452.MpumMedvyaHnsa

1

Ona KomaHaZ b, HacTpoeHHONW K akKFPRB preaxu me BK Opaduiu
KoOHPUrypauumum wnHTepdhenca, KoOHOU rypauumsa B pexuy
mMeeT nNpumopuTeT Hapg ToMn, KoTopasa NRPR.TpoeHa B
Maonauma oOoTKNKWYeHa N0 yMONYaHMUI. Ecnu wmwsonauy
3anMMyT annapaTHbe 3anwawm.mogoynd ©6es3onacHO

Ona O OBeEepPEHHBbX nopToB, HacTp oDHERVE X daEN TAT C
DHCPV6 He pencTBYET, npepgoTBpawada nDHEMVG6 eHapaba
0 OBEepEeHHBblX nopTax. JononHunTtTenbHLE cBeageHwusd

oTcnexnPHCRW A cBv.p a3 gkancer pko Mk a o T OHCGPHEM B a H UK 4

11453.llarm HacTpoOMKM
B k n o4y e BHC®Vv6 Guard

T (O6as3arT OHAPWGNardB K NIOYeHa NO yMON4YaHUI.

1 DHCPv6GuardmoxeT ©ObiTb BKNtuyeHa B pNEPRume EBOpemMNn P :
KOHOUrypauumum uUHTepdgenca.

1 EcnDHCPv6Guardo T K nw4yeHa, cmctTemMma aBTOMaATMUYeCKWU O\
y 3 nbl.

HactTponka nepuwopgaDHEZBvE Guamip M HT a

T (O6sasaTenbHO) Me p MRHEPVGWGUard TO p wHIoaATYa HMIK0O COCTa
600cekyHg.

T Ecnwn HacTpoeH nepHCOVH Guado n@BmMP AMYy 0 MCNONb3ye:
KayecTBe nepumoga MOHUTOPUHIra, U HACTPOEHHbBN T
cumny.
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T Mepnmnopg mMoOHIPDHGPPEMGUAIAM O XHO HACTPOUTbL B pPeXume K
NFPP.

HacTtpounka MaKcuUuManbHOT O Konu4yecTBa X0CT

DHCPv6 Guard

T (O6sasaTtTenbHOo) [lo yMONYaHMWI MAaKCUManbHOE KonNwu
DHCPv6 Guard, cocTapkmetr 20

T PasymMHO ycTaHoOBMUTE MaKcCcuManbHOE KOnNuM4YyecTBO
DHCPv6 Guard. Mo Mepe yBenumyeHwugd Konun4yecTBa OT
mcnonb3yerTec ap ebocoynppcuo B LI TT.

T MakcumanbHOE KonmyecTBO x oOHCRVB ,Guard, O H MP KA B P Y €
HacTpouTb B pexXxumMEPKoHUnrypauum

T Ecnwn KonuMmyecTBO oTcnexunBaembx0 0 x o(caTHOaBY e B ID € T V
yMon4yaHwmnw) , a agMmHucTpaTop ycTaHaBnM®aeT Ma
cmctTemMa He yaganaeT oTcnexunBaemMmMbkeHERRORB, Td en e
value that you configured is smaller than current monitored hosts 20000, please clear a
part of monitored hosts.".3Ta WHPOpMayuma yBegomMndaeT ajgMumHwUCc
KoOHMUMrypaumsa He BCTynaert B cuny " YT O HeK
HeobGxogunmo ypanurteb.

T Ecnm Tabnuua oTCnNneXMBaeMblXx XO0OCTOB 3annHeHa,

NFPP_DHCPV6_GUARD-4-SESSION_LIMIT: Attempt to exceed limit of 20000
monitored hosts.», YT oMNTb agMUuHUCTpaToOpa.

HacTtpo#nka no pdGPat Gaard K n

)l
)l

1

Ob6bsa3aTenbHBLBN.

Mopor BHCBW6GBUArAMOXHO HaAaCTpPOWUTb B pebFPRien k osi pur
peXxume KoHdUurypaumum uHTepdenca.

Ecnu HacTpoeHH@ae CRppboOBY@ 6Gonbwe nopora aTack

XYy p H&%WERROR: rate limit is higher than attack threshold 500pps.», 4YTOOHhl
yBeaOMUTb ajgMUHUCTpaTopa.

Ecnu HacTpPOeHHBIW NOpPOr aTakKW MeHble oOorpaHUyYe
XYy p Ha%WERROR: attack threshold is smaller than rate limit 300pps.», 4yToO0O bl
yBeagoOMUTb ajgMUHUCTpaTopa.

Ecnu namMaTtTb He MoxeT ObTb BbgeneHa OOHapyxXeHH
nevyaTtaerT eRONPBPP aDRCPV6_GUARD-4-NO_MEMORY: Failed to alloc
memory.», Y TYHEeloMNWTb agMUHUCTpPpaTOp

OrpaHuMyeHne ckKkopocTwn HWAC-oDTHEOBE WMMXOTZHODPOOPUT
oOrpaHMyeHMeM CKOPOCTM HaAa OCHOBe noprTa.

11454 NpoBepkKa

Korpga xocT B ceTun oTnPHEPNGiema Ne@BMBT aATrTAaK,M HaAaCT (|
DHCPv6 Guard, npoBepbTe, MOTryT nuBmpawmb nax eliBl. 6biTb OTnN|

T
)l

Ecnum napamMeTp nakeToB nNpeBbllWaeT Nopor aTtakwu,

Ecnu aonsa 3NOyMbWNEeHHNK a co3pgaeTcs M3 ONUPOB:
XypHan umsonsauumu.
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11.455.CBA3aHHbLIe KOMAaHAZABbI

Fmooban

bHoOe B DHGPWeGHan1te

KomaHpa

dhcpv6-guard enable

KomMaHAHB
pexXum

Pexum kKoHdurypauyumum NFPP

HacTtpo

MKa rnod6anbHoro nep@Po@@GUarMoOHUNTOPUHT a

KomaHpa

dhcpv6-guard monitor-period seconds

OnuncaHue
napamMerT?p

seconds: y K a 3 biBRe@n o g MOHUTOPUHT a B
koneobnetcd o1t 180 po 86 400

KomMaHAHBb

Pexum kKoHdburypauyumum NFPP

DHCPv6 Guard

pexunm

PykoBopgc Ecnuwu nepuwop msonauyuunu paBeH 0, cu

MCNONb3O MOHUTOPUHT OOHaAapyXeHHblX 310y MblauylT
ABNAeTCH nepumogom MOHUWTOPUHT a. E
NpPpoOrpamMMHOT O obecneyvyeHUH ans nep
HeHyneBOEe 3Ha4YeHUe, cmcrtTema aBTOM
Mm3onsauunio oT KOHTPONUPY E MBbIX 300y ML
nepunoag OXWUOaHUSA B KadyecTBeE nep
MOHUWTOPUHTIangeucTBNBERO €CnNWN nepunog
Ecnum nepumopg msondumm m3ameHeH Ha 0,
cooTBeTCTBYyHOWUN nopr, yganstwoTtTc4, a

HacTtpounka MaKCMManbHOT O Konu4yecTBaA

KomaHpga

dhcpv6-guard monitored-host-limit number

OnunmcaHwue
napamMerTp

number: ykasabBaeT MakKcuMManbHOE KONMWUUYE
gonmanasoHe oT 1 po 4 294 967 295

KomMaHRAaH bl
pexunm

Pexum KoHpurypauumm NFPP

PykoBogc
mcnonb3o0

Ecnum konuuyecTBO OTcCchnexnasra dMHXx (BHATY
yMon4yYaHuMw), a ajgMuHucTpaTop ycCTaH
Hunuxe 020, cmctemMa He ypangeT oTcne
Xy pH@WERROR: The v adnligeredtistsradller tham current
monitored hosts 20000, please clear a part of monitored hosts.". 3 T ¢
MHpopMauma yBegomMnaeT agMMUHUCTpPpaATO
BCTynaeT B CWUNYy WU 4M4TO HeKOTOpbEe O
yoanumTteb.
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Ecnu T1Tabnuua oTCnexmBaeMblXx XOCTOB
XYy p Ha%DFPP_DHCPV6_GUARD-4-SESSION_LIMIT: Attempt to
exceed limit of 20000 monitored hosts.», 4y T oyomle 4 O N
agMMHuUucTpaTopa

HacTtTponnka rnob6banbHoro oripi@waQ@uamuma cKopocTM#H

KowmaHppga | dhcpv6-guardrate-limit { per-src-mac | per-port} pps

OnunmcaHUe perssrccmac:or paHmMyYumMBaeT CKOP GacOTpbe CKaa >AOCOTT

MapaMeTP perporttor paHMumeaeT CKOPOCTb KaXABoro

PpPS: YKa3bBaerT oOrpaHumw4dyYeHwUNEeE cCKoOpocCTMU

KomaHagHb Pexum kKoHdurypauumnm NFPP
pexum

HacTtTponka rnob6banbHODPHCPWGmOr a aTtTakKkmu

Ko mag a dhcpv6-guard attack-threshold { per-src-mac | per-port} pps

OnucaHwue| per-src-mac: HacTpawunBaeT nopor a T aakamp e
napamMeTp UCTOYHUKAa.

per-port: HacTpauBaeT NoOpoOr aTaku Aans

pps: ykas3bBaeT nNnopor aTtakw B pAguana
M3 mMepeHMasK /| C

KomaHagHb Pexum KoHpurypauumm NFPP
pexunum

Bk nroyeBHC®V6 GuardHa wMHTepdence

KomaHga nfpp dhcpv6-guard enable

KoMaHOgHB|PeXumM KOHPUTYypPpauUKM UHTepdpenca
pexunm

Py koBopgc| DHCPv6 Guard, HacTpoeHHasHs B pexunme K O
mcomb3oBiMMeeT nNpumopumtTeT Hapjg 3awumTton, HacT
NFPP
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOﬁKa NFPP W

HacTtpo#nka OrpaHwuwye DUGP Goaxd mocmaepor a aTackKkwu
MHTepdence

KomaHga nfpp dhcpv6-guard policy {per-src-mac | per-port} rate-limit-pps attack-
threshold-pps

OnwncaHwue| per-src-mac: HacTpaunBaeT OrpaHMW4YeHUEe C
napamMeTp Kaxgoro ucxapearaa | P

per-port: HacTpauwBaeT OFrpaHUYEeHUE CKOP
noprta.

rate-limit-pps: y k a3 biBaeT OrpaHMW4YeHWUE CKOPO
19999.

attack-threshold-pps: ykas3bBaeT NOpPOr aTakun B

KomMmaHagHBPexumM KoHOUTrypaumm uHTepdenca
pexum

PykoBopgc/ Mopor atakwu pgonxXeH ObTb paBE&H PWITIT |
mcnonb3o0

11456.NMpunmep KOHPUurypauwum
awumTta UN H BOHCYPWK0aede

CueHapB c¢cucTemMe cyuwecTBYKWT aTakuM XOCTOB
DHCPv6 He ygpaeTcd Ha HeEeKOTOpPbLX XO0CTa

War w HacTponTtTe nopor aTtTakum Ha OCHOBe XOCT
HacTpo

QTECH# configure terminal

QTECH(config)# nfpp

QTECH (confignfpp)#dhcpv6-guard rate - limit per - src-mac 8

QTECH (confignfpp)#dhcpv6-guard attack- threshold per - src-mac 16

MpoBep3anycTtunute ¢ BOo4ashpw nfppodheweayuard summary, 4T
oTob6pas3aunmuTb KOHGUTryYypauwuio

(Format of column Rate-limit and Attack -threshold is per -src-ip/per-
srcmac/per - port.)

Interface Status Rate- limit Attack-threshold
Global Disable -/8/150 -/16/300

Maximum count of monitored hosts: 1000
Monitor period: 600s
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa NFPP W

3anycTtute skowmrEppadhcpve-guard hosts, YTOOB OT
oTCnexXxmBaeMbe XOCT bl

If col_filter 1 shows "', it means "hardware do not isolate host".

VLAN interface  MAC address remain-time(s)
*1 Gi0/5 10" 1wl os1ey Mo
Total: 1 host

11.46.Ha ¢ T p oNDKGaard
1146.1.939¢ddhe KT KOHPUurypauyuum

T AR ND Guard k naccudunuyunpydb Ha@aar@mb Tuna B 3aBUCUMOC
Ha3Ha4de NBmNA;, 12. PC; 3. PA wun(Redeepte H dlm g & B BICe A M@ a
mcnonb3ywTca AnNg paspeweHuma agpecosB. [lakeTb 1
obHapyxeHuna wnwsda. I[MakeTb Tuna RAnceo9saBKITCHASE
ans obbaBneHNsd wntos a " Redieedt vvkcenao, N b a y WTackse T | J
obbdaBMNEeHMNS nexthepwer o

T B HacToOoswee BpemMsa nopgpepxupaetcd TonMDkea MageHT
OCHOBe noprTa. Bl MOXeTe HaAacTpPOWUTb OTFTpPaHUYEHMUS
Tpex TUNOB nakeToOB COOTBETCTBEHHO. N nwu C K
npeBblwaerT npepen nNAGKEEF®GCTMUMNANPEBbLBLWAaWLWNeE npeae
oT6pachbiBatwTCA4. Ecnuwn CKkopdDbTpemapa@BYNOPMA@KE B (
cCucTemMa meydpaHTaaresd T N p atrapAcaoeoTd We H n

11462.NMpumMedvyaHns

Ona KOoOMaHa4abl, HaCTpPOEHHOMN Kak NFPP, pemrakme n K B H dpuerxyv
K OH Qarumm MHTepdenca, KOHMUrypauyumnda B pexume K OHC
npumopuTteT Hapg Town, KoTOoOpasda HacNFPReHa B pexmme K O

11463.llarm HacTpoOMKM

Bk nwyeHune ND Guard
T (O6sasaTébDGuardBk nNtoMeHa NO yMONYaHMUI.

T 971y PYHKULUMI MOXHDO BKnNnwywpwl U BRPPPIeI XM M8 PpPebdme
KOHOUrypauumum uUHTepdgenca.

Bk nwyemrapor a c KnoeppoecatTamp € ¢ aGuarda ND
T OnuvoHadANEIH@ GYHKUMWS BKNKYEeHa NOoO yMONYaHMUIW.

1T Ecnu BCcTynaeT B CUNYy 3anmMcb M3O0NALUWUM Ha OCHOLI
PYHKUMIO, 4YTOoOOBexkpamyp®kraMmEBKEeTb, He oTOpacbBasga

T 31Ty ®MYyHKUMIO MOXHO BKNWYUTbNARPP.pexmme KOHMUT YDP:
Hactponka nopbGurdaTackmu
1T O6sg93aTenbHBLLN.

T MNopor AND Sward MO XHO BKNKWYNTb B pexMNRAPE MRBDH®BUTYDP
pexXxummMe KoHDUTrypaumum wUHTepddenca.
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa NFPP W

f Ecnum HacTpoeHHOEe OrpaHumyYyeHmMme ckKkopocTwu 6onbuwe
XYy p Ha&%WERROR: rate limit is higher than attack threshold 500pps.», 4yToOO6Hhl
yBeaAOMUTb ajgMUHMUCTpaTopa.

f Ecnu HacTpoOeHHbBNW NOpPOr aTakKW MeHbWwWe OrpaHUye
XYy mH1«%ERROR: attack threshold is smaller than rate limit 300pps.», 4yTOOHhl
yBeagOMUTb ajgMUHMCTpaTopa.

1 Ecnum namMsaTb He MoOXeT ObiTb Ha3HayeHa OOHapyxXeH
nevyaTtaeT S%NFPR BHDI GUARD-4-NO_MEMORY: Failed to alloc memory.»,
ytTogmepomMmagmMmHmcTpaTtTopa.

11464 MpoBepkKa

Korgpa xocT B ceTwun oTnNNDaHEN KO™ MydT Kaerop , a W2a@ard) o € H H bl V
npoBepbLTE, MOTYT NnNW 3TW nNnakeTb OblTb OTNpPpaBNeHbB H;

1 Ecnwu napamMmerTp nakKkKeTOB npeBblwaeT nopor aTackKkm,

11.465.CBsi3aHHbIe KOMAaHAZAbI
FMmob6banbHoe BRDG®GMEHMNE

KomaHpa nd-guard enable

KomMmaHagHblPexum KoHdurypauumm NFPP
pexunum

Bk nwyeRmrnapor a ¢ Knoeppoecatamp € ¢ aGuard ND

KomaHga nd-guard ratelimit-forwarding enable

KomaHagHb Pexum KoHourypauumm NFPP
pexunum

HacTtTponmka rnob6anbHoOoro orNDfCHamMe HMA CKOpPOCTHMH

KomaHga nd-guard rate-limit per-port [ns-na | rs | ra-redirect] pps

OnnmcaHwnme/ns-na: ykasbBaeT Ha NS wn NA.
napaMeTpP ssop6osrHavyaeT RS.
ra-redirect: ykasbBaeT RA MU nakeTb nNepeH

pps: Yy K a 30bFBpAa2eHTM Y e HM e CKOpPOoOCTM B Auarn

KoMmaHagHbB|Pexum KoHdurypauumm NFPP
pexunum
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacTtpoika

NFPP | www.gtechru_|

HacTtpo

MKa rnobanbHoNDGumd pora aTakKkwmu

KomaHpa

nd-guard attack-threshold per-port[ns-na | rs | ra-redirect] pps

OnuncaHwue
napamMerT?p

ns-na: ykasbBaeT Ha NS wu NA.
rs;sobo3HavyaeT RS.
ra-redirect: ykas3wbBaeT RA M nakeTb nepewH

pps: ykasabBaeT nopor aTakwuw B pguana
M3 MepeHMmasIK /| C

KomMaHAaHB
pexum

Pexum kKoHdburypauyumum NFPP

PykoBogac
mcnonba3o

Mopor aTtTakwu QOO0NXaH NEETBLI LAaTBEe HI PRI € |

Bk nwouye

NDh@ardHa wmMHTepdence

KomaHpa

nfpp nd-guard enable

KomMaHRAaHB
pexunm

PexumM KoHdurypauumm wumuHTepddenca

PykoBogc
McnNnonba3o

ND Guard, HacTpoOeHHaAasa B pPexXummMe KOHODUI
NPpUMOPUTET HaHla C3TAPLOMETHOHAO, M B p e XU mMe K

HacTtpo

KomaHpga

nfpp nd-guard policy per-port [ns-na | rs | ra-redirect] rate-limit-pps
attack-threshold-pps

OnunmcaHwue
napamerTp

ns-na: ykasa3bBaeNA. Ha NS wu
rssobosHavaeTtT RS.
ra-redirect: ykasbBaeT RA MU nakeTb nNepeH

rate-limit-pps: yKas3bBaeT OrFpaHMW4YeHMUE CKO
19999.

attack-threshold-pps: ykas3bBaeT NOpoOr aTakun B

PeXumM KOHDWMHY REpLUem Cc a

Mopor aTtTaku poOnNXeH ObITb paBeH WM

MKa orpaHumubbGuardekopeppora aTaku Ha

(@ arecy
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PykoBopgcTBoO

HacTtpoika

no Hac#POnke cepumsas QSW

NFPP

11.466.Mpunme p
3awnrTa

KOHdUrypauum

npoueccopdGuaad ocHoOBE

CueHapB

cumctTemMe cyuwecTBYT aTtTakum y3nos N

HEKOTOpPbLIX Yy3nax He ypaeTcs
War w HacTtTponTtTe nopor aTtTakum Ha OCHOBE€e XOCT
HacTpo

QTECH# configure terminal

QTECH(config)# nfpp

QTECH (confignfpp)# nd-guard rate - limit per - port ns-na 30

QTECH (confignfpp)# nd-guard attack- threshold per - port ns-na 50
MpoBep3anycTtute showafppgnd-guard summary, 4yTO06GbB OT

KOHMUrypauwui

(Format of column Rate-limit and Attack -threshold is NS-NA/RS/RA-

REDIRECT.)
Interface Status Rate- limit Attack-threshold
Globa Disable 30/15/15

11.4.7. Ha ¢ T p oSelkefined Guard

11.471.3¢ddhe KT KOHPUurypauyuum

Ha ¢ 17 p oSelffDefined Guard g n s
cueHapwusax.

ycTpatH

11472.NMpunmMmedvyaHunsda

T Onga KomMaHQg®bI, HacTpoOeH
pexume KoOHMOU rypauum
MHTepade n uMeeT
K o H dur y ped-Dalined Guard.

91 Self-Defined Guardu me e T

11473.llarm HaAacTpoOMNKM
Ha c T p oQuaré Name

npumopurter

npunoputert

eHnda npobnem ¢c

HoW
MHTepdenca,
Hapg

cCeTeBb MV

Kk &ealf-Defingol Guand,m eT & 10 HUpb B
KOHMOUrypauwmu
KOHMUrypauymnemn,

Gitagga ®bic H O B H bBIM MU

T (O6sasaTtenbHO) H 8eaif-Defimed Geard,u ma 17 0 6 bI  Self-Befired b
Guard.

T Nma JOMMHO ObIT b YHUKANbHBM, a nons4 cooTBE
oTnunyatTbcaARPTICMPoDHER, IPnDHCPv6 Guaod’ Ecnu napameTp
KoOTopble B bl XOTUTE HacTpoOuUTGHL, y Xe cywecTBYK

Ha No wip @ww
nonewmw COOTB

yKa3s3bBatwwee
HacTtpomnka
1T O6sg93aTenbHBLLN.

MK OH
eTcTBMUA
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PykoBopgcTBoO

HacTtpoika

no

NFPP

Hac#AP NnkKe

cepwus

QS W

Camoonpege
etype ( Tunn
(MAC-apgpec

ndae MMmble

nakert bl
K aHanb H &Bthemet),ygmacs(MAC-a g p e cC
no ny ypaoto@ln a()H, o me p

KnaccumpmnuumpytTcs
mctdnmae nka),
n p o P\el/kPebh a sip

H a

(IPv4/IPv6-a o p excc T 0 4 H Wip a(lPv4/IPv6-a apercas Havyespaa l fopT

MCXOOQHOT O

protocol nevicTBUTENEH,
src-ipudst-ipgony cT U MBI,
dst-ipv6 pony cT U MBI,

dst-portgponyctT

nona4a
xXe,

Ecnwu
Takue

TpaHcnnodpart{ OO @ TY P @PBME N OWTHOT O
T 0 N b KalypeescBNuA egpwvdamyirenpvie.e M

T ONbK Oetypedimn 5B aipads saHipvé m
TONbKO ekypensymB N3 e dapUbS Bra-port un

TONbK Pro®cohpa =B EBEMIeuUdM e

M Mbl,

YPOBH:

¢ mawhafeldsh n 9 3 H a ySelkDefined Guard nonHOCT b 1O

K a K

w Guarg, weccutceTyetomuae ne d a HEKRRORy p b a e

match type and value are the same with define name (name of an existing guard).”,

4yTObObB yBefg

E ¢ npuotocolH a ¢
K alkevd wunlRPV6 ,

OMUT b

TpOEeH,
cnmcrTewmMma

H O

etype is IPv4(0x0800) or IPv6(0x86dd).» .

EcnBre-ip n dstiip Hac T poeHstype He
cuncTe MBERRE@R: P nddess is xajidponlha when

cooTBeTCTHSHB

etype is IPv4(0x0800).

E c nearc-ipv6 n dst-ipv6 Ha c T p 0 € Hetype HHeO
c uc T e MEBERRGRYIRVE aderass iskvalid enyy when

cooTBeTCTHRHB

etype is IPv6(0x86dd).

E ¢ ngrc-port n dst-port Ha c T p 0 € HEDtOCOHHOE
conocTaBneHwus,

nonunmTunMmke

ma,
» .

ma,
» .

when protocol is TCP(6) or UDP(17).» .

B cnepgytwowen
pacnpocTpaHEHHBbBM
nepedyncneHHbBE
cueHapueB #u
OrpaHuM4yYeHuns

HEKOTOpPDLM
nopor u
OonNbWNMHCTB
HacTpomuyi T
cueHapues.

aTack,

e ceTeBblX
H o bl e

B

agMMUHUCTpPpaAaToOpa

o0

ownoke

K O H (

n o n nmateheolicypetypey K @B raeiH N 9

aB ndRv4 c sB

aBndP¥6r ¢ 8

TadbnnuenonepeKMUC NEHWM T bl,

ceTeBbM
HUxe,

cCKopocCcTWH

npunseengeHbl

n e WWHERROR: pratocq is ealid only when

nonNnnmMTMUKE

nonNnnmMTMwUKE

a8 n dE@PTicAWDP B
¢ WERROR:aPortnie vala ordye T

Ky p

cooTBE
NPOTOKODN:
MOT YT C O«
T C
M nNoporwu

protocol 6
dst-port 179

attatch-threshold
1200

protocol  match policy per-src-ip | policy per-src-  policy per-port

mac

etype 0x0800 rate-limit 100 He npwuwMe k rate-limit 300

protocol 17 attatch-threshold ST oW NONW attatch-threshold

dst-port 520 150 500

etype 0x86dd rate-limit 100 He npwuwMe k rate-limit 300

protocol 17 attatch-threshold ST O NONW attatch-threshold

dst-port 521 150 500

etype 0x0800 rate-limit 1000 He npwuwMe t rate-limit 2000
3TOMW nonwu

3000

attatch-threshold

QTECH

MWP [OOCTYNHEE
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
HaCTpOﬁKa NFPP W
protocol = match policy per-src-ip | policy per-src- | policy per-port
mac
BPDU dst-mac He npwuMe H| rate-limit 20 rate-limit 100
08¢6.0300.0000 |8 T O NONUT gyarchthreshold | attatch-threshold
40 100
RERP dst-mac He npwnme H ni rate-limit 20 rate-limit 100
08¢6.0300.0001 |8 T O NONUT ayarchthreshold | attatch-threshold
40 100
REUP dst-mac He npwuMe H| rate-limit 20 rate-limit 100
08¢6.0300.0007 |8 TO#W NONUT gyarchthreshold | attatch-threshold
40 100
BGP etype 0x0800 He npummeH He npunmetHe npunMmet
protocol 6 3TON NONUTAI3TON NONUITON NONM
dst-port 179
OSPFVv2 etype 0x0800 rate-limit 800 He npwumMe t rate-limit 2000
protocol 89 attatch-threshold STon NonWn attatch-threshold
1200 3000
OSPFv3 etype 0x86dd rate-limit 800 He npwumMe t rate-limit 2000
protocol 89 attatch-threshold STon NonWn attatch-threshold
1200 3000
VRRP etype 0x0800 rate-limit 64 He npwuwMe t rate-limit 1024
protocol 112 attatch-threshold STon NonWn attatch-threshold
100 1024
IPv6 etype 0x86dd rate-limit 64 He npwuwMe t rate-limit 1024
VRRP protocol 112 attatch-threshold STon NonW attatch-threshold
100 1024
SNMP etype 0x0800 rate-limit 2000 He npwuMe t rate-limit 2000
protocol 17 attatch-threshold 9T A TN T WK 5ttatch-threshold
dst-port 161 1200 3000
RSVP etype 0x0800 rate-limit 800 He npwuMe t rate-limit 1200
protocol 46 attatch-threshold ST oW NONW attatch-threshold
1200 1500
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HacrT p o MK a NFPP W
protocol match policy per-src-ip | policy per-src- policy per-port
mac
LDP etype 0x0800 rate-limit 10 He npwuwMe k rate-limit 100
(UDP protocol 17 attatch-threshold 15 |2 T O ¥ MO MW Huatch-threshold
hello) dst-port 646 L
il YT 06 bl copgepxarTthb K aKk MO XHDO bonbuwe cywecTBY HOLWN X

pacwumpeHune H O B bl X T n geti-gefined ppoaTdo X @ IO @ H A 1O T XO0CTEe

cBoOOAHO KOMDIOHIAPD OTAMaNTOB MNakKeTOB. Ecnu KoHUT )
ceTb MOXeT BbBWTM M3 cTposa. T[TloaTomMy ceTeBON anf
ceTeBble MNPOTOKOIMEBLI. B kKkayecTBEe <cnpaBkKkwu B Cne¢
gonycTunMble KOHMUTIrypauUuMM UM3IBECTHHERXNOB @HWAGT @ Duys
n o n n self-defined guard. Ona pgpyrmx nNnpoToOKONOB, He nepe
HacTpauBanTe UX C OCTOPOXHOCTHDbLI.

HacTponka rnob6anbHOro orpaHMyYeHuMNsa CKOpoOCTHM

1

1

(O6asaTtTenbHO) Ecnwu aTMH n a ped-deBnedp guardHHee BHAA C T p O €
BKINIWYNTDL .

Bbol AONXHB HacTPpPOWT b PESICHPY pemssc-maco  pai-port. B
NPOTMBHOM Ccly4yae NONUTMUKA He MOXeT BCTYNWUTbL

per-src-ipoencTBUTENEH, etypemwa®T e T HIBW e m RED.

OrpaHuMu4dyeHNe CKopocCcTMWH, HacTpoeHHMAE-agpae Cc ao C HO
moeHT WP KIARN pmropTa, MMeeT nNpuopumTteT Hapdg Ofr pat
Ha oOocHoBe Wagxgprpra@aronjgeHVLANM KmRaopDa.

Monuntunka mageHTnmobdunkauyumm xseledefmedgmrdgonraxea OHepsbo
cornacoBaHa ¢ rnob6anbHOW NONMNUTUKON MUOEHTMUNDPUK:
Ecnu nopasrripmacTpoeHa He rnobanbHO, a HacTpoe
nevyarTaeT «HWBRROGRa mame (hame of a self-defined guard) has not per-src-ip

policy», uToOb yBEepLOMMUTb agMUHMmcTpaTtTopa 06 owmbke

Ecnu nomarsmwMmac HacTpoeHa He r1rnobanbHO, a Hac-
cumcrtemMa neyaT«HwERRORK pame @ame of a self-defined guard) has not
per-src-mac policy.», y To6bl yBEegoMMUWTb agMumHucTtTpaTopa o006 o

Ecnu namMaTtTb He MoxeT ObTb BbgeneHa OOHapyxXeHH
nevyaTtaeT «wMFPR DEFINE_GUARD-4-NO_MEMORY: Failed to allocate
memory.», Y TYHEepoMnTb aagMUHMUCTpaToOpa.

Ecnu HacTpoeHHOEe OrpaHuMuyeHMme CcKopocTu Oonbuwe
Xy p H&WERROR: rate limit is higher than attack threshold 500pps.», 4YTOO bl
yBeagOMUTb ajgMMUHUCTpaToOpa.

Ecnu HacTpPOEeHHBIW NOpPOr aTakKKW MEeHble oOorpaHUyYe
XYy mH1«%ERROR: attack threshold is smaller than rate limit 300pps.», 4T OO bl
yBeagoOMUTb ajgMuUHMUCTpaTopa.

HacTtTponka nepumopga rnob6anbHOro MOHUTOPMUHT a

)l
)l

T

(O6bgasatenbHO) [llepnmoag MOHMTOPMUHIA NO YMONYaHMUML

Ecnu nepumoag M30MAUMM HaC TNpbO3eyHe, T COIH BH akMap4seMCyTHB ey
MOHMUTOPUHIa, U HACTPOEHHbBLN Nepuoa MOHMUTOPMUHT :

Mepnmon MOHWMUTOPUHI A MO XHeelf-definedrgpaocdn Tb B pexume

(@ arecy
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Hacrponkxa NFPP |_vwwechu |

1T Ecnu nepwmopag wmsaonsuyuumum paBeH O, cMmcTtemMa BbNnoO~N
oBbHapyXeHHBbX 3 N10Y MblUONAS H HF vBKYANED . alBenpive T ¢ A nepv
MOHMWTOpPpUHIra. Ecnu BO BpemMss MOHMUTOpPWUHIra nporpa
M3onNnauMm YyCTaAaHOBNEHO HeHYyneBOe 3HauyYeHMUEe, cuc
annapaTtTHYy MU3ONAUWI OT KOHTpPONMUPYyEeMblX 3M00YyYM
nepueoxngaHns B KavyecTBeE nefeppang MUEWMOPAHKR
AeNcTBUTENeH, TONbKO ecnNu nepumopg ms3onauumm pat

T Ecnwn nepunoang maonauuun M3 MeHeH H a 0, 3nNoym
CoOOTBEeTCTBYWWMA nNnopT, ypganswTcHa, a He OTChnexl

HacTponMka MaKCuMHRICHGBRAO OKEMEe XMBaeMbIX XOCTO.]

T (O6asatTenbHO) Mo ymMonmn4YaHMWIO MaKCcWUMalnbHOE KOoOnNwu
cocTtaBsneoed.t 20

f Pa3yMHO ycTaHOBMUTE MaKcCuMManbHOEe KONMYecTBO O
yBenuyeHmsa KonumyecTBa OTCIE€XWNUBAaeEMbfXe CXyopcCCTOOBB |
L.

f MakcuMmmManbHOE KONMMWYECTBO KOHTPONUPYEMbBX XOCTO
self-defined guard.

T Ecnwn KonunmyecTBO oTcnexunsaembdx0 0 x o(c3aTHOaBY e B ID € T V
yMon4yaHuw), a ajgMUHuUCTpaTop YycTaHaBnh®WaetT Ma
cmcrtTemMa He ypansgeTtT oTcnexuBaeMbkHERRORE, Tdhence
value that you configured is smaller than current monitored hosts 20000, please clear a
part of monitored hosts.» 91T a WHPOpMauma yBegomMnaeT ajgMUHUC
KOHMUT ymHEeLUBACTYNaerT B cuny n 4yToO HeKOTOp®bE
Heob6xogunumo ypanurteb.

T Ecnmabnuoutac nexmBxem@B®&BNonNHenaTeneadaTaEaRPHAanN

« Y9NFPP_DEFINE-4-SESSION_LIMIT: Attempt to exceed limit of name's 20000
monitored hosts.», yTywHepoMLMMHMNCTpPpaTopa.

HacTpoihka OAOBepeHHbLIX XOCTOB

1
T

OnuvoHadndwo yMonyYyaHNI JOBEeEpPEeEHHbBN XOCT He HacT

Bl MoxeTe HacTpouTb [PanopetosdGameeddaoemselfagns
defined guard.

JoBepeHHbBEe xocTb MoOryT O bselfedefinedguarghoe Hbl B peXui

Ecnu BB He XxXxo0TuUuTe oOoTCNnexXxuMBaTb XOCT, Bbl MOXeT
UTOobObB pgoOBEepPsATb XOCTYVY. QT 0T pfoBelpMPHIHREKIE TXI0O CHTA M
UM 6e3 -NMOKOM XOT PAaHUYEHNNN E&DPOT T MNICAOKDUPNIXE H U N .
Macky MOXHO HaAacCcTpOUWIBOGH KHMM ®OWHEIXOMGT B OOHOM
He oTcnexumBancsa.

Mepen HaAacTpPOWKOW QOJOBEPEHHBX XOCTOB HeobOxoguw
Ecnu tTun—iPHAKkeBTa@TOoONUTMNKEe conmocTaBNeHNWSs, BaM He
poBepeHHbelPVEBopE&Ecan TuHrAPVGiax em@nunmTunke conocTasBr
He pas3peweHO HacTpawuwsBaTlivi.poBepeHHbLE apgpeca

Ecnum Tun cooTBeTCcTBUA He HacTp«wEHRRCGRc TRl Meaa sne
configure match rule first.» .

Ecnu pobaBneH 00 #Pedp,e HeyperiH ex oscBrN4P84T cBl N @ U T U
conocTtaBneHna, cuctemvaBeEROKuaMaechxyympancan
IPv4 trusted host.» .
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa NFPP W

T Ecnu pobasneH [o #Pe6p,e HatypeH ex oscBrNn 4Pe6r c88 nonNuT UK eE
conocTtaBneHna, cucrtedcE RRORaT dMat chkygwapre can’t
trusted host.» .

T Ecnwn Tabnwunuya NDOBEepeHHBbX X0CTOB 3anonHeHa,
« %YERROR: Attempt t o exceed N, i mitgémfgo@@db tr
agMmHucTpaTopa.

T Ecnwn B Tabnuuye oTcnexXnmBaemblx -IKWGor 0 B a mcwale,C
cooTBeTCTByOooBIKApie HHOMY IP-agpega (coBnapjgatwT), (
aBTOMATMYeCKM ypangaeT STy 3anuchb.

T Ecnwn AOBepeHHBbBN XocCcT He MOXeT ObITb yoanetH,
« %Y ERROR: Failed to delete trustedyobesdomudts el . 1
agMmHucTpaTopa.

T Ecnwn xHoecnmiby3 8 [ OBepATEbL, cnctewBRRGRaTBeam|l ek pHe
trusted host 1.1.1.0 255.255.255.0.», 4 TyYHeg oMM Tb agMUHUCTpaToOpa.

T Ecnum xocrT, KOTOPOMY MOXHO p[JOBepAaATb, yXe cyuwe
« %9ERROR: Trusted host 4as.alteady bebn c@nbighred»5 54 26 6 10 |
yBeagoOMUTb agMUHUCTpaTopa.

T EcnumogTKkoOTOpPbLN Heobxogummo ypanumTb U3 [JOBEepewHE
cnmctemMa nedvarta®BhiRRORustaa rhost 1.1.1.0 255.255.255.0 is not
found.», YTl oMU Tb agMmHucTpaToOpa.

1T Eawu namsaThb He MO XeT ObITHb Bblgerneda DOBEepPEeHH

Xy pH@WERROR: Failed t o, a¥ tyosgaadtoem intebmoariyMmM H M Cc T p .

B k n o4 e 8alf-®efined Guard

)l
)l

Ob6bsa3aTenbHBLBN.

Bbol QONXHbB HaAacCcTpPOWUTb NO KpanHennmepe/SedoorHy no
DefinedGuardHa ocHoBe xoc T3elf-DefinedbGuardmak oaic HoB &8 NopTa
nporTuBHO MSeli-DefinedhGuardHe MoxeT ObTb BKIKYEeHa.

E ¢ n nSelf-Defined Guard oTKnw4YeHa, cumcrtema aBToOMaAaT WUV
oTcnexmMBaeMble XOCTHh.

Self-Defined Guard Mo xHHoa c TpounTb SBelf-PefinediGuard m nnu B pexume
HacTpoOMWKMU UHTepdenca.

Ecnu no SeffDefiked GuardHacTpoeHa He Self®efined Guand 19 e
MO XeT OblIThb BKN4YeHa, n oTobGpaxaeTcCsH4 3anpoc
OTCYTCTBYOWNX KOHGUIrypaumax NONUTUKMNU

E ¢ nmm Self-DefinedGuardH ec y wlec ey et @ ma a nayeptTH@%WE RROR:
The name is not exist.» .

EcnmuoooTBe TwaHmwcst p o e sdelf-Defined Guard, cnctamneadtaTaerT
Xy pH@UWERROR: name ( n-aefired gudrd) dobsa't matehlafy type.» .

Ec nmo nu tmxs&elf-Defined Guard H eH a ¢ T p OCevHCaT gl & a THEPTH a n
« %ERROR: name ( n-aafired gudrd) dobsa't speeify dny policy.» .

11474 NpoBepkKa

Korga xocT B ceTwu oTnpaBndaeT nackeSeltDefinad Guamdvmy T a1

NFPP,

T

aEpepbTe, MOTFTryT nNuM 33TKW NakeTb ObITb OTNpasBIeHbl

Ecnmu CKOpOCTHSb nakeToB orT HeHaaeXHor o Xo0CT
oTobOpaxaeTcsa XypHan aTak.
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PykoBopgcTBoO

HacTtponka

no Hac#POnke cepumsas QSW

NFPP

T Ecnwmu

Xy pHan

11.475.CB A3
HacTtpo

aon4d 3NO0OyMblWUNneHHMK a
maonauunmun.

co3gaeTcCcd

a HHble KOMaHAbI

MKa wuv-befinad Giedl f

KomaHpa

define name

OnuncaHue
napamMerT?p

name:y K a 3 bl &8 & &alf-Defined Guard

KomaHagHblPexum kKoHdurypauumnm NFPP
pexunm
HacTtTponka nonen cdodinafeandna Sel f

KomaHpa

match [etype type] [ src-mac smac [src-mac-mask smac_mask]] [dst-mac
dmac [dst-mac-mask dst_maskK]] [ protocol protocol ] [ src-ip sip [src-ip-
mask sip-mask]] [ src-ipv6 sipv6 [src-ipv6-masklen sipv6-masklen]] [dst-
ip dip[dst-ip-mask dip-mask]] [dst-ipv6 dipv6 [dst-ipv6-masklen dipv6-
masklen]][src-port sport] [dst-port dport]

OnuncaHue
napameTp

type: ykas3bBaeT TMUN NakeTOB KaHanNnbHO
smac: ykasbBa@agpelA@cToOoO4YHMKa.
smac_mask: ykas3bBaeT MackwpagpexagHoro |
dmac: ykasbBa@gpekRlAGBasHauyeHN4.
dst mask: y kK a 3smeBcakeyT-aMdpCe ca Ha3Ha4dYeHMUSA.
protocol: ykas3bBaeT HOMep nNnpoToKoOna na
sip: YyKas3bBaeT McxoagHbolnm agpec | Pv4.
sip-mask: ykas3bBaeT MackggpexagHoro | P
sipv6: yKas3bBaeT wxxmpadH.bin | Pvo

sipv6-masklen: ykas3bBaeT ONUHYPwWagpacacX:(

dip: ykasbiBappetPuNMd43HaAaYeHNSH.
dip-mask: h&®y4d4aueHunsa.
dipv6:

dipv6-masklen:

yKas3bBaeT-aNMPBEEYF
YyKa3bBappetPnN&B3HaAaYeHN4a.

yKkas3bBaeT agn-agpesmacKkasHBWVE

@ §) QTECH

MWP [OOCTYNHEE

sport : ykasbBaert mnaoeHTMnEMKkaTtTop e X
YPOBHSA.
dport: ykKkas3bBaeT MOoeHTMPUMKATOpP LeneBC
KomMaHagHb|PexwwH pur y pedf-Dalined Guard
pexum
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW
Hactponnka NFPP W
PykoBopagc/Cospganrte HoBegfioi n&d| fGuard n y K a X
mcnonb3o CcoOOTBEeTCTBYOWME O3TOWN 3aWNUTe

HacTtpo
Guard

MKa rnoobanbHOTO

KomaHpa

global-policy {per-src-ip | per-src-mac | per-port} rate-limit-pps attack-
threshold-pps

OnuncaHwue
napamerT?p

per-src-ip: cobupaeT CcTAaTUCTUKY cCcKopoart
OcHoOBe uncxampocad, | PoenTnodnkartropa V
per-src-mac: cobupaetr cTaAaTUCTUKY CKOpOC
Ha OCHOBE ucC xaoggpHeocrao, MiAOGE HT M Mk aT op

per-port: cobupaert CTaTUCTMUKY cCkopocT
npaMMa nNakKkeToOB.

rate-limit-pps: ykKkas3bBaeT OrpaHuMmYeHMe CKOPp
attack-threshold-pps: ykas3biBaeT NOpPOTr aTakKkwu

KomMaHAaHBb

Pexww H dur y pedf-Dalined Guard

pexunm

PykoBopgc/ lMepengp cos3spaHunbPef rTmad Gedfd HeobOxopg

mcnonb3o kKnaccupmnkaumm CTaAaTUCTUKMU CKoOpoCTM
MaoeHTUudUMKaumMiow Xo0CTa HaapEeOdBEL MITED
X0CTa Ha octa@gpecaMA@cTO4YHMK A, c
CTaTUWCTUKY CKOpPOCTM nNnepepadynm nakert
CkoprocHa OCHOBe nopTa MU ykKkas3aTb O
aTakWw JgnNs yKa3aHHbLX nNnpasBun

HacTtTpounka nepumopga rnob6anbHDeffned Guardi M TOpPUMHT a

KomaHpga

monitor-period seconds

OnumncaHwue
napamMerTp

seconds: yKkasbBaer
konebnetcsa oT1 180

nepwu
Ao

MOHMUTOPUE

il
6 400

0
8

KomMaHAaH bl
pexunm

Pexww H dur y pef-Dalined Guard

HacTtpo
Defined Guard

MKa MaKcuMmmManbHOT O KonunyecrTBa

KomaHRpa

monitored-host-limit number

OnumncaHwue
napamerTp

MKACK IC WMYVIEACTTTb BHOD €0
no 4 294 967

number: yKas3biBaerT e XKMu

TCcn
gonanasoHe oT 1 295
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PykoBopgcTBoO

HacTtpoika

no Hac#POnke cepumsas QSW

NFPP

KomMaHAHB
pexunm

Pexww H dur y pedf-Dalined Guard

HacTtpo

MKa poBepeHHBEnedaGuardoB Sel f

KomaHpa

trusted-host {mac mac_mask | ip mask | IPv6/prefixlen}

OnuncaHue
napamMerT?p

mac: ykasbBa@apekAC

mac_mask:
ip:
mask:

ykasbBaeT-ampekpn. MAC
ykasboageecl P
P

agpec

ykasbBaeagmacxy |
| Pv 6
BCeX

IPv6/prefixlen: ykas3biBaerT n gnwu

all: MCMNOImnbRBOYIENTAC sy A N e H N 4 joBep

KomMaHAaHB
pexunm

Pexww H dur y pedf-Dalined Guard

FMooban

bHoe BKnibafmaediseardSel f

KomaHpa

define name enable

Onwunc
napa

aHune
MeTp

name:y Kk a 3 bl & & &alf-Defined Guard

Kowma
pexmnu

HAOH b
M

Pexum KoOHpurypauyuumm NFPP

Py ko
mcno

BOJC
nb3o

KoHdurypauyuma
match, rate-count, rate-l i
KOHMOUTrypauwus

CBMCITYY NTA@/Tb KBO N O C
mi t M haeshaokd.
He paboTaerT

Bk nrwoye

Hu®ebSéhtd Guard Ha MHTepde n

KomaHpga

nfpp define name enable

Onwuc
napa

aHune
MeTp

name:y kK a 3 bl & & &alf-Defined Guard

Kowma
pexmu

HOH bl

Pexum KoOHPUTrypauumum uUuHTepdenc

O]

CamoonpependeDeé i ne8e¢l f nma
KoHdpurypauma BCTynaeT B cuny
match, rate-count, rate-l i mi t thre ahbhdk B
KOHMpUMrypaumsa He paboTaert

0O N XH
TOnNb
npor
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa NFPP W

HactTponmka orpaHumyeHuna cKopocDhaf imeno pGouraar da -
MHTepdence

KomaHga nfpp define name policy {per-src-ip | per-src-mac| per-port} rate-limit-
pps attack-threshold-pps

OnuncaHwuel name:y k a 3 bl B & &alf-Defined Guard.

I"apa""GTpper-src-ip: HacTpawunBaerT OrpaHuMUYeHNe C K
Kaxpgoro ucxampearaa | P
per-src-mac: HacTpaunBaerT orpaHu4YeHwUue c

KaxgoroeagAeCca MCTOYHMUKA.

per-port: HacTeprawEgPaHMNYEeHNE CKOPOCTMU W
noprTa.

rate-limit-pps: yKasbBaeT OlFpaHM4YeHUE CKO
19999.

attack-threshold-pps: ykas3bBaeT NOpPOr aTakun B

KoMaHagHbB|PeXxum KOHMDUTrYypauumm uUHTepdpenca
pexunm

Pyk@eEasollopor atTakwu gonxeH ObTb paBeH wunwu
mcnonb3o0

11476.NMpnmep KOHPUurypauwum
3awmTta UN Ha OefincolseardSel f

CueHap basoBbe guard’ b He MOTyT-aT@WNTUTb CMU

War um HacTtpowntlhkef3alefd GmaoMeE B R MU nongamu, C |

n
HacTponakeTtam R
HacTponTtTe orpaHmyeHnMme CKOPOCTMU.
e

HacTtpomn DOBEpPEHHBIE XOCT b

QTECH# configure terminal

QTECH(config)# nfpp

QTECH (confignfpp)#define rip

QTECH (confignfpp- define)#match etype 0x0800 protocol 17 dst- port 520
QTECH (confignfpp- define)#global - policy per-src-ip 100 150

QTECH (confignfpp- define)#trusted - host 192.168.201.46 255.255.255.255
QTECH (confignfpp- define)#exit

QTECH (confignfpp)#define rip enable
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOﬁKa NFPP W

MpoBep

3anycTtute skhowvdppdefine summary rip, YTOObB OT
KOHUrypauuito

Define rip summary:

match etype 0x800 protocol 17 dst- port 520
Maximum count of monitored hosts: 1000
Monitor period:600s

(Format of column Rate-limit and Attack -threshold is per -src-ip/per -
srcmac/per - port.)

Interface Status Rate- limit Attack-threshold
Global Enable 100//- 150F+/-

3anycTturte KoMaHAOy showostppidef iunreo
JOBepeHHbe XOCT bl

Define rip:
IP trusted host number is 1:
IP address IP mask

192.168.201.46 255.255.255.255
Total: 1 record(s)Global Enable 180 100/- 150+/-

3anycTtute show afpp yefine hosts rip, 4yToOO6 bl (o)l

oOTCllie XnBaemMble XOCT bl

If col_filter 1 shows "', it means "hardware do not isolate host".

VLAN interface IP address remain-time(s)
1 Gio/5 192.168.201.47 160
Total: 1 host
1148.HacTtpouka HUeHTpPpaNnuM3oOBaAaHHOT O pacnpe,

nponycKaHus

1148.1.39¢ddhe KT KOHPUurypauyuwumm

HacTtponte LeHTpanusaoBaHHOE pacnpepgpenedHunsd
ynpaBneHumda umu npoTtTokona ob6bpabaTtbwbBanumcb B NepBYyW O

11482.NMpunmeyvyaHunsd

JonxHoOo

ObThb BblMmOJHEHDO cnepytwue e ycnoswue:

nNakeToB%=npPOQ@eHT CcyMMb ABYX ApPYTrux TwuWUuNnoB.

nponyc

ponyct
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOI7IKa NFPP W

11483.llarm HacTpoOMKM

HacTponMka MakKCMMEOBHOW OPOCOOHOCTMWMW YyKas3aHHE

(O6s3aTenbHo) [MakeTb ynpaBhneHUWsA, MapwpyTuszauumum nu
nonocy nNponyckaHMUss NO yYyMON4YaHUIW.

HaCTpOVIKa MaKCcCuMumManbHOT O npoUleHTa YKa3aHHbIX

(O6sasaTtenbHO) [lo y MO N YHaHam k3 anHank@eaTrep oydn@pcakeHioem cno c o 6
nakeTb MapuwpyTa%,3addvmakaT R2S5SnpoTorkoONa 3aHumatwt 45

11484.NMMpoBepkKa

OTnpaBbTeE bonbuwoe KonuMmyecTBO NPOTOKOJSRFEX HaakeT
KoMMyTaTtTop, 4MTO nNpuMuBOAWT K BbBCOKOW 3arpyske UI.

Korga xgemT™ KwwmMyTaTop, nNpoBepkKa CBA3WU JgonxHa O6bT
OyoeT noTepsaH.

11.485.CBA3aHHbIle KOMaHAbI

HacTponMmka MaKcCMMaAaNbHOWU NPONYCKHOWM CNOCOOHOC

KowmaHpga | cpu-protect sub-interface { manage | protocol | route} pps pps_value

OnuncaHue| pps value: ykas3bBaeT OrpaHuMmuYyeHMe CKOPpPO
napamMerTp

KomMmaHagHBPexum rnobanbHOMW KOHGUIrypauumm
pexum

HacTpoihka MaKCUMManNnbHOINO NpPOLEeHTAa YKa3aHHbIX

KomaHpga |cpu-protect sub-interface { manage | protocol | route} percent
percent_value

Onunc aHwne| percent value: yKkasbBaert NpPpoOUEHT n eTo
1

aKk
napameTplodyepeagum B gumanas3oHe oT 1 pgo 00

KomaHagHbBPexum rnobanbHOMW KOHGUrypauumm
pexunum

PykoBopgc JonxXHoO ObiTb BbLMNONMHEHO ZOoIRYYTFOUMN yIT
mcnonb3o AManas3oH Tuna nNamRpoaHE dYM@Mb ABY X

11486.Mpunmep KOHPUrypauwum

NMpumopurtuszauyuna nakeToB, oTnpaBnse MbIX Ha
LEHTpPanNnM3OBaAaHHOIO pacnpepageneHUs NPONYCKHOW cCI

CueHapB ceTu cywecTBYyWTMBpEBBOBBKNbLBEAKRBMBIB, K
pPpa3HbBM LEHTPAaNU3OBAHHbBLM TuNam
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

Macrponxa NFPP v giechru
War un HacTtTponnTe MakKcumManbHY© NPONYCKHY0 Ccn
HaCTpOHaCTpOVITe MaKCUMUManNnbHBMA NpPpoULEeHT YyKaasa

QTECH# configure terminal
QTECH(config)#cpu- protect sub -interface manage pps 5000
QTECH(config)# cpu protect sub -interface manage percent 25

1149 HacTtTponnka BepeHua XxXypHana NFPP

11491.39c¢ddhe KT KOHPUurypauyuum

NFPP nony4vyaert Xy pHan M3 BblgeNneHHOT OO Oy cbe pa XY pHan
redHepupyert cumcrtemMHOEe coobuweHwune n oyunmuwaert 3TOT
Xy pHana.

11492.NMpunmMmeyvyaHusd

KypHanb HenpepbBHO nNnevyaTawTca B Oydepe XypHanos,

11493.llarmv poaa@xm

HactTponka pasamepa Oydepa XypHana
O6da3aTtTenbHbBN.

Ecnun Oydep XypHana 3anoOfnHEH, HOBbIe XYpHarnb 3aMeH:
Ecnwu 6y bep XypHana nepenonHsaeTcAa, nocnepgywnuwne >
XYy pHanbbl, m B 6Gydepe XypHana oTo060paxaoerTMesd e3HaHbIMMb

nednmcom (AoMmHucTpatTopy Heobxogunmo YyBENNYnNTSL pa
CKOpPOCTb rFreHepauuUWUW CUCTEMHBLX coobwWwWeHUN.

HactTponka ckopocTmu Oydhepumsaaumm XypHana
Ob6bda3aTenbHLBN.

CkopocThb Oydepuszauumn XypHana 3aBucCcuT oT OBY X r
KonmMmyecTBa CUCTEMHbBLX COOOWEHUWNW, CreHepupoBaHHBIX 3

Ecnm o6a npepgbgywmx nNnapameTpa ycTaHoOBNeHbL Ha 0,
reHepupyrwtTcsa gna XypHanoB, HO He coxpaHawTcs B 6

BknwyeHune dunbTpauuvuum XypHanos
OnuvoHadnebmaIbTpauUNdg XYpPHaAaNoOB NO YMONYaAaHMWI OTKIYE
XKypHanb MOXHO @unbTpoBaTb HALADNCHOBE MUHTepgdenca u.

Ecnwu bunbTpauuns XypHanos BKNYeEeHa, XYy pHanh.b, b
bumnbTpaumnm, oTbOBpacbBatwTCSH.

BknwoyeHne nevyaTun XypHana
(O6asaTtenbHOo) XypHAapbXpaHyMOAYB Oy depe.

Ecnum Bb XO0TMTe oTcCchnexXxmBaTb aTakKuu B pexume peanb.l
neyaTb XYypHanoB Ha O3KpaHe nAnNa d3kKcnopTa WUHPopMalL
BPeMeHMU.
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PykoBopgcTtTBO no

HacTtpoika

HacHAPO nke cepusa QSW

NFPP

11494 MpoBepkKa

MpoBepbTE,
KonumyecTtBa MU

11.495.CB A3 aHHLbLIe

HacTtpo

pencriTByerT nnu

MHTepBarla pacne4dyaThbBaeMblX

KOMaHAbI

MKa pa3mMepa Oydcdepa XypHana

KomaHpa

log-buffer entries number

OnuncaHue
napamerT?p

number: yKkasbBaer
Onmanasome o020

pa3smep Oydepa B eg

KomaHagHbPexum kKoHddurypauumm NFPP
pexXunum
HactTpounka ckopocTu Oydhepumsaaumm XypHana

KomaHpa

log-buffer logs number_of_message interval length_in_seconds

OnuncaHue
napameTp

number_of message:amanasd®mol024.3HadvueHne 0 yKk
BCRYypHanse 3anucoeBawTcsa B b6ydep Xyp
He reHepupyerTcs.

gunanasoH oT 0 ao 8 6 4 (
ykasbBaerT, YHTO XYpHanb He 3anwucbl
CNCTeMHbBe COODOWEHNA T eHep?npy WEHCOSC v
number_of _message un length_in_seconds.

length_in_seconds:

number_of _message/length_in_second y Kk a3 biBaeT
CUCTEMHBIX coobuweHUN

cCKopo

KomMmaHgHbB|Pexum KoHdurypauumum NFPP
pexXum
HacTtTponka dunbTpauumum XypHanoB Ha OCHOBE

KomaHga

logging vlan vlan-range

On unc aHwne| vlan-range: 3anncoeoBaert XYy PpHanbobl B y Kas
napameTp Hanpumep, dopma3b 3HauvueHunus 1
KomMmaHagHB|Pexum KoHPurypauumm NFPP

pexunum

PykoBopac/3anycTturte 3Ty KomMaHgy, 4T OO Hhl oT

3anuc blB aNBAKCO
bnmnbTpauyunen

XYOpDHanbl B YyKas3aHHOM [
XypHanos Ha OCHOBE

(@ arecy

XypHanoB Ha ocHoBe VLAN, caubHw BEE
XypHanbo 3anucbBatwTca B Oydep XypHa
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PykoBoagcTtTBoOo nNo Hac#H#POMnke cepuma QSW

HaCTpOﬁKa NFPP W

HacTtTpounka dunbTpauumum XypHanoB Ha OCHOBE MUHT

KomaHga logging interface interface-id

OnuncaHwuelinterface-id: 3 anucbiBaeT XypHanb YKa3aHHO
napamerTp

KomaHagHB Pexum KoHdurypauumm NFPP
pexum

PykoBopgc 3anyctTunute 9Ty KoMaHAy, YT O0OObL OT dujJ
MCNONb3O(XYypPHanb YKa3aHHOrNo WUHTepdenmca 3aniy
XYypHanoB Ha OCHOBe WuUHTepdhenca uu @i
VLAN, ecnun BbNoMHEBGE@TODPaAaEBEMAROEL XYPpPHa
B O6ydep XypHanos

BknwyeHwue neyvyarTwu XypHana

KomaHga log-buffer enable

KomMmaHagHbPexum KoHdurypauumm NFPP
pexunum

11496.Mpunmep KOHPUurypauwum
HactTponka BepeHua xypHana NFPP

CueHapEcnwu 3NOYMbWNEHHUWKOB CNUWKOM MHOT O,
McCNnonNb3oOBaHMWE NONb3O0OBaAaTENbCKUX UHTEPp

=«

War w T HacTtpo
HEte e f HacTpo
T HacTtpo

Te pas3amMep Oydepa xXypHana.
Te CKopocTb Oydepuszaumm x

S S

Te punNnbTpayunMi XyYypHanoB Ha

QTECH# configure terminal

QTECH(config)# nfpp

QTECH (confignfpp)#log - buffer entries 1024
QTECH (confignfpp)#log - buffer logs 3 interval 5
QTECH (confignfpp)#logging interface vlan 1

MpoBep3anycTtunurte show ardppy log summary, 4YToOOHbI 0T
KOHPUrypauuto

Total log buffer size : 1024
Syslog rate : 3 entry per 5 seconds

Logging:
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PykoBopgcTtTBO no

Hactponnka NFPP

Hac#AP NnkKe

cepusa QSW

VLAN 1

6y dpepe XypHano

3anycTtwute showwmépp sog buffer, 4 T 0 6 bl

oTobpasur
B

Protocol VLAN Interface |IP address

MAC address  Reason Timestamp

ARP 1 Gio/5

192.168.206.2" '’

O" : 1 wiSCAN "20135-1

115 MOHMTOPUHT

115.1.04ymncTKa

OnmcaHune KomaHpga
OymwaeT Tabnumuy cKaHWpOBaAaHMWNclear nfpp arp-guard scan
OymwaeT Xo0CThbl, OTCNnexunsae mb clear nfpp arp-guard hosts
OynvmwaeT Xo0CThbl, OTCNnexunsae mb clear nfpp ip-guard hosts
OymwaeT Xo0CThbl, OTcCcnexwusae Mb clear nfpp nd-guard hosts
OynmwaeT Xo0CThbl, OTcCnexwunsae mb clear nfpp icmp-guard hosts
OymwaeT xocCcThbl, oOoTcnexunsae mb clear nfpp dhcp-guard hosts
OynmwaeT xXxo0CThbl, oOTcCcnexunsae mb clear nfpp dhcpv6-guard hosts
OynmuwaeT X aceoksm,B ae maDefined &uafd clear nfpp define name hosts
OynmwaeTt xypHanbo NFPP clear nfpp log

1152.0TobpaxeHwue

OnumcaHwue

KomMaHAaa

OtTob6paxaeT KOHGUTYyPpPa

show nfpp arp-guard summary

OTob6paxaerT
ARP Guard

X0CTbl,

show nfpp arp-guard hosts
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PykoBopgcTBoO

HacTtpoika

no

NFPP

Hac#AP NnkKe

cepusa QSW

OnuncaHuUue

KomaHAaa

OTobpaxae
Guard

Tabnunuy c

show nfpp arp-guard scan

OTobpaxace

KOHOMOUTYyDpPa

show nfpp ip-guard summary

IP Guard

OtTob6paxaerT X0CTHhl, show nfpp ip-guard hosts
IP Guard
OTob6paxaerT Tabnwunuyy | shownfpp ip-guard trusted-host

Otobpaxae

KOHMOUTYypPa

show nfpp icmp-guard summary

ICMP Guard

OTtTob6paxaerT X0CTbl, show nfpp icmp-guard hosts
ICMP Guard
OTob6paxaerT Tabnwunuyy | shownfppicmp-guard trusted-host

OTob6paxasn

rypauwnw D

show nfpp dhcp-guard summary

DHCPv6 Guard

OtTobpaxaerT X0CTbl, show nfpp dhcp-guard hosts
DHCP Guard

OtTob6paxaerT k o t show nfpp dhcpv6-guard summary
DHCPv6 Guard

OtTob6paxaerT X0CTbl, show nfpp dhcpv6-guard hosts

OTtTobpaxace

KOHMUTYypa

show nfpp nd-guard summary

OTtTobpaxace
Guard

K 0 H ¢ uDefinpda

show nfpp define summary [name]

OTtTob6paxace

oOTCllie XXNBa!

show nfpp define hosts name

OTtTobpaxace

AOBEepEeHHBb

show nfpp define trusted-host name

OTtTobpaxace

XypHanb N

show nfpp log summary

OTobpaxace

6y dbep xyp

show nfpp log buffer [statistics]
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Obwasa uHbopmMauwns " www.gtechu |
1220bWLAA UWHDPOPMALUUA

121.TapaHTNAa M cepBUC

Mpoueagypa U Heobxopgummble AeNWCcCTBMUA NO BonNmpocaM T af
paspgpene «lMNowppleppkxrammMmnHoe oHBCANYyXMUBaAaHUME

Os3HakKOMUTbBCHA C MUHPOpPpMaAauMenm NO BOMPOCaAaMHaTecaTmMpP® B a
QTECH B paspgpene xBaeamgep wWadpyoomaHNe HaAa TecCT

Bbl MoxeTe HanumcaTb Hanpsmyw B cnyx@&®qtechermeuca no

122.TexXHMNYeCKapIXKilao a4 g e

Ecnuwn BaM Heobxopagunwmo copencTtBUE B Bonpocax, K ace
MO XeTe BocCcnonb3oBaTbC#4 pa3genomMm TeXHUYEeCcCKOMN noan
Hawe M ovaMdqteeh.ru/support/.

TenedoH TexHmmweo agpepxXxk w0887 (495) 269
LenHTpanbHb®W o0duneBl-¥87 (495) 477

123.9neKTpPOHHaAasA BepcUA A[AOKYMEHTa
OaTta ny6Am08.20251 n

https://ffiles.qtech.ru/upload/switchers/QSW-4700/QSW-4700_security _config_guide.pdf
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