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1. HACTPOUKA AAA
1.1. O630p

AyTeHTndukaums, astopmsaums n yyet (AAA) obecneunBatoT eAMHY0 CTPYKTYPY ANst HACTPONKM
cnyx6 noeHtndukaumm, asTopusaunm n ydeta. Cetesble ycTporictBa QTECH nogaepxusatoTt
npunoxexHve AAA.

AAA npefnocTaBnsieT crieqytowme ycryrm no MogynbHOMY NPUHLMMY:

AyTeHTuduKauma: OTHOCUTCH K NPOBEPKE NNYHOCTWU MNONb3oBaTens And OocTyna K cetn u
ceTeBbiX ycnyr. AyTeHTUdMKauua noapasgensieTca Ha NoKanbHyl ayTeHTudukaumio wu
ayTeHTUMKaLUMIO C MOMOLLBIO ChyXObl yaaneHHoOW ayTeHTudmkaumm nonb3oBaTtenen mno
TenedoHHon nuHun (RADIUS) 1 cuctembl ynpaBneHuss 4OCTYNoOM TepMuHana KoHTponnepa
poctyna + (TACACSH).

ABTOpM3aunsi: OTHOCUTCA K NPeoCTaBNEHMIO onpeaeneHHbIX CeTEBbIX YCMyr NoNb3oBaTensm B
COOTBETCTBMU C PSIAOM onpeaeneHHblx nap atpubyT-3HadeHue (AV). MNapbl onucbiBaloT, kakme
onepauuy paspeLleHo BbINOMHATb Nonb3oBaTtensam. Napbl AV XxpaHATCs Ha cepBepax CeTeBOro
poctyna (NAS) nnv yganeHHbIx cepBepax ayTeHTUgukauuu.

Y4yeT: OTHOCMTCA K OTCnexvBaHuio notpebneHus pecypcoB nonb3oBatenamu. Korga yuet
BkntoveH, NAS cobupaloT cTaTUCTMKy MCNOMb30BaHUA CEeTEBbIX PECYPCOB MONb30BaTENSMU U
OoTNpaBnsloT MX B napax AV Ha cepBepbl ayTeHTudumkaumn. 3anmcm GyoyT XpaHWUTbCS Ha
cepBepax ayTeHTUuMKaumm n mMoryT ObiTb MPOYMTAHbI U MPOAHANMU3NPOBaHbI CneunanbHbIM
nporpaMMmHbIM  obecnedyeHnem ansg peanu3aumm ydeTa, CTATUCTUKM U OTCREXUBAHWUS
NCMonb30BaHUS CeTeBbIX PECYPCOB.

AAA saBnseTca Haubornee dyHOaMeHTanbHbIM MeToAOM KOHTpons pgoctyna. CeTteBble
yctponctea QTECH TaKkke NpefoCTaBNAT Apyrie NpocTble PyHKLMM KOHTPONS OCTyna, Takue
Kak ayTeHTMduKaumsa no rokanbHOMY MMEHM MoSib3oBaTeNnsd U OHManH-ayTeHTUdUKaums no
napornto. o cpaBHeHuO € HuMK, AAA npegnaraet 0Oonee BbLICOKMMN YPOBEHb CETEBOW
B6esonacHocTw.

AAA nmeeT cnegyowme npenmyLLecTsa:
e HapgexHas rubkocTb 1 ynpaBnsaemocTb
¢ MacwTtabupyemocTtb
e CrangapTHasa ayTeHTUdUKaums
e Heckonbko pe3epBHbIX CUCTEM

1.2. MpunoxeHunsn

MpunoxeHune OnucaHue

Hactporika AAA B | AAA BbINOMHAETCS A9 BCeX nosib3oBatenen B OgHOM JOMEHe
0QHOOOMEHHOW cpeae

Hactporika AAA B | AAA BbINOMHAETCA ANSA Nofib3oBaTenen B pasHbiX JOMEHaX C
MHOroJOMEHHOW cpeae NCMONb30BaHNEM pa3HbIX METOAOB
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1.2.1. Hactponka AAA B oAHOAOMEHHOMU cpefe

1.2.1.1. CueHapuun

B ceTteBOM cueHapuu, nokazaHHOM Ha PucyHke 1-1, Ansi ynyydlweHus ynpaBreHus
6e3onacHocTblo Ha NAS A0mKkHbI ObiTh BbINOMHEHbI creaytoLime TpeboBaHus K NPUNOXEHWIO:

1. YT00bI ynpoCTUTb ynpaslieHNne y4eTHbIMU 3anncamm m nsdexartb pacKpbITUA
I/IHd)OpMaLI,I/II/l, Y KaXOgoro agMmHuUCTpaTopa eCtb oTaelfibHaaA y4eTHaA 3anncb C
pPa3HbIM UMEHaMU MOJb30BaTes1AaA N NaposieM.

2. TMonbsoaTtenu JOMKHLI NPONTU ayTeHTUdMKaumo nepeq goctynom K NAS.
AyTeHTndukauma MoXeT ObiTb B NNOKaNbHOM UIN LEHTPaNM30BaHHOM peEXUME.
PekomeHayeTcs KOMOMHMPOBATL ABa PEXMMa, C LEHTPann3oBaHHbLIM PEXUMOM B
KayeCcTBe aKTUBHOIO U JTIoKanbHbIM PEXUMOM B Ka4ecTBe pe3epBHOro. B pesynbtarte
nonb3oBaTenn JOMKHbI CHavana nponTn ayteHTudukaunio Ha cepeepe RADIUS.
Ecnu cepsep RADIUS He oTBeYaeT, OH NepexoauT K NnokanbHOM ayTeHTudunkaumn.

3. B npouecce ayteHTMdMKaLUKM NONb30oBaTENN MOMYT ObITb KNaccuuumMpoBaHbl U
orpaHuyeHbl B 4ocTyne K pasnuyHsiM NAS.

4. YnpaBneHue paspelleHusaMN: ynpaBnsemble nonb3oBaTenu enarcsa Ha
cynepnornb3oBaTenen n obbI4HbIX Nonb3oBatenen. Cynepnons3oBaTteny UMetoT
npaBo npocmaTtpuBaTb U HacTpansaTb NAS, a 06bl4HbIE NOMNb30BaTENM MOTYT TOSBKO
npocmaTpmBaTb kKoHpurypaumio NAS.

5. 3anwucu nonb3oBaTenen AAA XpaHATCS Ha cepBepax, U UX MOXHO NpocMaTpuBaTh U
ncnone3oBaTtb Ans ayauta. (Cepsep TACACS+ B 3TOM npyMepe BbIMOSTHAET y4eT.)

Radius sarver

- I_ i0.1.1.2
"-._:_?.___'
User A
<
User B NAS
3 ’ '— 10.1.1.2
User C Tacacs+ sarver
PucyHok 1-1.

Monb3oBaTent A, nonb3oBatenb B u Monb3oeaTtens C nogkntovatotcd K NAS npoBOAHBIM UInn
©ecnpoBoaHbIM cnocobom.

NAS — 3TO KOMMYTaTOpP SOCTYMa NI KOHBEPreHUmMN.

Cepeep RADIUS moxeTt 6biTb Windows Server (IAS), cuctemHbim komnoHeHToM UNIX wnnm
nporpaMmMmHbIM obecrnevyeHnemM BbIAENEHHOIO cepBepa, NPeaoCTaBNeHHbIM NOCTABLLVKOM.

Cepeep TACACS+ mMoOXeT ObiTb BblAENEHHBIM CEPBEPHBIM MPOrpamMMHbIM 0becneveHnem,
NpPeAoCTaBEHHbIM NMOCTABLLUKOM.

1.2.1.2. Pa3BepTbiBaHue

o Bkmounte AAA Ha NAS.
e Hactpoute cepsep ayTeHTUdMKaLmm Ha NAS.
e HacTponTte nokanbHbIX Nonb3oBaTenen Ha NAS.
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HacTtponTe cnyx0by ayteHTudumkaumm Ha NAS.
HacTtponTe cnyxby aBTopusaumm Ha NAS.
HactponTe cnyx0by ydeta Ha NAS.

1.2.2. Hactpouka AAA B MHOrogoOMeHHOMN cpefe

1.2.2.1. CueHapuun

HactponTe cnyxby AAA Ha ocHoBe foMeHa Ha NAS.

lMonb3oBaTenbe MOXeT BOUTUM B cucteMy, Beead nms nonb3osatend PCL@QTECH.ru
mnn PC2@QTECH.ru u npaBunbHbIM Naponb Ha knueHte 802.1X.

YnpaeneHve  paspelleHnaMmn:  ynpaensemble  nonb3oBaTtenn  Oenatcsa  Ha
cynepnosib3oBaTtenen n 0bbl4HbIX Nonb3oBaTtenen. Cynepnonb3oBaTeny UMeT NpaBo
npocmaTtpmBate M HacTpamBatb NAS, a o0O6bl4Hble nonb3oBaTenu MOryT TOMbKO
npocMmaTtpmBaTtbh KoHpurypauuio NAS.

3anuvcu nonb3oBaTtenen AAA XpaHSATCA Ha cepBepax, U MX MOXHO NMpocMaTpuBaTh M
ncnonb3oBaTb ANa ayauTa.

C1i@qgtech.r mqtech.r
PC1@qgtech.ru JAS [Egtech.ru

PC2 gtech.ru [agtech.ru

PucyHok 1-2.

KnueHTtbl ¢ umeHamn nonb3dosatenen PC1@qtech.ru n PC2@qtech.ru nogkntovatotca kK NAS
NPoOBOAHbIM UM 6ecnpoBOAHBIM CNOCO6oM.

NAS — aTO KOMMyTaTOpP AOCTYyMNa Ui KOHBEPreHLMN.
Cepsep Security Accounts Manager (SAM) — 370 yHuBepcanbHbi cepeep RADIUS.

1.2.2.2. Pa3BepTbiBaHue

Bknounte AAA Ha NAS.

HacTtpoinTe cepBep ayTeHTUdMKaumm Ha NAS.
HacTtpoinTe nokanbHbIX nonb3oBatenen Ha NAS.
Onpegenute cnncok metogoB AAA Ha NAS.
Bkntounte AAA Ha ocHoBe gomeHa Ha NAS.
Cospgante AOMEHbI N aHTUBMPYCHbIEe Habopbl Ha NAS.

1.3. dyHKUUMN

1.3.1. basoBble KOHUeNnThbl

NokanbHasa ayTeHTUdUKaUMA N ayTeHTU(PUKaLUA Ha yaaneHHOM cepBepe

NokanbHasa ayTeHTUdUKaLUS — 3TO NPOLECC, NPU KOTOPOM BBEAEHHbIE MAPONM NMPOBEPSOTCA
0a3on gaHHbixX Ha NAS.
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AyTeHTuduKauma yaoaneHHoOro cepsBepa — 9TO NPOLECC, B KOTOPOM BBEOEHHble Maponmu
npoBepsitoTcs No 6ase [aHHbIXHA ydaneHHoOM cepBepe. B OCHOBHOM 3TO peanu3oBaHO
cepsepoM RADIUS n cepeepom TACACS+.

Cnucok metoaoB

AAA peanuayeTtcsi C UCNOMb30BaHWEM pa3nnyHbiX MeTodoB Ge3onacHocTu. CnMCOK MeTOAOB
onpegenseT rnocrnegosaTenbHOCTbL peanusaumn metoga. Cnvcok MeTodoB MOXET codepXaTb
OOVH U HECKONbKO NPOTOKONOB 6e30nacHOCTU, YTOObl pe3epBHbLIN METOA MOr B3ATb Ha cebs
cnyxby AAA B cnyyae cbosi nepsoro meTtoga. Ha yctpornictBax QTECH cHavana npobyeTtcs
nepBbi METOA B CNWCKE, a 3aTeM OAMH 3a ApYrMM NpobyloTcs cneayowme, ecnv npeablayLwmnn
He AaeT oTeBeTa. JTOT npouecc Bblbopa MeToga NpPoAoskaeTcss OO0 TeX Mop, noka meTton
6e3onacHOCTN He OTBETUT UMM BCe MeToAbl 6e3onacHOCTN B crnvcke He ByayT onpoboBaHbl.
AyTeHTUdUKaums 3aBepLuaeTcs oLMOKON, ecriv HM OONH U3 METOL0B B CMIUCKE HE OTBEYaeT.

Cnuncok MeTodoB CoOepXuT psg MeToaoB 6e3onacHOCTU, KoTopble ByayT nocnegoBaTenbHO
3anpalunBaTbCcs Ans NPOBEPKM NUYHOCTM Nonb3oBaTend. OH No3BonsieT onpeaennTb OaUH UNn
HEeCKONbKO MNPOTOKONOB ©e30nacHOCTU, WUCMOMb3yemblXx Ans  ayTeHTudpumkaumm, 4toObl
pe3epBHbI MeToq ayTeHTUMKaumm 6pan Ha ceba dyHKuuKM B cnydae cbost akTMBHOIO Metoaa
6esonacHocTu. Ha yctporictBax QTECH cHavana npobyeTcsa nepBbii METOA B CMCKE, a 3aTeEM
OAVH 3a OpyrMMm npobykoTca crneqyrowme, ecnu npeabigywmi He gaeT otTeeTa. ATOT NpoLece
BblbOpa MeTo4a NpoAoImKaeTes 40 TeEX Mop, Noka METOA HE OTBETUT UM BCE METOAbI B CNNCKE
MeToAoB He ByayT onpoboBaHbl. AyTeHTUdUKaLMS 3aBepLuaeTcs OWNOKOW, ecrnv HU OguH 13
MEeTO[OB B CMKNCKe HE OTBEYaeT.

NPUMEYAHMUE: cneayowmn meTtoq ayTeHTMdMKaLMM npuMmeHsieTcs Ha yctponcteax QTECH
TONMbKO B TOM Cfyyae, ecnv Tekylwurh MmeToq He oTBevyaeT. Korga meTton oOTkasbiBaeT
nonb3oBaTerto B OCTyne, Npouecc naeHTndukaunn sasepuaetca 6e3 ncnonb3oBaHusa Apyrmx
MeTO[OB.

Radius s

mw

rvEr

PucyHok 1-3.

PucyHok 1-3 nokasbiBaeT TUNUYHYIO Tononoruo cetn AAA, B KOTOPOW pa3BepHyThl Ba cepBepa
RADIUS (R1 n R2) n ognn NAS. NAS moxeT 6bITb kKnueHToMm ans cepsepos RADIUS.

MpeanonoXxmm, 4YTO CUCTEMHBbIA aAMUHUCTpATOp onpedensieT cnucok metogdos, roe NAS
nocriegoBaTenbHO BbiOupaeT MapLipytmnsatopbl R1 1 R2 ansa nonyyeHns ngeHTudnkaumoHHON
WHpopMaumm nonb3oBaTens, a 3arteM obpalwjaeTcs K NnokanbHOW ©6a3e AdaHHbIX MMEH
nonb3oBaTtenen Ha cepeepe. Hanpumep, koraa yganeHHbln nonb3oBaTtenb 1K nHuuumnpyet
dial-up-goctyn, NAS cHadana 3anpaluvBaeT JIMYHOCTL NONb30BaTENA Ha MaplpyTusaTope R1.
Korga ayteHTndunkaumsa Ha R1 3aBeplueHa, R1 Bo3BpauwaeT oTBeT «[pnHsTb» (Accept) Ha NAS.
3aTtem nonb3oBaTtento paspewaetcsa goctyn B WMHTepHeT. Ecnm R1 Bo3BpawaeT oTBeT
«OTknoHnTb» (Reject), nonb3oBaTtento ByaeT oTka3aHo B AoCTyne B HTEpHET, n coeavHeHne
Oynet pasopBaHo. Ecnn R1 He otBevaeT, NAS cuutaeT, 4to B R1 Bpemsa oxugaHus metoaa
NCTeKaeT, N OH NpoJoSPKaeT 3anpalumBaTh NIMYHOCTb NOMb30BaTENsS Ha MapLipyTu3aTope R2.
OTOT npouecc npogormkaeTcda, noka NAS npogormkaeT npoGoBaTb OCTaBLUMECH METOAbI
ayTeHTudmkaumm, noka 3anpoc nonb3oBaTtens He OyaeT ayTeHTUMUMPOBAH, OTKIOHEH WU
3aBepweH. Ecnm Ha Bce wmeToabl ayTteHTudmkauum oTBeyaeT «Tanm-ayT» (Timeout),
ayTeHTudmkauma 3aBepLuaeTcs oWnBKon 1 coeanHeHne bygeT pasopBaHo.
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NMPUMEYAHMUE: otBeT « OTKNOHUTBL» OTNU4YaeTcsa oT oTBeTa « TanM-ayt». OTBeT « OTKIOHUTBY
yKka3blBaeT, 4YTO Monb3oBaTeNb He COOTBETCTBYeT KPUTEpUAM [OCTYNnHOM 6asbl AaHHbIX
ngeHTndrKaumm 1, cnegoBaTernibHO, He MPOXoAUT NPOBEPKY NOASIMHHOCTU, a 3anpoc Ha A0CTyn
B NHTepHeT oTknoHsaetca. OTBeT «TanWM-ayT» yKasblBaeT, UTO cepBep uaeHTUduKauumn He
MOXeT OTBETUTb Ha 3anpoc maeHTudukauuun. MNpu obHapyxeHun Tarm-ayTa cnyxba AAA
nepexoauT K crneayoLlemy Metoay B Cnncke, YTo6bl NPOAOIKUTL NPOLECC ayTEHTUdUKALNN.

NMPUMEYAHUE: B 3TOM JOKYMEHTe onuckiBaeTcs, Kak HacTpouTb AAA Ha cepBepe RADIUS.
MoapobHee o HacTpolike cepBepa TACACS+ cm. B pasaene Hactporika TACACS+.

Fpynna cepBepoB AAA

Bbl MOXeTe onpeaennTb rpynny cepeepoB AAA, BKIHOUYUB B HEE OOMH UM HECKOSBKO CepBEPOB
ogHoro Tuna. Ecnn Ha rpynny cepBepoB ccbiflaeTcst cnMcok metonos, NAS npegnodTuTensHO
OTnpaBnsieT 3anpocCbl Ha CepBepbl B yKa3aHHOW rpynne cepBepoB, KOrga CAMCOK MeTodoB
nucnonb3yetcda ona peanusaumm AAA.

pynna AAA c noaaepxkoun VRF

BupTtyanbHble npueaTHble ceTu (VPN) no3sonsatT nosnb3oBatenam 6esonacHo pacnpenensTb
NPOMNYCKHY0 CNOCOBHOCTb B MarucTpanbHbIX CeTsX MHTepHeT-nposanaepos (ISP). VPN — aTo
Habop canToB, cocTosAwMh u3 obwmx mapwpyTtoB. CanT STA nogknyaeTcs K ceTu
WHTEpHeT-NpoBangepa 4Yepes OAMH UMM Heckomnbko uHTepdencos. AAA nogaepxueaer
HasHayeHne Tabnuubl VPN-mapwpytmsaumm (VRF) gns  kaxgowm — onpegensieMomn
nosnib3oBaTenem rpynnbl CEPBEPOB.

Korga AAA peanusyeTcsi CepBepoOM B rpynne, KOTOpon HasHadyeHa Tabnumua VRF, NAS
oTnpaBnsieT nakeTbl 3aNpOCOB Ha yaaneHHble cepBepbl B rpynne cepeepoB. cxogHbin IP-agpec
nakeToB 3anMpoCcoB — 3TO afpec, BbibpaHHbIN N3 Tabnuubl VRF B cooTBeTCTBMM C IP-agpecamum
yOaneHHbIX CepBepoB.

Ecnn Bbl 3anyctute komaHay ip radius/tacacs+ source-interface, 4tobbl ykaszaTb UCXOOHbIN
NMHTepdenc ons NakeToB 3anpocos, IP-agpec, NonyyYeHHbIN U3 UCXOQHOrO uHTepdenca, byaet
UMeTb NpuopuTeT Hag ncxogHbiM IP-agpecom, BbibpaHHbIM 13 Tabnumubl VRF.

1.3.1.1. O630p

OcobeHHOCTb OnucaHue
AAA- MpoBepsieT, MOryT Nu Nonb30BaTENM MOMYYNUTb SOCTYN K MHTEpHeTY
ayTeHTMdmKaums

ABTopunsaumsa AAA

OnpegensieT, Kakumu cnyxbamm wnu
nonb30BaTbCsA MNONb30BaTENMN

paspeLueHsaMn  MoryT

Yyet AAA

3anucbiBaeT NCNONb30BaHNE CETEBbLIX pecypcoB nosjib3oBaTendamMn

MynbTUAOMEHHbIN
AAA

Cospaet cneundmyHbie ans gomeHa cxembl AAA onst ctaHumin 802.1X
(STA) B pa3HbIx JOMeEHax

[lepekntoyaTenb

BXo4da B cUCTeMy And

slave-ycTtponcTtBa
AAA

MpepocTaBnsaeT nepekniovaTenb BXoga B CUCTEMY ANS yrnpaBreHns
BXOOOM B cuctemy slave-yctponctea AAA
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OcobeHHOCTb OnucaHue

KeLLII/IQOBaHI/Ie KeumpyeT pe3yanaTb| aBTopI/IsaLWIVI, B03Bpal.l.|,eHHbIe C cepBepa,
Qe3yanaTOB KOTOpre MOXHO UCNOJ1b30BaATb AJ1A nocne,u,yrou.l,eﬂ aBTopI/I3aLI,I/II/I Ha
aBTOQM3aI:I,I/II/I TOM Xe yDOBHe

1.3.2. AAA-ayTeHTUdnKauma

AyTeHTUdMKauWs, aBToOpM3aumMs M y4yeT — 3TO TpU He3aBUCUMbIX cepBuca. Cnyxba
ayTeHTUVKaLmm NpoBepsieT, MOryT fK NMonb3oBaTenu Nony4YuTb 4oCTyn K IHTepHeTy. Bo Bpemsi
ayTeHTUMKaLMM Mexzay yCTpoUCTBaMM NponcxoanT o6MeH MMeHeM Nnonb3oBaTessi, Naponem u
APYron uHdopMauuein o nonb3oBaTene AN 3aBeplUieHUs [OCTyna nonb3oBaTtenein wumm
3anpocoB Ha obcnyxuBaHmne. Bbl MOXeTe MCMONb30BaTb TOMbKO CNYXOy ayTeHTudukaumm AAA.

NMPUMEYAHUE: 4yTobbl HacTpouTb ayTeHTudukauuio AAA, HeOBXOAMMO CHavana HacTPOUTb
CMMCOK METOAOB ayTeHTUMKaLMN. NpUNoXeHUs BbINOSTHAOT ayTEHTUMKALMIO B COOTBETCTBUN
co cnuckom MeTogoB. CnmMcok MeTodoB onpedensieT  Tunbl  ayTeHTudukauum u
nocrnenoBaTenbHOCTb MX BbINONHEHUS. MeToabl ayTeHTUdMKauumn peannayoTcs YkasaHHbIMK
NPUNOXeHnsaMn. EgQUHCTBEHHBIM UCKIIOYEHMEM SABMSIETCA CMMCOK METOAOB MO YMonyaHuio. Bee
NPUMOXEHWST UCMOMNb3YIOT CANCOK METOLOB MO YMOSTYaHWUIO, €CrN CMMCOK METOA0B HE HAaCTPOEH.

1.3.2.1. Cxema ayteHTUpuKaumm AAA

e Het ayteHTudumkaumm (none)

NnyHoCTb JOBEpPEHHbIX NoNb3oBaTenen He nposepsieTca. OObIMHO MeTog 6e3 ayTeHTUdnKaumm
(None) He ucnonbayeTcs.

o JlokanbHas ayteHTudumkaums (local)

AyTeHTudukaumsa BbinonHaeTca Ha NAS, ans  KoToporo HacTpoeHa uHopmaumsa o
nonb3oBarere (BkMw4yas MMeHa nornb3oBaTenen, naponu n napsl AV). lMNpexae Yem BKIIOYNUTb
fiokanbHy0 ayTeHTUdMKaumio, 3anycTute koMaHgy username password/secret, 4ToObl
co34aThb fokanbHyto 6a3y AaHHbIX Nonb3oBaTenemn.

o [pynnoeas ayTeHTU(MKaLUMS yaaneHHoro cepeepa (group)

AyTeHTuduKaumsa BbinonHaeTca coBMecTHO NAS wn rpynnon yganeHHbIX CepBepoB 4epes
RADIUS unn TACACS+. 'pynna cepBepoB COCTOUT M3 OOHOrO WM HECKOSbKUX CepBepoB
ogHoro Tuna. NHgopmaums o nonb3oBaTensax ynpasnseTca LeHTPann3oBaHHO Ha yaaneHHOM
cepBepe, 4YTO obecneynmBaeT LEHTPanuM30oBaHHY U YHUMULMPOBAHHYO ayTEHTUMUKALMIO Ha
HECKONbKMX YCTPOMCTBAX C BbICOKOW MPOMYCKHOW CMOCOBHOCTBIO M HAAEXHOCTbIO. Bbl MoxeTe
HACTPOUTL JOKasnbHY0 ayTEHTUMMKAUMIO B KayecTBe pe3epBHON, 4ToObl mn3bexaTb cboes
ayTeHTudmkaumm, Korga Bce cepBepbl B rpynne CepBepoB BbIXOASAT U3 CTPOS.

Tunbl ayteHTUPUKaumm AAA
MpoaykTtel QTECH nogaepXuBatoT crieayroLlimne Tunbl ayTeHTUGUKaLNN:

e AyTeHTndMKaums Bxona
Monb3oBaTenu BXOA4AT B nHTepdenc komaHaHon cTpokm (CLI) NAS ans ayTeHTMduKaumm vyepes
Secure Shell (SSH), Telnet n npotokon nepegaun gannos (FTP).

e AyTeHTndukaums Enable

lMocne Bxoga nonb3oBaTenen B uHTepdenc komaHaHon cTpokn NAS nonb3oBaTenu OOSMKHbI
NpoVTK ayTeHTMdMKaUMIO nepen 06HOBNEHNEM pa3peLleHni nHTepdenca KOMaHgHON CTPOKN.
OT10T npouecc Ha3biBaeTca AyTeHTudukaumen Enable (B pexxume Privileged EXEC).
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1.3.2.2. CBsAA3aHHas KOH(urypaums

BknioyeHne AAA
Mo ymonyaHuio AAA OTKNIOYEH.
YTto6bl BKNtounTb AAA, 3anycTute komaHay aaa new-model.

Hactponka cxembl ayTeHTUdMKauum AAA
Mo ymonyaHuio cxema ayTeHTudmukaumm AAA He HacTpoeHa.

Mpexge 4eM HacTpauBaTb CXxeMy ayTeHTUdukaumm AAA, onpegenuTte, cregyeTr nuv
NCNonb30BaTh SIOKaNbHYH ayTeHTUdUKaAUMIO NnNn ayTeHTUOMKaUMIO yaaneHHoro cepeepa. Ecnn
HeobxoanMo peanun3oBaTb nocneaHee, 3apaHee HacTpounTte cepBep RADIUS nnu TACACS+.
Ecnn BbibpaHa nokanbHas ayTeHTudMKaums, HacTporTe uHdopMaumio O fokanbHon 6Gase
JaHHbIX nonb3oBaTenen Ha NAS.

Hactponka cnucka metoaoB ayteHTUdMKauum AAA
Mo ymOn4aHuMio CNMCoK MeTofoB ayTeHTudukauun AAA He HacTPOeH.

3apaHee onpegenuTe pexum O0CTyna, KOTOpbIi HEOOXOAMMO HacTpouTb. 3aTeM HacTpouTe
MeTOAbl ayTeHTUMMKaALMM B COOTBETCTBUM C PEXMMOM AOCTynNa.

1.3.3. ABTopusauua AAA

AsTopusaums AAA nossonseT aaMUHUCTPaTOpaM KOHTPONMPOBaTb CNYXObl Unn paspeLleHns
nonb3osatenen. [locne BkntodeHnss asTopu3auunm AAA NAS HacTpamBaeT CeaHChbl
nonb3oBaTternen B COOTBETCTBUM C harnammn KOHUrypaumm nonb3oBaTenen, XpaHawmmMmncs Ha
NAS unun cepsepax. [Nlocne asTopmsaumm nonb3oBaTen MOryT UCMNONb30BaTh TOSIbKO CEPBUCHI

NN UMeTb TONbKO paspeLleHunsi, paspeLleHHble dhannamm KoHurypaumn.,

Cxema aBTOpM3auum AAA

o [lpamas aBTopm3saums (none)
Mpamas asTopu3auus npefHa3HayeHa AN nonb3oBaTenen C BbICOKUM YPOBHEM [OBEPUS,
KOTOPbIM Ha3HayeHbl paspeLlleHnst N0 yMOoyaHu o, ykasaHHble NAS.

o JlokanbHas aBTopusauus (local)
JlokanbHaa aBTopusauus BbIMonHAeTCs Ha NAS, KOTOpbIM aBTOPU3YET MNorfib3oBaTeNnen B
COOTBETCTBMU C Napamun AV, HaCTPOEHHbIMW ANSA NoKanbHbIX NOfib30BaTeENEN.

e YpaneHHas aBTopu3auus rpynnbl cepeepoB (group)

ABTOpM3aUuna BbINOMNHAETCS coBMecTHO NAS UM rpynnon yaaneHHbIX cepsepoB. Bbl moxeTte
HaCTPOUTb NOKarnbHYIO UMK NPAMYI0 aBTOpM3aLMI0O B Ka4yecTBe pe3epBHOM, YTOObI nsbexatb
cboeB aBTOpPU3aLMK, KOrga BCe CepBepbI B rpynne cepBepoB BbIXOASAT U3 CTPOSI.

Tunbl aBTopusauum AAA

e Aetopusauus EXEC
lMocne Bxoga nonb3oBaTtenen B MHTepdenc komaHgHom cTpokn NAS MM HasHa4vaTCs YPOBHU
paspeweHuin (ot 0 go 15).

e KomaHgbl HacTpoWnKK aBTopm3aumnm
Monb3oBaTensamM HasHa4alTCA paspelleHns Ha BbINOSIHEHWE OMpederieHHbIX KOMaHg B
pexunmax KoHdurypaumm (Bkrnoyasa pexmnm rnobanbHon KOHMUIrypaumm n nogpexnmvol).

e KoHcosnbHas aBTopu3aumd

Mocne Toro, kak NoNb30BaTENN BXOASAT B CUCTEMY YEPE3 KOHCOMM, UM pa3peLLaeTcs BbiNOMHATb
KOMaHbl.
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° KomaHaHas aBTopun3auund

ABTOpM3yNTE MNonb3oBaTenen C MNOMOLLBI KOMaH4 nocne Bxoda B WHTepdenc KomaHOHOW
cTpokn NAS.

o CeTteBag aBTOpU3aLMS

ABTOpu3auma BbeinonHsaeTca coBMmecTHO NAS 1 rpynnon yaaneHHblX cepBepoB. Bbl MoxeTe
HaCTPOUTbL NOKaNbHY NN NPAMYIO aBTOPM3aLMIO B PEXMME OXnaaHus, 4Tobbl n3dexaTb cboes
aBTOpM3auun npu cboe Bcex CepBeEpPOB B rpynne cepBepos.

1.3.3.1. CBsAA3aHHasa KOH(urypaums

BknioyeHne AAA
Mo ymonuaHmio AAA OTKINIOYEH.
UTtobbl BknounTb AAA, 3anycTute komaHay aaa new-model.

Hactpouka cxembl aBTOpU3auum AAA
Mo ymonuyaHuio cxema aBTopusaumm AAA He HacTpoeHa.

lMepen HacTporkonm cxembl aBTOopu3aumm AAA onpegenute, cnegyet nu UCNOMb30BaTb
NoKanbHyt0 aBTOpU3auul WNU  aBTopu3aumio rpynnel  cepBepoB. Ecnu  Heobxoammo
peanusoBaTb aBTOpU3auuilo rpynnbl CEPBEPOB, NpeaBapuTenbHO HacTponTe cepsep RADIUS
unn TACACS+. Ecnm Heobxogumo peanu3oBaTb JlOKanNbHYH aBTOpM3auMio, HacTponTe
MHdopMaumIo 0 nokanbHon 6a3e AaHHbIX Nonb3oBaTenen Ha NAS.

Hactpouka cnucka metonoB aBTopusauum AAA
Mo ymonyaHuto cnnucok Metoaos asTopusaumm AAA He HaCcTpOoeH.

3apaHee onpedenuTe pexum OOCTyna, KOTOpbIi HEOOXOAMMO HacTpouTb. 3aTeM HacTpouTe
MeTOAbl aBTOpM3aunm B COOTBETCTBUM C PEXMMOM AOCTYyna.

1.3.4. YyeT AAA

AAA y4yeT — 3TO CaMOCTOATEMbHbLIA MPOLECC TOr0 Xe YPOBHS, YTO U ayTeHTUdMKaumd, u
aBTopu3auus. B npouecce yyeta 3anpocbl Hadana ydyeTta, oGHOBMEHUS yyeTa U 3aBepLueHUs
yyeTa OTNpaBnsiOTCA Ha HAaCTPOEHHbIW cepBep yveTa, KOTOpbIM 3anucbiBaeT UCNONb30BaHME
CeTeBbIX PeCypCcOB MOfb30BaTENs MU U BbINOMHAET yyeT, ayauT U oTCrexusaHve LEeNCTBUN
nosib3oBaTenemn.

B koHdurypaumm AAA KOHUIypaumus cxembl ydeTa He aBnsieTca o6a3aTenbHOM.
Cxewmbl yyeTa AAA
e besyyeta (none)

Y4yeT He BedeTcs no nosb3oBaTensim.

e MectHbI yyeT (local)
YyeT Begetca Ha NAS, KOTOpbI cobupaeT CTaTUCTUKY Y OrpaHUYMBaET KONMYECTBO NOKaNbHbIX
NOAKNoYEeHN nonb3oBaTtenen. bunnuHr He npomnssoanTCA.

e YpaneHHbIN y4YeT rpynnbl cepBepoB (group)
YyeT Begetca coBMecTHO NAS u rpynnon yaaneHHblX cepBepoB. Bbl MoxeTe HacTpouTb
NOKanbHbIN y4eT Kak pe3epBHbI, YTOObI n3bexaTb cO0eB yyeTa, Koraa Bce cepBepbl B rpynne
CepBeEPOB BbIXOAAT U3 CTPOS.

Tunbl yyeta AAA

e VYyeT EXEC

Y4yeT BbINOSHAETCS, Korga norib3oBaTenn BXOOAT B UHTepdenc komaHgHou cTpoknm NAS u
BbIXOASIT U3 HEro.
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e  YyeT kOMaHg

3anuncu xpaHaTes no KomaHaam, KoTopble Nosib3oBaTenu 3anyckatoT B MHTepdence KoMaHaHOM
cTpokn NAS.

o CeteBoM yueT
3anuvcu BegyTcs nNo ceaHcam Bbixofa B IHTepHeT.

1.3.4.1. CBsAA3aHHas KOHcuUrypaums

BknioyeHne AAA
Mo ymonyaHumio AAA OTKINIOYEH.
UTtobbl BknounTb AAA, 3anycTute komaHay aaa new-model.

Hactponka cxembl yuyeta AAA
Mo ymonuyaHuio metoq ydeta AAA He HacTpOEH.

lMepen HacTponkon cxembl yueta AAA onpenenuTe, cnegyeT M UCNOSNb30BaTh OKanbHbIN y4eT
UNu yganeHHbIn yyYeT rpynnbl cepepoB. Ecnn HeobxoamMmo BHeAPUTL yOaneHHbIN yYeT rpynnbl
cepBepoB, npegBaputenbHo HacTponte cepep RADIUS unn TACACS+. Ecnu HeoGxoanmo
peanusoBaTb JOKamnbHbIA Y4YeT, HaCTpoMTe WHOpMaUMO O fokanbHoM 6a3e [aHHbIX
nonb3oBartenen Ha NAS.

HacTtponka cnucka metonoB yyeta AAA
Mo ymonyaHumio cnmcok metogoB yyeTa AAA He HaCTPOEH.

3apaHee onpegenuTe pexum OOCTyna, KOTOpbIi HEOOXO4MMO HacTpouTb. 3aTeM HacTpouTe
MeToAbl y4eTa B COOTBETCTBMM C PEXMMOM AOCTyna.

1.3.5. MynbTuaomeHHbin AAA

B mHorogomeHHon cpege NAS MoXeT npefoctaBnaTth yenyrn AAA nonb3oBatensm B pasHbIX
AomeHax. NMonb3oBaTtenbckve AV (Takme kak MMeHa nonb3oBaTenen u naponu, TUnbl ycryr u
paspeLleHnsi) MOryT pa3nuyaTbCs B pa3Hblx AOMeHax. HeobxoaMmMo HacTpoUTb AOMEHbI, YTOObI
pasnuyaTb nonb3oBaTenbckne AV B pasHbiX AOMEHAX U HAacTpouTb Habop AV (BKOYas CNMCOK
MeToaoB cnyxbbl AAA, Hanpumep, RADIUS) ons kaxxgoro gomeHa.

Haww npoaykTel noaaepXusatoT cneayowme dopMaTsl MMEHN Nonb3oBaTens:
1. userid@domain-name (naeHTUMKaTOP NONbL3oBaATENA@UMA-AOMEHA).
2. domain-name\userid (MMsi-goMeHa\geHTUdKaTop nonb3oBaTens).
3. userid.domain-name (ngeHTuduKaTop NoNb3oBaTeNa.MMSA-AOMEHA).
4. Userid (ngeHTndukaTop Nonb3oBaTens).

UeTBepTbin hopMaT (MOAEHTMAMKATOP NOMb30BATENS) HE COOAEPXUT UMS JOMEHA, N cUMTaeTcs,
YTO MCMOMb3yeTCs AOMEHHOE MMS MO YMOJSTHaHMIO.

NAS npepoctasnset ycnyry AAA Ha OCHOBe JOMeHa Ha OCHOBE CrieyoWmX MPUHLMMNOB:

e PaspeluaeT JOMEHHOE UMS MoNb3oBaTeNS.
e et gJoMeH nonb3oBaTensa No UMEHU JoMeHa.

e [louck coOOTBETCTBYHOLWIEr0O WMeHU crucka wmeTtodos AAA B COOTBETCTBUM C
nHdopmaumen o KoHgurypaumm goMmeHa Ha NAS.

e  BbINnonHAeT NoncK COOTBETCTBYIOLLErO CUCKa METOAOB MO MMEHM CMUCKa MEeTOO0B.
o [lpepoctaBnget ycnyrn AAA Ha OCHOBE Crnvcka MeTodOB.

NMPUMEYAHMUE: ecnu kakas-nubo u3 npegbligylwiux npouenyp He yganacbk, ycnyrm AAA He
MOryT ObITb NPEAOCTaBMEHbI.
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PI/IcyHOK 1-4. Tunn4yHas MHOrogoOMeHHasi TOMosorus.

1.3.5.1. CBsAA3aHHasa KOHcurypaums
BkniouyeHne AAA

Mo ymonyaHuto AAA OTKMHOYEH.

YT06bI BKNOUMTL AAA, 3anycTnte komMmaHay aaa new-model.
HacTtpounka cnucka metogoB AAA

Mo ymon4yaHuto cnncok Metoaos AAA He HAaCTPOEH.
BknioyeHne agomMeHHOM cnyx0bl AAA

Mo ymonuaHuio cnyx6a AAA Ha OCHOBE AOMEHa OTKIOYEHa.

YTtobbl BkNIOUNTL Cnyx6y AAA Ha OCHOBE JOMEHa, BbINOSIHUTE KOMaHAy aaa domain enable.
Co3paHue pomeHa

Mo yMonyaHuo OMEH He HAaCTPOEH.

YTo6bl HACTpOUTbL AOMEH, BbINONHMUTE KOMaHay aaa domain domain-name.
HacTtponka Habopa AV gna gomeHa

Mo ymonuyaHuio Habop AV JOMEHOB HE HAaCTPOEH.

Habop AV [Ona [oMeHa COAepXuT cnegylowime SfieMeHTbl: Cnucku mMetogoB AAA,
MaKCUMaribHOE KOMMYECTBO OHMaWH-Nonb3oBatenen, nubo yganeHme OOMEHHOrO0 UMEHU U3
VMEHW nonb3oBaTens, NMOo NCNonb3oBaHWE AOMEHHOIO UMEHMN.

OTobpaxeHune KOHpUrypaumm gomMmeHa
Uto6bl 0TOOpasnTb KOHMrypauuo OMeHa, BbINONHUTE KomaHay show aaa domain.
NMPUMEYAHMUE: cuctema nogoepxmBaeT MakcMmyM 32 JOMEHA.

1.3.6. NepeknoyaTtenb Bxoaa B cuctemy ansa slave-yctpouncrea AAA

MepekntoyaTens Bxoga B CUCTEMY MpeAHa3HayeH AN ynpaerneHuss BXOAOM B CUCTEMY
slave-yctporictea AAA. Mo ymonyaHuio nepekrtovaTenb BbIKMOYEH, MO3TOMY Slave-ycTponcTey
He paspeLueH Bxog B cuctemy. Korga nepekntovartenb BKITOYEH, Slave-yCTpONCTBO MOXET BONTH
B CUCTEMY.

1.3.6.1. CBA3aHHasA KOHcurypaums
BknroueHne AAA
Mo ymonuaHuio AAA OTKMIOYEH.
YUTto6bl BKNtounMTb AAA, 3anycTute komaHady aaa new-model.
Hactpouka nepeknioyaTtens Bxoga B cuctemy ans slave-yctpouncrsa AAA
Mo ymonuyaHuto slave-yCTpoMCTBY He paspeLueH BXo4 B CUCTEMY.

3anyctute komaHaoy aaa slave-login  allow, u4To6bl paspewnTb BXxOo4 B CUCTEMY
slave-ycTtponcTsa.
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1.3.7. KewnpoBaHue pe3ynbTaTtoB aBTOpMU3aLmn

Moaynb AAA kewupyeT pesynbTaTbl aBTOpU3aLMM, BO3BpalleHHble C  cepBepa.
CnepoBatenbHo, Goree Mo3gHMe aBTOpM3aLMU Ha TOM K€ YPOBHE MOTYT BbINOSHATLCA Ha
OCHOBE KeLUMpOBaHHbIX PECYPCOB.

1.3.7.1. CBsAA3aHHas KOHcurypaums
HacTtpo#ka kelumpoBaHusa pe3ynbTaToB aBTOpU3aLun

Mo yMOn4yaHU pe3yrbTaTbl aBTOPU3aLMN HE KELUNPYKOTCA.

UToObl BKMOYUTL KELMpOBaHWE pe3ynbTaToB aBTOpM3aLMK, BbIMNOMHUTE KOMaHdy aaa
command-author cache.

KoHdurypaums
KoHdurypauus OnucaHue u KomaHaa
Hactporika Ob6sizatenbHo, ecnm  HeobGxoOMMO  NoATBEPAUTb  NIMYHOCTb
ayTeHTudmkalmnm rnonb3oBaTtens
AAA
aaa new-model Bkntouaet AAA
aaa authentication login OnpegensieT COMCOK METOOOB

ayTeHTudurKaumm Bxoaa

aaa authentication enable OnpegensieT COMCOK METOOOB
ans BKITHOYEHMS
ayTeHTumKaumm

aaa authentication ppp OnpegensieT CAMCOK METOOOB

ayTeHTudmkauum PPP

aaa authentication sslvpn OnpegensieT COMCOK METOOOB
ayTeHTndmkaumm SSL VPN

login authentication MpumeHsieT  ayTeHTUdMKaUMIO
BXxoAa B cuctemy K
onpefeneHHon  3aBepLueHHOM
CTpokKe

aaa local authentication | YcraHaBnuBaeT MakcumMmarnbHoe

attempts KONM4YecTBO MOMbITOK BXo4a B
cucTemy

aaa local authentication | YcraHaBnueaet Bpems

lockouttime ONOKMPOBKKN AON1s1 NONb30BaTENS,

BoLleawero B CUCTemy
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KoHdurypauus OnucaHue u KomaHaa
Hactporika O0bs3aTenbHO, ecnu nonb3oBaTensaM HeobXoAMMO  Ha3HaYUTb

asTopusauum AAA

pa3nn4yHble paspeLlueHna n CJ'Iy)K6bI

aaa new-model BkntoyaeT AAA

aaa authorization exec OnpenensieT cnuMcok MeTodoB
asTopusaumm EXEC

aaa authorization commands OnpenensieT cnuMcok MeToaoB
aBTOpU3aLMK KOMaH,

aaa authorization network HactpanBaeT cnmcok MeToaoB
CeTeBOM aBTOpU3aLMK

authorization exec MpumeHseT MeToabl
asTopusaumm EXEC k ykazaHHOM
ctpoke VTY

authorization commands MpumeHseT MeToabl
asTopusaumn KoMaHg K

yKasaHHou ctpoke VTY

Hactpovka vyeTa

AAA

Ob6sasatenbHo, ecnu HeobxoouMoO BEeCTU y4deT, CTaTUCTUKY U
OTCNEXMBaHNE UCMOSb30BaHNSA CETEBbIX PECYPCOB NOSb30BaTENSAMM

aaa new-model BkntouaeT AAA

aaa accounting exec OnpegensieT Ccnucok MeTOAOB
yyeta EXEC

aaa accounting commands OnpegensieT Ccnucok MEeTOAOB

ydyeTa KoMmaH

aaa accounting network OnpepgensieT Ccnucok MeTOAOB
CeTeBOro yyeta

accounting exec MpumeHsieT meToabl yueta EXEC
K YKaszaHHoWn cTpoke VTY

accounting commands MpumeHseT  meTodbl  y4eTa
KOMaHZ K ykasaHHon ctpoke VTY

aaa accounting update BkntoyaeT obHOBREHNE yyeTa
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HaCTpOVIKa AAA W
KoHdurypauus OnucaHue u KomaHaa
HacTtpowka yyeTa | aaa accounting update periodic | HactpansaeT WHTepBan
AAA o6HOBReEeHus yyeTa
Hactpovka  rpynnbl | PekomeHgyeTcs, ecnm HeobxoaMmo HaACTpOUTb rpynny cepBepoB AN
cepBepoB AAA 06paboTkm AAA yepes pasHble cepBephbl B rpynne
aaa group server Cospaet onpegensemyto
nonb3oBaTenem rpynny cepeepos
AAA
server [obGaensaeTt uneHa rpynnebl
cepsepoB AAA
ip vrf forwarding HactpamBaetr atpubyt VRF
rpynnel cepsepos AAA
Hactponka cnyx6bl | ObssatenbHo, ecnu ynpasneHne AAA gns STA poctyna 802.1X
AAA Ha OCHOBE | JOJIKHO BbIMNOJSIHATLCA B COOTBETCTBUN C AOMEHAMU
JomeHa
aaa new-model BkntovaeT AAA
aaa domain enable Bkntovaetr cnyxby AAA Ha

OCHOBE JOM€EHa

aaa domain

CospaeTr OoMeH W BXOAUT B
PEXNM KOHUrypaumm goMeHa

accounting network

CBsi3blBAeT OOMEH CO CMUCKOM
MeTo40B CETEBOIO y4yeTa

authorization network

CesisblBaeT OAOMEH CO CMUCKOM
MeTo40B aBTOpU3aLnn B ceTh

state

HacTtpanBaeT ctatyc goMeHa

username-format

HacTtpausaerT, JOJTKHO m
cogepxaTbCsi MMS [OOMEHa B
MMeHax nonb3oBaTtenen
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access-limit HacTtpauBaeTt MakcumaribHoe
KONN4eCTBO nosib3oBaTenen

AomMeHa
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KoHdurypauus OnucaHue u KomaHaa
HacTtpowka O6s3aTenbHO, ecnu Heo6X04MMO HACTPOUTL NepeknYaTeNb BXxoda B
nepekn4vaTens cuctemy ons slave-yctponctea AAA
BXOJa B CUCTEMY AN
iz‘f'vcmo”cma aaa slave-login allow Paspeluaet BXOA
alaa slave-ycTtponctea
HacTtpowka O6s3aTenbHO, ecnn 6onee No3gHMe aBToOpM3aLUM HA TOM Xe YPOBHE
KeLumpoBaHus OOJDKHbI BbINOMHATLCA HA OCHOBE NPEXHUX pe3ynbTaToB
pe3ynbLTaToB
aBTOprsaLnv aaa command-author cache KelumpyeT pe3ynbTaThl

aBTOpM3aLmUn

1.3.8. HacTtpounka ayteHTucpukauum AAA

1.3.8.1. dphekT KOHhUrypaumum

MpoBepbTe, MOryT N NONbL30BATENM NOMYYUTL pa3peLleHne Ha AOCTyn.

1.3.8.2. NpumeyaHunsn

Ecnn cxema ayTeHTMdUKALUMM COOAEPXKUT HECKONbKO METOAOB ayTeHTUUKauuKn, aTn
MeTOAbl BbIMOTHATCA B COOTBETCTBUM C HACTPOEHHOM NOCNEA0BATENbHOCTLIO.

Crnegylowmn MeToa ayTeHTUMKaLUMM BbINOMNHAETCA TONbKO TOrga, Korga TeKyLiuin
MeToZ4 He oTBevaeT. Ecnu Tekywmin meTtoq He paboTaeT, crneayrowmn metoq He byaet
MCNONb30BaTbLCA.

Koraa vcnonb3ayeTcs Metoq none, norb3oBaTeny MOryT nony4nTb OOCTYM, AaXe ecrnu
HA OAMH M3 MeTodOB MAEHTUdMKaUMM He nonydyaeT oTeeTa. [loatomy meTod none
NCMorb3yeTcsl TONbKO B KAYeCTBE PE3EPBHOIO.

NMPUMEYAHMUE: 06bivHO He ncnonb3ynTe NPOBEPKY NOASIMHHOCTM hone. B 0cobbix criyvasix Bbl
MOXeTe MCMoNb3oBaTb METOA NONe Kak nocneaHun HeobasaTenbHbI MeTod NAeHTUdUKaLMK.
Hanpumep, Bce nonb3oBaTtenu, KOTOpble MOryT 3anpocuUTb AOCTYM, SABMASIOTCS OOBEPEHHbIMU
nonb3oBartensamMu, u pabota nonb3oBaTenien He AOMKHa 3a4epXMBaTbCA U3-32 CUCTEMHbIX
cboeB. 3aTeM Bbl MOXeTe MCNONb3oBaTb METOA None ANs Ha3HayeHus npas JOCTyna 3TUM
nonb3oBaTensM, Koraa cepsep ayTeHTUdukaumm He oTBevaeT. PekomeHayetca [obaBndaAtb
NoKanbHbIN MeToa ayTeHTUdUKaUMm nepeg MeToaom none.

Ecnu ayteHTudukaums AAA BKtOYEHA, HO MeTod ayTeHTMdMKaUMN He HacTPoeH, a
MeTod ayTeHTMdUKauMM N0 YMOMYaHWI0 He CyLllecTByeT, Monb3oBaTenn MoryT
HanpsiMyt0 BXOAUTb B KOHCONb 6e3 ayTeHTudukaumn. Ecnv nonb3oBaTenu BXogsaT B
cucTeMy apyrumu cnocobamu, OHU OOSMKHBI MPOUTM NOKanNbHYO ayTeHTUUKaLMIO.

Koroa nonb3oBatenb BxoauT B WHTepdenc komangHow cTtpokm (CLI) nocne
NPOXOXOEHNS ayTeHTMdMKaumMn npu Bxode (MeTod none He MCMonb3yeTcd), UM
nonb3oBaTtens 3anucbiBaetcs. Koraa nonb3oBaTtenb BbINOMHAET AyTeHTUdUKaLMIO
BKITOYEHNS, NONb30BaTeN0 He npegnaraeTca CHOBa BBECTM MMs MNONb30OBaTens,
noToMy 4YTO MMs MONb30BaTens, KOTOpOe Mofb3oBaTeNb BBE BO BpeMS
ayTeHTudmkaumm npu Bxoae, 3anosnHseTca aBTomaTtuyeckn. OgHako nonb3oBaTenb
AOJKEH BBECTU Naporib, paHee UCNonb30BaBLUMACA AN ayTeHTUugukauum npm Bxoge.

Mma nonb3oBaTtensa He 3anucbiBaeTCs, €Cnu Monb3oBaTeNnb He  BbINOMNHAET
ayTeHTUukaumio npu Bxoge B CLI unM BOo Bpemda ayTeHTUMKaummM npu Bxonae
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ncnonb3dyetcad MetToa none. HOSTOMy nonb3oBaTesib  AOOIMKeH BBOAUTbL WUMA
Nonb30BaTeNs Kaxabln pa3 npu BbINOJTHEHUN VI,D,eHTVI(bVIKaLI,I/II/I.

1.3.8.3. Llarn HacTpouKu

BknioyeHne AAA

e Ob6s3aTenbHbIN.

e 3anyctute komaHgy aaa new-model, 4ToObl BKkMoUnTb AAA.

o [lo ymonuaHuio AAA OTKIIOYEH.

OnpeaeneHue cnucka MeToaoB ayTeHTUdMKaLUM npu Bxoae

e 3anyctute koMaHgy aaa authentication login, 4ToGbl HacCTpOUTb CNUCOK METOOO0B
ayTeHTudmkaumm Bxoaa.

e JTa KoHpurypauus saenaetTcs obssaTenbHOW, ecnu BamM HeOBXO4MMO HacTpPOUTb
CMNCOK MEeTOOOB ayTeHTudukauum npu Bxode (BKNYas KOHdMrypaumio crnucka
METOAOB MO YMOSTYaHUIO).

° Mo ymMosn4yaHum Cnncok meTonoB ayTeHTVI(bVIKaLI,I/II/I npn Bxoae He HAaCTPOEH.
OnpeneneHMe CNMUCKa MeToA4oOB ANA BKNO4YeHnA ayTeHTMq)VIKaU,MM

e 3anyctute koMaHAdy aaa authentication enable, 4ToObl HAaCTPOUTb CMNCOK METOLOB
AN BKIIOYEHMSA ayTEHTUUKALMN.

e OTa KoHurypaumusa gasnsetca o0bs3aTenibHOW, ecrnim Bam HYXXHO HacTpOWUTb CMMCOK
MeTodoB ayTeHTudpmkaumm. (MOXHO HacTpouTb TOMBbKO CMNMCOK METOoA0B MO
YMOJTHaHMIO0.)

e [lo yMOSnYaHUIO CNNUCOK METOAOB A5 BKITHOYEHNSA ayTEHTUPUKALMM HE HACTPOEH.
OnpepeneHue cnucka metoaoB ayteHTUdukauum PPP

e 3anyctute komaHgy aaa authentication ppp, 4ToGbl HACTPOUTL CMAMCOK METOLOB
ayTeHTudmkaummn PPP.

e OTa KoHdurypaumnsa obssaTenbHa, €Criv BaM HYXXHO HACTPOWUTb CMNUCOK MeTOAOB
ayTeHTMdmKaummn ana KommyTmpyemoro goctyna PPP.

e [lo ymMOnyaHUIO CNMCOK MEeTOA0B ayTeHTUdUKauum PPP He HacTpoeH.
OnpepeneHune cnucka metoaoB ayTeHTUdMKaumm SSL VPN

¢ 3anyctute koMaHady aaa authentication sslvpn, 4ToObl HAacCTPOUTb CMINCOK METOLOB
ayTeHTudmkaumm SSL VPN.

e OTa KoHdwurypaumnsa obsizaTenbHa, €Criv BaM HYXXHO HACTPOWUTb CMNUCOK MeTOAOB
ayTeHTndmkaumm SSL VPN (Bkrtoyas KoHUrypauuio cnnmcka MeTogoB no yMOS4YaHuio).

e [lo ymonyaHuio CNMCOK MeToaoB ayTeHTudukaumm SSL VPN He HacTpoeH.

NpumeHeHue ayTeHTU(pMKauMM nNpu Bxoge B CUCTEMY K onpeaereHHoOM
3aBepLUeHHON CTpOKe

o B pexume koHdburypauum sanyctnte komaHgy login authentication, 4ToObl NPpUMEHNTL
ayTeHTMdMKaumio Bxoaa K onpeaeneHHoN 3aBepLleHHON CTPOKE.

e OTa KOH(purypaumsa obssatenbHa, €criv BaM HYXHO MNPUMEHUTb ayTeHTUduKaumo
BXOJa B CUCTeMY K ornpefieneHHON 3aBepLUEHHON CTPOKe.

e [Mo yMOn4YaHMIO CMMCOK METOAOB MO YMOMYaHUIO MPUMEHSIETCS KO BCEM 3aBEpLUEHHbIM
CTpoKam.

YcTtaHOBKa MakCMMasribHOro KonmMyecTtsa NnonbITOK BXoA4a B CUCTEMY
e  OnuuoHanbHo.
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° Mo yMOIn4aHMK0 noJib3oBaTes1io pa3peLlleHo BBOAUTb Naposin 4O TpeX pal3 npu Bxoae B

cuctemy.

YcTtaHOBKa MaKcuMarnbHOro BpeMeHU 6110KV|pOBKVI nocne c6osa Bxoga B

cuctemy

e  OnuuoHarnbHo.

e [lo ymonuaHuio nonb3oBaTenb GnokupyeTcst Ha 15 MUHYT Mocne TpexkpaTHOro BeoAa
HeBepHOro naporssi.

1.3.8.4. NpoBepka

e 3anyctute komaHgy show aaa method-list, 4To6bl 0TOOPa3UTL HACTPOEHHBLIE CMIUCKM

MeTO/O0B.

o 3anyctute komaHgy show aaalockout, 4Tobbl 0TOBPa3NTL HACTPOMKN MAKCUMaNbHOIO
KonuyectBa MOMbITOK BXOA4a W MaKCUMamnbHOroO BpemMeHn OnoKMpPOBKWM Mocne
HeygadHoro Bxoaa.

e 3anyctute komaHgy show running-config, 4Tobbl oTOGpPa3UTb CMNUCKM METOLO0B
ayTeHTUMKaLUmMmM, CBA3aHHble C ayTeHTUdMKaLMen Npu BXoae B CUCTEMY.

1.3.8.5. CBA3aHHble KOMaHAbI

BknroueHue AAA

KomaHpa aaa new-model
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexum

PykoBoacteo no
MCNONb30BaHNIO

Utobbl BKNOUNTL cnyxObl AAA, BbINONHUTE 3Ty komaHay. Hu ogHa um3
octanbHbix komaHg AAA He moxeT 6biTb adhdbekTmBHOM, ecrnin AAA He
BKITHOYEHa

OnpepeneHne cnucka MeToaoB ayTeHTUdMKaLuM Npu Bxoae

KomaHga aaa authentication login { default | list-name } methodl [ method?2...]
Onuncanne default: npn ucnonb3oBaHWM 3TOrO0 nNapameTpa CKOHMUINYPUPOBAHHBIN
napameTpoB CNUCOK MeToAoB ByaeT MCNONb30BaTLCSA MO YMOYaHMUIO.

list-name: ykasblBaeT Ha3BaHWe CrnMcka METOAOB ayTeHTUdukaumm npu
BXO[E B CUCTEMY B BUAE CYMBOJIOB.

method: ykasbiBaeT MeTogbl ayteHTudukauuun: local, none wmnu group.
Cnuncok MeTooB COOEPXKMUT A0 YETbIPEX METOOOB.

local: ykasblBaeT, 4YTo Ansa ayTeHTMdmrKkauum ncnonb3yeTcs nokanoHas 6asa
[JaHHbIX NONb3oBaTeNen.

none: yKa3blBaeT, 4TO ayTeHTVICbVIKaLI,VIH He BbINMOJIHAETCA.

group: ykasblBaeT, 4TO [pynna CepBepOB WUCMoOsb3yeTcs  Ans
ayTeHTM(mkaumn. B HacTosilee BpeMsi NOAOEPXKMBAKTCA rpynnbl
cepepoB RADIUS n TACACS+
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KomaHgHbIn
pexnm

Pexwum rnobanbHon koHUrypaumm

PykoBoacteo no
NCNONb30BaHMIO

Ecnm Ha NAS BknoyeHa cnyxba ayTeHTMdukaumm Bxoda AAA,
nosib3oBaTenn A0SMKHbI BbINOMHATL COrflacoBaHne ayTeHTU(UKaLmm Bxoda
yepe3 AAA. 3anycTnte koMaHay ayTeHTudmkauum Bxoga B CUCTEMY, YTOObI
HaCTPOUTb CMNUCKM METOAOB MO YMONYaHUIO Unn HeobsizaTenbHble AN
ayTeHTUMKaumMm Npu BXxoae.

B cnucke metogos CﬂGﬂyIOLLI,I/IVI METO/[ BbIMNOJIHAETCA TOJIbKO TOrAa, Koraa
TeKyIJ.l,I/IIZ MeTod He nosiy4yaeT oTBeTa.

[Mocne HacTpoMkM MeToOoB ayTeHTudMKauum npu BXo4e B CUCTEMY
npuMeHnTe 3T MeToAabl K cTpokam VTY, Tpebyowmm ayTeHTUudmnkaumm npu
BXOA€; B NPOTUBHOM Clnyyae MeToAbl HE NOAENCTBYIOT

OHPGAGHGHMG CNMUCKa MmeToA4oOB ANA BKIHOYeHUA ayTeHTVI(*)MKaLIMM

KomaHpa

aaa authentication enable default methodl1 [ method2...]

OnwucaHue
napameTpoB

default: npu ucnonb3oBaHWM 3TOrO0 nNapameTpa CKOHMUINYPUPOBAHHBIN
CNMCOK MeTodoB ByAeT MCnonb30BaTLCA MO YMOMYAHMIO.

method: ykasbiBaeT MeTodbl ayTeHTudukauum: local, none wnu group.
Cnncok MeToaoB COOEPXNT A0 YeTblpeX METOAO0B.

enable: ykasblBaeT, YTO Maposflb, HACTPOEHHbLIN C MOMOLLBLID KOMaHAbl
enable, ncnonb3yeTca Ans ayteHTUuKaumn.

local: ykasblBaeT, 4To A4ns ayTeHTMdurKauum ncnonb3yeTcs riokansHasi 6asa
JaHHbIX Nonb3oBaTenemn.

none: yka3bliBaeT, YTO ayTeHTVIqDVIKaLI,VIFI He BbIMNMOJIHAETCA.

group: ykasblBaeT, 4TO T[pynna CepBepoB McCMosb3yeTcs  Ans
naeHTudmkaumn. B HacTosiLee BpeMs NogAepKMBalOTCS rpynnbl CEPBEPOB
RADIUS n TACACS+

KomaHaHbIn
pPeXnUMm

Pexunm rnobanbHon KoHurypaumm

PykoBoactBo no
NCNOSb30BaHMIO

Ecnn Ha NAS BknodyeHa cnyxba ayteHTudmkauum Bxoga AAA,
nonb3oBaTenu [OOSKHbI BbIMOMHUTL COrflacoBaHWe ayTeHTudukaumm c
nomowbio AAA. 3anycTute KomaHay BKIOYeEHUS ayTeHTudumkaumm AAA,
4YTOBbl HACTPOUTL CMIUCKN METOAOB MO YMOMYaHUIO UMW OOMNOMHUTENbHbIE
MeToAbl 4NN BKIIOYEHUS ayTEHTUUKaLNN.

B cnucke meToadoB crneayowmii METOA BbIMOMHAETCA TONMbKO Toraa, Koraa
TEKyLMIA MeTon He nosy4aeT oTBeTa
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OnpeaeneHune cnucka metonoB ayteHTudukaumm PPP, Web, iPortal nnm SSL

VPN

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

Onucanwne ppp: HacTpamBaeT CNUCOK METOAOB ayTeHTudukaumm PPP.

fnapameTpos sslvpn: HacTpamBaeT cnMcok meTogoB ayTeHTudmkaumm SSL VPN.
default: npu ucnonb3oBaHMM 3TOr0 nNapameTpa CKOHMUIypUpOBaHHbLIN
CMMCOK MeToaoB ByaeT NCNonb30BaTbCs MO YMOMYaHUIo.
list-name: ykasblBaeT MMSA crucka MeToAoB ayTeHTudpukauumn PPP B
CUMBOIaXx.
method: ykasbiBaeT MeToabl ayTeHTudukauumm: local, none, group wnu
subs. Cnncok meToooB COAEPXKUT A0 YEeTbIPpEX METOAOB.
local: ykasbiBaeT, 4To AN ayTeHTUdMKaL MM UCMOoNb3yeTcs fokanobHasa 6asa
OaHHbIX Nosib3oBaTenen.
none: yka3sblBaeT, YTO ayTeHTU(UKALMS HE BbINOMNHAETCS.
group: ykasblBaeT, 4TO [pynna CcepBepoB WCMNONb3yeTcs  Ans
noeHTndmrkaumn. B HacTosiLee Bpems noaaepxmBaroTcs rpynnbl CepBepoB
RADIUS n TACACS+.
subs: ykasbiBaeT meToq ayTeHTudmkaumm SUBS ¢ ncnonb3osaHnem 6asbl
JaHHbIx SUBS

KomaHgHbIn Pexunm rnobanbHon koHdurypauum

pexum

PykoBogcteo no | Ecnm Ha NAS BkntodeHa cnyxba ayteHTudukauum AAA  PPP,

NCMoMb30BaHUIO | NOSb30BaTENM OOMKHbI BbINOMHATL cornacosBaHve ayteHtTudukaunm PPP
yepe3 AAA. 3Banyctute komangy ayteHtudukauum AAA PPP, 4to6bl
HaCTPOUTb CNNCKN METOAOB MO YMOSTYAHUIO UIN JOMONHUTENbHbIE METOAbI
onga ayteHtudgpukaumm PPP.
B cnncke meToOoB criedyowmi MeTo BbINOMHAETCSA TONbKO Torga, korga
TeKyLUA MeToA He noslyyaeTt oTeBeTa

YcTaHOBKa MaKCMMaribHOro Korim4yecTtsa nonbITOK BXoaa B cucrtemy

KomaHga aaa local authentication attempts max-attempts

Onuncanne max-attempts: ykasblBaeT MakCMMarbHOEe KOMMYEeCTBO MOMbITOK BXo4a B
napameTpoB cuctemy. 3HauYeHne HaxoamTcs B AnanasoHe oT 1 0o 2 147 483 647
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm

peXunm

PykoBoacteo no
NCMNOMb30BaHUIO

Wcnonb3yiiTe 3Ty KOoMaHay, YTobbl yCTAHOBUTL MakCMMarnbHOE KONIMYECTBO
MOMbITOK BXOAa NOSb30BaTENsi B CUCTEMY
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YcTtaHOBKa MaKCUMManbHOro BpeMeHun ONOKMPOBKM nocrne cbosa Bxoga B

cuctemy

KomaHga aaa local authentication lockout-time lockout-time

Onucanne lockout-time: ykasbiBaeT Bpemsi, B TeYeHWe KOTOpPOro mnorb3oBaTenb

napameTpoB 3abnokupoBaH nocne BBOA4A HeNpaBWSbHbIX Mapofien [0 YyKa3aHHOro
KonumyecTBa pas. 3HavyeHue BapbupyeTcsa oT 1 0o 2 147 483 647, B MMHyTax

KomaHaHbIn Pexwum rnobanbHon koHUrypaumm

peXnm

PykoBoacteo no | Micnonb3ynte aTy KOMaHgy, 4Tobbl YCTAaHOBUTbL MakCUMarnbHOE BpeMSs, B

NCMOSMb30BaHUI0 | TeYEeHNe KOTOPOro nonb3oBaTens OyaeT 3abnokMpoBaH nocne BBoAA
HenpasWNbHOrO Napons 40 yKasaHHOro KonmMyecTsa pas

1.3.8.6. NMNpumep koHdUrypaumm

Hactpouka ayteHTMdmKaumm Bxoga AAA

HacTtponTe cnncok meTonoB ayteHTudmkaumm npy Bxoge Ha NAS, cogepxawmi group radius
n local meTogbl N0 NOPSAKY.

CueHapui:

10.1.1.1

E' Gl 0 e, Gl )2 g

User MNAS Server

PucyHok 1-5.

LLlaru LWar 1.
HaCTPONKK War 2

LWar 3.

Lar 4.

Bkntounte AAA.

3apaHee HacTtponTe cepep RADIUS unn TACACS+, ecnu Heob6xoanmo
peanu3oBaTb ayTeHTUMKauuio  rpynnel  cepBepoB. HacTtpoute
MHdopMaumIo 0 rokanbHon 6a3e gaHHbIX nonb3oBaTenien Ha NAS, ecrnim
HeobxoOuMO peanu3oBaTb JOKanbHyl ayTeHTudukauyuo. (B atom
npumepe Tpebyetcss HacTponka cepeepa RADIUS u mnHdbopmauumn o
nokanbHon 6a3e gaHHbIX.)

HacTtpoinTe cnnucok metoaoB ayTeHTUdMKaumm AAA ans nonb3oBaTenen
ayTeHTudvmkaumm npu Bxoae B cuctemy. (B atom npumepe ncnonb3yeTcs
group radius 1 local no nopsiaky.)

MpUMeHNTE HAaCTPOEHHbLIN CMUCOK METOLOB K UHTEPMENCY Unn CTPOKE.
lMponycTuTe aTOT LWar, ecny UCcnonb3yeTcs MeTod ayTeHTUduKaumm no
YMOJYaHWIO

NAS QTECH#configure terminal
QTECH(config)#username user password pass
QTECH(config)#aaa new-model
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QTECH(config)#radius-server host 10.1.1.1
QTECH(config)#radius-server key QTECH

QTECH(config)#aaa authentication login list1 group radius local
QTECH(config)#line vty 0 20

QTECH(config-line)#login authentication list1
QTECH(config-line)#exit

MpoBepka

3anyctute komaHgy show aaa method-list Ha NAS, 4Tt06bI OTOOpa3nTbL
KOHcpurypaumio

NAS

QTECH#show aaa method-list

Authentication method-list:

aaa authentication login list1 group radius local

Accounting method-list:

Authorization method-list:

Mpegnonoxum, 410 nonb3oBatenb ydaneHHo Bxoant B NAS uyepes Telnet.
Monb3oBaTento npegnaraeTtcsa BBECTU MMs NONb3oBaTenss M Napofib B
MHTepence KOMaHOHOW CTPOKN.

Monb3oBaTenb AOMKEH BBECTU MpaBUilbHOE MMS NoSb3oBaTeENs U naposnb Ans
poctyna k NAS

Nonb3o-
BaTenb

User Access Verification

Username:user

Password:pass

Hactpounka AyteHtTucukaumm Enable AAA

HacTtponte cnmcok meTtogoB AyteHTudukauum Enable Ha NAS, cogepxawmun group radius,
local n enable meToabl No nopsaxy.

CueHapwuit:

10.1.1.1

! | Gion = i Gl 02 E

User MNAS Server

PucyHok 1-6.
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LWarw LWar 1. Bkniounte AAA.
HaCTPOMKK .
LWar 2. 3apaHee HacTpouTe cepep RADIUS nnm TACACS+, ecnn Heob6xogmMmo
peanusoBaTb rPYNNoBYKD ayTeHTUdMKaumo Ha cepBepe. HacTtpounte
NMHpbopMaumto 0 nokanbHom 6ase gaHHbIX nonb3oBaTenen Ha NAS, ecnu
Heob6xoouMMO peanu3oBaTh foKamnbHy0 ayTeHTudumkauuo. Hactpownte
naponu AyteHtudukauum Enable Ha NAS, ecnu Bbl ncnonb3yeTe Naponb
ans AyteHtndgumkaumm Enable.
LWar 3. HactponTe cnncok metogoB ayTeHTUdumkaumm AAA ana nonb3oBaTenen
AyTeHTndukaumm Enable.
NMPUMEMAHUE: Bbl MoxeTe onpeaoenuTb rnobanbHO TOMbKO OAWH CAMCOK
meTogoB AyTeHTudukaummn Enable. Bam He Hy)XHO onpenensatb Ums cnucka, a
NPOCTO UCNOJSb30BaTh €ro N0 ymon4yaHuio. Nocne atoro oH yaeTt NpMMeHATbCS
aBTOMaTMyecku
NAS QTECH#configure terminal
QTECH(config)#username user privilege 15 password pass
QTECH(config)#enable secret w
QTECH(config)#aaa new-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
Mpoeepka | 3anyctnte komaHgy show aaa method-list Ha NAS, 4yT06bI OTO6pPa3UTHL
KOHGoUrypaumio
NAS QTECH#show aaa method-list
Authentication method-list:
aaa authentication enable default group radius local enable
Accounting method-list:
Authorization method-list:
NHTepdelic komaHOHOW CTPOKM OTOOpaXkaeT 3anpoc Ha ayTeHTUdMKaLmLo, korga
YPOBEHb Mnonb3oBaTensi obHoBnsAeTca OO0 ypoBHA 15. lNMonb3oBaTenb OOMMKEH
BBECTM NpaBUIibHOE MMS NoNb3oBaTens n napone Ans goctyna kK NAS
NAS QTECH>enable
Username:user
Password:pass
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QTECH#

1.3.8.7. PacnpocTpaHeHHble OLMnOKHK

CepBep RADIUS nnu cepeep TACACS+ He HacTpoeHbI.
MmeHa nonb3oBaTtenen 1 Naponn He HAaCTPOEHbI B NTOKaNbHON 6a3e AaHHbIX.

1.3.9. Hactpouka aBTopusauumn AAA

1.3.9.1. 3dphekT KOHUrypauum

Onpe/:l,enMTe, KaKnumMu cny>|<6aM|/| nnn paspeweHnaMmm Moryt nonb3oBaTbCA MoJib3oBaTenu,
npowegLine ayTeHTI/ICbI/IKaLI,MI'O.

1.3.9.2. NpumeyaHus

AsTopusauns EXEC yacTto ucnonb3dyeTcs ¢ ayTeHTUuumkaumen npyn Bxoge B CUCTEMY,
KoTopasi MoxeT BbITb peanusoBaHa B O4HOW CTpoke. ABTOpu3aums n ayTeHTudmkaums
MOTYT BbINOMHATLCA C UCMOSIb30BAHNEM Pas3fNYHbIX METOAOB U cepBepoB. MoaTomy
pe3ynbTaTtbl OAHOMO M TOr0O >e Mnornb3oBaTend MoryT ObiTb pasHbiMu. Ecnn
nonb3oBaTernb NPOXOAUT ayTeHTUMUKaLUUI0 Npyu BXOA4E B CUCTEMY, HO HE NpoxoauT
asTopusauunio EXEC, nonb3oBaTerib He MOXET BOUTU B UHTEPENC KOMAHOHOW CTPOKM.

MeToabl aBTopM3auuM B CXEMe aBTopu3auuu BbIMOMHAOTCA B COOTBETCTBUMM C
nocnenoBaTenbHOCTLIO KOHUrypaumm metoda. Cnegywowmin mMeTod asTopusauLmm
BbINOMHSAETCS TONbKO Torda, Korda TeKywui MeTon He nonydaeT oteeTa. Ecnu
aBToOpM3aLMs He ydanacb C MOMOLLbK MeToda, crneaylowuin metog He 6yaget
ncrnonb3oBaTbCA.

ABTOpM3aUuna KomaHg nogaepxmeaetcs Tonbko TACACSH.

ABTopu3zaunsa yepes koHconb: MO MoXeT pasnuMyaTb NONb3oBaTENEN, KOTOPbIE BXOOAT
B CUCTEMY Yepes KOHCOrb, U Monb3oBaTerien, KoTopble BXOAAT B CUCTEMY Yepes apyrue
TUNbI KNWEHTOB. Bbl MOXeTe BKMIOYUTb UMM OTKMIOYUTL aBTOpU3aumilo KoMaHg Ans
nonb3oBaTternen, KoTopble BXOAAT B CUCTEMY 4epe3 KOHconb. Ecnu gns atmx
nonb3oBaTenen OTKMIoYeHa aBTopu3aumns KomaHg, TO CIMCOK MeTOAOB aBTopu3aumm
KOMaHZ, NMPUMEHEHHbIN K CTPOKe KOHconu, 6onblue He encTByeT.

1.3.9.3. lLlarn HacTpounku

BknioyeHue AAA

Ob6s3aTenbHbIN.
3anyctute komaHay aaa new-model, 4Tobbl BkounMTb AAA.
Mo ymonyaHmio AAA OTKITHOYEH.

OnpepeneHune cnucka metoaoB aBTopu3sauumn EXEC

3anyctute KomaHgy aaa authorization exec, 4Tobbl HaAcTPOUTb CMMCOK METOAOB
aBTopusaumm EXEC.

OTa KoHdurypauusa obsasaTenbHa, €Cnv BaM HYXHO HacTpOUTb CMWCOK MeTOAO0B
aBTopu3auun EXEC (Bknoyas HaCTpoOKMKy Cnucka MeToAoB MO YMOSTYAHMIO).

Mo ymonyaHuio cnncok metoaos aBTopusaumnn EXEC He HacTpoeH.

NMPUMEYAHUE: ypoBeHb paspelueHnii 4OCTyna no ymornyaHuio ang nornb3osatenen EXEC —

cambln HU3KuN. (Monb3oBaTeny KOHCONU MOryT noaknyaTecs K NAS yepes KOHCOMbHbIN NopT
unn depes Telnet. Kaxpgoe noaknoyveHMe cuntaeTcs nonb3oBatenem EXEC, Hanpumep,
nonb3oBartenem Telnet n nonb3oBaTtenem SSH.)
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Onpep.eneHMe Cnnucka MetTog4oB aBTOpU3alnMn KoMmaHa

e 3anyctute kKOMaHay aaa authorization commands, 4ToGbl HACTPOUTL CMNCOK METOA0B
aBTOpU3aLMKN KOMaHA.

° OTa KOHd)I/IpraLl,I/IFI o6ﬂsaTeana, eClnin BaM HYXHO HaCTpOuUTb CMNMUCOK MeToO0B
aBTopun3aumm KomaHa (BKJ'II'OLlaﬂ HaCTpOVIKy Cnncka MeTogos no yMOJ'I‘-IaHI/II'O).

° Mo yMon4yaHuno CnnMcok meToaoB aBTopu3aunn KoMmaHg He HaCTpPOEeH.
HacTtpoika cnucka metofoB ceTeBOM aBTOpMU3aLumn

e 3anyctute komaHay aaa authorization network, 4To6bl HaCTpOUTb CNMCOK METOLOB
CeTeBOM aBTOpPU3ALMMN.

e JTa KOH(purypauus obssaTenbHa, €crnvm BaM HYXHO HACTPOUTb CMMCOK MEeTOO0B
CeTeBOM aBTOpU3aLMK (BKITHOYAS HACTPOKMKY CMMCKa METOL0B NO YMOMYaHMIO).

e [lo ymonyaHuio MeToa aBTopM3aLMn HE HACTPOEH.
NMpumeHeHne meToaoB aBTopusauumn EXEC K ykazaHHoOM cTpoke VTY

e 3anyctute KomaHgy authorization exec B pexume KoHUrypaumm CTPOKWU, 4TOObI
npUMeHNTbL MeToabl asTopusauum EXEC K ykazaHHon cTpoke VTY.

e OTa KOHurypauus obsasaTenbHa, ecrniv BaM HYXHO MNPUMEHUTb CMUCOK MeTodoB
asTopu3auun EXEC k ykasaHHon ctpoke VTY.

e [lo ymonuaHuio Bce cTpokum VTY CBA3aHbl CO CMMCKOM METOAOB aBTopu3auuu Mo
YMOMYaHUIO.

anMeHeHMe MeToA40B aBTOpPU3aunMn KoMaHA K yKa3a|-||-|oi1 cTpoke VTY

e 3anyctute komaHgy authorization commands B pexume KOHUrypauum CTPOKU
4YTOObI MPUMEHUTL METOLLI aBTOPU3ALIMN KOMaHS, K yKa3aHHOW cTpoke VTY.

e OTa koHduUrypaums saenseTca obsi3aTenbHON, eCcriv BamM HYXHO MPUMEHUTb CMMUCOK
MeTOL0B aBTopM3aL MM KOMaH K yKa3aHHOM cTpoke VTY.

e [lo ymonuaHuio Bce CTpokun VTY cBs3aHbl CO CMMCKOM MeTOA0B aBTopmsauuu Mo
YMOM4YaHuIo.

BknrouyeHue aBTOpM3aLMu Ansi KOMaHA B peXumax KoHcpurypauum

e 3anyctute komaHgy aaa authorization config-commands, 4To6bl BKMOYUTL
aBTOPM3aLMIO ONst KOMaHA, B peXuMax KoHpurypaumu.

e [lo ymonyaHuio aBTOpU3aumsi OTKIOYEHa AN KOMaHZ B peXuMax KoHdpurypaumm.
BkrnroyeHne aBTopmusauum oA KOHCONU ANsl BbIMOSIHEHUS KOMaHA

¢ 3anyctute KomaHgy aaa authorization console, 4Tobbl BKNIOUNTL aBTOPM3aLNIO OIS
nornb3oBaTenen KOHCONU AJ1s BbIMOMNHEHUA KoMaHA,

o Mo YMON4YaHUIO aBTOpM3aumnda OTKIMYeHa A KOHCOJ1U AnA 3anyCcka KoMmaHa.

1.3.9.4. NpoBepka

3anyctute komaHay show running-config, 4ToObl NpoBEPUTL KOHUTYPALIMIO.

1.3.9.5. CBsi3aHHbIe KOMaHAbI

BknioyeHue AAA

Komanpa aaa new-model
KomaHaHbIn Pexwum rnobanbHon KoHUrypaumm
peXunm
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PykoBoactso no
NCNoNb30BaHNIO

YTtobbl BKNOUNTE Ccnyx6bl AAA, BbINOMHUTE 3Ty koMaHdy. Hu ogHa u3
ocTanbHbix koMaHa AAA He moxeT 6biTb addekTnBHOM, ecrnim AAA He
BKITHOYEHA

OnpeaeneHune cnucka metoaoB aBTopusauumn EXEC

KomaHga aaa authorization exec { default | list-name } method1 [ method?2...]
Onucanwne default: npu wncnonb3oBaHMM 3TOro MnapameTpa CKOHUrypupoBaHHLIN
napameTpoB CMNCOK MEeTOAO0B ByAeT NCMOSb30BaTLCH MO YMOSTHAHWUIO.
list-name: ykasblBaeT uMs cnucka meTogoB astopusauum EXEC B
CUMBOIaXx.
method: ykasbiBaeT meToabl ayTeHTudukauuu: local, none u group. Cnucok
METOA0B COOAEPXKMUT A0 YEThbIPEX METOAOB.
local: ykasbiBaeT, 4TO nokanbHas ©6asa [gaHHbIX nNorfb3oBaTenemn
ncnonb3yetca ans astopusauumn EXEC.
none: ykasblBaeT, 4To aBTopmsaumsa EXEC He BbinonHseTCS.
group: ykasbiBaeT, 4YTo Ans asTopusaumm EXEC wucnonb3dyeTca rpynna
cepBepoB. B HacTtosiuee Bpems NOoAepXMBAKOTCA [pynnbl CEPBEPOB
RADIUS n TACACS+
KomaHgHbIn Pexunm rnobanbHon koHdurypauum
pexunm

PykoBoacteo no
MCNONb30BaHNIO

MO nogpepxvBaeT aBTOpM3auMio Morib3oBaTenen, KoTopble BXOOAT B
UHTepdenc komaHgHon cTpokm NAS, [Ons  HasHayeHus ypoBHEW
paspeLleHnin Ha onepaumm ¢ nHtepdericom nonb3osatens (ot 0 go 15). B
HacTosiwee Bpemsi aBTopu3aumss EXEC BbimonHseTcAa TONbko Ans
nonb3oBaTtenen, MNpoweawnx ayTeHTUdUKaLmIo Npu BXoge B CUCTEMY.
Ecnn nonb3oBatento He ygaeTtcs BbiNnonHUTL aBTopmsaumio EXEC, oH He
MOXET BOUTU B MHTEPdENC KOMAHOHOW CTPOKN.

lMocne HacTponkn metogoB aetopu3aumm EXEC npumeHuTe meTtoabl K
ctpokam VTY, ons kotopbix Tpebyetcsa aBTopusaumst EXEC; B npoTUBHOM
crniyyae mMeTofbl He NOAENCTBYIOT

OnpeaeneHne cnMcka MeToaoB aBTOpPM3aLMU KOMaHA,

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

Onuncanne default: npn wucnonb3oBaHWM 3TOrO nNapameTpa CKOHMUIypUpOBaHHbIV

napameTpoB CNUCOK MeToA0B ByaeT MCNoNb30BaTLCSA MO YMOYaHUIO.

list-name: ykasbiBaeT MM ChnMcka METOAOB aBTOpU3auMM KOMaHA B
CUMBOaXx.

method: ykasbiBaeT mMeToabl ayTeHTMdMKaumMm n3 none n group. Cnmcok
METOAOB COAEPXUT A0 YeTbIpEX METOAOB.
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ractpoia AM v atechru
none: ykasblBaeT, YTO aBTOpPU3aumst KOMaHabl HE BbINOJTHAETCA.
group: ykasblBaeT, YTO Ofs aBTopu3auuu KOMaHA MChonb3yeTcsa rpynna
cepBepoB. B HacTodwee Bpemsi nogdepkuBaeTcs rpynna cepBepoB
TACACS+

KomaHaHbIn Pexwum rnobanbHon KoHUrypaumm

PEeXNM

PykoBoactso no
NCMNOMb30BaHMIO

no nonaepXxvBaeT aBTOpU3aLMIO KOMaH, BbIMOSTHAEMbIX
nonb3oBaTenamu. Korga nonb3oBaTtenb BBOAUT kKomaHay, AAA oTrnpasnsieT
KOMaHOy Ha cepBep ayTeHTUdukauum. Ecnn cepeep ayTeHTUdUKaLMK
paspellaeT BbINOMHEHWE, KOMaHda BbinonHseTca. Ecnu  cepsep
ayTeHTUdMKaUMKN 3anpeLlaeT BbINONHEHME, KOMaHAa He BbIMOSHAETCA U
oToGpakaeTcs COOBLLEHNE O TOM, YTO BbIMOSTHEHUE OTKITOHEHO.

Mpun HacTpoKKke aBTOpPU3aLUN KOMAHL YKaXXUTe YpOBEHb KOMaHAbl, KOTOPbLIN
ncnonb3yeTcd B KayecTBe YPOBHA MO ymonyaHuio. (Hanpumep, ecnu
KOMaH4a ypoBHS Bbiwe 14 BMAHa Norib3oBaTeNsM, ypoBeHb KOMaHAbl MO
ymornyaxuio — 14.)

lMocne HaAcCTporikn METOAOB aBTOPU3aLUN KOMaHA NPUMEHUTE 3TN MeToab!
kK ctpokam VTY, Tpebyowmm aBTopmMsaLmm KOMaHa; B NMPOTUBHOM Criyyae
MeTOAbl HE MO4ENCTBYIOT

HacTponka cnucka meToaoB ceTeBOM aBTOpU3aLum

KomaHga aaa authorization network { default | list-name } method1 [ method2...]
Onuncanne default: npu ucnonb3oBaHWM 3TOrO0 MNapameTpa CKOHMPUINYPUPOBAHHBIN
napameTpoBs CMMCOK MeToaoB ByaeT NCNoMb30BaTbCS MO YMOMYaHUIO.
list-name: ykasblBaeT WMSA CnmMcka MeTodoB aBTopu3auuMm B CeTU B
CYMBOMax.
method: ykasbiBaeT MeTogbl ayTeHTUdMKaumm n3 none m group. Cnncok
MEeTOO0B COAEPXUT A0 YeTblpex METOO0B.
none: ykasblBaeT, YTO ayTeHTUdUKaLUMS He BbINOSHAETCS.
group: ykasblBaeT, YTO ANA aBTOpu3auum B CETU UCMOMb3yeTca rpynna
cepBepoB. B HacTosillee Bpems nNoAdepXvMBalOTCA TPynnbl CepBepoB
RADIUS n TACACS+
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
peXnm
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PykoBoactso no
NCNOSb30BaHMIO

MO nogaepx1MBaeT aBTOPMU3aLMNIO CETEBBLIX CEPBUCHBIX 3anNpoCcoB, TakuX Kak
3anpocel PPP wun SLIP. T[locne HacTpouku asTopusaumm BCe
ayTeHTUMLMPOBaHHbIE MOMb30BaTENU UNN UHTEPKENChbl aBTOPU3YIOTCS
aBTOMaTUYEeCKM.

Bbl MOXXeTe HaCTpoMTb TPU pa3nnyHbIX MeToAa aBTopusaumn. Crnegyowmi
MeTOo aBTOPU3aLnn BbIMOJTHAETCHA TONbKO TOraa, Koraa TekyLmin MeTog, He
nonyyaet oteeta. Ecnn aBTOpM3auma He yganacb C MOMOLLbO MeToaa,
crnegywowmi Metog He GyaeT Ucnonb3oBaThbCs.

CepBepbl RADIUS wunu TACACS+ BosBpawatT ceputo nap AV ang
aBTOpU3aLMn ayTeHTUUUMPOBaHHbBIX MNofib3oBaTenen. ABTopusaumsa B
CeTn OCHOoBaHa Ha ayTeHTudukaumn. ToNbKo ayTeHTUUUMPOBaHHLIE
nosib3oBaTeny MOryT BbINOMNHATE CETEBYIO aBTOPM3aLINIO

BkniouyeHue

aBTopu3aunm ansa KomaHA B pexnmax KOH(*WIrypaLl,MM (BKHFO‘-Iaﬂ

peXxum rnobdanbHOn KOHdUrypaumm n noapexmmbl)

KomaHga aaa authorization config-commands
KomaHaHbIN Pexum rnobansHon koHdurypaumm
pexum

PykoBoacteo no

Ecnn Bam HYXHO BKMO4YUTb aBToOpu3auunto Onda KOMaHa TOJIbKO B

NCNOMb30BaHNIO | HEKOH(UIYPaALMOHHBIX pexumax (Hanpumep, B NPUBUMIETMPOBAHHOM
pexume EXEC), oTkntounte aBTopmnsaunio B KOHUIypaunoHHbIX pexmnmax,
nucnonb3ys OpMy NO 3TON KOMaHAbl. 3aTeM nonb3oBaTenu MoryT
3anyckaTb KOMaHAbl B pexume KoHurypauum u nogpexumax 6e3
aBTopu3auum

BkrnroyeHne aBTopusauum Ana KOHCONU Ans BbINOSIHEHUS1 KOMaHA

Komanpa aaa authorization console

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

pexunum

PykoBoacteo no
NCNOSb30BaHMIO

MO moxeT pasnuyaTtb Nonb3oBaTenemn, KOoTopble BXOASAT B CUCTEMY Yepes
KOHCOJ1b M NoNb30BaTeNen, KOTopble BXOAAT B CUCTEMY Yepes Apyrie Tunbl
KNMMEHTOB. Bbl MOXeTe BKIIOUNTD UMW OTKIIONUTL aBTOPM3aLIMI0 KOMaHA, Ans
nonb3oBaTenen, KoTopble BXOOAT B CUCTEMy 4epe3 KoHcomnb. Ecnu
aBTOpM3auMsl KOMaH4 OTK/YeHa ANns 3TUX Monb3oBaTenen, Crncok
MeToA0B aBTOPM3aLMM KOMaHA, NPUMEHEHHBIN K CTPOKE KOHCOMM, GonbLue
He BCTynaeT B cuny

1.3.9.6. NMpumep koHdUrypaumm

Hactpownka aBTopusaumm AAA EXEC

HacTponka ayteHTUbrKaLmm Bxofa n aBstopusauma EXEC ong nonb3oBaTenen Ha cTpokax VTY
¢ 0 no 4. AyteHTnpmkauma Bxoga BbINOMHAETCH B NOKarNbHOM pexume, a asTopusaumna EXEC
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BbinonHsaeTca Ha cepsepe RADIUS. Ecrim cepsep RADIUS He oTBevaeT, norb3oBaTtenmu
nepeHanpaBnATCA Ha NOKanbHY aBTopu3auunio.

CueHapun:

User MNAS Server

PucyHok 1-7.

Warn
HaCTPOMKK

LWar 1.
LWar 2.

LWar 3.

LWar 4.

Bknrounte AAA.

3apaHee HacTponTe cepeep RADIUS nnu TACACS+, ecnn Heobxoammo
peanu3oBaTb YOalNeHHyl aBTopuM3aumio rpynnbl  cepeepoB. Ecnu
HeoOXoOMMO peanu3oBaTb JlOKamNbHYIO aBTOpU3auMIo, HacTpouTe
MHdopMaumio 0 nokanbHon 6ase AaHHbIX Nonb3oBaTenen Ha NAS.

HacTtponte cnucok metogoB asTopu3aumm AAA B COOTBETCTBUMM C
pasnMYHbIMU peXnMammn JocTyna n Tunamm ycnyr.

lMpMMeHnTe HaCTPOEHHbLIN CMUCOK METOAOB K UHTEpPdENCY UNn nuHUK.
MponycTtuTe STOT wWwar, ecnu UChnonb3yeTca MeTod asTopu3auuu no
YMOJYaHUIO.

Astopusaumna EXEC yacto ucnonb3yetca ¢ ayTeHTudmkaumen npu Bxoge B
cucTeMy, Kotopas MoXeT OblTb peanu3oBaHa B OAHOW CTPOKe

NAS

QTECH#configure terminal

QTECH(config)#username user password pass

QTECH(config)#username user privilege 6
QTECH(config)#aaa new-model
QTECH(config)#radius-server host 10.1.1.1
QTECH(config)#radius-server key test

QTECH(config)#aaa authentication login list1 group local

QTECH(config)#aaa authorization exec list2 group radius local
QTECH(config)#line vty 0 4
QTECH(config-line)#login authentication list1

QTECH(config-line)# authorization exec list2
QTECH(config-line)#exit

lMpoBepka

3anyctute komaHgbl show run m show aaa method-list Ha NAS, 4TOOGbI
oTO06pa3nTb KOHUrypaLmLo

NAS

QTECH#show aaa method-list

Authentication method-list:
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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 local
aaa authentication login list1 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 0

line vty 0 4

authorization exec list2

login authentication list1

!

End

Hactpouka aBTopnsaumm komaHg AAA

Ob6ecneybTe aBTOPM3aUNIO KOMAHA AS1S 3aperMcTpUpoBaHHbIX NOMb3oBaTenen B COOTBETCTBUN
CO cneaywwyMm MeTOAOM aBTopu3auun no ymonydaHuto: CHavana aBTOpU3ynTe KOMaHAbl
ypoBHs1 15 ¢ nomoubto cepeepa TACACS+. Ecnn cepep TACACS+ He oTBeYaEeT, BbIMOSHAETCA
nokanbHas aBTopu3aunsa. ABTopmsaums NPUMEHSETCA K Nonb3oBaTensiM, KOTopble BXOOAT B
CUCTEMY Yepe3 KOHCOfb, U Monb3oBaTeNsAM, KOTOpble BXOOAT B CUCTEMY Yepes Apyrve Turbl
KNMEHTOB.

CueHapwuit:

10.1.1.1

E'J Gi oA E:i Gi 2 E

User NAS Server

PucyHok 1-8.
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LWarw War 1.
HaCTPOMKK War 2

LWar 3.

Lar 4.

Bkntounte AAA.

3apaHee HacTponTe cepBep RADIUS unu TACACS+, ecnn Heobxoanmo
peanu3oBaTb YOalNeHHyl aBTopu3aumio rpynnbl  cepeepoB. Ecnu
HeobXxoOuMMO peanu3oBaTb JOKasrilbHYHO aBTOpPU3auMio, HacTponte
MHdopMaumio 0 nokanbHom 6a3e AaHHbLIX Nonb3oBaTenen Ha NAS.

HaCTDOIZTe CMNMcoK MeToaoB aBTOpU3aLnn AAA B cooTBeTCTBUN C
pas3nnyHbIM peXxXxmmamMmun goctyna n Tmunamum ycnyr.

MpuMeHUTe HACTPOEHHbIA CMMCOK METOAOB K MHTepdency nnn nuHun.
MponyctuTe 3TOT LWar, ecnv MCnonb3yeTcsa MeTon aBTopu3auuu no
YMOYaHuIo

NAS QTECH#configure terminal

QTECH(config)#username user1 password passl

QTECH(config)#username user1 privilege 15

QTECH(config)#aaa new-model

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 authorization commands 15 default group tacacs+ local

QTECH(config)#aaa authorization console

MpoBepka | 3anyctute komaHabl show run u show aaa method-list Ha NAS, 4TOGbI
0oT00pasnTb KOHUrypauuio

NAS QTECH#show aaa method-list

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

aaa authorization console

aaa authorization commands 15 default group tacacs+ local
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aaa authentication login default local

nfpp
I

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 0

line vty 0 4

end

HacTtponka ceteBon aBTtopusauumn AAA

CueHapun:
10.1.1.1
p
! | GioA 'n;:i Gi 02 E
User MAS Server
PucyHok 1-9.
LWarw LWar 1. Bknounte AAA.
HaCTPONKK .
War 2. 3apaHee HacTponTe cepep RADIUS nnn TACACS+, ecnin Heobxoanmo
peanu3oBaTb yOaneHHyl aBTopu3aumio rpynnbl  cepsepoB. Ecnu
HeobxoOuMMO peanu3oBaTb JOKanbHYHO aBTOpPU3auMilo, HacTponte
MHdopMaumIo 0 NnokanbHou 6a3e aaHHbIX Nonb3oBaTernen Ha NAS.
War 3. Hactponte cnmucok metogoB asTopu3auum AAA B COOTBETCTBUM C
pasnMYHbIMU peXxnMammn gocTyna u TMnamu yCnyr.
LWar 4. NMpuMeHnTe HaACTPOEHHbIN CMUCOK METOAOB K UHTEPKENCY MU SIMHUN.
lMponycTuTe STOT wWwar, ecnu MChnonb3yeTcsa MeTod asTopu3aumm no
YMOJYaHWIO
NAS QTECH#configure terminal
QTECH(config)#aaa new-model
QTECH(config)#radius-server host 10.1.1.1

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

Mpoeepka | 3anyctute komaHgy show aaa method-list Ha NAS, 4T06bI OTOGpPa3nTL
KOHcpurypaumio

NAS QTECH#show aaa method-list

Authentication method-list:

Accounting method-list:

Authorization method-list:

aaa authorization network default group radius none

1.3.10. HacTtpouka yyeta AAA
1.3.10.1. 3dbchbekT KOHbUrypauum

o 3anuncbiBaeT NCMNONb30BaHME CETEBbIX pecypcoB noJjib3oBaTeIdAMN.

e 3anucbiBaeT npoueccbl Bxoda W BbixoAa Mofb3oBaTenen, a Takke KoMaHabl,
BbIMOJIHAAEMbIE NONb30BAaTENSIMU BO BPEMS YNPaBIEHUs1 YCTPONCTBOM.

1.3.10.2. MpumevyaHun

O meTopax yyeTta

e Ecnu cxema yyeTa coaepXuUT HECKONbKO METOAOB ydeTa, 3TN MeToAbl BbINONHSAITCS B
COOTBETCTBMU C MOCNEAOBATENbHOCTLIO HACTPOMkM meTogoB. Cneaywowmin mMeTof
yyeTa BbINOMHAETCS TONMbKO TOraa, Korda Tekyluid MeTod He nonydyaeTt oTBeTa. Ecnn
yyeT He paboTaeT C WUCMNofb3oBaHMeM MeToda, crneaylwuin metog He OyaeT
ncronb3oBaTbCA.

e [locne HacTpoWkM cnmucka MeTOAOB Yy4yeTa MO YMOSYaHUI0 OH aBTOMAaTUYEeCKM
npuUMeHsieTca kKo BceM cTpokam VTY. Ecnn K CTpoke npuMeHsieTca CNUCOK MeToO0B
yyeta He Mo YMOMYaHWIo, OH 3aMEHUT CMUCOK Mo yMon4yaHuio. Ecrv Bbl npumeHuTe
HeonpeaeneHHbI CNMCOK METOAOB K CTPOKe, CMCTeMa BblgacT cOObLLEeHne O TOM, YTO
y4yeT B 3TON CTPoKe HeadppekTMBEH. YUeT BCTYNUT B CUIy TOSbKO Toraa, korga oyaer
NpUMeHeH onpeaeneHHbIN CINCOK MeTOO0B.

YyeT EXEC
YyeT EXEC BbINONHAETCA TOMNbKO NOCSie 3aBepLleHnsa ayTeHTudmnkauum npu exoge B NAS. Yyer
EXEC He BbINONHAETCA, ecnn ayTeHTUdukaums npuv BXode He HacTpoeHa unn Aans
ayTeHTUMKaumMmM ncnonb3dyeTca metoq none. Ecnv «Havano» yyeta He BbINOnHAETCA AriS
none3oBaTtensa npu Bxoge B cuctemy, «KoHeu» yyeta He OydeT BbIMOMHATLCS MPU BbIXOAe
nosib3oBaTtens N3 CUCTEMbI.

YyeT KOMaHA

Tonbko npotokon TACACS+ nogaepxueaeT yyeT KOMaHL.
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1.3.10.3. lUarn HacTpouku

BkniouyeHue AAA

Ob6s3aTenbHbIN.
3anycTtute komanagy aaa new-model, 4tToGbl BKNOUNTE AAA.
Mo ymonyaHumio AAA OTKMNIOYEH.

OnpepneneHune cnucka metonos yyéta EXEC

3anycTte KOMaHQy aaa accounting exec AnA HaCTPOMKM CrnMcKa MeTO[OoB y4yeTa
EXEC.

3Ta KoHUrypaumsa obssaTternbHa, ecnm Bam HY)XXHO HAacTPOUTb CMMCOK METOAO0B yyeTa
EXEC (Bknto4asi HAacTPOWiKy crvcka MeTOA0B MO YMOMYaHUIO).

YpoBeHb paspeLleHnin JOoCTyna no ymonyaHuio ans nonb3osatenen EXEC — cambiv
HU3kMiA. (Monb3oBaTenu KOHCONN MOryT noakntoyaTbes K NAS yepes KOHCOMbHbIN NOPT
mnn depes Telnet. Kaxpgoe noaknodeHne cumtaeTca nonb3oBaTenem EXEC,
Hanpumep, nons3oBaTtenem Telnet n nonb3oBatenem SSH.)

Mo ymonyaHuio cnucok MeTofoB ydeta EXEC He HacTpoeH.

Onpep,enel-me CNNCKa MeToAoB y4YeTa KOMaHA

3anycTtnte koMaHay aaa accounting commands, 4ToObl HACTPOUTL CMNCOK METOO0B
yyeTa KOMaHA.

OTa KoHUrypaums obssaTtenbHa, ecrnv BaM HY>XHO HaCTPOUTb CIMCOK METOO0B yveTa
KOMaHA (BKMtoYasi HACTPOWMKY CNMcka METOAOB MO YMOSTYAHWUIO).

Mo ymMon4yaHuio CNMCOK METOAOB Yy4yeTa KOMaHg He HacTpoeH. TonbKo MPOTOKON
TACACS+ nogaepxmBaeT ydeT KomaHg,.

Onpep,enel-me CnNnnCKa MetToaoB ceTeBOro y4dyerta

3anyctute KomaHgy aaa accounting network, 4tobbl HAacTpoUTb CMMCOK METOAOB
yyeTa ceTu.

OTa koHdurypaums obsizatenbHa, €cnv BaM HYXXHO HacTpOUTb CMMCOK METOAOB
CeTeBOro yyeTa (BKoYasi HACTPOMKY CrMcka METOAOB MO YMOMYaHWIO).

Mo ymMOnuyaHuio CrMcoK MeTo0B CETEBOro y4YeTa He HaCTPOEH.

NMpumeHeHne meToaoB yyeta EXEC K ykazaHHOM cTpoke VTY

3anyctute komaHgy accounting exec B pexume KoHdurypaumm CTPOKW, 4YTOObI
npumeHnTb MeTtobl ydeTa EXEC K ykaszaHHOW cTpoke VTY.

OTa KoHdurypauusa asnaetcs obs3aTenbHOW, eCnn BaM HY>XHO NPUMEHUTb CMMCOK
MeTogoB ydeTa EXEC K ykasaHHom cTpoke VTY.

BaM He HyXHO 3anyckaTb 3Ty kOmaHgy, ecrnv Bbl NPUMEHseTe CNMCOK MEeTOHdOoB Mo
YMOMYaHuIo.

Mo ymonyaHuio Bce cTpokn VTY cBA3aHbl CO CMIMCKOM METOA0B yyYeTa Mo YMOSTYaHUIO.

NMpumeHeHMe MeTOAOB y4eTa KOMaHA K yKazaHHoM cTpoke VTY

3anyctute koMaHgy accounting commands B pexume KoHUrypaumm cTpoku, YTobbl
NPUMEHUTb METOAbl y4eTa KOMaHA K ykaszaHHoW cTpoke VTY.

OTa KoHurypauusa obasaTenbHa, eCrnv BaM HYXXHO MPUMEHUTbL CIMCOK METOAO0B y4eTa
KOoMaHA K ykasaHHown cTtpoke VTY.

Bam He HyXHO 3anyckaTb 3Ty KOMaHZy, €Cnv Bbl NPUMEHSIETE CMUCOK MEeTOAOB MO
yMON4YaHuio.

Mo ymonyaHuio Bce cTpoku VTY cBsA3aHbl CO CNMCKOM METOO0B ydeTa Mo YMOMYaHUIo.
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BknroyeHne o6HOBNEHUA ydyeTa

e  OnuuoHarnbHo.
e PekomeHpyeTcst HACTPOUTL OBHOBMEHUE y4eTa AN NOBbILIEHNS TOYHOCTU y4YeTa.

° Mo yMon4yaHuwo obHoBNeHne y4yeTa OTKIMTHOYEHO.
Hactpouka nHtepBana o6HoBneHus y4yeTa

e  OnuuoHanbHo.
e PekomeHpayeTcsi He HacTpamBaTb MHTEpPBan OGHOBMEHUS yYeTa, eCnv He yKa3aHO MHOeE.

1.3.10.4. NMpoBepka

3anyctute komaHay show running-config, 4Tobbl NpoBEPUTL KOHUIYPALIMIO.

1.3.10.5. CBA3aHHble KOMaHAbI

BkniouyeHue AAA

KomaHpa aaa new-model
KomaHaHbIv Pexum rnobansHon koHdurypaumm
pexunum

PykoBoacteo no
NCMNomnb30BaHUIO

UToObl BKNOUMTL Cnyxbbl AAA, BbINONHUTE 3Ty KomaHgy. Hw ogHa u3
ocTanbHblx KomaHg AAA He moxeT ObiTb adpdpekTnBHon, ecnn AAA He
BKINIOYEHa

OnpepeneHune cnucka metoaoB y4yéta EXEC

KomaHpa

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

Onucanne
napameTpoB

default: npu wncnonb3oBaHMM 3TOro MnapameTpa CKOHMUIypupoBaHHLIN
CNUCOK MeToAoB ByaeT MCNOoNb30BaTLCSA MO YMOTYaHMIO.

list-name: ykasbiBaeT MMs cnucka metogoB yveta EXEC B cumBonax.

method: ykasbiBaeT MeTodbl uaeHtTudukauum ns none m group. Cnmcok
METOAOB COAEPXUT A0 YETbIPpEX METOAOB.

none: ykasbiBaeT, 4To y4yeT EXEC He BbINnonHaeTcs.

group: ykasblBaeT, YTO rpynna cepBepoB ucrnonb3yetcsa ana yyeta EXEC.
B HacTtosiwee Bpemsa noggepxuBatoTcst rpynnbl cepeepoB RADIUS u
TACACS+

KomaHgHbIn
pPeXnMm

Pexunm rmobanbHon koHdurypauum

PykoBoacteo no
NCMNOMb30BaHUIO

MO BkntoyaeT yyeTr EXEC Tonbko nocne 3aBeplleHuss ayTeHTudmkaumm
npu Bxoge. Yyer EXEC He BbINOMHAETCS, €CNU He BbINOMNHAETCS
ayTeHTM(MKaumMa npu BXoge B CUCTEMY UMM UCMOnb3yeTcs meTton 6e3
ayTeHTUMKaLmm.
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lMocne BKMIOYEHUA ydeTa, Korga noNnb3oBaTenb BXOAUT B UHTepdenc
komangHou ctpokn NAS, NAS oTtnpaenseT coobuieHne 3anycka ydeta Ha
cepBep ayTeHTMduKkauun. Korga none3oBaTesib BbIXOAUT U3 cuctembl, NAS
oTnpaenseT cooblieHne 06 ocTaHOBKE y4eTa Ha cepBep ayTeHTUdUKaLMN.
Ecnn NAS He otnpaBnsget coobuieHMe O Hayane ydyeTta npu BXoae
nonb3oBatenst B cucremy, NAS He OygeT oTnpaBnaTb coobueHne 06
OCTaHOBKE y4yeTa npu BbiXxoge Nnofib3oBaTens U3 CUCTEMBI.

Mocne HacTporku metofoB ydeta EXEC npumeHuTe meToabl K CTpOKam
VTY, Ttpebytowmm yyeta EXEC; B npoTMBHOM crnyyvyae MeToAbl He
noaencTBytoT

Onpep,eneHMe CNNCKa MeToAoB y4YeTa KOMaHA

KomaHpa

aaa accounting commands level { default | list-name } start-stop method1
[ method2...]

OnwucaHue
napameTpoB

level: ykasbiBaeT ypoBeHb KOMaHAbl, Onsi KOTOporo OyaeT BbINOSHATLCA
y4yeT. 3HavyeHne HaxoauTcsa B gmanasoHe ot 0 go 15. lNocne BbiNnonHEHWS
KOMaHabl CKOHOUIYPUPOBAHHOIO YPOBHS YYETHbIA CepBep 3anuchiBaeT
COOTBETCTBYIOLLYIO MHGOPMALMIO Ha OCHOBE MOMYYEHHOIO Y4YETHOrO
nakeTa.

default: npu ucnonb3oBaHWM 3TOrO0 nNapameTpa CKOHMUINYPUPOBAHHBIN
CN1COK MeTodoB OyAeT MCNoMnb30BaTbCA MO YMOMYaHWIO.

list-name: ykasblBaeT MMs1 cnMcka METOA0B y4eTa KoMaHA B CUMBOJIaX.

method: ykasbiBaeT meTodbl ngeHTnugukaumm ns none and group. Cnmcok
METOAOB COAEPXUT A0 YeTbIpeX METOAOB.

none: yka3blBaeT, YTO y4eT KOMaH He BbIMNMOJIHAETCA.

group: ykasbIBaeT, YTO rpynna cepBepoB UCMONb3yeTcs ANs y4eTa KOMaHA.
B HacToswee Bpems nogaepxmaetcs rpynna cepeepoB TACACS+

KomaHaHbIn
peXnm

Pexunm rnobanbHon koHdurypauum

PykoBoacteo no
MCNONb30BaHNIO

MO BknOYaeT yyeT KOMaHA4 TOSbKO Mocre 3aBepLleHuss ayTeHTudmkaymm
npu Bxode B cuUCTEMY. Y4yeT KOMaHA He BbINOSMHAETCH, €eCnn He
BbINONIHAETCHA ayTeHTUdUKaUusa nNpyu BXoAe B CUCTEMY UMM UCMONb3yeTcs
meTon 6e3 ayteHTudmkaummn. MNMocne BknoveHnst yueta NAS 3anuchiBaeT
WHpOpMaUMI0 O KOMaHAax HaCTPOEHHOrO YPOBHS, KOTOpble 3amnycKaloT
nonb3oBaTenu, 1 oTNpaBnseT MHPOPMaLMIO Ha cepBep ayTeHTUUKauuu.

lMocne HacTponKkM METOA4OB yveTa KOMaH4 NpUMEHUTE MeToAbl K CTPOKaMm
VTY, Tpebylowmm y4yeTa KOmaHZ; B MPOTMBHOM Cly4yae MeTodbl He
noaemncTBYOT
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Onpep.eneHMe CNNCKa MeToA4oB ceTeBOro ydeTta

KomaHpa

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

OnwucaHue
napamMmeTpoB

default: npu wncnonb3oBaHWM 3TOro MNapameTpa CKOHMUIyPUPOBAHHbIN
CNNCOK MeTo0B ByaeT MCNoNb30BaTbCSA MO YMOMYaHUIO.

list-name: YKa3blBaeT MMsA CMMCKa MeToa0oB CETEBOIO y4eTa B CMMBOJ1aX.

start-stop: ykasbiBaeT, 4YTO cooblleHVe Hayana ydYeta M cooblieHue
OCTaHOBKM y4YeTa OTNpaBnsAlTCA, Koraa nonb3osaTternb nonydYaeT AoCTyn K
CeTM M Koraa norb3oBaTeflb OTKOYaeTCs OT CEeTU COOTBETCTBEHHO.
CooblieHne «Havana» ydyeta ykasbiBaeT, YTO MONb3OBaTEmNMO0 paspeLleH
AOCTYM K CETU, HE3ABNCMMO OT TOTO, YCMELLUHO NN BKMHOYEH yYeT.

method: ykasbiBaeT MeToabl naeHTUukaumm 3 none n group. Cnmcok
METOO0B COAEPXUT A0 YeTblpex METOO0B.

none: ykasblBaeT, YTO ceTeBomn Y4YeT HE BbINOJIHAETCA.

group: ykasblBaeT, 4TO rpynrna CepBepoB MWCMONb3yeTca Aff CEeTeBOro
yyeTa. B HacToswee BpeMsa noaaepxusatotca rpynnbl cepsepos RADIUS
n TACACS+

KomaHgHbIn
pexmm

Pexwum rnobansHon koHurypaumm

PykoBoacteo no

MO oTnpaensieT aTpubyThl 3aNUCK Ha CEPBEpP ayTeHTUMKaLMK ANs yyeTa

Mcnonb3oBaHWMO | AeCTBUMI nonb3oaTens. KniovesBoe cnoso start-stop ncnonb3yetcs Ang
HaCTPOWKK NapameTpoB y4eTa nosib3oBaTenemn
BknroyeHne o6HOBNEHUA yyeTa
KomaHga aaa accounting update
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexum

PykoBoacteo no
MCNONb30BaHMIO

O6HoBneHne y4yeTa Henb3st MCNonb3oBaTb, ecnu cnyxbbl AAA He
BKtoYeHbl. [locne BkrtoveHus cnyx6 AAA, 3anyctuTte aTy KOMaHay, YToObl
BKITOYNTb OBHOBMEHME yyeTa

Hactpowka nHtepBana o6HoBneHus y4yera

KomaHga aaa accounting update periodic interval

Onucanue interval: ykasblBaeT uHTepBan o6HOBNeHus yyeta B MuHyTax. Cambin
napameTpoB KOPOTKMA — 1 MUHYTa

KomaHaHbIn Pexwum rnobanbHon koHUrypaumm

peXunm
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PykoBopacTteo

no | O6HOBNEHVEe Yy4yeTa Henb3s WCNonb3oBaTb, ecnu cnyx6bl AAA He

MCNorb30BaHUIO | BKNOYEHbI. Mocne BknoYeHns crnyx6 AAA, 3anyctute 3Ty kKomaHay, YTobbl

HaCTpPOUTb MHTEepBaJil 0bHOBNEHMS y4yeTa

1.3.10.6. Npumep KoHdUrypaumm

HacTtpownka yuyeta AAA EXEC

HacTponTe ayteHTUdmkaumo npu Bxoae u ydet EXEC anga nonb3oBartenen Ha ctpokax VTY ¢ 0
no 4. AyTeHTU(pMKauMs nNpu BXOAe BbIMOMHSAETCS B fokanbHOM pexume, a yveT EXEC
BbINONHseTcs Ha cepeepe RADIUS.

CueHapun:
10.1.1.19
E?/ G I‘.l-'1@ifi v E
Liser MAS Sernver
PucyHok 1-10.
Warn LWar 1. Bkniounte AAA.
HaCTPOMKA Ecnn Heobxoaumo peanua3oBaTtb yAaneHHbIN ydeT rpynnbl CEPBEPOB, 3apaHee
HacTpouTe cepBep RADIUS nnn TACACSH.
War 2. HacTtponte cnucok metogoB yvyeta AAA B COOTBETCTBMM C Pa3fiMYHbIMK
pexumamu JocTyna v TMnamm ycnyr.
LWar 3. NpumeHnTe HaCTPOEHHbIA CMNMCOK METOAOB K MHTEpdency unm CTpoke.
[MponycTuTe 3TOT Lar, ecrnv UCnonb3yeTcs MeToA yyYeTa Mo YMONYaHuto
NAS QTECH#configure terminal
QTECH(config)#username user password pass
QTECH(config)#aaa new-model
QTECH(config)#radius-server host 10.1.1.1
QTECH(config)#radius-server key test
QTECH(config)#aaa authentication login list1 group local
QTECH(config)#aaa accounting exec list3 start-stop group radius
QTECH(config)#line vty 0 4
QTECH(config-line)#login authentication list1
QTECH(config-line)# accounting exec list3
QTECH(config-line)#exit
Mpoeepka | 3anyctute komaHabl show run u show aaa method-list Ha NAS, 4TOGbI
oTO06pa3nTb KOHUrypaLmo
NAS QTECH#show aaa method-list
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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 accounting exec list3 start-stop group radius
aaa authentication login listl group local
!

username user password pass

|

radius-server host 10.1.1.1

radius-server key 7 093b100133

!

line con 0

line vty 0 4

accounting exec list3

login authentication list1

!

End

Hactpouka yyeta komaHg AAA

HacTtponte yyeT komaHg nnda nonb3oBaTerien, BOWeAWWX B CUCTEMY, B COOTBETCTBUM C
MeTo4OM y4yeTa Nno yMonYaHuto. AyTEHTU(UKaAUMA NMpU BXOAE BbINOSHAETCA B JFIOKaNbHOM
pexume, a y4eT KoMaHz BbinosiHaeTca Ha cepepe TACACSH.

CueHapwun:

10.1.1.1

gﬁ( Gi 0/1 EE; Gi 02 E

User MAS Server

PucyHok 1-11.
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Warn
HaCTPOMKK

LWar 1. Bkniounte AAA.

Ecnn Heobxoammo peanu3oBaTtb yAaneHHbI yYeT rpynnbl CEPBEPOB, 3apaHee
HacTpounTe cepeep RADIUS nnn TACACS+.

War 2. HactponTe cnucok metogoB yvyeta AAA B COOTBETCTBMM C Pa3fiMYHbIMK
pexMmamu 4ocTyna u TMnamu ycriyr.

LWar 3. NpumMeHUTe HaCTPOEHHbIA CMNMCOK METOAOB K MHTEpency unm CTpoke.
MponycTuTe 3TOT LWar, ecrnv NCNosb3yeTcs MeTo ydeTa no yMon4aHuio

NAS

QTECH#configure terminal
QTECH(config)#username user1 password passl
QTECH(config)#username user1 privilege 15
QTECH(config)#aaa new-model
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+

MpoBepka

3anyctute komaHgy show aaa method-list Ha NAS, 4Tto6bI OTOOpa3nTbL
KOHUrypauuto

NAS

QTECH#show aaa method-list

Authentication method-list:

aaa authentication login default local

Accounting method-list:
aaa accounting commands 15 default start-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
I
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vlan 1

!

username userl password 0 passl
username user] privilege 15

no service password-encryption
!

tacacs-server host 192.168.217.10
tacacs-server key aaa

!

line con 0

line vty 0 4

I

end

1.3.11. HacTpouka rpynnbl cepepoB AAA

1.3.11.1. 3dbchbekT KOHhUrypauum

Co3painTe onpefensiemyto nonb3oBaTenemM rpynny cepBepoB M oGaBbTe B rpynny
OAVIH UINN HECKONbKO CEPBEPOB.

Mpn HacTponke CNUCKOB METOAO0B MOEHTU(UKaUMK, aBTopM3aunn 1 ydyeTa Has3oBuTe
MeTOAbl MOCne UMEHW Fpynnbl CEpPBEPOB, YTOOLI CepBepbl B rpynne MCnofb30Banmchb
anst o6paboTku 3anpocoB naeHTMdmrKaLmm, asTopusaumnm n yyeTta.

Wcnonb3yinTe  camoonpegensemble  rpynnbl  CEPBEPOB AN pasfdeneHus
ayTeHTudMKaLmMn, aBTopm3aLum n yyeTa.

1.3.11.2. NMpumeyaHunsn

B onpepensemoit nonb3oBaTtenem rpynrne CepBepoB MOXHO YykasaTb M MPUMEHWUTb TOSbKO
cepBepbl U3 rpynMbl CEPBEPOB MO YMONMYAHMIO.

1.3.11.3. lUarn HacTpouKu

Co3paHue onpegensieMon nonb3oBaTenem rpynnbl cepsepoB AAA

O06sa3aTenbHbIN.

HasHaubTe oCcMbICNIEHHOE UMS NOMb30BATENBLCKOW rpynne cepeepoB. He ncnonbaymnte
npegonpeneneHHble KnioveBble cnosa radius n tacacs+ B MMEHOBaHUMW.

[o6aBneHune uneHa rpynnbi cepBepoB AAA

O6sa3aTenbHbIN.
3anycTtute komaHay server, 4Tobbl 406aBUTbL YUNEeHOB rpynnbl cepeepoB AAA.
Mo ymonyaHuio nonb3oBaTernbckasi rpynna cepBepoB HE UMEET CEPBEPOB.

Hactponka atpubyTa VRF rpynnbl cepBepoB AAA

HeobasaTenbHbIN.

3anyctute komangy ip vrf forwarding, 4tobbl HacTpoutb atpubyt VRF rpynnbi
cepBepoB AAA.
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Mo ymonuaHuto rpynna cepsepoB AAA npuHaanexut rnobanbHon Tabnuue VRF.

1.3.11.4. NMpoBepka

3anyctuTe koMaHay show aaa group, 4ToGbl NPOBEPUTL KOHUIypaLUIo.

1.3.11.5. CBA3aHHble KOMaHAbI

Co3paHue onpeaensieMon nosib3oBaTtenem rpynnbl cepeepoB AAA

KomaHga aaa group server {radius | tacacs+} name

Onucanne name: ykasblBaeT UMS CO30aBaeMoWn rpynnbl cepBepoB. MIMsi HE OOSMKHO

napameTpoB cofepxartb Kntovesble crioBa radius u tacacs+, NOCKOMbKY OHU ABNSAOTCH
nmeHamu rpynn cepesepoB RADIUS n TACACS+ no ymon4aHuio

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

pexmm

PykoBoacteo no

Wcnone3ynte a3ty komaHOy Ans Hactpownku rpynnbl cepBepoB AAA. B

MCNONb30BaHMIO | HacTosillee BpeMs noaaepxusatoTca rpynnel cepsepoB RADIUS u

TACACS+
[No6aBneHune uneHa rpynnbl cepBepoB AAA

KomaHga server ip-addr [auth-port portl] [ acct-port port2]

Onuncanne ip-addr: ykasbiBaeT IP-agpec cepsepa.

napameTpos portl: ykasblBaeT MOPT ayTeHTUdMKaLUMM cepepa. (STOT napameTp
nogaepxmneaeTtcd Tonbko rpynnon cepsepos RADIUS.)
port2: ykasblBaeT NopT y4yeTa cepBepa. (ATOT napameTp nogaepxuBaetcs
Tonbko rpynnon cepsepoB RADIUS.)

KomaHaHbIn Pexnm koHdurypaumm rpynnbl CepBepoB

pexunm

PykoBoacteo no
MCNONb30BaHNIO

Korga Bbl foGaBnsieTe cepBephbl B rpynny CEPBEPOB, UCMONb3YOTCA NOPThI
Mo YMOSYaHMWIO, €CIN Bbl HE YKaXkeTe NopThbl

Hactponka atpubyTta VRF rpynnbl cepBepoB AAA

KomaHga ip vrf forwarding vrf_name

Onucanue vrf_name: yka3biBaeT umsa tTabnuupsl VRF
napameTpoBs

KomaHaHbIn Pexum koHdurypaumm rpynnsl cepBepoB
peXunm

QTECH

MWP [OOCTYNHEE

@

57




PykoBofacTeo no Hactponke cepus QSW-6910

Hactponka AAA [ wwwgtech.ru_|

PykoBoactBo no | Micnonb3ynte 3Ty KOoMaHgy, 4tobbl HasHauuTb Tabnuuy VRF ykasaHHON
NCNONb30BaHWIO | rpyrnne cepBepoB

1.3.11.6. Npumep KoHdUrypaumm

Co3paHue rpynnbl cepBepoB AAA

Cospgante rpynnel cepsepoB RADIUS ¢ umeHamn g1 u g2. IP-agpeca cepsepos B gl — 10.1.1.1
n 10.1.1.2, a IP-agpeca cepsepoB B g2 — 10.1.1.3 n 10.1.1.4.

CueHapun:

g1:10.1.1.1

NAS /g g2:104.12

W o013

g g4:10.1.1.4

PucyHok 1-12.

Mpegnocbinkn | 1. B cetu HacTpoeHbl Heobxogumble uHTepdenchl, IP-agpeca n VLAN,
HacCTPOEHbl CeTeBble MNOLKIOYEHNS U OOCTYMNHbI MapwpyTbl oT NAS «k
cepsepawm.

2. BkmoyenHo AAA

LWarn LWar 1. HactponTte cepBep (KOTOpbI NPUHAOMNEXUT K rpynne cepBepoB MO
HacTpOMKK YMOJYaHMIO).

LWar 2. Co3gante onpegensieMble nosib3oBaTenem rpynnesl cepsepoB AAA.
LWar 3. [Jo6aBbTe cepBepsbl B rpynnbl cepeepoB AAA

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 g1
QTECH(config-gs-radius)#server 10.1.1.1
QTECH(config-gs-radius)#server 10.1.1.2
QTECH(config-gs-radius)#exit

58

@ §) QTECH

MWP [OOCTYNHEE



PykoBofacTeo no Hactponke cepus QSW-6910

Hactporika AAA

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

MpoBepka

3anyctnte komaHgbl show aaa group u show run Ha NAS, 4TOGbI
0TOOpPa3nNTbL KOHUrypaLmLo

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

1.3.11.7. PacnpocTpaHeHHble OWNOKN

e [Ina cepsepoB RADIUS, ncnosmnbaylowmx nopTbl ayTeHTUdMKauumM M ydyeta He no
YMOIYaHu1Io, Npu 3anycke KoMaHabl server ang gobaBneHus cepBepoB yKaxute nopt
ayTeHTUdMKaumMm nnm y4yerta.

e Tonbko rpynna cepsepoB RADIUS MmoxeT ObITb HacTpoeHa ¢ atpubytom VRF.
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1.3.12. HacTtponka cnyx6bl AAA Ha OCHOBe fJOMeHa

1.3.12.1. 3dpheKkT KOHbUrypauum

CospgaBante cxembl AAA ans nonb3oBatenen 802.1X B pasHbIX JOMEHaX.

1.3.12.2. NMpumeyaHus

O cnuckax MeToaoB CCbINIOK B JIOMEHax:

Cnuckn metogoe AAA, KoTopble Bbl BbliOMpaeTe B pexunme KOHUrypauum OOMeHa,
[AOMKHbI ObITb ONpeaeneHsbl 3apaHee. Ecnv cnuckn MeTooB He onpeaeneHbl 3apaHee,
npu Ux BelIGOpe B pexnme KOHUrypaLmMm JOMeHa cuctemMa BblgaeT coobLLEHNE O TOM,
YTO KOH(UIrypaLUmmn He CyLLLIECTBY!HOT.

NmeHa cnuckoB meToaoB AAA, BbiIGpaHHbIX B peXXume KoHpUrypaumum aoMeHa, AOKHbI
COOTBETCTBOBaTb MMEHAM CMUCKOB METOA0B, onpeaeneHHbIX Ansa cnyxobl AAA. Ecnn
OHM HEeCcOBMeCTUMbI, cryx6a AAA He MOXeT OblTb MpaBUNbHO NpeaocTaBneHa ans
nonb3oBaTenens JOMEHE.

O nomeHe No yMOos4YaHuIo:

[lomeH no ymonyaHuio: nocne BKYeHNs criyxdbl AAA Ha OCHOBE JOMEHA, €CIin UMS
nonb3oBaTens He COaepPXnUT uHdopMaumm o gomeHe, cnyxba AAA npegocTaenseTcs
nonb3oBaTesnto Ha OCHOBE AOMEHa MO ymondanumioo. Ecrnv nHgopmauus o SOMeEHe,
nepeHocMMmasi UMEHEM NoNb30BaTers, He HAaCTPOEHa B CUCTEME, CUCTEMa onpedenseT,
4YTO NMONb30BaTeSlb HEABTOPM30BaH N He ByadeT NpedoCcTaBnATb NOMbL30OBATENMO YCIyry
AAA. Ecnn oOMEH Mo YMOSYaHMio n3Ha4vanbHO He HaCTPOEH, ero Heo6xo4Mmo co3faTh
BPYYHYIO.

Korga cnyx6a AAA Ha OCHOBE AOMEHa BKIOYeHa, AOMEH MO YMONYaHMIO HE HAaCTPOEH
Mo YMOSYaHUIO, U ero HeoBXo0ANMMO co3haTh BPYYHYH. ViMa JOMeHa No ymonyaHuwo —
default. OH ncnonbayetca ons npegoctaeneHns ycnyrn AAA nonb3oBaTensam, UMeHa
nonb3oBaTenen KOTOpbIX He cogepxaT uHpopmaumio O gomeHe. Ecnn gomeH no
YMOSYaHMIO He HacTpoeH, cnyxb6a AAA HegoCTynHa Ans nonb3oBaTenen, Ybu MMeHa
nonb3oBaTenemn He cogepkaTt MHPOPMaLNIO O OMEHE.

O OOMeHHbIX UMeHaXx:

MmeHa oomeHoB, coaepKalumMecs B UMeHax nornb3oBaTernen, U MMeHa, HacTPOeHHble
Ha NAS, conocTaBnsaoTcs Mo NPUHUMNY HanbonbLIEero CoBnaaeHus.

Ecnu uma nonb3oBaTtens, npowenlero ayTeHTumkauuio, coaepXxmnT NHopmMauunio o
OOMeHe, HO pOomeH He HacTpoeH Ha NAS, ycnyra AAA nonb3oBaTento He
npegocrasndeTcs.

1.3.12.3. lUarn HacTpoMnKu

BknioyeHue AAA

Ob6s3aTenbHbIN.
3anyctute komaHay aaa new-model, 4Tobbl BkIounMTb AAA.
Mo ymonyaHmio AAA OTKITHOYEH.

Bknro4yeHue cnyx6bl AAA Ha OCHOBe JOMEHa

O06sa3aTenbHbIN.

3anyctute komaHay aaa domain enable, yTobbl BknounTb cnyxby AAA Ha OocHOBe
AOMeHa.

Mo ymonuaHuto cnyxb6a AAA Ha OCHOBE AOMEHA OTKoYeHa.

60

QTECH

MWP [OOCTYNHEE



PykoBofacTeo no Hactponke cepus QSW-6910

Hactponka AAA [ wwwgtech.ru_|

Co3gaHue foMeHa U BXO4 B PeXUM HaCTPOWMKU AOMEHA

Oba3aTenbHbIN.

3anycTtute komaHgy aaa domain, 4ToObl co3aaTb AJOMEH, UM BONTU B HACTPOEHHbIV
AOMEH.

Mo ymMmon4yaHu AOMeEH He HaCTPOEH.

CBsizbiBaHWEe JOMEeHa CO CNIMCKOM MeTo40B CeTeBOro ydyeTa

3anycTtte kKomaHgy accounting network, 4Tobbl cBA3aTh OMEH C METOIOM CETEBOr0o
yyeTa.

OTa KOHCbI/IpraLl,I/IFI ABIAETCA O6F|3aTeJ'IbHOIZ, eClnnn BaM HYXHO NPpUMEHUTb K AOMEHY
yKa3aHHbIIZ CNnCOK MeTooB CeTeBoro y4yeta.

Ecnu gomeH He cBsi3aH CO CMMCKOM METOOB CETEBOIO ydyeTa, no ymon4daHuio angd ydeta
ncnonb3yeTcad rno6anbHbIN CNMCOK MEeTOAOB MO yMOon4yaHuio.

CBsi3biBaHWe fJlOMEHa CO CIUCKOM MeTO40B CeTeBOM aBTOopusaunm

3anyctute komaHgy authorization network, 4ToGbI CBA3aTb AOMEH CO CMMUCKOM
MeTOA0B CETEBOM aBTOPM3aLIMMN.

OTa KoHpurypauusa asndetca obasaTenbHOW, €CriM BaM HY)KHO NPUMEHUTL K JOMEHY
yKasaHHbIA CNMCOK METOL4OB CETEBOW aBTOpMU3aLNN.

Ecnu gomeH He cBsi3aH CO CMMCKOM METOO0B CETEBOW aBTopu3aumm, No ymMos4aHuto
ana aBTopusaumm Ncnojib3yeTcd rnodanbHbIN CANCOK MEeTOO0B MO yMon4yaHuto.

HacTtpoiika ctatyca nomeHa

OnuuoHanbHo.

Korga gomeH HaxoguTcs B COCTOSIHUM BIIOKMPOBKM, MOSib3oBaTeENN JOMEHa He MOoryT
BOWTU B CUCTEMY.

Mo ymonuyaHuio nocne co3gaHus AOMEHa OH HaxoAWMTCs B COCTOSIHUM AKTMBEH, YTO
yKka3blBaeT Ha TO, YTO BCEM MNOfb3oBaTensM B AOMEHEe paspelleHO 3anpaluvBaTb
ceTeBble CryX0bl.

Hactponka TOro, cnegyetr nu cogepxatb [OOMEHHOe WMMS B MMeHax
nonb3oBaTeneun

OnuyuoHanksHo.

Mo ymonyaHMiO MMeHa nonb3oBaTenen, kotopbiMn obmeHumBatoTcs NAS u cepsep
ayTeHTMdmMKaumn, cogepxaT UHGopmaLmio 0 JOMEHe.

HaCTpOﬁKa MaKCMMaribHOro KosfimyectBa nosib3oBaTtesien AOMeHa

OnumoHanbHo.

Mo ymonyaHuio MakcumaribHoe KONMYeCcTBO Nonb3oBaTenel 4oCcTyna, pa3peLlleHHbIX B
[OMeHe, He orpaH1y4eHo.

1.3.12.4. NpoBepka

3anyctute komaHay show aaa domain, 4Tob6bl MPOBEPUTL KOHUIYpaLNIO.
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1.3.12.5. CBA3aHHbIe KOMaHAbI

BkniouyeHue AAA

KomaHpa aaa new-model
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
pexum

PykoBoacteo no

YTtobbl BKNOUNTL Ccnyx6bl AAA, BbiNOMHUTE 3Ty KoMaHdy. Hu ogHa w3

NCNonb30BaHUO | ocTanbHbliXx KomaHa AAA He moxeT 6biTb adhdpekTnBHOM, ecrnin AAA He
BKITHOMEHA
BknioyeHue cnyx6bl AAA Ha ocHOBe ;IOMeHa

KomaHpa aaa domain enable
KomaHgHbIn Pexum rnobansHon koHdurypaumm
pexnm

PykoBoacteo no
NCNOmnb30BaHUIO

Wcnonb3ynte 9Ty koMaHay, 4ToObl BKMOUUTL crnyxby AAA Ha ocHoBe
AOMeHa

Co3pgaHue gomMeHa u BXo4 B PeXXUM HAaCTPOMKU OOMEHa

KomaHga aaa domain { default | domain-name }
Onuncanne default: aToT napameTp wucnonb3yeTcs Afs HACTPOMKM [OMeHa Mo
napameTpos YMOJYaHUIO.
domain-name: ykasblBaeT UMs CO34aBaEMOro JoMeHa
KomaHaHbIn Pexunm rnobanbHomn koHdurypauum
pexunm

PykoBoacteo no
MCNONb30BaHNIO

Mcnonb3ynte aTy kOoMaHay, YToObl HACTPOUTL JOMEH ANS NpegoCcTaBneHns
cnyx6bl AAA Ha ocHoBe gomeHa. NapameTtp default ykasbiBaeT gomeH no
ymonuaHuio. Ecnn nms nonb3oBaTensi HE COOEPXMT WHdopMauMmM O
pomeHe, NAS uncnonb3yeT CnmMcok MeTodoB, CBA3AHHbIN C AOMEHOM MO
YMOMNYaHu1Io, ANs NpeaocTaBneHns nonb3oBatento ycnyru AAA.,

MapameTp domain-name yka3blBaeT MMSA co3gaBaemMoro gomeHa. Ecnm
OOMEHHOE WMSs, MEPEHOCMMOE MMEHEM MONb30BaTeNs, CcOBMagaeT C
HaCTPOEHHbIM OOMeHHbIM umeHeM, NAS wncnonb3yeT CnMcok MeToAdoB,
CBSI3@HHbIN C 3TUM JOMEHOM, A1 MPEeAOoCTaBNEeHNSA NONb30BaATENO YCNyrn
AAA. Cnuctema nogaepmBaeT Makcumym 32 AOMeHa
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CBsizbiBaHWe JOMEeHa CO CIMCKOM MeTo40B CeTeBoro ydyeTa

KomaHga accounting network { default | list-name }

Onucanne default: ykasbiBaeT, 4TO UCNOSb3YETCH CINCOK METOLOB MO YMOMYaHUIO.
EfeEl O list-name: yka3biBaeT MMs cnnucka MeToaoB, KOTOPbI HEOOBX0AMMO CBA3aTb
KomaHgHbIn Pexum koHdurypaumm gomeHa

peXmm

PykoBoacteo no
NCMNOMb30BaHUIO

|/|CI'IOJ'Ib3yIZTe 3Ty KOMaHAay, 4TOObI CBSI3aTb AOMEH CO CMMWCKOM MeTodoB
CeTeBoro y4vyeta

CBsi3biBaHWEe fJlOMEHa CO CNIMCKOM MeToA0B aBTOpu3auum B ceTu

KomaHnga authorization network { default | list-name }

Onuncanne default: ykasbiBaeT, 4TO MCNOMb3YETCS CMNCOK METOLAOB MO YMOYAHUIO.
el EAT O list-name: ykasblBaeT MMsI CIMCKa METOO0B, KOTOPLIN HEOBXOANMMO CBA3aTb
KomaHaHbIn Pexum koHdUrypaumm gomeHa

pexmm

HacTtpoiika ctatyca nomeHa

KomaHga state { block | active }

Onucanne block: ykasbiBaeT, YTO HACTPOEHHbIN AOMEH HEOENCTBUTENEH.
RSOk active: ykasbiBaeT, YTO HACTPOEHHbIN [JOMEH AeNCTBUTENEH
KomaHaHbIn Pexnm koHurypaummn gomeHa

PEXUM

PykoBoacteo no
MCNONb30BaHNIO

Mcnonb3ynte STy KkomMaHgdy, 4TOObl caenaTb HACTPOEHHbIA OOMEH
JencTBUTENbHBLIM UV HEAENCTBUTENbHbLIM

HacTtpownka Toro,

cnepyetr nu copgepxartb AOMeHHOe MMA B UMMeEHaxX

nonb3oBarenen
KomaHga username-format { without-domain | with-domain }
OnucaHne without-domain: ykasbiBaeT Ha yaaneHne nHgopmaumm o JOMEHE N3 UMeEH
napameTpoB nosfb3oBaTenem.

with-domain: ykasbiBaeT, 4TO B MMeHax Mofb3oBaTenen AorkHa
XpaHUTbCSA MHOPMaLUSA O AOMEHE
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KomaHgHbIn
pexnm

Pexum koHdurypaumm gomeHa

PykoBoacteo no
NCNONb30BaHMIO

Mcnonb3ynte 3Ty KOMaHOy B peXuMMe KOHdurypauum pomeHa, 4ToObl
onpegennTb, cnegyeT Nu BKNoYaTb MHOPMaUMIO O AOMEHE B UMeHa
nonb3oBatenen, korga NAS  B3aMmogenctesyeT C  cepBepammu
ayTeHTUMKaLMM B YKa3aHHOM JOMEHEe

HaCTpOVIKa MaKCUMalribHOro KonmMyecTBa nosib3oBartenen JoMeHa

KomaHpa access-limit num

Onucanue num: ykasbiBaeT MakCMMarbHOe KONMYeCTBO Monb3oBaTenen [ocTyna,

napameTpoB paspeLleHHbIX B JOMeHe. OTO OrpaHuyeHve NpUMEHUMO TOmMbKo K STA
802.1X

KomaHaHbIn Pexum koHdUrypaumm gomeHa

pexum

PykoBoacteo no
NCMNOMb30BaHUIO

Mcnonb3ynTe a1y KOMaHgy, YToObl OrpaHMYnTb KONMYECTBO NONb3oBaTenNemn
AocTyna B JIOMeHe

1.3.12.6. NMpumep koHduUrypaumm

Hactpouka cnyx6 AAA Ha OCHOBe fOMEeHa

HacTtponte ayteHTudmkaumio n yyet Yyepes cepeep RADIUS anga nonb3osatenen 802.1X (Mmsa
nonb3oBartens: user@domain.com), koTopble nony4atot goctyn k NAS. MImeHa nonb3oBaTenen,
kKoTopble NAS oTnpaeBnsieT Ha cepsep RADIUS, He cogepxaT WHGopMaumMmM O LOMeHe, U
KONM4YecTBO Morib3oBaTenen AOCTyna He OrpaHNYeHo.

CueHapun:
10.1.1.1
! Gi 0/ =" Gi 02 i l
User MAS Server
PucyHok 1-13.
LWarun B cnegylowem npumMepe nokasaHo, Kak HacTpouUTb ayTeHTUdUKauuio u yveT

HacTporku | RADIUS, ansa dero Tpebyetcs npeasaputenbHasa HacTponka cepeepa RADIUS.
LWar 1. Bkritounte AAA.

LWar 2. Onpegenute cnmucok metogos AAA.

LWar 3. BkntounTte cnyx6y AAA Ha oCcHOoBe JOMeEHa.

LWar 4. Co3gante goOMeH.

Lar 5. Cesxute gomMeH co cnnckom metogos AAA.

LWar 6. Hactponte atpubyT gomeHa
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NAS

QTECH#configure terminal

QTECH(config)#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(config-aaa-domain)# authentication dotlx default
QTECH(config-aaa-domain)# accounting network list3

QTECH(config-aaa-domain)# username-format without-domain

MpoBepka | 3anyctute kKomangy show run n show aaa domain Ha NAS, 4Tobbl 0TO6pa3nTbL
KOHUrypauuto
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 dot1x default

accounting network list3

QTECH#show run

Building configuration...
co-operate enable

!

aaa new-model

aaa domain enable

!

aaa domain domain.com
authentication dot1x default

accounting network list3
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!

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

line vty 0 4

!

end

1.3.13. HacTpouka nepekntoyatens Bxoga B cUcteMy AnA slave-yctpoucraa
AAA
1.3.13.1. 3dochekT KOHhUrypaumm

Korga nepeknoyaTenb BKIOYEH, Slave-ycTponcTBy paspeluaeTcss BOWTWM B CUCTEMY; B
NPOTUBHOM Cry4ae slave-yCTpoNCTBO HE CMOXET BONTU B CUCTEMY.

KoHdpurypauus octaetcs B cune, noka He 6yayT BHECEHbI U3MEHEHWS.

1.3.13.2. NMNpumeyaHunsn

CHavana cnegyet 3anyctntb koMaHdy aaa hew-model.

1.3.13.3. lUarn HacTpouKu
Hactpoika nepeknioyaTtens Bxoaa B cuctemy ans slave-yctpoucrsa AAA
e HeobGsasaTenbHbIN.
¢ [lo ymonuaHutio slave-yCcTponcTBy He paspeLleH BXon B CUCTEMY.

1.3.13.4. NMNpoBepka

3anyctute komaHay show run, 4Tobbl NPOBEPUTL KOHUIYpaLMIo.
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1.3.13.5. CBA3aHHbIe KOMaHAbI

Hactpouka nepekntoyaTtensi Bxoaa B cuctemy ans slave-yctpoucrsa AAA

KomaHpa aaa slave-login allow
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
pexum

PykoBoacteo no
NCMNonb30BaHNIO

Mo ymonyaHuio nepeknoyaTenb BbIKMOYEH, NO3TOMY Slave-ycTponcTsy He
paspeweH Bxog B cuctemy. Korga nepekniovaTenb  BKIHOYEH,
slave-ycTponcTBO MOXET BOWTU B CUCTEMY

1.3.13.6. NMpumep KoHdUrypaumm

HacTtponka nepekntoyaTtens Bxoaa B cuctemy ana slave-yctpoucrtsa AAA

CueHapun:
10.1.1.1
! Gi oM E Gi /2 i l
User MNAS Server
PucyHok 1-14.
Warn B cnegytowem npumepe nokasaHo, Kak HacTpoUTb Nepekntovatens Bxoga B

HacTporku | cuctemy ang slave-yctporictea AAA.
LWar 1. Bknounte AAA.
LWar 2. BknounTe nepekntovartenb Bxoda B CUCTEMY

NAS QTECH#configure terminal
QTECH(config)#aaa new-model
QTECH(config)#aaa slave-login allow

Mpoeepka | 3anyctute komangy show run Ha NAS, 4yTobbl 0TO6pa3nTL KOHUrypaumo

NAS QTECH#sh run | inc aaa

aaa new-model

aaa slave-login allow

1.3.14. HacTpouka KewumpoBaHUs pe3ynbTaToB aBTOpMU3aLumn

1.3.14.1. 3dochekT KOHhUrypauum

lMocrne HacTponkn 3TON YHKUMM Moaynb AAA KewwnpyeT pesynbTaTbl aBToOpu3auuu,
BO3BpalLeHHble ¢ cepBepa. [NoaTomy 6onee no3gHWe aBTopU3auMy Ha TOM XXe ypOBHE MOryT
BbINOSIHATLCA HA OCHOBE Kella.
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1.3.14.2. NMpumeyaHus

KeLUI/IpOBaHHbIe pes3ynbTatbl aBTOpU3aunn, npoucxoadwime wmu3 onpenernieHHbIX ypOBHeVI
Ce€aHCOB 1 KOMaHA, MOryT NPpMMEeHATbCA TOJIbKO K CeaHCaM U KOMaHOaM 3TUX ypOBHeVI.

1.3.14.3. llarn HacTpouKu
HacTtpoika kelumpoBaHusa pe3ynbTaToB aBTOpU3aLun
e  OnuuoHanbHo.
e [lo ymonyaHuio pesynbTaTbl aBTOPU3aLMM HE KELUMPYIOTCSI.
1.3.14.4. NMpoBepkKa

3anyctute komaHay show run, 4Tobbl NPOBEPUTL KOHGUIypaLnio.

1.3.14.5. CBA3aHHble KOMaHAbI

HaCTpOﬁKa KelWnpoBaHusA pe3ynbTaToB aBTOpU3auunmn

KomaHpa aaa command-author cache
KomaHgHbIn Pexum rnobansHon koHdurypaumm
pexum

PykoBoacteo no | Yctponctso AAA kelumpyeT pesynbTaTbl aBTopM3auun, BO3BpaLLeHHble C
ncnonb3osaHuio | cepeepa. CnegosarternbHO, bonee No3gHWe asTopnsaummn Ha TOM Xe ypoBHe
MOTYT BbIMOSHATLCS HA OCHOBE KELLUMPOBAHHbLIX PECYPCOB

1.3.14.6. NMpumep koHdUrypaumm
HacTtpoika kewumpoBaHusa pe3ynbTaToB aBTOpU3aLmun

CueHapun:
10.1.1.1
E Gi 01 =) Gi0/2 i l
User MNAS Server
PucyHok 1-15.
LLarn B cnegyowem npumepe nokasaHo, Kak HACTPOUTb KeLlMpoBaHWE pe3yribTaToB

HacCTponKK | aBTOpPM3aALUK

LWar 1. Bkritounte AAA.

LWar 2. Bknounte nepekntovaTens BXxoga B CUCTEMY.

War 3. HactpoinTe KelwmnpoBaHue pe3ynbTaTtoB aBTopmn3aumnm

NAS QTECH#configure terminal
QTECH(config)#aaa new-model
QTECH(config)#aaa command-author cache

QTECH(config)# aaa authorization commands 15 default group tacacs+
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Mpoeepka | 3anyctute komaHgy show run Ha NAS, 4yTobbl 0TO6pa3nTb KOHUrypaumo

NAS QTECH#sh run | inc aaa

aaa new-model
aaa authorization commands 15 default group tacacs+

aaa command-author cache

1.4. MOHUTOPUHTI

1.4.1. OuymncTKa

OnucaHue KomaHaa

Ounwaer 3abnokmpoBaHHbIX | Cclear aaa local user lockout {all | user-name username }
nonb3oBarenemn

1.4.2. OTo6paxeHue

OnucaHune KomaHga

OtobpakaeT nHopmaumo 06 obHoBNEHUN yyeTa show aaa accounting update

OTtobparkaeT TEKYLLYH KOHUrypaLumo AoMeHa show aaa domain

OTobGpaxaeT TekyLyto KoHdurypaumto 6nokmposkn | show aaa lockout

OtobparkaeT rpynnbl cepeepoB AAA show aaa group
OtobpaxaeT cnuckn metogos AAA show aaa method-list
OtobpaxaeT nonb3oBatenen AAA show aaa user
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2. HACTPOUKA RADIUS
2.1. O630p

Cnyxba yganeHHOW ayTeHTUdMKauuMn nonb3oBaTenen ¢ TenedOoHHbIM MNOAKMYEHNEM
(RADIUS) npeactaBnsieT cobon pacnpeaeneHHyo CucTemy KnmneHT/cepsep.

RADIUS pabotaeT ¢ ayTeHTudumkaumen, astopmsaumen n ydyetom (AAA) ansa npoBeaeHus
ayTeHTUMKaumMmM nonb3oBaTenen, nbiTalWmMXca  NoAyyYnuTb  JOCTyn K ceTn, Ans
npefoTBpaLLEeHNss HeCaHKLMOHMPOBaHHOro goctyna. B peanusaumm MO knueHT RADIUS
3anyckaeTcs Ha YCTpoucTBe wnu cepBepe poctyna k cetn (NAS) v nepepaet 3anpochl
ayTeHTUMKaumMm Ha ueHTpanbHbli cepBep RADIOUS, rge xpaHuTca Bcs MHGopmaumst o6
ayTeHTUMKaumMmM nonb3oBatens M WHgopmaums o ceTeBbix crniykbax. omMumo cnyxbbl
ayTeHTubmkaumm cepeep RADIUS npepocTtaBndetr cnyxObl aBTopu3aumMmM M yyeTa Ans
nonb3oBartenen goctyna.

RADIUS yacTo npumeHsieTcsl B ceTeBbIX Cpefax C BbICOKMMM TpeboBaHnAMN kK 6e3onacHoCTu n
JonyckaeT [OCTyn yaaneHHblx nonb3oBaTenen. RADIUS aBnsieTcA MNOMHOCTBIO OTKPbIThbIM
npoTokonom, n cepsep RADIUS ycTaHaBnuBaeTcsd BO MHOIMMX OMepauMoOHHbIX CUCTEMax Kak
KOMMoHeHT, Hanpumep, B UNIX, Windows 2000 n Windows 2008. Takum obpasom, RADIUS
aBnsaeTca Hanboree LWMPOKO NPUMEHAEMbIM cepBepoM 6e30MacHOCTU B HACTosILLee BPEMS.

PacwvpeHna pguHamudeckon asTtopusaumn Ans  cnyxbbl  yganeHHoW ayTeHTudukaumm
nonb3oBarternen ¢ Habopom Homepa onpedeneHsl B IETF RFC3576. 3ToT npoTokon onpegenset
MeTo[ aBTOHOMHOIO ynpaBrieHns nonb3oBaTteneM. YCTponcTea B3anmMogencTByoT C cepBepoM
RADIUS 4epes coobuienns 06 oTtknoveHun (DM), 4Tobbl OTKIIHOUNTL ayTeHTUMULMPOBAHHbIX
nonb3oBarternien. 3TOT MPOTOKON peanuadyeT COBMECTUMOCTb MeXAy YCTPOMCTBaMU pPasHbIX
npounssoautenen n ceppepom RADIUS ¢ TOUKM 3peHMst aBTOHOMHOM 06paboTku nonb3oBaTenen.

B mexaHusme DM cepBep RADIUS akTMBHO MHUUMKMPYET aBTOHOMHLIN 3anpoc Nofib3oBaTens K
YCTPOWCTBY, YCTPOWUCTBO HaxoauT MoNnb3oBaTerii B COOTBETCTBUM C MH(popmMaumnen o ceaHce
nonb3oBaTens, MMeHeM Nosib3oBaTensa U Apyron MHopmaumen, cogepxallenca B sanpoce, u
nepesoauT Nonb3oBaTens B aBTOHOMHbIA peXxuMm. 3aTeM YCTPOMCTBO BO3BpaLLaeT OTBETHbIN
nakeT, KOTOPLIN NepeHocuT peayrnbTaT 0bpaboTkn Ha cepeep RADIUS, TeM cambiM peanmsys
aBTOHOMHOE ynpaBrieHne nornb3osaTtenamu cepeepa RADIUS.

2.1.1. NMpoToKonbl N cTaHAAPTbI
o RFC2865: cnyxba yganeHHOW ayTeHTUUKauMM nonb3oBaTenen no TenedoHy
(RADIUS).
e RFC2866: yyueT RADIUS.
e RFC2867: mogndukaumm yyeta RADIUS ona nogoep)Xku TYHHESTbHOro npoToKona.
¢ RFC2869: pacwupenus RADIUS.

e RFC3576: pacwupeHns OMHaMU4YECKOW aBTopu3aumn ang cnyxobl yoaneHHow
ayTeHTndrkaumm nonb3osartenen no tenegonHy (RADIUS).
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2.2. MpunoxeHus

MpunoxeHune OnucaHue

MpenocTtasnexue ycnyr | AyTeHTudmMKaumsa, asTopusaums M ydeT MpoBoasaTcs Ans
ayTeHTUdUKaLNK, nonb3oBaTenei, OCYLIECTBNAWMUX [OOCTyn B CceTu, And
aBTOpM3aLIMM M yyeTa Aangd | NPedoTBpalleHUs  HEeCaHKUMOHMPOBaHHOrO  JocTyna  Wnu
nonb3oBaTenei AocTyna onepauui

MpuHyxaeHvne CepBep 3acTtaBndetr ayTeHTUOUUMPOBAHHOIO MONb30BaTENS
nosib3oBaTenemn K | OTKNIOUNTBCA

OTKITKOYEHUIO OT CETU

2.2.1. I'Ipep,OCTaBneHMe ycnyr ayTeHTI/I(*)I/IKaLWIVI, aBTOopusaumMmn n ydyeta ans
nonb3oBartesien AocTyna

2.2.1.1. CueHapum

RADIUS 06bl4HO npuMeHseTca gngd ayTeHTudukaumm, agtopmsauum n yvyeta nonb3oBaTenien
poctyna. CeTeBoe yCTPOMCTBO BbICTynaetr B kadectBe knveHTa RADIUS u nepegaet
nHdopmMaumio 0 nonb3oBaterne Ha cepeep RADIUS. lNMocne 3aBeplueHus obpaboTkn cepsep
RADIUS BO3BpaLlaeT KITMEHTY RADIUS nHdopmMaLmo o] NPUHATUM/OTKA3e
ayteHTudmkaumm/oteete ydeta. KnmeHt RADIUS BbinonHseT o0paboTky nonb3oBatens
[OCTyrna B COOTBETCTBUM C OTBETOM cepBepa RADIUS.

Radius client  Radius Server

P2

PucyHok 2-1. TunnyHas Tononorus cetm RADIUS

MK 1 n MK 2 nogkntovatotca Kk knueHTy RADIUS B kayectBe nonb3oBaTtenien goctyna B
NPoOBOAHOM MM 6ECNPOBOAHOM PEXMME U MHULUUPYIOT 3anpochkl ayTEHTUDMKALMM 1 yYeTa.

KnneHt RADIUS 00bI4YHO SIBMSIETCA KOMMYTATOPOM OCTYMNa UM KOMMyTaTOpOM arperaumm.

Cepeep RADIUS moxeT 6bITb KOMMOHEHTOM, BCTPOEHHBIM B OnepaunoHHyto cuctemy Windows
Server (IAS) wrm UNIX, wnu nporpaMMmHbiM oOecne4yeHMeM BbIAENEHHOIO CepBepa,
NpeaocTaBnsieMbIM NOCTaBLLMKAMMU.

2.2.1.2. PasBepTbiBaHue
e Hactponte mHdopmaumo 06 ycTponctBe gocTtyna Ha cepsepe RADIUS, Bknoyasd
IP-agpec 1 COBMECTHbIN KNOY YCTPOMUCTB A0CTYyMa.
e HactpornTe cnmcok metogos AAA Ha knneHTe RADIUS.

e HacTtponTte nHgopmauuto o cepeepe RADIUS Ha knneHTe RADIUS, Bkntoyas IP-agpec
N COBMECTHBI KITHOM.

e  BkrnounTe KOHTpONb AOCTynNa Ha NopTy gocTtyna knueHta RADIUS.
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e HactponTte ceTb Tak, 4ToObl knMeHT RADIUS ycnewHo B3aMMOAENCTBOBaN C CEPBEPOM
RADIUS.

2.2.2. MpuHyXaeHne nonb3oBaTesnien K OTKNIOYEHUIO OT CeTU

2.2.2.1. CueHapuu

Cepsep RADIUS BbIHYyXgaeT ayTeHTUMULMPOBAHHBLIX OHMaNH-NoMNb30BaTeNen oTKNoYaThCs OT
ceTu pagu yrnpasneHus.

CMOTpI/ITe PI/IcyHOK 2-1 pnga NoOHMMaHNSA TOMOJSTIOMMN CETU.

2.2.2.2. PasBepTbiBaHue
e [loGaBbTe crepytollee pasBepTbiBaHME Ha OCHOBe pasgena Hactpovika AAA B
OZlHOZIOMEHHOW cpefe.

o Bknounte dyHKUMIO paclwumpenns guHamuyeckon astopusauum RADIUS Ha knueHTe
RADIUS.

2.3. PyHKUUMN

2.3.1. ba3oBble KOHLENTLI

Pexunm knueHTt/cepBep

e KnueHnt: knmeHT RADIUS wnHuummupyeT 3anpocbl RADIUS u o6blyHO paboTtaeT Ha
yctponctBe mnm NAS. OH nepedaeT WHGoOpmauuio O Mosfb3oBaTene Ha cepeep
RADIUS, nonyyaeT oTBeThbl 0T cepBepa RADIUS n BbINOMAHAET COOTBETCTBYHOLLYIO
obpabotky. O6GpaboTka BkMO4aeT B cebs npuHATME [JOocTyna nosfb3oBaTens,
OTKMNOHeHWe [ocTyna nonb3oBaTend wnu cbop [ONOMHUTENbHOW WH(OpMaUun o
nonb3oBaTtene ansa cepsepa RADIUS.

o  Cepsep: Heckonbko knneHToB RADIUS conocTtaenstoTcs ¢ ogHum cepeepom RADIUS.
CepBep RADIUS nognepxmBaeT IP-agpeca n COBMECTHbIE KIOYM BCEX KITMEHTOB
RADIUS, a Takke nHdopmaumio 060 Bcex ayTEHTUULMPOBAHHbIX NoNb3oBaTensx. OH
nony4yaet 3anpockbl OT KnMeHTa RADIUS, BbINOMHAET ayTEHTUdMKALMIO, aBTOPMU3aLMI0
N y4eT u Bo3BpawaeT nHdopmaumo o6 obpaboTke knneHTy RADIUS.

CTtpykTtypa naketoB RADIUS
Ha cnegytowem pucyHke nokasaHa CTpykTtypa naketoB RADIUS.

84 16+ 32 bit+

Codes |[dentifier+s Length+

Authenticator{1Gbvies

Aftributes+

e Kog (Code): onpegenset tun naketoB RADIUS, koTopbii 3aHMMaeT oauH Oawnt. B
cnegywouwen Tabnuue nepevmcneHbl 3Ha4YeHUS U onpeaeneHns.
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Hactpoiika RADIUS W
Kop Twun nakeTta Kop Twun nakeTta
1 HocTtyn-3anpoc 4 YyeT-3anpoc
2 HocTyn-MNpuHaTs 5 Yyet-OTBeET
3 HocTtyn-OTKNoHUTL 11 HocTyn-Bbi3oB

NoeHtndmkaTop (Identifier): ykasbiBaeT ngeHTMdukaTop Ans conoctaBneHns naketos
3anpoca W nMakeToB OTBeTa, KOTOPbIM 3aHMMaeT oauH 6GanT. 3HaveHus
naeHTMKaTopoB NakeToB 3anpoCOB U MakeToOB OTBETOB OAHOIO TUMa O4MHAKOBHI.

OnuHa (Length): onpepenser panuHy Bcero naketa RADIUS, Bknwo4vas kof,
naeHtTudmkaTop, ANuHy, ayteHtudumkatop un atpubytbl. OH 3aHumaeT aBa GawnTta.
BanTbl, BbIXxogsdwMe 3a npegenbl nons «[OnuvHa», GyayT ycedeHbl. Ecnn gnuHa
NONy4YeHHOro naketTa MeHblUe 3HaYeHus napameTpa «[dnuHa», nakeT oTbpacbiBaeTcs.

AyTteHtndukaTop (Authenticator): npoBepsieT nakeTbl oTBeTa cepsepa RADIUS
knneHtoM RADIUS, koTopbin 3aHnmMaeT 16 6anT. 3To nNone Takke mcnonb3yeTca Ans
wndpoBaHusa/gelmdpoBaHNA naposien nonb3oBaTenen.

ATpnbyTbl (Attributes): cooepXut ayTeHTUDUKALMOHHYIO, aBTOPU3ALMOHHYIO U YYETHYHO
WHpopmaumio, AnuHa He dukcnposaHa. [lone «ATpubyTbl» OBbIMHO COAEPXUT
Heckonbko aTpnbyToB. Kaxxabin atpmbyT npeacTtasneH B popmate Type, Length, Value
(TLV). Tvin 3aHumaeT ogmH 6anT 1 ykasbiBaeT Tvn aTpubyTta. B cnegyowen tabnuue
nepeuvncrieHbl obwme atpubyTbl ayTeHTMduKaummn, astTopmsaumm u ydeta RADIUS.
[nvHa 3aHnmaeT oamH GanT M ykasbiBaeT ASMHY aTpubyTta B Oamtax. 3HayeHue
yKkasbiBaeT uHopmaumio atpnbyTa.

ATpnoyT Ne Uma aTtpubyTa ATpnGyT Ne Uma aTpubyTa

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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Hactpornka RADIUS
ATpnoyT Ne NUma aTtpubyTa ATpnoyT Ne Uma aTpubyTa
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
74
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PykoBofacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa RADIUS W
ATpubyT Ne NUma atpmnbyTa ATpunoyT Ne NUma atpmnbyTa
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

CoBMeCTHbIN KNoY

Krnnent RADIUS u cepBep RADIUS B3auMHO NOATBEPXKOAOT CBOM AEHTUMUKALMOHHbIE
AaHHble, UCMOSb3ys COBMECTHbIV KoY BO Bpems CBA3W. COBMECTHbIN KMtoY HE MOXeT ObITb
nepedaH no cetn. Kpome Toro, naponu nosb3oBaTenen Wn@pyoTca Ans nepegaym B Lensax
6e3onacHocTw.

Fpynna cepBepoB RADIUS

MpoTtokon 6esonacHoctn RADIUS, Takke HasbiBaeMbii meTogoM RADIUS, HacTpanBaeTca B
Buge rpynnel cepeepoB RADIUS. Kaxgbin metonq RADIUS cooTBeTCTBYET OOHOW rpynne
cepsepoB RADIUS, n B ogHy rpynny cepsepoB RADIUS mMoxHO fo6aB1UTb OAWH UM HECKONBbKO
cepBepoB RADIUS. lMNMogpobHee o meToge RADIUS cm. B pasgene Hacrtpornika AAA. Ecnn Bbl
pobaensieTe Heckonbko cepBepoB RADIUS B ogHy rpynny cepBepoB RADIUS, korga cBsi3b
Mexay YCTPOMUCTBOM U nepsBbiM cepBepoM RADIUS B aToin rpynne npepbiBaeTcs Unn nepsbIn
cepBep RADIUS cTtaHOBUTCA HEOOCTYMNHbIM, YCTPOMCTBO aBTOMAaTUYECKM NbITAETCA YCTaHOBUTL
cBA3b CO cnegyrowmm cepsepoM RADIUS go Tex nop, noka cBA3b He ByaeT ycTaHOBReHa.
ycreLHo, unm ceasb co Bcemu cepsepamn RADIUS He yganacs.
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HaCTpOVIKa RADIUS W

Tun atpubyta RADIUS
e CrangapTHble aTpnbyTbl

e Crangaptel RFC onpegensitoT Homepa u cogepxumoe atpubytoB RADIUS, HO He
onpegensalT ¢opMaT HeKoTopbiX TMNoB artpubytoB. CneposatenbHo, ¢opmar
coaepxmmoro aTtpubyta HeobxoauMMO HACTpoOWUTb ANs aganTaumm K pasnnyHbiM
TpeboBaHuaM cepBepa RADIUS. B HacTosuwee BpemMs MOXHO HacTpouTb dopmat
aTpmnbyta RADIUS Calling-Station-ID (atpnbyTt Ne: 31).

ATpnbyT RADIUS Calling-Station-ID ncnonb3yeTcsa ans naeHTudgpmkauum nonb3oBaTenen, koraa
ceTeBOe YyCTPONCTBO NepefaeT nakeTbl 3anpocoB Ha cepeep RADIUS. Atpubyt RADIUS Calling-
Station-ID npeactaBnseT cobow CTPOKy, KOTopast MOXeT NpMHUMATb Heckonbko oopmaToB. OH
OOIKeH 04HO3Ha4YHO naeHTMduumpoBaTb Nnonb3osaTtens. Noatomy yacTto 3agaetca MAC-agpec
nonb3oBatend. Hanpumep, npu wncnonb3oBaHunM ayteHTudukauum |IEEE 802.1X atpmbyt
Calling-Station-ID  yctaHaBnmBaeTca paBHbiM MAC-agpecy YCTPOWCTBa, Ha KOTOPOM
ycTtaHoBneH knueHt |EEE 802.1X. B cnegywowen Tabnuue onucbiBaetca dopmat
MAC-agpecos.

dopmar OnucaHue

letf YkasblBaeT cTaHOAapTHbIM dhopmaT, ykasaHHbli B cTaHgapTe IETF
(RFC3580), koTophbin pasgeneH pasgenutenem (-).

Mpumep: 08-c6-b3-33-22-AC

HopmanbHbin (Normal) | YkasbiBaeT o6wmin  dopmat, npeactasnsawowmn MAC-agpec
(wecTHaguaTepuyHbli  ¢opmaT C  To4Ykamu), pasgereHHbIN
pasgenutenem (.).

Mpumep: 08¢c6.b333.22ac

HedopmaTtupoBaHHbeii | YkasbiBaeT copmat 6e3 pasgenutenen. 3T1oT  opmaTt
(Unformatted) NCMonb3yeTcs N0 YMOSIYaHMIO.

Mpumep: 08c6b33322ac

e [lpueaTtHbie aTpubyThI

RADIUS — 310 pacwwupsiembinn npotokon. CornacHo RFC2865 atpmbyt Vendor-Specific
(aTpmbyT Ne: 26) mcnonb3yeTcsi MOCTaBLUMKaMW YCTPOWCTB AN pacClUMpPEHMsi MPOTOKosia
RADIUS pgna peanusaumn npmBaTHbIX OYHKUMA UK (PYHKLMA, KOTOpble He onpeneneHbl B
ctaHgapTHom npoTokone RADIUS. B Tabnuue HuMXe nepeyncrneHbl NpuBaTHble aTpubyThl,
nogaepxneaemble npogyktamm QTECH. B cton6bue «Tuny ykasaHa KoOHpUrypaumsi npMBaTHbIX
aTpubyTtoB npogyktoB QTECH no ymonyaHuio, a B ctonbue «PaclmpeHHbIn TUn» ykasaHa
KOH(purypaums npmBaTHbIX aTpuOyTOB ApPYrMx NpoayKToB, He npuHaanexawux QTECH, no
YMOM4YaHuIo.

ID PyHKUMA Tun PacwmpeHHbIn TMN
1 max-down-rate 1 76
2 port-priority 2 77
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Hactpowvika RADIUS
ID PyHKUMA Tun PacwmpeHHbIn TMnN
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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Hactpoiika RADIUS

| www.gtech.ru_|
ID PyHKUMA Tun PacwmpeHHbIn TMnN
27 ipv4-multicast-address 87 87
62 sdg-type 62 62
85 sdg-zone-name 85 85
103 sdg-group-name 103 103
2.3.2. 0630p
Ocob6eHHOCTb OnucaHue
RADIUS- MpoBoanT ayTteHTUdMKaLMIO JIMYHOCTU M y4YeT nonb3oBaTenen
ayTeHTndmKaums, poctyna, obecneuvnBaeT ceTeByld 0e30nmacHOCTb M ynpowaer

aBTOopMn3aLmna n yvyet

ynpasneHune ana ceteBbiX aaMUHUCTPaToOpOB

NcxogHbin
naketoB RADIUS

agpec

YkasbiBaeT ucxogHoin IP-agpec, ncnonbsyembin knmeHtom RADIUS
Ons nepefaymn naketoB Ha cepep RADIUS

Tanm-ayt MOBTOPHOW
nepegayn RADIUS

YkasblBaeT napaMeTp NOBTOPHOW nepegayn nakeToB ANs KNMEHTa
RADIUS, «korga cepesep RADIUS He oTBeyaeT Ha nakeTbl,
nepefaHHole oT knueHta RADIUS, B TeyeHue onpenerneHHoro
nepuoga BpeMeHu

O6HapyxxeHue
[OCTYMHOCTU

RADIUS

cepBepa

Mo3sonset knueHTy RADIUS akTMBHO onpedensatb, AOCTYNEeH Nn
cepBep RADIUS, 1 nogaepxmBaTb AOCTYMHOCTb KaX40ro cepBepa
RADIUS. [ocTtynHbin RADIUS-cepeep BblOMpaeTcs
npegnoyTUTENnbHO AN MOBbLIWEHUA  NPOM3BOAUTENBHOCTU
obpaboTtkm cnyx6 RADIUS

[MprHYONTENBHbLIN
aBTOHOMHbIV pEXUM
RADIUS

Bkrtovaet RADIUS-cepBep Ons NpUHYAUTENBHONO OTKIIOYEHUS
ayTeHTMMUMPOBaHHLIX NOSib30BaTENEN

2.3.3. RADIUS-ayTeHTUdMKauma, aBTopmsaumsa u yyet

BoinonHanTe ayTteHTMMKaUMiO M yy4eT nonb3oBaTenien [ocTtyna,

3almanTe ceTeByko

6e3onacHocTb 1 obreryanTe ynpaBneHne Ans CeTeBbIX aaMUHUCTPATOPOB.
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Hactpoiika RADIUS

2.3.3.1. MpuHUunN paboTbl

User

(1A user enters the user name
and password.

RADIUS Client

W

12} Authentication Request

L 4

(3} Authentication
Acceptance/Rejection

F.

(4) Accounting Start Request

k4

i3) Response tothe Accounting
Stant Request

.l
g

The user accesses network resources.

N\

(6} The user stops accessing
network resources.

> i7) Accounting End Request

L 4

i8) Response tothe Accounting

i9) Motify the User End Request

that the Access Ends €

F

PucyHok 2-2.

Mpouecc ayteHTUMKaumm n astopusaumm RADIUS onuckiBaeTcs cnegylowmm obpasom:

1.
2.

Monb3oBaTenb BBOAUT UMS NONb3oBaTeNs 1 Naposib U nepegaeT ux kmeHty RADIUS.

lMocne nonydeHns MeHU nonb3oBaTtensa u naponda knueHT RADIUS nepenaet naket
3anpoca ayteHTuukauum Ha cepesep RADIUS. MNMaponb wngpyeTtca onga nepegayn.
[ns metoga wndposaHusa cm. RFC2865.

Cepeep RADIUS npyHMMaeT unu oTKIIOHSET 3anpoc ayTeHTMdUKauumn B
COOTBETCTBMM C MMEHEeM Morb3oBaTensa u naponem. lNpu npueme 3anpoca Ha
ayTteHTudmkaumto cepeep RADIUS Takke BblgaeT nHgpopmaumio 06 asTopusaumm
NOMMMO MHEpOPMALMK O NPUHATUN ayTeHTudmnKaumn. Mudopmaumsa o6 asTopusaumum
3aBUCUT OT TuMa norb3oBaTenen JocTyna.

Mpouecc ydyeta RADIUS onuckiBaeTcs cnegylowmm o6pasom:

1.

Ecnu cepsep RADIUS Bo3BpallaeT MHGpopMaLnio 0 NPUHATUN ayTEHTUdUKALMN Ha
ware (3), knneHT RADIUS HemenneHHO OTNpaBnseT NakeT 3anpoca Ha 3anyck ydeta
Ha cepBep RADIUS.

Cepeep RADIUS Bo3BpallaeT OTBETHLIM NAKET O Havarne y4yeTa, YkasblBaloLmii Ha
Ha4ano yyeTa.

[Monb3oBaTenb NpekpallaeT AOCTYN K CeTeBbIM pecypcaM 1 3anpalmBaeT y
RADIUS-knneHTa oTKIMto4YeHne ceTeBOro NogKnoyYeHus.

KnneHt RADIUS nepenaeTt nakeT 3anpoca 3aBeplleHuns ydeTa Ha cepeep RADIUS.

Cepeep RADIUS Bo3BpalLaeT OTBETHbIM NAKeT yyeTa, YKa3biBaloLWMi Ha 3aBepLleHne
yJyeTa.

Monb3oBaTesnb OTKOYEH U HE MOXET nony4ynTb OOCTYN K CETEBbLIM pecypcaMm.
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PykoBofacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa RADIUS W

2.3.3.2. CBsi3zaHHas KOHcurypauums

HacTtpounka napameTtpoB RADIUS-cepBepa
Mo ymonuyaHuio cepeep RADIUS He HacTpoeH.
Bbl MOXeTe 3anyctuTb komaHay radius-server host ansa HacTponku cepepa RADIUS.

Mo kparHen mepe oamH cepBep RADIUS pomkeH GbiTb HAaCTpoeH Ans HopmarnbHOW paboThbl
cnyx6 RADIUS.

Hactponka cnucka metoaos ayteHTUMKauum AAA
Mo ymMonYaHuio CNMCOK MEeTOLOB ayTeHTUdMKaumn AAA He HaCTPOEH.

Bbl MOXeTe 3anycTutb koMaHay aaa authentication, 4ToGbl HACTPOUTL CNMCOK METOAOB ANs
pasHbIX TUNOB Mofnb3oBaTenen u BbibpaTe group radius npu HacTporke MeToda
ayTeHTudmKaumu.

AyTteHTndukauma RADIUS MoxeT ObiTb BbINOMHEHA TOMBKO MNOCIE HAaCTPOMKM Crncka MeTodoB
ayTeHTubmkaumm AAA Ong COOTBETCTBYIOLINX TUMNOB NONb30BaTENEMN.

Hactpouka cnucka metonoB aBTopusauum AAA
Mo ymonyaHuto cnncok MetooB asTopusaumm AAA He HacTpoeH.

Bbl MoxeTe 3anycTuTb KOmMaHgy aaa authorization, 4ToObl HacTpOUTb CMUCOK METOOO0B
aBTOpM3auun Ans pasHbiXx TUMOB MNonb3oBaTenen u BblbpaTb group radius npu HacTponke
MeToda aBTopuauun.

AsTopmsaumna RADIUS moxeT ObiTb BbIMNOfIHEHA TOSIbKO MOCHE HACTPOMKWM CiMCKa METOAOB
aBTopusaummn AAA Onsi COOTBETCTBYIOLLMX TUMOB NMOJfib30BaTENEN.

Hactpouka cnucka metonoB yyeta AAA
Mo ymonyaHuio cnmcok MeTogoB ydyeta AAA He HaCcTPOEH.

Bbl MOXeTe 3anycTuTb KOMaHAy aaa accounting, 4ToObl HACTPOUTL CMMCOK METOAOB yyeTa ANs
pasHbIX TMNOB Nofb3oBaTeNnen 1 BblbpaTb group radius npu HacTporike MeToda yyeTa.

YyeT RADIUS MOXHO BeCTM TOSMbKO MOCME HACTPOWMKM Cnucka MeTodoB ydeTa AAA gn4d
COOTBETCTBYIOLLMNX TUNOB NOJib30BaTENEN.

2.3.4. UcxopgHbin agpec naketoB RADIUS

Ykaxute ncxogHolt IP-agpec, ncnosnbdyembin knneHtom RADIUS gna nepefayn naketoB Ha
cepeep RADIUS.

2.3.4.1. MprHUMN paboTbl

Mpn HacTtporike RADIUS ykaxnte ucxogHbi |IP-agpec, koTopbii GydeT ucnonb3oBaTbCs
RADIUS-knueHTtom anst nepegayn RADIUS-naketoB Ha RADIUS-cepBep, 4Tobbl CHM3UTL
pabouylo Harpysky, CBSI3aHHYIO C XpaHeHnem OGonbwioro obbema wuHdopmaumm NAS Ha
RADIUS-cepsepe.

2.3.4.2. CBA3aHHasA KOHdurypaums

MmobanbHas MaplpyTM3aums ucnonb3dyetcs Ans onpefeneHus WUCXodHOoro agpeca Ans
nepegadn naketos RADIUS no ymornyaHuio.

3anyctute komaHay ip radius source-interface, 4Tobbl yka3aTb UCXOOHbIM UHTepdEnc Ans
nepepaun naketoB RADIUS. YcTtponcTBo wucnonb3yet nepsBbin IP-agpec  ykasaHHOro
MHTepdenca B kayecTBe UcxogHoro agpeca naketos RADIUS.
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HaCTpOVIKa RADIUS W

2.3.5. Tanm-aytT noBTopHou nepegayum RADIUS

2.3.5.1. MprHUUN paboTbl

Mocne Toro, kak knueHT RADIUS nepefaeT nakeT Ha cepBep RADIUS, 3anyckaeTca Tanmep ang
oGHapyxeHna oTteeTa cepBepa RADIUS. Ecnu cepsep RADIUS He oTBevyaeT B TedeHue
onpegerieHHoro nepuoga spemMenu, knmeHT RADIUS noBTOpHO nepedaeT Naker.

2.3.5.2. CBAi3aHHas KOHcurypauums

Hactpouka Taum-ayta cepBepa RADIUS
TaﬁM-ayT no yMOIT4aHUo coCTtaBnaeT 5 CeKyHAO.

Bbl MoXeTe 3anyctuTb komaHgy radius-server timeout, 4Tobbl HACTPOUTL BpeMs TanM-ayTa.
3HaueHue BapbupyeTcsa oT 1 cekyHabl 4o 1000 cekyHA.

Bpems otknuka cepsepa RADIUS 3aBUCUT OT ero Npon3BoauUTENbHOCTU U CETEBOW cpedbl.
YcTaHoBWTE NOAXOOALWMNA TanM-ayT B COOTBETCTBUN C PaKTUYECKAMU YCITOBUAMM.

Hactpouka cyeTynka noBTOPHbLIX Nepeaay
KonuyecTtBo NOBTOPHbIX Nepeaay no yMosriyaHuio paBHo 3.

Bbl MoxeTe 3anyctutb KomaHgy radius-server retransmit, 4To6bl HacCTPOUTb KONUYECTBO
NOBTOPHbIX Nepenay. 3HayeHne Bapbupyetcsa ot 1 go 100.

HacTtpomka Heob6xoAMMOCTM NOBTOPHOW NepenayYM nakeToB OOHOBIEHUS
yyeTa
rlaKeTbI OGHOBJ’IGHI/IFI yqua He nepe,u,arOTcg I'IOBTOpHO no yMOJ'I‘-IaHI/II-O.

Bbl MoxeTe 3anycTntb komangy radius-server account update retransmit, 4To6bl HACTPOUTb
NMOBTOPHYIO Nepeaayy naketoB 0OH6HOBMEHNS y4ETHOW 3anucuK Ansg nonb3oBaTenemn, npoLweawmx
ayTeHTMdmKaumio.

2.3.6. O6HapyxeHue goctynHoctu cepsepa RADIUS
2.3.6.1. MpuHUMN paboTbl

Knnent RADIUS aktmBHO onpegensieT, goctyneH nu cepsep RADIUS, n nogaepxuBaeT
OOCTYyMNHOCTb  Kakgoro cepeepa RADIUS. [HoctynHein RADIUS-cepBep BbibMpaeTcs
npeanoYTUTENBHO ANS NOBLILEHUS MPOM3BOAMTENBHOCTM 00paboTkm cryx6 RADIUS.

2.3.6.2. CBA3aHHasa KOHdurypaums

HacTtpoika kputepueB, N0 KOTOPbIM YCTPOMUCTBO onpeaenseTr, YTo cepBep
RADIUS HepocTyneH

Kputepnn no ymonyaHuto, HacTpOEHHbIE AN OLEHKN Toro, 4YTto cepBep RADIUS HeooCTyneH,
OAHOBPEMEHHO YOOBMETBOPSAT ABYM ycrnoBusaM: 1. YCTPOMCTBO He MNosflyyYaeT KOPPEKTHbIN
OTBETHbIN NakeT OT cepBepa OesonacHocTn RADIUS B TeuyeHue 60 cekyHO. 2. YCTPOMCTBO
nepegaeT NakeT 3anpoca Ha OAWH 1 ToT Xe cepBep GesonacHoctn RADIUS 10 pas noapsia.

Bbl MmoxeTe 3anyctntb komaHay radius-server dead-criteria, YToObl HACTPOUTL KPUTEPUM, MO
KOTOpbIM YCTPONCTBO ByaeT onpenensaTb, 4To cepBep 6e3onacHocTn RADIUS HegocTyneH.

HacTtpoka nmeHM TeCTOBOro nosib3oBaTens ANl aKTUBHOro OOHapyXeHus
cepBepa 6e3onacHoctn RADIUS

Mo ymMonuyaHWio MMSA TEeCTOBOrO MONb30OBaTeNns AN aKTMBHOIO OOHapyXeHus cepsepa
6esonacHocTn RADIUS He ykasaHo.

81

@ §) QTECH

MWP [OOCTYNHEE



PykoBofacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa RADIUS W

Bbl moxeTe 3anyctutb KomaHgy radius-server host x.X.x.x testusername XxX, 4TOObI
HacTpOUTbL TECTOBOE MMS MOSb30BaTenNs.

2.3.7. MpnHyAUTENbHLIN aBTOHOMHbIN pexxum RADIUS

2.3.7.1. MprHUMN paboTbl

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

PucyHok 2-3. O6meH coobiueHnsmmn DM npoTokona paclumMpeHmst AMHaMn4ecKom aBTopumsanmm
RADIUS

Ha npegbiaywem PucyHke nokasaH obmeH coobuieHnamn DM mexagy cepsepom RADIUS wu
yctponcteoM. Cepeep RADIUS nepegaet coobiyeHme Disconnect-Request Ha UDP-nopTt 3799
ycTponcTtBa. lNocne obpaboTkm yCTponcTBO BO3BpaljaeT coobueHue Disconnect-Response,
KOTOpoe nepeHoCcUT pesynbTaT 0bpaboTkmn Ha cepeep RADIUS.

2.3.7.2. CBAA3aHHasa KOHdurypaums

H/O
2.4. KoHdhurypauus
KoHdurypaums OnucaHue u KomaHaa
basoBas (ObGszaTenbHO) Mcnonb3dyeTca And HaACTPOWKM  ayTeHTudukaumm,
KOHdUrypaums aBTopu3aummn 1 yyeta RADIUS
RADIUS
radius-serverhost HactpauBaetr |P-agpec yaaneHHoro
cepBepa 6e3onacHoctn RADIUS
radius-serverkey HacTpanBaeT COBMECTHbIA KNtoY Ang
CBS13M MeXay YCTPOMCTBOM U CEPBEPOM
RADIUS
radius-serverretransmit HacTtpanBaet KkonuyectBo nepenad
3anpoca, nocre 4Yero YCTPOWCTBO
nogteepxagaet, uto cepsep RADIUS
HedoCTyneH
radius-servertimeout HacTtpauBaet Bpemsi oxugaHusi, Mo
WUCTEYEHMM  KOTOPOrO  YCTPOWCTBO
NOBTOPHO NepeaaeT 3anpoc
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KoHdurypauus OnucaHue u KomaHaa

basoBas radius-server account | HactpanBaeT MOBTOPHYID nepegadvy

KOHdMrypaums update retransmit naketoB OOHOBrNeHVMs y4vyeTa Ans

RADIUS ayTeHTUMOULINPOBAHHbIX
norib3oBaTenemn

ip radius source-interface | HactpauBaet NCXOAHbIN agpec

naketoB RADIUS

HacTtponka tvna | (OnuuoHanbHO) OH ucnonb3yeTca Ans onpegeneHns obpaboTku

atpubyta RADIUS

atpmbyToB, NPUHATON,
aHanuanpyet naketbl RADIUS

korga

yCTpOI‘/‘ICTBO MHKancynmpyet u

radius-serverattribute31

HactpanBaetr ddopmatr MAC-agpeca
atpmbyta RADIUS Ne 31 (Calling-
Station-ID)

radius set qoscos

YctaHaBnuBaeT npuBaTHbIN aTpubyT
port-priority, BblAaBaeMbli CepBEpPOM,
paBHbIM 3HayeHnto COS mHTepdenca.
KoHuenuumn, otHocsawmecs k COS, cwm.
B pasgene ACL&QoS Configuration/
Hactporika QoS

radius support cui HacTtpauBaeTt YCTPONCTBO ans
nogaepxkn atpmbyta CUI
radius vendor-specific HacTtpauBaeTt peXmm pasbopa

npuBaTHbIX aTPMOYTOB YCTPOCTBOM

HacTpoiika
obHapyxeHus

OOCTYMHOCTU
RADIUS

(OnuunoHanbHO) Wcnonb3yeTcss Ons  onpegeneHns OOCTYMNHOCTU
cepepa RADIUS v nogaepxanns goctynHoctn RADIUS-cepeepa

radius-server dead-

criteria

HacTtpavnBaeTt rnobGanbHble KpuTepum
AN onpefeneHus Toro, YTo cepBep
6e3onacHoctn RADIUS HepocTyneH

radius-server deadtime

HacTpamBaeT npoaomKUTenbHOCTb, B
TeyeHune KOoTopou YCTPOWCTBO
npekpawiaet nepegavy nakeToB
3anpoCcoB Ha HeOOCTUXUMbIA cepBep
RADIUS

radius-server host

HacTtpauBaet [P-agpec yganeHHoro
cepeepa 6e3onacHoctn RADIUS, nopt
ayTeHTupmkaummn, nopt yyeta U
napameTpbl aKTUBHOrO 0GHapy>KeHNst
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2.4.1. basoBas koH¢urypaumsa RADIUS

2.4.1.1. AcpdeKkT KoHDUrypaumm

AyTeHTuduKkaums, astopmsauma n yd4et RADIUS MoryT BbINONHATLCA NOCIE 3aBepLueHus
©as3oBoi HacTporku RADIUS.

2.4.1.2. NpumeyaHus
e [lepen HacTtpomkon RADIUS Ha ycTponctse ybeamtecb, YTO CETEBOE COefMHEHWe
cepBepa RADIUS HaxoanTcsa B XOpoLLIEM COCTOSIHUN.

o [lpu BbINONHEHWN KOMaHAbl ip radius source-interface ana HaACTPOMKN MCXOLAHOrO
agpeca naketoB RADIUS ybeauTtech, YTO YCTPOMUCTBO UCXOAHOrO IP-agpeca ycneLwHo
B3anmogencTeyeT ¢ cepeepoMm RADIUS.

2.4.1.3. LLlarn HacTpounku

Hactpowka yaaneHHoro cepsepa 6esonacHoct RADIUS
o ObGsasaTtenbHbIN.
e Hactponte IP-agpec, nopTt ayteHTuduMKauuu, nopT ydeTa M COBMECTHbIA KoY
cermeHTa cepepa 6esonacHoctn RADIUS.
HacTtpoika coBMeCTHbIN KioYa ANA CBA3WM MeXAy YCTPOUCTBOM U cepBepoM
RADIUS
e  OnuuoHarnbHo.
e HacTtponTe COBMECTHbIN KNtod B pexume rnobanbHoM KoHUrypaumm gnsi cepBepoB
0e3 obLero kntoya.
MPUMEYAHUE: coBMeCTHbIN KoY Ha YCTPOMUCTBE AOMMKEH coBnajaTb C KMoYOM Ha cepBepe
RADIUS.
HacTtponka cuyeTuMka nepepaym 3anpoca, Nocne KOTOpPOro YCTPOMCTBO
noarTBepxaaeT, 4To cepBep RADIUS HepocTyneH
e OnuyuoHarnkeHo.

e HacTponTe cyeTymnKk nepegaydn 3anpoca, nocrie KOTOporo yCTpoOMCTBO NoATBEpXAaeT,
yTo cepBep RADIUS HegocCTyneH, B COOTBETCTBUM C pearibHON CETEBOW Cpeaomn.
HacTtpoiika BpemMeHM oOXuMAaaHusA, NO WUCTEYEHUU KOTOPOro YCTPOMUCTBO
NOBTOPHO NepepaeT 3anpoc

e OnuyuoHarnkeHo.

e HacTponTte Bpemsa oxxnaaHus, N0 UICTEYEHUN KOTOPOro YCTPOMCTBO NOBTOPHO NepenaeT
3anpoc, B COOTBETCTBUN C peasibHOW CETEBOW CPeaon.

NMPUMEMYAHME: B cpene ayteHTMdmkaumm 802.1X, ncnonb3yoLwen NnpoTokos 6e3onacHoCTr
RADIUS, ecnu ceTeBoe YCTPOMCTBO CNYXUT ayTeHTudpukatopom 802.1X, a QTECH SU
NCMonb3yeTcsl B KAYECTBE KIMEHTCKOro nporpaMmHoro obecneyenuns 802.1X, pekomeHayeTcs
ycTaHoBUTb Tanm-ayT RADIUS-cepBepa Ha 3 cekyHabl (3Ha4eHne no ymonyaHmio — 5 cekyHq),
a noBTopHasi nepegava RADIUS-cepBepa — 2 (3Ha4yeHue Mo yMONyaHuoo — 3) Ha CEeTEBOM
YCTPOWCTBE.

Hactpowka ucxogHoro agpeca naketoe RADIUS

e  OnuuoHanbHo.

e HactponTte ncxogHoli agpec naketoB RADIUS B COOTBETCTBUM C peasibHON CETEBOW
cpegomn.
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2.4.1.4. NMpoBepka

e Hactponte cnmcok metonoB AAA, yKasblBalOLLMKA Ha BbINOSIHEHUE MAEHTUMKaLMM,
aBTOpU3aLmMu 1 yyeTa nonb3oBartenen ¢ nomowbio RADIUS.

e BknounTte B3aumogencteue yctponctea C¢ cepeepom RADIUS. BbinonHuTe 3axeaT
nakeToB, 4YTOObl ybeauTbCs, YTO YCTPOMCTBO OOMEHMBaeTCs AaHHbIMWU C CEPBEPOM
RADIUS no npotokony RADIUS.

2.4.1.5. CBA3aHHble KOMaHAbI

Hactpowka yaaneHHoro cepsepa 6esonacHoct RADIUS

KomaHpa

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 ]

OnwucaHue
napamMmeTpoB

00b: ykasblBaeT ayTeHTMduKaumio oob, To eCTb UCXOAHBIM MHTEPdENCOM
Ons nepefayun naketoB Ha cepep RADIUS aBsnseTcda nopT ynpasneHus.

via mgmt_name: ykasbiBaeT KOHKPETHbIA MOPT ynpasreHus, ecrnv oob
noaaepXkMBaeT HECKOSIbKO MOPTOB YNpaBeHUs.

ipv4-address: ykasbiBaeT |IPv4-agpec cepBepa 6esonacHoctn RADIUS.

auth-port port-number: ykasbiBaeT nopt UDP ana ayteHTudwmkaumm
nnyHoctn RADIUS. [InanasoH 3HaveHuii ot 0 o 65535. Ecnn yctaHOBREHO
3HayveHue 0, XOCT He BbINOMHAET ayTEHTUMUKALMIO IMYHOCTN.

acct-port port-number: ykasbiBaet nopt UDP pgns ydeta RADIUS.
[wnanasoH 3HayeHun ot 0 go 65535. Ecnn oH yctaHoBneH B 0, XOCT He
BeAeT y4erT.

test username name: BkYaeT QYHKUUIO aKTUBHOMO OOHapyXXeHus
cepBepa ©esonacHocT RADIUS wn ykasbiBaeT uMs Mosfb3oBaTens,
NCnosb3yemoe AN aKkTMBHOrO OBHapyXeHus.

idle-time time: ykasblBaeT WHTEpBas, B TEYEHME KOTOPOro YCTPOWCTBO
OOIMKHO nepefaBaTb TECTOBble MNakeTbl Ha  OOCTYMHbIA  cepBep
6e3onacHoctn RADIUS. 3HayeHne no ymonyaHmo — 60 MUHYT. 3HaveHne
BapbupyeTcs oT 1 MuHyTbl 40 1440 MuHyT (24 yaca).

ignore-auth-port: OoTkM4YaeT  yHKUMIO  onpegeneHuns noprta
ayTeHTudmkaumm cepsepa 6GesonacHoctn RADIUS. OH Bko4eH no
YMOJYaHMIO.

ignore-acct-port: oTkMYaeT yHKUMIO OOHapyxeHust nopTta yyeTta
cepBepa 6e3onacHoctn RADIUS. OH BKMNIOYEH MO YMOTYaHUIO.

key [ O | 7 ] text-string: HacTpavBaeT COBMECTHbI/ Kro4 cepBepa.
"MoBGanbHbI COBMECTHBIN K4 MCMOSb3YeTCs, ECIIM OH HE HAaCTPOEH

KomaHgHbIn
pPEXNM

Pexunm rmobanbHon koHdurypauum

PykoBoacteo no
NCMNOMb30BaHUIO

Cepgep 6e3onacHoctn RADIUS gomkeH GbITb onpegeneH ans peanisaumm
cnyx6bl 6e3onacHoctn AAA ¢ uncnonb3oBaHnem RADIUS. Bbl moxete
3anyctutb komaHgy radius-server host, 4ToGbl onpegenuTbe OAUH WU
Heckonbko cepBepoB 6e3onacHocTn RADIUS. Ecnin cepBep 6e3onacHocTu
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RADIUS He pobaBneH B rpynny cepsepoB RADIUS, yctponctso
ncnonb3yeTt rrnobanbHyo Tabnuuy MapLipyTMsaumm Npy nepegaye naketos
RADIUS Ha cepeep RADIUS. B npoTUBHOM Crnyyae yCTPONCTBO UCMONb3yeT
Tabnuuy mapwpyTtudauum VRF rpynnbl cepsepos RADIUS

HacTtponka obuwero knw4ya AnA CBA3U MeXAy YCTPOUCTBOM U CepBepoM

RADIUS

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

Onucanwne text-string: ykasbiBaeT TEKCT OBLLEro Knoya.

napameTpos 0 | 7: ykasbiBaeT Tun wundpoBaHus knwoda. 3HadveHne 0 ykasblBaeT Ha
OTCYTCTBME LUMGPOBAHUSA, a 7 YyKasbiBaeT Ha NpocToe LwudpoBaHue.
3HauyeHue no ymonyaHuo — 0

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

pexmm

PykoBoacteo no

COBMECTHbIN KoY SABMASIETCA OCHOBOW AN MPaBWUITbHOW CBA3WM MeEXOy

NCMOMb30BaHUIO | yCTPOMCTBOM U cepBepoM 6GesonacHoctn RADIUS. OguH u TOT Xe
COBMECTHbIA KNHOY [OSKeH ObiTb HAaCTPOEH Ha YCTPOWUCTBE U cepBepe
6esonacHoctn RADIUS, 4To6bl OHM MOrfM YCMNELHO B3aUMOAENCTBOBATL
Apyr ¢ apyrom

HacTtponka cuyeTyMka nepepgaym 3anpoca, NoOcCne KOTOpPOro YCTPOMCTBO

noarTBepxaaeT, 4To cepBep RADIUS HepocTyneH

Komanpa radius-server retransmit retries

Onuncanne retries: ykasblBaeT kKonmyecTBO NoBTOpHbIX nepedady RADIUS. 3HaveHue
napamMmeTpoB BapbupyeTcsa oT 1 go 100

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

pexum

PykoBoactBo no
NCNOSb30BaHMIO

Mpeanoceinkon aAns  ucnonb3oBaHus AAA  cnegywowero  MmeTtoga
ayTeHTUmkaumm nonb3oBaTens SABMASETCA TO, YTO TeKywun cepsep
Ge3onacHOCTW, uCNonb3yembl Ons  ayTeHTUudumKkauun, He oTBevaerT.
Kputepuem gna yctpomctBa, 4ToObl oOnpegenutb, 4YTO CcepBep
BGe3onacHOCTN He OTBeYaeT, ABNSETCS TO, YTO cepBep 6e3onacHOCTU He
OTBEYaeT B TeYeHue MPOLOIPKUTENbHOCTM MOBTOPHOW Nepedayun naketa
RADIUS ykaszaHHOro c4yeTtdmka MOBTOpPHbIX nepegady. CyuwectByer
WHTEpBan Mexay ABYMS nocrneaoBaTtesibHbIMM NOBTOPHBIMU Nepeaadamm
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HacTpoiika BpemeHM oOXxupaHus,

no wuUcTte4eHMn KOTOpPOro yCTpOI?ICTBO

NMOBTOPHO nepenaet 3anpoc

KomaHnaa radius-server timeout seconds

Onucanne seconds: yka3blBaeT BPEMS OXNOAHWUS B CEKyHOAX. 3Ha4YeHne BapbupyeTcs
napameTpoB oT 1 cekyHabl oo 1000 cekyHA

KomaHaHbIn Pexwum rnobanbHon KoHUrypaumm

peXmm

PykoBoacteo no

Mcnonb3ynTe aTy KOMaHAy AN HaCTPOVKK TaM-ayTa NOBTOPHOM nepenadn

NCMosb30BaHMI0 | MakeTa
HacTtpoka noBTOpHOM nepegayn nmnakeToB OOHOBNEeHUA y4yeTa AnA
nonb3oBaTteneun, npoleLwmx NPoBepKy NOANMMHHOCTH
KomaHga radius-server account update retransmit
KomaHgHbIn Pexum rnobansHon koHurypaumm
pexnm

PykoBoacteo no
NCNOMb30BaHUIO

HacTponte NOBTOPHYKO nepefadvy nakeToB OOHOBMEHWA y4yeTa pAns
nonb3oBaTtenen, npowegwnx ayteHtudukaumio. [lakeTel OOHOBREHUS
yyeTa He nepegarTcs MOBTOPHO Mo yMonyvaHuto. KoHdurypaums He BnmsieT
Ha nonb3oBaTesnen gpyrux TMNnoB

2.4.1.6. Npumep KoHcpUrypaumm

Ucnonb3oBaHue ayteHTUdMKauum, aBTopusaumm u ydeta RADIUS pansa
nonb3oBaTeriel, Bowealwmnx B cCUCTEMY

CueHapun:

Radius server

_y

182.168.5.22

-

S

S

Radius client

&

192.168.5.34

4’

3000::100

PucyHok 2-4.
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Warn
HaCTPOMKK

e  Brknountb AAA.
e Hactponte nHdpopmauuio o cepeepe RADIUS.

e HacTpownTte ncnonb3oBaHNe MeTOA0B ayTeHTUdUKaLUMK, aBTopusaunm
yyeta RADIUS.

e [IpyMeHUTEe HACTPOEHHbIN MeTOL ayTEHTU(PMKaLUMM Ha MHTepdence

RADIUS-
KMUeHT

QTECH#configure terminal

QTECH (config)#aaa new-model

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

QTECH (config-line)#login authentication test

QTECH (config-line)# authorization exec test

QTECH (config-line)# accounting exec test

lMpoBepka

Telnet k yctponctey c [MK. OtobpaxkaeTcs 3KpaH C 3anpocoM WMEHU
nonb3oBaTtens n napons. Beeaute npaBunbHoe MMs Nofb3oBaTens M Naposb
Ansa Bxoda B yCTpoucTBo. [Mocne nonyvyeHnsa onpegeneHHoro ypoBHSA A0OCTyna,
npegoCcTaBrieHHOro CepBepoM, 3anyckanTe KOMaHabl TOMNbKO No4 3TUM YPOBHEM
poctyna. OTobpaxeHue XypHana ayTeHTudukauumn nonb3oBaTens Ha cepeepe
RADIUS. BbinonHante onepaumM ynpaBfeHWss Ha YCTPOWCTBE OT WMEHMU
nonb3oBatens, a 3ateMm Bbigute wu3 cuctembl. OTobBpaxkaeT y4veTHyLo
nHdopMaumio 0 nonb3oBaTene Ha cepeepe RADIUS

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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vlan 1

!

line con 0

line vty 0 4

accounting exec test
authorization exec test

login authentication test
!

2.4.1.7. PacnpocTpaHeHHble OLMNOKHK

e  Knio4, HAacTPOEHHbIN Ha YCTPOWCTBE, HE COOTBETCTBYET K04y, HAaCTPOEHHOMY Ha
cepBepe.
e  Cnncok MeTogoB HE HACTPOEH.

2.4.2. HacTtpoumka tTuna atpnoyrta RADIUS

2.4.2.1. AdpdeKkT KoHdUrypaumm

Onpegenute o06paboTky aTpmbyToB, MPUHATYKD, KOrga YCTPOWMCTBO MHKANCynupyet W
aHanuaupyeT nakeTbl RADIUS.

2.4.2.2. NMpnme4vaHunn

MpuBaTtHble aTpmnbyThl, 3adeCcTBOBaHHbIE B pa3gene «HacTtponka tvna atpmbyta RADIUSY,
OTHOCATCS K NpMBaTHbIM aTpubytam QTECH.

2.4.2.3. lLlarn HacTpomnkm

Hactpouka ¢popmata MAC-agpeca atpubyta RADIUS Ne 31 (Calling-Station-ID)
e  OnuyuoHarnkeHo.

e YcraHoBute dopmatr MAC-agpeca Calling-Station-ld Ha Tun, noggepxMBaembIn
cepBepomM.

Hactpouka Tuna npuBaTtHoro atpubyta RADIUS
e  OnuyuoHarnkeHo.

e Ecnu cepBep siBnsietca cepeepom npunoxenHnn QTECH, Heobxoammo HacTpouTb
npueaTHbI TMN atpubyta RADIUS.

YcTtaHOBKa npuopuTeTa MnopTa MpuBaTHOro aTpubyrta, BblAaBaeMoro

cepBepom, Ha 3Ha4yeHue COS mnHtepdenca

e OnuuoHanbHo.

e [lpn HeobxogMmocTun ycTaHOBUTE [AOnsi npuBaTHOro artpubyTta  port-priority,
BblJaBaeMoro cepepoM, 3HadeHne COS nHTepdenca.

HactpauBaeT ycTponcTBO ANA noaaepXxku atpuoyrta CUI

e  OnuuoHanbHo.

e [lpn HeoGXO4MMOCTM HACTpoONTE, NOAAEPXKMBAET NN yCTpPoncTBO atpmbyT RADIUS CUIL.
HacTtpouka pexnma pasbopa npuBaTHbIX aTPMOYTOB YCTPONCTBOM

e OnuuoHanbHo.
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24.2.4.

HacTtponTe nHaekc npusatHoro atpubyta QTECH, aHannaMpyemoro yCTpoMCTBOM, Kak
TpebyeTcs.

MpoBepka

HacTtponte cnucok meTtogos AAA, ykasbiBalOLMN Ha BbINOMHEHWE nAeHTUdUKaUUN,
aBTOpU3aLMKn M yyeTa nonb3oBartenen ¢ nomowbio RADIUS.

Bkniounte B3ammogencTeue yctponctBa ¢ cepBepoM RADIUS. BeinonHuTte 3axeaT
nakeToB, 4Tobbl 0To6pasnTbL bopmaT MAC-agpeca Calling-Station-Id.

Bknounte B3aummopencTtBue yctponctea C cepBepom RADIUS. Otobpasute
OTNagoYHY0 MHOPMAaLMIO YCTPONCTBA, YTOOLI yoeanTbCs, YTO NpuBaTHble aTpubyThI
QTECH npaBuibHO aHanuM3npyrTcs yCTPONCTBOM.

Bkniounte B3aumogenctsme yctponctBa ¢ cepBepom RADIUS. OtobGpasute
OTNadouvHyl0 WHOpMauuo yCTpoUCTBa, YTOObI ybeauTbes, 4TO aTpubyt CUI
npasunNbHO aHanNN3NpyeTcst YCTPONCTBOM.

2.4.2.5. CBsi3aHHble KOMaHAbI
Hactpouka ¢popmata MAC-agpeca atpubyta RADIUS Ne 31 (Calling-Station-ID)
KomaHga radius-server attribute 31 mac format {ietf | normal | unformatted }
Onucanue ietf: ykasblBaeT cTaHOapTHbIM popmaTt, ykasaHHbln B cTaHgapte IETF
napameTpoB (RFC3580), koTopbin pasgeneH pasgenutenem (-). Npumep: 08-c6-b3-33-
22-AC.
normal: ykasbiBaeT obwwun dopmat, npegctasnaiowmn MAC-agpec
(wecTHaguaTepuydHbI oopMaT C ToYKamK), pasdeneHHbIn pasgenurenem
(.)- NMpumep: 08c6.b333.22ac.
unformatted: ykasbiBaeT copmatr 6e3 pasgenutenen. IToT dopmat
ncnonb3yetcsa no ymonyanuto. MNpumep: 08c6b33322ac
KomaHaHbIn Pexunm rnobanbHomn koHdurypauum
pexunm
PykoBogcteo no | Hekotopble cepeepbl 6e3onacHoctn RADIUS moryT mnaeHtndmumpoBatb
ncrnonb3oBaHuto | Toneko MAC-agpeca B copmate IETF. B atom cnyvae yctaHoBuTe Ons
dopmata MAC-agpeca Calling-Station-ID 3Ha4enne IETF
YctaHOBKa npuoputeTa nopTta npuBaTHOro arpubyta, BblaaBaemoro

cepBepomMm, Ha 3Ha4yeHue COS mnHtepdenca

KomaHga radius set qoscos
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
peXunm

PykoBoacteo no
NCMNOMb30BaHUIO

HactpowTte aTy kKOMaHay Ans UCMONb30BaHNS BblAAHHOTO 3HaveHus QoS B
kayectBe 3HayeHus CoS. 3HaveHne QOS wucnonb3yeTcd B KadecTBe
3Ha4eHna DSCP no ymonyaHuto

QTECH
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HactpauBaeT ycTpoircTBO ANnA noaaepXku atpubyta CUI

KomaHpa radius support cui

KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
pexum

PykoBoacteBo no | Hactponte 3Ty komaHngy, 4Tob6bl paspewuntb RADIUS-coBmecTumomy
NCMNOMb30BaHWIO | YCTPOMCTBY nogaepxmeaTtb atpubyt CUI

HacTtpoiika pexuma pa3bopa NnpuBaTHbIX aTPMOYTOB YCTPOUCTBOM

KomaHga radius vendor-specific extend
KomaHaHbIn Pexum rnobanbHon koHdurypauum
pexnm

PykoBoactso no | Micnonb3ynte aTy komMaHgy, 4tobbl naeHTuduumpoBaTb aTtpubyTbl BCex
NCNOMb30BaHNIO | MAEHTU(PUKATOPOB NOCTABLUMKOB MO TUMY

2.4.2.6. Npumep KoHcpUrypaumm
Hactpouka Tuna atpnbyta RADIUS

CueHapun | OgHa ayTeHTUdMKaUMSa yCTPOMUCTBO

Warun e Hactpownte cpopmaT MAC-agpeca RADIUS Calling-Station-Id.

SR e YcraHoBuTe 3HayeHne QoS, BbigaHHoe cepBepom RADIUS, B kauecTse

3HavyeHus COS mHTepdenca.
e Hactponte dpyHkunto RADIUS gnsa nogaepxku atpmudyta CUL.

e Hactponte ycTponcTBO 4N NOAAEPKKM MPUBATHBIX aTpnbyToB OpYrmx
NnoCcTaBLUNKOB

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

lMpoBepka | BoimonHWTe 3axBaT NakeToB WM OTOOpasuTe OTMAAOYHYK MHGOPMaUnto
yCTpoOMCTBa, 4TOObI  MNpOBEPWUTb, MNPaBUNbHO NI WHKaNcynupoBaHbl/
aHannanpoBaHbl cTaHgapTHble aTpubyTel RADIUS 1 npuBaTtHbie aTpubyThl

2.4.3. HacTtpouka o6HapyxeHus aoctynHoctu RADIUS

2.4.3.1. dcpdekT koHduUrypaumm

YCTponcTBO nogaepXusaeT crtaTyc AOCTYMHOCTU KaXdoro HactpoeHHoro cepsepa RADIUS:
OOCTYNEeH MM HeJocTyneH. YCTpPOMCTBO He OyaeT nepegaBaTb 3anpochbl ayTeHTUUKALMK,
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aBTOpU3aUMK M yveTa nonb3oBaTenen Ha HedocTynHbli cepBep RADIUS, ecnu Tonbko Bce
ocTanbHble cepBepbl B TON xe rpynne cepeepoB RADIUS, 4To 1 HeAOCTYNHLIN cepBep, He ByayT
HelOCTYMHBbI.

YCTPOMNCTBO aKTUBHO OOHapyxuBaeT Yykas3aHHbin cepBep RADIUS. ®yHKUMS aKTUBHOrO
oBGHapy>XeHNsA OTKMYEeHa No ymonyaHuo. Ecnn aktmBHas yHKUMA OOHapY>XeHWs BKIHOYeHa
Ans ykasaHHoro cepBepa RADIUS, ycTponcTBO, B COOTBETCTBUM C KOHdurypaumen, byaet
nepvoanyeckn nepefaBaTth 3anpocbl 06HapyxeHus (3anpocbl ayTeHTUUKALMM UM 3anpochl
y4yeTa) Ha cepeep RADIUS. VIHTepBan nepegayun cnegytowmi:

e [Ina goctynHoro cepBepa RADIUS nHTepBan — 3TO aKkTUBHbIV MHTEPBan 06HapyXeHns
poctynHoro cepeepa RADIUS (3HaveHue no ymonyaHmio — 60 MUHYT).
e [Ins HepocTynHoro cepeepa RADIUS mnHTepBan Bcerda paseH 1 MuHyTe.

2.4.3.2. MNpumeyaHus

Bce cnepyowme ycnosusi OOSMKHbI ObiTb BbIMOMHEHbI, NpeXxae Yem akTuBHas (OYHKUMS
obHapyxeHus ByaeT BKIOYeHa Ans ykasaHHoro cepeepa RADIUS:
e Ha yctponcTtee HacTpOEHO TeCTOBOE MMS nonb3osaTens cepeepa RADIUS.

e Ha ycTponcTBe HacTpoeH Kak MWHUMYM OOWH TecTupyembld nopt (nopT
ayTeHTudukaumm nnm nopt ydeta) RADIUS-cepBepa.

Ecnu BbinonHAOTCS BCe criegylowmne asa yCcroBusl, CHMTaeTCd, YTo AOCTYNHbINM cepeep RADIUS
CTaHOBUTCH HEAOCTYMHbIM:
e [locne Toro, kak ot cepeepa RADIUS 6bin nonyyeH npeablayLwimi npaBunbHbIA OTBET,
NCTEKMO BpeMs, ycTaHoBneHHoe B radius-server dead-criteria time seconds.

e [locne Toro, kak ot cepsepa RADIUS nonyyeH npegbiaywnn npaBuibHbIA OTBET,
KONMYeCTBO NOMbITOK, KOr4a yCTPOMUCTBO OTNpaBnseT 3anpockl Ha cepsep RADIUS, HO
He nonyyaeT npaBuUfibHbIX OTBETOB (BKMOYasd MOBTOPHY nepedady), gocturaet
3HaueHus, yctaHoBneHHoro B radius-server dead-criteria tries number.

Ecnn BbinonHsetca nwoboe M3 crneayrowmnx YCNoBUA, CYATAETCS, YTO HeOOCTYMHbIN cepBep
RADIUS cTtaHOBUTCSA OOCTYMHbLIM:

e  YCTPOMCTBO NosiydaeT npasuiibHble OTBETHI OT cepBepa RADIUS.

e [lpogormkuTenbHOCTb, B TedeHne koTopon RADIUS-cepBep HaxoaMTCst B COCTOSHUN
HegOCTYNHOCTKW, MpeBbillaeT BpeMs, YCTaHOBMNeHHoe B radius-server deadtime, a
YHKLMS akTUBHOro 06HapyxeHus oTkntodeHa and RADIUS-cepeepa.

o [lopTayteHTudurkauum nnm nopt yyeTa cepsepa RADIUS obHoBNsSeTCA Ha yCTPONCTBE.

2.4.3.3. LLlarn HacTpounku

HacTtponka rnobGanbHbIX KpuUTepueB pANns OUEHKM TOro, 4TOo cepBep
6e3onacHocTn RADIUS HepgocTyneH

e (ObsA3aTenbHbIn.

e HacTtponka rnobanbHbIX KpuTepueB ANA OUEHKU TOro, 4to cepBep Ge3onacHOCTU
RADIUS HepgocTyneH, siBNsieTCsl HEOOX0AMMbIM YCITOBUEM Of151 BKIOYEHMST PYHKLMK
aKTUBHOTO OBHapyXeHus.

Hactponka IP-agpeca yaaneHHoro cepBepa 6e3onacHoctu RADIUS, nopTa

ayTeHTU(pMKaLum, nopTa y4yeTta u napamMmeTpoB aKTUBHOIO OOHapyXeHus

e ObgszaTtenbHbIn.

e Hactporika napameTpoB akTMBHOIO OOHapyxeHusi cepBepa RADIUS saBnsietcs
Heo6XoOUMbIM YCNOBMEM AN BKIOYEHUST DYHKLMM aKTUBHOIO OBHapyXeHus.
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HacTtpouka

npoAoIIKUTEeNbHOCTU nMNpeKpaweHnAa nepepayvdum yCTPOVICTBOM

nakeToB 3anpocoB Ha HeaocTynHbIn RADIUS-cepBep

°
nepegadvy

OnuuoHarnbHo.
HacTpoeHHas npogomKUTENbHOCTb, B TeYeHMEe KOTOPOW YCTPOMCTBO MpekpallaeT

NnakeToB 3anpocoB Ha HedocTynHbin cepep RADIUS, BcTtynaet B cuny

TOJTbKO B TOM Clny4ae, eCim d)yHKLl,I/ISl aKTUBHOIO 06Hapy>|<eH|/|9| OTKIKO4eHa anAa cepBepa

RADIUS.

2.4.3.4. NpoBepka

3anyctute komaHay show radius server, 4tobbl 0TO6pPasnMTb MHOPMALMIO O AOCTYMHOCTH
Kaxxgoro cepsepa RADIUS.

2.4.3.5. CBA3aHHble KOMaHAbI

HacTtponka

rnob6anbHbIX KputepueB AnA OLUEeHKU TOoro, 4YTO cCepBep

6e3onacHocTn RADIUS HegocTyneH

KomaHpa

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

}

OnwucaHue
napameTpoB

time seconds: ykasblBaeT napameTp ycnosusa BpemeHu. Ecnn yctponcteo
HE MOXEeT MoNy4nTb npaBWNbHbIA OTBETHLIM MNakeT OT cepBepa
6esonacHoctn RADIUS B TeueHMe yka3aHHOrO BPEMEHMW, CUMTAETCS, YTO
cepsep 6esonacHocTn RADIUS yOooBneTBopsieT YCIOBUIO
NPOAOIPKUTENBHOCTU  HEAOCTYNHOCTU. 3HadeHne BapbupyeTca oOT 1
cekynabl oo 120 cekyHa.

tries number: ykasblBaeT KONMUYECTBO TaWM-ayTOB nocnefoBaTeribHbIX
3anpocoB. EcnM  KonMuyectBo  TaMM-ayTOB  MaKeTOB  3arpocoB,
nepenaBaeMbiX YCTPONCTBOM Ha TOT Xe cepBep GesonacHoctn RADIUS,
AOoCTUraeT 3aJaHHOro 3HayeHus, cuuMTaeTcs, YTo cepsep Ge3onacHoCcTu
RADIUS cooTBeTcTBYeT YCMoBUIO MOCMefoOBaTeNbHOrO  TarM-ayTa
HegOCTynHOCTU. 3HaveHue BapbupyeTcs ot 1 go 100

KomaHaHbIn
pPeXnUMm

Pexunm rnobanbHon koHdurypauum

PykoBoacteo no
MCNONb30BaHNIO

Ecnn cepBep 6e3onacHoctn RADIUS cooTBeTCTBYET Kak YCNoBUIO
NPOAOIMKNTENBHOCTN, TaK M YCMOBUIO TaWMm-ayTa nocrneaoBaTeNnbHbIX
3anpocoB, cuuTaeTcs, 4YTo cepBep GesonacHoctn RADIUS HepocTyneH.
Monb3oBaTenn MoryT UCNOSb30BaTb 3Ty KOMaHAY A1 HACTPONKN 3HAYEHNI
napameTpoB B YCMOBUW MNPOAOIHKUTENBHOCTU U B YCIOBUW KONU4YECTBa
TanM-ayToOB nocneaoBaTesbHbIX 3anpocoB

Hactponka
nakeToB 3anpoc

NPOAOIKATENIBHOCTU MNpeKpaweHUs nepegavyum YCTPOUCTBOM
OB Ha HegocTynHbIM RADIUS-cepBep

KomaHnaa radius-server deadtime minutes
Onuncanne minutes: ykasblBaeT NPOAOIKUTENBbHOCTb YCTPOMCTBO ANSA NpeKpalleHus
napameTpoB nepegayn 3anpocoB Ha HedoCTynHbI cepBep GesonacHoctn RADIUS c
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eQUHVLEN U3MepeHns MWHYT. 3HayeHue BapbupyeTcs OT 1 MUHYTbl A0
1440 mnHyT (24 yaca)

KomaHgHbIn
peXxnm

Pexwum rnobanbHon KoHUrypauum

PykoBoacteo no | Ecnn ans cepsepa 6Ge3onacHoctn RADIUS Ha ycTponcTBe BKNtoYeHa
NCNONb30BaHNIO | PYHKUMSA aKTMBHOro OOHapyXeHus, napaMeTp BpeMeHW B napameTtpe

radius-server deadtime He BnusieT Ha cepBep RADIUS. Ecnn dyHKums
aKTUBHOro obHapy>keHus oTknoYeHa anga cepsepa 6esonacHoctn RADIUS,
YCTPOMUCTBO aBTOMAaTU4YECKM BOCCTaHaBnuBaeT cepeep 6e3onacHoOCTU
RADIUS B coCTOsiHME OOCTYMHOCTW, KOrga MPOAOSMKUTENbHOCTb
HaxoxaeHusa cepeepa 6esonacHocT RADIUS B HeQOCTYyNHOM COCTOSIHUM
npesblLLaeT BpeMs, ykasaHHoe B napameTpe radius-server deadtime

2.4.3.6. Mpumep KoHcuUrypaumum

Hactpoika obHapyxeHus 4OCTYNHOCTU Ha cepBepe RADIUS

CueHapui:
192.168.5.22
Radius client Radius server
PucyHok 2-5.
Warn e Hactponte rmobanbHble KpuTepun Ang onpeneneHns Toro, YTo cepeep
HaCTPOMKK 6es3onacHoctn RADIUS HepocTyneH.

e Hactponte IP-agpec ymaneHnHoro cepepa ©esonacHoctn RADIUS,
nopT ayTeHTU(MKauuK, nopT ydeTa W napameTpbl aKTUBHOIO
obHapyxeHus

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

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

MpoBepka | OTKNIOUATE CETEBOE COEOVMHEHME MeEXOy YCTPOWCTBOM W CEPBEPOM C

IP-agpecom 192.168.5.22. T[lpoBeaute ayTteHTudukaunio RADIUS uyepes
ycTponcTBo. Yepes 120 cekyHa 3anyctuTte komangy show radius server, 4ToObl
ybeaunTtbes, uTto cepeep dead (He paboTaeT)

QTECH#show running-config

radius-server host 192.168.5.22 test username test ignore-acct-port idle-time
90
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radius-server dead-criteria time 120 tries 5

2.5. MOHUTOPUHr

2.5.1. OuncTrka

NMPUMEYAHMUE: BbinonHeHWe KOMaHA OYMCTKM MOXET NPUBECTU K NMOTEPE XKUIHEHHO BaXKHOM
MHopMaumm n, Takum 06pasom, K npepbiBaHNO paboTbl Cryxo.

OnucaHue KomaHnga

Ounwaetr cratuctnky dyHKUuMM  pacwmpenus | clear radius dynamic-authorization-
JNHaMN4YeCcKomn aBTopusauum RADIUS u | extension statistics

nepesanyckaeT CTaTUCTUKY

2.5.2. OToGpaxeHune

OnucaHue KomaHpaa

OtobpaxaeT rnobanbHble napameTpbl | Show radius parameter

cepsepa RADIUS

OtobpaxaeT koHdurypaumio cepepa | show radius server

RADIUS

OTtobparkaeT kOHGUrypaumo npmMBaTHOMO
Tvna atpmbyta RADIUS

show radius vendor-specific

OTtobpaxkaeT CTaTUCTUKY, OTHOCSILLYHOCS K
OYHKUMKM  pacluMpeHna  OAMHaMU4yecKom
aBTopusauun RADIUS

show radius
extension statistics

dynamic-authorization-

OTtobpaxkaeT CTaTUCTUKY, OTHOCSILLYHOCS K
ayTteHTndmkaumm RADIUS

show radius auth statistics

OTtobpaxkaeT CTaTUCTUKY, OTHOCSILLYHOCS K
yuety RADIUS

show radius acct statistics

OtobpaxaeT KOHGUrypaumio
cepeepoB RADIUS

rpynn

show radius group

2.5.3. OtTnapgka

NMPUMEYAHMUE: cuctemHble pecypcChbl 3aHATLI NpY BbIBOAE OTNago4HON nHopmaumu. MNMoatomy
OTKNtoYanTe OTNaaKy cpasy nocne UCrnonb30BaHUS.

(@ arecy
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OnucaHue

KomaHpa

OTnapka cobbitna RADIUS

debug radius event

Otnagka nevyatn naketoB RADIUS

debug radius detail

OTtnagka dYHKLMM paclumpeHus
AnHamuyeckon astopusaumm RADIUS

debug radius extension event

Otnagka neyaTu nNakeToB pacLinpeHus
OnHamunyeckon asTopusauumn RADIUS

debug radius extension detail
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3. HACTPOUKA TACACS+
3.1. O630p

TACACS+ — aT1o npoTokon 6e30nacHOCTU C pacLUMPEHHbIMU (PYHKUMSMU, OCHOBAHHbLIA Ha
NpOTOKONE CUCTEMBI YrpaBneHus JOCTYNOM K KOHTpornnepy goctyna k TepmuHany (TACACS).
OH ucnonb3yeTca Anga peanusaunn aytTeHTudunkauumn, asTopnsaumm n yyeta (AAA) HECKONBbKUX
nons3oBaTtenemu.

3.1.1. NMpoToKonbl U cTaHAAPTbI

RFC 1492 KoHTponnep goctyna Kk TepMmHany CuctemMbl KOHTpOnsa 4ocTyna.

3.2. NMpunoxeHus

MpunoxeHune OnucaHue

YnpaBneHue 1 KOHTPOSb BXxoda I'IpOBepKa napona n aBTopu3auma OOJIKHbl NMPOBOAUTBLCA
KOHEYHbIX N0JIb30BaTENEN ONS KOHeYHbIX norb3oBaTtenen

3.2.1. YnpaBneHue u KOHTPOsNb BXoAa KOHeYHbIX Nofib3oBaTtenen

3.2.1.1. CueHapun

TACACS+ 06bl4HO NMpUMeHsieTca Ans ynpaBneHus BXOAOM B CUCTEMY U KOHTPONS KOHEYHbIX
nonb3oBartenen. CeTeBoe YCTPOMCTBO CNyXUT kineHtom TACACS+ u oTnpaeBnseT ums
nonb3oBaTtensa n naponb Ha cepsep TACACS+ onsa nposepku. [Nonb3oBaTento paspeluaeTcs
aBTOpPM30BaTbCA Ha CETEBOM YCTPOWCTBE W BbIMOMHATL OnepauuMu nocrne MnpoXoXaeHUs
Bepudmkaumm n nonyydeHnsa astopusaumm. Cm. cnegyowmm PucyHok.

TACACS+ Server

Usar B 192.168.5.22

g

TACACS+ Client C192.168.5.34

e

«

D 192.168.5.44
PucyHok 3-1.

A — 39TO KITMEHT, KOTOpbI MHMUMMpyeT 3anpockl TACACS+.
B, C n D — aT10 cepBepbl, ob6pabaTbiBatowime 3anpocbl TACACS+.

3.2.1.2. PasBepTbiBaHue

e 3anyctute cepep TACACS+ Ha cepepe B, cepepe C u cepepe D u HacTponTe
nHpopmaumto 06 yctponcTee gocTtyna (ycTponcTeo A), 4Tobbl cepBepbl obecneynsanm
dyHkumio AAA Ha ocHoBe TACACS+ aong ycTtporcTtBa goctyna. Bknounte dyHKUuIO
AAA Ha ycTporicTee A, 4ToObl HaYaTb ayTeHTUdMKaumio Ana Bxoaa nonb3oBaTens.
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e Bknounte dyHkumo knmeHta TACACS+ Ha yctponctBe A, pobasbte IP-agpeca
cepepoB TACACS+ (cepsep B, cepeep C u cepep D) u COBMECTHbIV KoY, YTOObI
ycTponctBo A cBgsbiBaniocb ¢ cepBepamn TACACS+ depes TACACS+ and
peanusaumn yHKUMn AAA.

3.3. DyHKUUMN
3.3.1. ba3oBble KOHUeNnTbI
®PopmaTt naketoB TACACS+
4 8 16 24 32 bit
Major Miner Facket type Sequence no. Flag=
Session ID
Length
PucyHok 3-2.

o  OcHoBHas Bepcus (Major): ykasbiBaeT OCHOBHOW Homep Bepcun TACACS+.
e BrtopocteneHHas Bepcus (Minor): ykasblBaeT BTOPOCTENEHHbLIN HOMep Bepcun

TACACS+.
e Twun naketa (Packet Type): ykasbiBaeT TN NakeToB, BKMOYas crieqyowme napameTpbl:
TAC_PLUS_AUTHEN: = 0x01 (ayteHTudpukaums); TAC_PLUS_AUTHOR:=0x02

(aBTOpunsaums); TAC_PLUS_ACCT: = 0x03 (y4erT).

o [lopsagkoBbii Homep (Sequence Number): ykasbiBaeT MNOPSAKOBLIN HOMEp MakeTa
JaHHbIX B TeKyLLeM ceaHce. NopagkoBbi HOMep nepBoro naketa gaHHbIx TACACS+ B
ceaHce JoJfrkeH ObiTb paBeH 1, a NOpsSAKOBLIN HOMEpP KaXgoro nocrenylowero nakeTa
OaHHbIX yBenuMuuBaeTca Ha eauHuuy. [o3ToMy KIMEHT oTnpaBndeT nakeTbl AaHHbIX
TOSIbKO C HEeYETHbIM NOpPSAKOBbIM HOMepoM, a AeMoH TACACS+ oTnpasBnseT nakeThbl
TONbKO C YETHbIM MOPSAKOBBIM HOMEPOM.

o ®narm (Flags): cogepxunt pasnuyHble dnarm pactposoro dopmata. OamH u3 6uTtos
3HAYEHUsI YKa3bIBAET, HY>KHO N LWIMAPOBATb NAKETbI AaHHbIX.

o VpeHTudmkatop ceaHca (Session ID): ykasbiBaeT ngeHtndumkatop ceaHca TACACS+.

e [nuHa (Length): ykasbiBaeT anuHy Tena naketa AdaHHblx TACACS+ (ucknovas
3aronoBok). MakeTbl WndpytoTcs 4ng nepegaym no ceu.

3.3.2. 0630p

OcobeHHOCTb OnucaHue

TACACS+ BbinonHaeT ayTeHTUUKaumio, aBTopm3aumio M yy4eT KOHEYHbIX
AyTeHTuduKaums, nonb3oBaTtenemn

aBTOpU3aLma U yyeT
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3.3.3. TACACS+ AyTteHTuUbMKauums, aBTopmsaums u yyet
3.3.3.1. MpuHUMN paboTbl

Ha cnepytowem PrucyHke ncnonb3yetca 6a3oBas ayTeHTUudmkaums, aBTopmsaums n y4eT Bxoaa
nonb3oBaTens Ansa onucaHusa B3auModencTBus nakeToB AaHHbIX TACACS+.

User TACACS+ Client TACACS+ Server

A user logs n

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

5

Authentication Response Packet
Requesting the Password
<

Request the user to enter the
assword

The user enters the password. | 4 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

Accounting End Packet

Accounting End Response Packet

PucyHok 3-3.

Becb 6a30BbIN Npouecc B3aMMOgeNCTBUS C COOBLLEHNAMN BKIOYAET B cebs1 TpU CEKUMK:
1. Tlpouecc ayTeHTudMKaLMM ONMCbIBAaeTCs cnegyowmm obpasom:
1.1. NMonb3oBaTenb 3anpalimMBaeT BXO Ha ceTeBOe YCTPOWUCTBO.

1.2. Mocne nonydeHns 3anpoca knneHT TACACS+ oTtnpaBndeT nakeT 3anycka
ayTeHTMdmkaumn Ha cepsep TACACSH+.

1.3. Cepeep TACACS+ BoO3BpawlaeT nakeT oTBeTa ayTeHTudumkaumm, 3anpawmneasl MMms
nosrib3oBartens.

1.4. Knnent TACACS+ 3anpalumBaeT Nonb3oBaTesisi BBECTU UMS NONb30BaTENS.
1.5. MNonb3oBaTens BBOAUT MMSA Nonb3oBaTens Ansa Bxoaa.

1.6. NMocne nony4yeHns umeHn nonb3osaTena knueHT TACACS+ oTnpasnsetr nakeT

NPOOOIDKEHMST  ayTeHTUdMKaLMK, coaepXawmi KMMsi Monb3oBaTensi, Ha cepsep
TACACS+.

1.7. Cepeep TACACS+ BoO3BpawaeT OTBETHbIN MNakeT WAeHTUdMKaumm, 3anpaluvBas
naporsb Ansg sxoaa.

1.8. Knnent TACACS+ 3anpalumBaeT y nosib3oBatens naponb Ans Bxoga B CUCTEMY.
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2.

3.

1.9. Monb3oBaTenb BBOAMT Naporb AA BXoaa.

1.10. Mocne nonyveHns naponsa ans sxoga knveHT TACACS+ oTnpaBndeT nakeT
NPoaOImKeHNa ayTeHTUduKaumnmn, cogepkalium napone aAnsa sxoga Ha cepsep TACACS+.

1.11. CepBep TACACS+ Bo3BpallaeT OTBETHbIA NakeT uaeHTMdMKaumn, npeanaras
nosib3oBaTento NPoNTN ayTeHTUdMKaLUMLO.

ABTOpM3aUMA NONb30BaTENS HAYMHAETCA NOCNe YCneLwwHon ayTeHTuduKaumu:
2.1. KnneHt TACACS+ oTnpaBnsieT nakeT 3anpoca asTopmsauumn Ha cepsep TACACS+.

2.2. Cepeep TACACS+ BoO3BpallaeT OTBETHbI MakeT asTopu3auuu, npegnararoLunn
nosib3oBaTento NPoNTN aBTOPM3aLMIO.

2.3.MNocne nony4eHnss naketa ycnewHon asTopudauumn knneHt TACACS+ BbIBOAUT
nosib3oBaTento akpaH KOHMUrypauum ceTeBoro yCTpomncTaa.

[nsa yyeTta n ayauTa Hy>XHO BECTM NIOMMH NOMNb30oBaTeNs Nocre ycneLwHon aBTopmsaumnm:
3.1. KnueHt TACACS+ oTnpaBndeT nakeT 3anycka yyeTa Ha cepsep TACACS+.

3.2. Cepeep TACACS+ Bo3BpalLaeT OTBETHbIV NakeT y4eTa, coobLiasa o nonyyeHnn naketa
3anycka ydJerTa.

3.3. lNonb3oBaTtenb BbIXOOUT U3 CUCTEMBI.
3.4. KnueHt TACACS+ oTnpaBndeT KOHeYHbI NakeT yyeTa Ha cepep TACACS+.

3.5. Cepeep TACACS+ Bo3BpallaeT nakeT oTBeTa yyeTa, coobLias o nonyyYeHnn KOHEHYHOro
naketa y4yeTa.

3.4. KoHdmrypaums

KoHdurypaums OnucaHue u KomaHaa

HacTponka ocHOBHbIX | (O6s3aTenbHO) NcnonbayeTtcsa ans BKIMOYEHUSA Cnyxo6bl

dyHkumn TACACS+ 6e3onacHoct TACACS+

tacacs-server host HacTtpausaet cepsep TACACS+

tacacs-server key yKasblBaeT KoY, COBMECTHO
NCNOMb3yeMbI  CEpBEPOM WU
CceTeBbIM YCTPONCTBOM

tacacs-server timeout HacTtpauBaeTt rnobansHoe
BpeEMs  OXuhaHua  cepsepa
TACACS+ gna cBs3uM mexay
ceTeBbIM YCTPOMCTBOM "
cepeepom TACACS+

HacTtponka (OnuuoHanbHo) OH  wucnonb3yeTca Anst oTAenbHOW 00paboTku
pasgesibHou 3anpocoB ayTeHTUMKaUuKM, asTopmusaumm n yyeta

06paboTkm

ayTeHTMdukaunm, aaa group server tacacs+ HacTpauBaeT rpynnbl cepBepoB
aBTOPUSALN U yHeTa TACACS+ u pgenut cepsepsbl
TACACS+ TACACS+ Ha pa3sHble rpynnbl
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KoHdurypauus OnucaHue u KomaHaa

HacTtpowka server Ho6aBnseT cepsepbl B rpynnbl
pasgensHou cepsepoB TACACS+

06paboTku
ayTeHTudmnKaumu,

aBTOpu3aLin U y4yeTa

TACACS+

3.4.1. HacTpouka ocHOBHbIX ¢pyHKUKM TACACS+

3.4.1.1.

3.4.1.2.

3.4.1.3.

AdhekT KOHpUrypaumum

OcHoBHble ¢yHKuMn TACACS+ [OCTynHbl nocre 3aBeplueHust Hactporku. [lpu
HacTporke cnmcka metoaoB AAA ykaxuTe MeToq ucnonb3oBaHus TACACS+ gns
peanusaumn ayTeHTUnkaumm, astopusaumm n ydeta TACACS+.

Korga BbINOMHAOTCA onepauuu ayTeHTudukauun, astopmsaumm u yyeta, TACACS+
WHULMMPYET 3anpocbl ayTeHTudukaummn, asTopm3auum M ydeTa K HaCTPOEHHbIM
cepsepam TACACS+ B COOTBETCTBUM C HACTPOEHHOM NOCNenoBaTENbHOCTLIO. Ecnu
BpeMsa  OXuaaHuss oTBeTa UCTekno Ha cepBepe TACACS+, TACACS+
nocregosBaTtesibHO NpocMaTpmsBaeT cnmcok cepeepoB TACACSH.

MpumevaHun
Cnyx6a 6esonacHoctu TACACS+ oTHocuTca K Tuny cnyxbol AAA. Bam HyxXHO
3anycTuTb KOMaHgy aaa hew-model, 4ToObl BKMOUMTE Cnyx0y GesonacHocTy.

lMocne HacTpomkM OCHOBHbLIX yHKUMKM TACACS+ npegocTaBndeTcs TOMbKO ofHa
cnyxba 6esonacHocT. YToGbl (pyHKuMm TACACS+ pabotann, ykaxute crnyxby
TACACS+ npu HacTponke crnvcka metogos AAA.

LWarn HacTponku

BknioyeHue AAA

Ob6gaszatenbHbii. Cnncok metogoB AAA MOXHO HaCTpoOUTb TONbKO Mocrie BkoveHust AAA.
TACACS+ npefocTaBnsieT ycrnyrm B COOTBETCTBUM CO CMIUCKOM MeTooB AAA.

KomaHpa aaa new-model

Mo ymonuaHuio | ®yHkuma AAA oTkoveHa

peXUM

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

Pykosoactso no | Cnncok metogos AAA MOXHO HACTPOUTb TOMbKO nocrne BkNoveHns AAA.
ncnonb3oBaHnto | TACACS+ npegocraBnsieT ycrnyrm B COOTBETCTBUM CO CMUCKOM METOAOB

AAA
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HacTtpouka IP-agpeca cepBepa TACACS+

O6sas3aTtenbHbIi. B npoTMBHOM crnyyae yCTPOMCTBO HE CMOXET cBA3aTbcA ¢ cepeepom TACACS+
ans peanusaumm oyHKUMn AAA.

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

Onucanwne ipv4-address: ykasbiBaeT |IPv4-agpec cepeepa TACACSH+.

napameTpos oob: ncnonb3yeT nopt MGMT B kayecTBe MCXOOHOro uMHTepdenca ans

cBsasu ¢ cepeepoMm TACACS+. He nopt MGMT mncnonb3yetca ans cB43m no
YMOMNYaHMIo.

via mgmt_name: ykasbiBaeT KOHKpeTHbin nopT MGMT, korga oob
nogaepxmneaeT HeckoSibko noptoB MGMT.

port integer: ykasbiaeT nopt TCP, ncnonosyembin gns ceasm TACACS+.
TCP-nopT no ymonyanuto — 49.

timeout integer: ykasblBaeT BpeMs OXuaaHus CBSA3M C CepBepoM
TACACS+. mobanbHoe BpeMs 0XnaaHst UCMNonb3yeTcs Mo YMOMYaHuIo.

key [0 | 7 ] text-string: yKa3blBaeT COBMECTHbIN KNto4 cepBepa. [MobanbHbIN
KMNoY MCMonb3yeTcs, ecrin OH He HacTpoeH. [na cKoHdUrypmpoBaHHOMO
Knova MOXHO ykasaTb Tun wwudpoBaHus. 3HadveHne 0 ykasbiBaeT Ha
OTCYTCTBME LWNPOBaHUSA, a 7 YyKasblBaeT Ha Mpoctoe LwudpoBaHue.
3HauyeHne no ymonyanuwo — 0

Mo ymonuanmio | Cepeep TACACS+ He HacTpoeH

KomaHaHbIn Pexunm rnobanbHomn koHdurypauum
pexvm

PykoBogcteo no | Bel MOXeTe ykaszaTb COBMECTHbIN KoY cepeepa npu HacTporike |IP-agpeca
Mcnonb3oBaHWo | cepBepa. Ecnv coBMeCTHbIN KMoy He ykasaH, B KayecTBe obLiero knwo4a
cepsepa ucnonb3dyeTcs rnobanbHbIA KoY, HAacTPOEHHbIM C MOMOLLbIO
KomaHgabl tacacs-server key. COBMECTHbIN KoY JOSMKEH ObITb MONMHOCTBIO
TaKuM Xe, Kak HaCTPOEHHbIV Ha cepBepe.

Bbl MOXeTe ykaszaTb KOMMYHWKAUMWOHHBIA NMOPT cepBepa Npu HacTpomKe
IP-agpeca.

Bpems oxngaHmns cessm cepBepa MOXKHO yKasaTb Npu HacTpownke IP-agpeca

Hactpouka obwero knto4a cepBepa TACACS+
e OnuuoHanbHo.

e Ecnu c nomouwlpbto 3TOM KOMaHAbl HE HACTPOEH rnobarnbHbIi KOMMYHUKALWUOHHbIN
NPOTOKOS, YCTaAHOBUTE KN4, 4TOObl yKasaTb COBMECTHbIN KNOY cepBepa npu
BbIMOJSIHEHNN KOMaHAbl tacacs-server host ans gob6aeneHns HopmaLmm O cepBepe.
B npoTuBHOM crny4ae ycTpOMUCTBO HE CMOXET cBA3aTbCs ¢ cepBepom TACACSH.

e ECnv COBMECTHbIN KIOY HE yKas3aH C nomoliblo key nmpu 3anycke KomaHabl tacacs-
server host ana gobasneHns nHgopmaumm o0 cepeepe, UCMOoNb3yeTca rnobanbHbIN
KItou.
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KomaHga tacacs-server [ key [0 | 7 ] text-string ]
Onucanwne text-string: ykasbiBaeT TeKCT obLuero knoya.
napameTpos 0 | 7: ykasblBaeT Tun wungpoBaHms kntova. 3HadveHne 0 ykasbiBaeT Ha

OTCyTCTBME LUNGPPOBAHUS, a 7 yKasbiBaeT Ha NPOCTOE LWMpoBaHMe

Mo ymonuaHmio | COBMECTHbLIN KNKOY HE HACTpPoeH Hu ans ogHoro cepeepa TACACS+

KomaHaHbIn Pexum rnobanbHon KoHdurypauum
pexum

PykoBOACTBO No | ATa KOMaHaa UCNomnb3yeTcs AnA HACTPOMKM rnobanbHOro obuiero Knoya
UCMomMb30BaHUIO | ANA cepBepoB. YToGbl ykasaTb pasHble KM4YM ANA KaxOoro cepsepa,
yCTaHOBUTE KIOY NPU BbINONHEHUN KOMaHAbl tacacs-server host

Hactpoika BpemMeHu oxuaaHua (tanm-ayrta) cepsepa TACACS+
e  OnuuoHanbHo.

e Bbl moxeTe ycTaHOBMTbL TanWM-ayT Ha OonblIOe 3HaYeHWe, Korga CBA3b MeXay
YCTPOWCTBOM U CEPBEPOM HecTabunbHa.

Komanpa tacacs-server timeout seconds
Onucanne seconds: yka3blBaeT BpeMs OXXMOaHUS B ceKyHaax. 3HayeHne BapbupyeTcs
napamMmeTpoB oT 1 cekyngpbl Ao 1000 cekyHA

Mo ymonuaHuio | 3HayeHne No yMosnyaHuio — 5 cekyHn

KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexum

PykoBogctBo no | Ota koMaHda Wcnonb3yeTcs AN HacTpouku rnobanbHOro Tarm-ayTa
MCNonb30oBaHWO | OTBeTa cepBepa. YTobbl yCTaHOBUTL pa3HOEe BPEMS OXUOAHUS AN KaX40ro
cepBepa, yCTaHOBUTE BPEMS OXXNOAHWS NPU BbINOMHEHUN KOMaHAbl tacacs-
server host

3.4.1.4. NpoBepkKa

Hactponte cnucok metogoB AAA, YKasblBalOWWA Ha BbIMOSIHEHME ayTEHTUdUKaALMN,
aBTopu3aLmMm 1 yyeTa nonb3oBartenen ¢ nomowbio TACACSH.

e  BkniounTe B3ammogemncTamne yctponctea ¢ cepsepom TACACS+ 1 BbINOMHUTE 3axBaT
nakeToB, 4Tobbl NpoBepuTb Npouecc B3ammogencTena TACACS+ mexay yCTpOUCTBOM
n cepeepom TACACSH.

e [lpocmoTpuTe >XypHanbl cepBepa, 4ToObl MPoOBEepwUTb, HOpMaribHO N paboTaroT
ayTeHTUdMKaumnsl, aBTopusaums u yyer.

103

@ §) QTECH

MWP [OOCTYNHEE



PykoBofacTeo no Hactponke cepus QSW-6910

HacTtpoiika TACACS+ W

3.4.1.5. NMpumep KoHcpuUurypauumn

Ucnonb3oBaHne TACACS+ ana ayteHTMdUMKauum npm Bxoae
CueHapun:

User A B
-
TACACS+ Client  TACACS+ Server
192.168.5.22
PucyHok 3-4.

A — 9TO KITMEHT, KOTOpbI MHMumMnpyeT 3anpocbl TACACS+.
B — 310 cepBep, KoTOpbin 0bpabaThiBaeT 3anpockl TACACS+.

LWarn e Bkmountb AAA.

HaCTPOIKM e Hactpoiite nHgopmaumio o cepsepe TACACS+.

e [lpuMeHnTe HaCTPOEHHbLIN MeTo naeHTUMMKaunm Ha nHTepdence

e Hactpownte metog ncnonb3osaHna TACACS+ ans ayTeHTudmkaumn.

A QTECH# configure terminal

QTECH(config)# aaa new-model

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(config-line)# login authentication test

none3oBartens Ha cepepe TACACS+

Mpoeepka | Telnet k yctponctey c [MK. OtobpakaeTcs 3KpaH C 3anpocoM WMEHU
nonb3oBaTtens n napons. Beeaute npaBunbHoe MMs NOMb3oBaTens M Naposb
ona  Bxoga B yCTpoMCTBO. [lpocMmoTpuTe XypHan ayTeHTudukaumm

3.4.1.6. PacnpocTpaHeHHble OWNOKKU

e Cnyxb6a 6esonacHocTn AAA OTKNOYEHa.

e  Kno4, HacTpPOEHHbIN Ha YCTPOWMCTBE, HE COOTBETCTBYET KIIHOYY, HACTPOEHHOMY
cepsepe.

e  Cnncok MeETOOOB HE HACTPOEH.

Ha
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3.4.2. HacTpowka pa3aenbHon o6paboTku ayTeHTUpuKaumm, aBTopmsanmm u
yyeta TACACS+

3.4.2.1. AhdeKT KoHUrypaumm

AyTeHTndukaums, aBtopmsauma 1 yyet B crnyxbe 6eszonacHocTn obpabaTbiBatoTCA pasHbIMU
cepBepamn TACACS+, 4tO0 noBbllaeT 06e30nMacHOCTb W B ONPEeAerieHHOW CTeneHn
obecneynBaeT 6anaHCUPOBKY HArpy3ku.

3.4.2.2. MpnmevaHun
e Cnyxba 6esonacHoctn TACACS+ oTHocuTca K Tuny cnyxbol AAA. Bam HyxHO
3anycTuTb koMaHady aaa new-model, 4Tobbl BKMOUYMTL CAyK0y 6e3onacHOCTM.

e [locne HacTpoukm ocHOBHbIX (pyHKUMN TACACS+ npepgoctaBnseTcsl TOMbKO ofHa
cnyxba 6esonacHoctn. Ytobbl dyHKkumm TACACS+ paboTanu, ykaxute cnyxoy
TACACS+ npu HacTpouke cnncka metogos AAA.

3.4.2.3. lWarn HacTpounku

Hactpouka rpynn cepBepoB TACACS+

o OO6gsatenbHbin. [lo ymonyaHuMioo cylecTByeT TONbKO OfHA rpynna CcepBepoB
TACACS+, KoTOpasi He MOXET peann3oBaTth OTAENbHY 06paboTKy ayTeHTUDMKaLMM,
aBTOpU3aLMM 1 y4yeTa.

e Heobxognmo HacTpouTb Tpu rpynnbl cepsepoB TACACS+ ansa otaensHon o6paboTku
ayTeHTudmkaummn, aBTopmsaLmm n yyeta.

KomaHga aaa group server tacacs+group-name
Onucanne group-name: ykasbiBaeT ums rpynnbl. Uma rpynnel He moxeT 6biTb radius
napameTpos unu tacacs+, KoTopble ABASTCH UMEHaMWN BCTPOEHHbIX Fpymnn

Mo ymonuanuio | pynna cepsepoB TACACS+ He HacTpoeHa

KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexum

Pykoeogcteo no | Crpynnupynte cepepbl TACACS+, yToObl ayTeHTUdMUKaLnA, aBTopmnsaums
NCMNOMb30BaHMIO | U YYeT BbINOSHANUCH Pa3HbIMU FpynnaMy cepeepoB

[Ho6aBneHne cepBepoB B rpynnbl cepBepoB TACACS+

e (OObsizatenbHbIn. Ecnn cepeep He goGaeneH B rpynny CEpBEPOB, YCTPONCTBO HE MOXET
obmeHuBaTbCa AaHHbIMK ¢ cepBepamn TACACS+.

e B pexume KoHUrypaumm rpynnbl cepBepoB Ao6aBbTe CepBepbl, HACTPOEHHbIE C
nomoLLblo KomaHapl tacacs-server host.

KomaHga server ipv4-address
Onuncanne ipv4-address: ykasbiBaeT IPv4-agpec cepepa TACACS+
napameTpoB
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Mo ymonyaHuo

Hw ognH cepBep He HacTpoeH

KomaHgHbIn
pexnm

Pexum koHdurypaumm rpynnel cepsepoB TACACS+

PykoBoacteo no
NCNONb30BaHNIO

lMepen HaCTPOMKOWM 3TOM KOMaHAbl HEOO6XOAMMO 3anyCTUTb KOMaHAy aaa
group server tacacs+, 4ToObl BOWTM B PEXMM KOHdMrypauum rpynnbi
cepBepoB TACACSH+.

[ns agpeca cepBepa, HacTpoeHHoro B rpynne cepeepoB TACACSH,
cepBep AoSmKeH OblTb HACTPOEH C MOMOLLIbIO KOMaHabl tacacs-server host
B pexxume rnobanbHon KoHUrypaumm.

Ecnn B ogHy rpynny cepBepoB oGaBneHO HECKOMbKO CepBepoB, Korga
OAWH cepBep He OTBeYaeT, YCTPONCTBO MPOAO0SPKaeT OTAPaBMATL 3anpoc
TACACS+ Ha gpyrou cepeep B rpynne cepsepos

Hactpounka VRF rpynnbl cepBepoB TACACS+

e OnumoHanbHo. HacTtponte BupTyansHyto MapwpyTtnsaumio n nepecoinky (VRF), ecnu
YCTPOWCTBY Heobxoammo oTnpaensaTb naketel TACACS+ yepes yka3aHHbIN agpec.

e B pexume KkoH(urypauum rpynnbl CEPBEPOB MCMONb3ynTe HacTpoeHHoe ums VRF,
4YTOObI YKa3aTb MapLLPYT 4115 CBA3U CEPBEPOB B 3TON rpynne.

KomaHnga ip vrf forwarding vrf-name
Onucanne vrf-name: ykasbiBaeT umsa VRF
napameTpoB

Mo ymonyaHuio

Mo ymonyaHuno VRF He ykasaH

KomaHaHbIn
pexum

Pexunm koHdurypaumm rpynnel cepeepoB TACACS+

PykoBoacteo no
MCNONb30BaHNIO

[Mepen HaCcTpoOWMKOW 3TOM KOMaHAbl HEOBGXOAMMO 3anyCTUTb KOMaHay aaa
group server tacacs+, 4ToObl BOWTU B PEXUM KOHUrypauum rpynnbi
cepeepoB TACACSH+.

IOns VRF, HacTpoeHHoro B rpynne cepeepoB TACACS+, gonyctumoe nms
[OIMKHO ObITb HacTpoeHo ans VRF ¢ nomowbio komaHabl vrf definition B
pexume rnobanbHon KoHurypauum

HacTtpowka oob rpynnbl cepBepoB TACACS+

e  OnumoHanbHo. Hactponte oob, ecnn ycTponcTBy HEODOXOOUMO OTMPABMATbL MNAKEThI
TACACS+ yepes ykasaHHbIn nopT MGMT.

e B pexume KoHUrypauum rpynnbl CEpPBEPOB YKaXUTe MapLupyTM3auuio Afis CBS3U
cepBepoB B rpynne.

(@ arecy
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KomaHga ip oob via mgmt_name
Onucanne mgmt_name: YKa3blBaeT MMA NoOpTa ynpaBleHnA
napameTpoB

Mo ymonyaHuio | Mo ymon4yaHuto oob He ykasaH

KomaHaHbIn Pexum koHdurypaumm rpynnel cepsepoB TACACS+
pexum

PykoBoacteo no | [Nepen HacTponkon 3TOM KOMaHAbl HEO6XOAMMO 3anycTUTb KOMaHay aaa
MCMonb30BaHUIO | group server tacacs+, YToObl BOWTU B PEXMM KOHUrypaumm rpynnol

cepBepoB TACACS+.
Ecnv nopt MGMT He ykasaH, no ymon4yaHuto ncnonedyetcs nopt MGMTO

3.4.2.4. NpoBepka

Hactponte cnmcok metogoB AAA, ykasbiBalLMWN Ha BbINOMHEHWE ayTeHTuukauum,
aBTOpU3aLMKn 1 yyeTa nonb3oBartenen ¢ nomowbio TACACS+.

BkntounTe B3anmogencrteme yctponctea ¢ cepsepamm TACACS+. BoinonHute 3axsat
naketoB, ybeguTecb, 4TO MakeTbl ayTeHTU(MKauMK, asTopu3auumnm u y4eTa
B3aMMOZENCTBYIOT C pa3HbIMY cepBepamu, 1 NpoBepbTe NCXOAHbIE aApeca B NakeTax.

3.4.2.5. NMpumep KoHcpUrypaumm

HacTtpouka pasnnyHbix rpynn cepBepoB TACACS+ ana otaenbHOM 06paboTku
ayTeHTU(uKaumm, aBTopm3aLmm n yyeTta

CueHapun:

TACALCS+ Server

User A B 192168522
- y
TACACS+ Client C 192 168.5.34
D 192.168.5.44
PucyHok 3-5.

A — 3TO KNWEHT, KOTOpbIN nHMumMmpyeT 3anpocbl TACACS+.

B — 310 cepBep, koTOpbIM 06pabaTbiBaeT 3anpockl ayteHTudukaunn TACACS+.

C — 310 cepBep, KOTOpbIN 0bpabaTbiBaeT 3anpockl aBTopnsaumm TACACS+.

D — aT0 cepBep, koTOpbIN 0bpabaTtbiBaeT yyeTHble 3anpocbl TACACS+.
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Warn
HaCTPOMKK

e  Brknountb AAA.

e Hactponte nHdpopmauuio o cepsepe TACACS+.

e HactponTte rpynnel cepsepoB TACACS+.

e [lobaBbTe cepBepbl B rpynnbl cepeepoB TACACS+.

e Hactponte metog ncnonososaHms TACACS+ anga ayTeHTudmkaumn.
e Hactponte metoa ncnonb3opanna TACACS+ anga astopusaumn.

e Hactponte metoa ncnonbsoBaHms TACACS+ ang ydyerta.

e [lpyMeHUTe HACTPOEHHbIN MeToL naeHTUdUKaLmm Ha nHtepdence.
e [lpyMeHUTe HACTPOEHHbIN METOL aBTOpU3aLMn Ha UHTepdeince.

e [IpyMeHUTe HACTPOEHHbIN METOL y4eTa Ha uHTepdence

QTECH# configure terminal

QTECH(QTECH(config)# aaa new-model

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(config-gs-tacacs)# server 192.168.5.22
QTECH(config-gs-tacacs)# exit

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

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

QTECH(config)# aaa authentication login testl group tacacs+
QTECH(config)# aaa authentication enable default group tacgrp1
QTECH(config)# aaa authorization exec test2 group tacgrp2
QTECH(config)# aaa accounting commands 15 test3 start-stop group tacgrp3
QTECH(config)# line vty 0 4

QTECH(config-line)# login authentication testl
QTECH(config-line)#authorization exec test2
QTECH(config-line)# accounting commands 15 test3

MpoBepka

Telnet k yctponctey ¢ [K. OtobpaxaeTcda 9KpaH C 3anpocoM MMEHM
nonb3oBaTtens n napons. Beeaute npaBunbHoe MMs NOMb3oBaTeNs M Naposb
Ans Bxoda B ycTpoucTBO. BBeguTte komaHay enable n BBeguTe npaBUibHbIN
napone enable, 4To6bl MHMUMMpPOBaTL ayTeHTMdMKaumio enable. Bongnte B
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npusunernpoBaHHeii pexum EXEC nocne npoxoxaeHua ayTeHTUdUKaLmu.
BbinonHuTe onepaunn Ha yCTpOMUCTBE, a 3aTeM BbInAMTE U3 YCTPONCTBA.

MpocMoTpuTe KypHan ayTeHTuduKauuu nonb3oBaTens Ha cepeepe C
IP-agpecom 192.168.5.22.

lMpocmoTpuTe XXypHan BKIIOYEHUS ayTeHTUdMKaLMM NoNb30BaTeENSA Ha cepBepe
c IP-agpecom 192.168.5.22.

lMpocmoTpuTe >XypHam asTopu3auun exec Mornb3oBaTens Ha cepBepe C
IP-agpecom 192.168.5.34.

MocMoTpeTb XypHan ydyeTa KOMaHf nonb3oBaTtens Ha cepsepe ¢ IP-agpecom
192.168.5.44

3.4.2.6. PacnpocTpaHeHHble OWNOKKU

o Cnyxb6a 6esonacHocTn AAA oTKnoveHa.

e  Kntouy, HacTpOEHHbI Ha YCTPOWCTBE, HE COOTBETCTBYET KIIO4Yy, HACTPOEHHOMY Ha
cepBsepe.
e HeonpepgeneHHble cepBepbl 4OGABNSAIOTCA B rpynrny CEpBEPOB.

e  Cnncok MeTogoB HE HACTPOEH.

3.5. MOHUTOPUHr

3.5.1. OTobpaxeHune

OnucaHue

KomaHga

OtobpaxaeT B3aumopgencteme ¢  show tacacs
kaxgbiM cepsepom TACACS+

3.5.2. OTnagka

MPUMEYAHUE: cuctemMHble pecypcbl 3aHAThI MPU BbIBOAE OTag04HOM MHGopMaumu. Noatomy
OTKNtoYanTe OTNaaKy cpasy nocne UCMosib30BaHMS.

OnucaHue

KomaHaa

Otnagka TACACS+ debug tacacs+

(@ arecy
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4. KOHOUT'YPALUNUA SCC
4.1. O630p

LleHTp ynpaBneHus 6e3onacHocTtbio (SCC) npepoctaBnsietr obwme MeToabl HACTPOMKM WU
WHTErpaumio NONNTUK 4Ns pasnunyHbiX Cnyxo6 ynpaBneHns 4oCcTynom n 6e3onacHoCTM CeTu, Tak
4TO 3T cnyX6bl ynpaeneHnsa 4ocTynoM n 6e30nacHOCTU CETM MOTYT COCYLLECTBOBATb HA O4HOM
YyCTPOWCTBE ANSA YAOBNETBOPEHUS pas3HooOpasHbix TpeboBaHWi K ynpaBneHUo AOCTYNOM U
6€e30NacHOCTbIO B pa3fnyHbIX CLEHapUsX.

Cnyxbbl ceTeBon Ge3onacHOCTU BKMOYalOT B cebs cnucok ynpaerneHus poctynom (ACL),
nonutuky ceteson 3awmntbl (NFPP) n 3awmty ot cnyduHra wnto3a ARP. Korga Ha ycTponcTee
O[JHOBPEMEHHO BKNIOYEeHbl aABe wunu 6onee cnyx6b ynpaBneHWss [OCTYNOM WU CETEBOW
6e3onacHoOCTW, unu, Korga Ha yCTPOMCTBE OOHOBPEMEHHO BKIOYEHbI M CyXObl yrnpaBneHus
AocTyrnom, n cnyxbbl ceteBon 6esonacHoctn, SCC KoopAMHMPYET COCYLLECTBOBaHUE 3TUX
cnyx6 B COOTBETCTBUM C COOTBETCTBYHOLLUMMU MONTUTUKAMN.

NMPUMEYAHUE: nononHuTenbHble cBeAeHNa o cnyxbax KoHTpons AocTtyna n 6e3onacHoCcTr
ceTn CM. B COOTBETCTBYIOLLEM PYKOBOACTBE MO HacTponke. B aToM JOKyMeHTe onmchiBaeTcs
Tonbko SCC.

4.2. NMpunoxeHne

TunuyHoe npumeHeHue CueHapun

KoHTponb joctyna K | CTyaeHTbl B CETU KaMmnyca MOryT NoSy4YnTb 4OCTYnN K MHTepHeTy
pacLUMpPEHHbIM KaMMyCHbIM | HA  OCHOBe  ayTeHTudmkaumm  knmeHta  dotlx  wnnm
CeTsM YPOBHS 2 Beb-ayTeHTUPMKaumn. [MogmeHa ARP mexgy y4awmmmcs
JomkHa 6bITb npegoTBpalleHa. Kpome Toro, TepMuHasnbHble
YCTPOWCTBA B HEKOTOpbIX OTAenax (Hanpumep, B KabuHeTe
OupekTopa) MoryT BbIXoguTb B IHTepHeT 6e3 ayTeHTudurkauum

4.2.1. KoHTponb AocTyna K paclUMpeHHbIM KaMNYCHbLIM CEeTAM YPOBHSA 2

4.2.1.1. CueHapum

CTyneHTbl B CeTU kamnyca yHuBepcuTeTa OOblYHO AOSMKHbI NPOWTU ayTeHTUdUKauu Yepes
knueHTta dotlx wunu Beb-cant nepeg goctynom B WHTepHeT, 4ToObl obGnerunTtb yyeTr wu
rapaHTMpoBaTb NPEMMYLLECTBA YHUBEPCUTETA.

e  VYyauwmeca MOrytT nofyunmTb [OCTyn K WHTepHeTy C MNOMOLUbI0  KIMEHTCKOMN
ayTeHTndmkaumm dotlx nnm Beb-ayteHTUdUKaLNN.

o [logmeHa ARP wmexagy cTydeHTamu npegoTBpallaeTcs, YToObl rapaHTupoBaTb
CcTabunbHOCTb CeTu.

e TepMuHanbHble YCTPONCTBA B HEKOTOPLIX OTAENax (Hanpumep, B kKabnHeTe AnpekTopa)
MOTYT BbIXOAUTb B VIHTepHeT 6e3 ayTeHTudumkauum.
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Router

GO/1 : 192.16852

G2/30,SVI7 : 192.168.5.1

TG —  _— 8, — Core Layer
SVI 1000:192.168.300.1
Supper vian 1000
Sub vian:1001-2000

Servers Area

I
| I
[ I

President's Office I | Teacher Dormitory Area
| |
[ I

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

92.168,100.1/24 92.168.200.1/2 92.168.300.1/24

o 192168100424, __ __ 12168200024 _ _, | __ _ 192168300124
PucyHok 4-1.

TpaavunoHHas KaMnycHas ceTb CNPOEKTMPOBaHa nepapxn4eckn u COCTOUT N3 YPOBHSA JOCTyNa,
YPOBHS KOHBEPreHUMN 1 YPOBHSA fApa, rAe YpoBeHb JOCTYNa BbINOMHAET yrpasreHne JOCTYNoM
nonb3oBatenen. OgHako B pacLUMPEHHOW KaMMyCHOW CEeTU YPOBHA 2 ynpasBreHue AOCTYrnoMm
nosib3oBaTernen OcyLLEeCTBNAeTCA C NOMOLLbLI0O KOMMYyTaTopa agpa, HUKe KOTOPOro CyLLIECTBYIOT
KOMMyTaTopbl AocTyna 6e3 yyacTusa kakoro-nmbo npomMexyToyHoro yctpomcTtea. Bce nopThbl
Mexay KOMMyTaTopoM siipa U KOMMyTaTopamu Aoctyna (Takmumu kak kommyTtatopbl B, C u D Ha
PucyHke 4-1) 9BNSA0TCA TPaHKOBbIMM NOPTaMMU.

KommyTaTtopbl nonb3oBatenbckoro gocryna B, C n D nogkntovatotes K MK B pasnmyHbix oTaenax
yepe3 nopTbl OOCTyna, a BUPTyalnbHblE€ §OKanbHblE CETU COOTBETCTBYKOT BMOXEHHbLIM
BUPTYanbHbIM SIOKanbHbIM CETAM, HAaCTPOEHHbIM Ha HUCXOAALWMX NopTax KoMMyTaTopa s4pa,
NMo3TOMY Mofb30BaTENN LOCTyNa HaAXOAATCSA B pa3sHblX BMPTYyasibHbIX JIOKAIbHbIX CETSX AN
npegoTBpaLleHus cnydpuHra ARP.

KommyTtatop sgpa A noaknyaeTcda K pasnuyHbiM - cepBepaM, Takum Kak cepBep
ayteHTndmkaumm n cepeep DHCP. Cynep-VLAN un sub VLAN HacTpanBatoTCsi Ha HUCXOOSALNX
noptax. OgHa cynep-VLAN cooTtBeTcTByeT Heckonbkmm sub VLAN, n kaxpgasa sub VLAN
npegocTasnseT Nofnb3oBaTensam OCTYn.

4.2.1.2. PazBepTbiBaHne

Ha kommyTaTtope sgpa pasHble nonb3oBaTtenu goctyna uaeHtudouumpytotes no VLAN wu
Homepam nopToB. Kaxabi nonb3oBaTenb ocTyna (unu rpynna nonb3oBaTenen [octyna)
cootBeTCcTBYeT ogHou VLAN. [lopTel Ha KaxgoMm KoMmMyTaTope [OCTyna, KoTopble
NOOKIMIOYAOTCA K HUXECTOALMM MNOoNb30oBaTernsaM, HacTpauBalTCa Kak MnopTbl AOCTyna, U
KaxkgoMy Mnosib3oBaTernto JOCTyrna Ha3HavyaeTca ogHa nonb3oBartensckas VLAN B cooTBeTcTBUM
¢ nnaHuposaHnem VLAN. KommyTtaTop aapa He nepecokinaet 3anpockl ARP. KommyTtaTop aapa
oTBeYyaeT Ha 3anpocbl ARP TONMbKO OT ayTeHTUMMUMPOBAHHBLIX MNONb3oBaTenen, 4YTobbl
npegotepatmtb cnycpuHr ARP. Ha komwmyTtatope 9sgpa A nonb3osaTenbckue VLAN
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paccmatpuBatoTcs Kak sub VLAN, cynep-VLAN HacTpauBatoTcd, a SVI, cooTBeTCTBylOLIUE
cynep-VLAN, HacTpanBaloTCca Kak nofb3oBaTernbCKue L3k

e Ha downlink-noptax kommyTaTtopa agpa (kommyTaTtop A B 3TOM NpuUMepe), KoTopble
NOOKIMHOYAIOTCA K XKUIMIOM 30HE YYUTENs M KUMOW 30HEe Yy4aluuxcd, BKMOYEHbl Kak
ayTeHTudmkauma dotlx, Tak n Beb-ayTeHTUPUKALMS, NOSTOMY NONb30BaTENN MOryT
cB06OHO BbIGMpaTh NtoboN pexnm ayTeHTUdUKaumMm ans goctyna B VIHTepHeT.

e Jlobon cneumnanbHbIN OTAEN (Takow Kak kKabuHET AMpeKTopa B 3TOM NpMMepe) MOXeT
ObITb BblaeneH Ans koHkpeTHon VLAN, un ata VLAN mMoxeT 6bITb HacTpoeHa kak VLAN
6e3 ayTeHTMdUKaumm, 4ToObl MONb3OBaTENM B 3TOM OTAENe MOMMKU BbIXOAUTb B
NHTepHeT 6e3 ayTeHTuduKaumm.

4.2.1.3. ba3oBble KOHLEeNTbl

Pexum ayteHTUDMKaL MK

CylwecTtByeT ABa pexuma ayTeHTUduKauum: ayTeHTUduMKaums goctyna n ayteHTudukaumns
wno3a. B TpaguumoHHoOMm wmepapxuyeckon ceTu ayTeHTudumkaums goctyna  0OblYHO
BbINONHAETCA KOMMyTaTtopamu Aoctyna. B paclwmpeHHonW ceTn ypoBHA 2 yHKUMS AocTyna
nepegaeTcs KOMMyTaToOpy s4pa, B TO BPEMS KakK YCTPOMCTBa AOCTyna AOMKHbI NOAAEepXUBaTb
Tonbko 6asoBble yHKUMM nepeagpecaumm VLAN u ypoBHSA 2. [lockonbKy ayTeHTudukaums
AOCTyna BbINOMHAETCHA KOMMYyTaTopamu AOCTyna B TPagULMOHHOM UepapxXmyeckon cetn, a
KOMMYTaTOpOM siipa — B PacCLUMPEHHON MHOIOCITIOMHOW CEeTU YPOBHSA 2, HEKOTOPblE BHELLHWEe
dyHKUMM 1 noBefeHWe OyayT pasnuMyaTtbCA COOTBETCTBEHHO ANA ABYX Pa3HbIX PEXUMOB
ayTeHTuukaumn. Takum obpasoM, pexmm ayTeHTUMKauum OTHOCUTCA K ayTeHTudukaumm
Wwno3a 1M ayteHTMduKaumm goctyna. Ecnn ayteHTudumkaumsa goctyna nepemellaeTcs Ha
KOMMyTaTop f4pa, KOMMyTaTop sapa AOimKeH ObiTb BKIHOYEH C PEXUMOM ayTeHTudukaumm
Wwo3a Ans noaaepXkn 60nblIoro Konuyectsa nosib3oBaTeNnbCkUX 3anvucemn, obbl4HO BKOYas
Tabnuuy MAC-agpecoB ©onbluon emkocTn, Tabnumuy ARP n Tabnuuy maplwpytmusauun. B
NPOTMBHOM Crlydae KONMMYecTBO MnoadepXmMBaeMbiX Nnonb3oBaTenen 3aBUCUT OT annapaTHbIX
orpaHuyeHnin Ha 3anucu ACL. Kak npaBuno, eMKocTb annapaTHbiX 3anucen ACL orpaHuyeHa n
He MoXeT noadepxvsaTb OoOnblIOe KONMUYEeCTBO nonb3oBaTtenen. Pexum ayTeHTudukaumm
AocTyna o6bI4YHO NPUMEHUM TOSbKO B CLeHapUsX, rae ayTeHTUdmMKaumns ocTyna pa3sepHyTa Ha
KOMMyTaTopax gocryna.

VLAN c ocBoboXaeHuem ot ayTeHTUpukaumm

HekoTopble cneumanbHble OTAENbl MOryT ObiTh BbiaeneHol ansa VLAN 6e3 ayTeHTudmkaumm,
4YTOObl YNPOCTUTL yNpaBfeHne ceTbio, YTOObI NONb3oBaTENM B 3TUX OTAENax MOMU nosyyaTb
JOCTyn K ceTeBbiM pecypcam 6e3 ayteHTudukaumn. Hanpumep, kabuHeT gupekTopa MOXHO
pasgenntb Ha BUMPTYanbHblE NokanbHble ceTu 6e3 ayTeHTudmKaumm B ceTu Kamnyca, 4Tobbl
nonb3oBaTenn B kabMHETE ANPEKTOPA MOrn BbIXoAUTb B IHTEpHET 6e3 ayTeHTudunkaummn.

KonuuyecTBO nonb3oBaTtenen |IPv4

KonnuyectBo nonb3oBatenen pgoctyna IPv4 moxeT OblTb OrpaHM4eHo, 4ToObl 3awmTuTb
cTabunbHOCTb AOCTYyNa OHManH-nonb3oBaTenen B WHTepHeTe M ynyywnTb CTabUNbHOCTb
paboThl ycTponcTea.

NMPUMEYMAHUE: konnyecTBo nosnib3oBaTenen goctyna IPv4 no ymonyaHuio He orpaHU4yeHo; To
ecTb 60MbLIOE KONNYECTBO NOSb30BaTENEN MOXET BbITM B CETb NOCME ayTeHTUMKauumn, noka
He BygeT OOCTUrHYyTa MakcMmarnbHas annapaTHas MOLLHOCTb YCTPONCTBA.

Murpaumsa ayTeHTUDULNPOBaAHHbIX NONb3oBaTenen

Murpauus oHnanH-nonbL3oBaTensa 03Ha4YaeT, YTO OHMaNH-NONb30BaTENlb MOXET CHOBA MPONTH
ayTeHTumKaumo n3 pasHbix orM3n4eCKMX MECTOMOMNOXEHMIN AN AocTyna Kk cetu. OgHako B ceTu
Kamnyca AOns npocToTbl ynpaBneHus CTygeHTam OOblMHO npeanaraeTcsa  MponTu
ayTeHTudmkaumo 13 onpegeneHHoro Mecrta nepeg AOCTyNoM B MIHTEpPHET, HO OHM He MOryT

112

@ §) QTECH

MWP [OOCTYNHEE



PykoBofacTeo no Hactponke cepus QSW-6910

KoHdurypaumsa SCC

NPoOMTU ayTEeHTUMUKALMIO HA APYrMX nopTax AocTyrna. OTO O3Ha4aeT, YTo Nosfb3oBaTeNnu He
MOryT MurpuvpoBaTtb. B gpyrom crnyyae y HekoTOpbiX nonb3oBaTtenen ectb TpeboBaHue
MOBMMBHOro odhrca, U OHM MOTYT NPOXOAUTL ayTEHTUMUKALIMIO U3 pa3HbIX MeCT gocTyna. 3aTem

nonb3oBaTesin MOryT MUrpupoBaTb.

4.2.1.4. DyHKUUM

Ocob6eHHOCTb

PyHKUMA

Pexum ayTeHTUdUKaLUM

OTa d)yHKLI,I/IFI onpegendeT, pas3BepTbiBaeTCA I ynpaBrieHune
OOCTYynOM Ha KOMMYyTaTopax goctyna uimM KoMmyTaTtopax Agpa B
3aBNCUMOCTU OT I'IOTpe6HOCTeIZ pa3BepTbiBAHNA CETU

VLAN c ocBoboxaeHuem

OT ayTeHTudmnKaLmm

Monb3oBatenn B ykasaHHon VLAN MoryT ObiTb HAacTpOEHbl Kak
nosnib3oBaTtenu ¢ ocBOBOXaeHNEM OT ayTeHTUdrKauum

KonnyectBo

MNonb3oBaTenbckas eMKocTb IPv4 ykazaHHOrO HTepdenca moxeT

nons3oBartenen IPv4

ObITb OrpaHuyeHa, 4Tobbl rapaHTUpoBaTb CTabuUnbHOCTL AOCTYMa
none3oBartenen B IHTepHeTe

Mwurpaums Bbl  MoxeTe ykasatb, MOryT §nn ayTeHTUHOUUMPOBAHHbIE
AYTEHTUMDULMPOBAHHLIX | NOMb30BATENN MUIPMPOBaTb
Mnosib3oBaTeNnewn

O6HapykeHne OoHnauH-
cTaTtyca nonb3oBaTtesnis

Bbl MoxeTe ykasaTb, cregyeT v oOHapyxmBaTb Tpaduk
OHNawnH-nonb3oBaTenen, 4Tobbl NoNb3oBaTenb OTKIKYanca oT
ceTu, Korga Tpaduk Nonb3oBaTens HMWxXe 3aJaHHOro 3Ha4yeHus B
TeyeHve onpegeneHHoro nepuoaa BpeMeHu

4.2.2. Pexxum ayTeHTUUKaALMKN

CylwlecTtByeT ABa pexuma ayTeHTUduKauum: ayTeHTudmKaums Joctyna n ayteHTudukaumns
wno3a. B pexume ayTeHTMdMKauMM [OCTyna ynpaBneHne [JOCTYNoM BKMAKOYEHO Ha
KOMMyTaTopax goctyna. B pexume ayteHTMdUKaUMmM WNo3a ynpasneHne 4oCTynOM BKIHOYEHO
Ha KOMMyTaTopax sgpa. B kpynHomaclTabHOM ceTn, TakoW Kak kamrycHasi CeTb, €CTb COTHU
KOMMyTaTopoB Aoctyna. [lo cpaBHEHMIO C pPEeXMMOM ayTeHTMdUKauMmM [OCTyna pexum
ayTeHTumkaumm Wino3a ynpowaeT pyTMHHoe obcnyxvBaHue 1 ynpasrneHve KoMMyTaTopamm
A0CTyna, NOCKOSbKY KOMMYTaTOpbl 4OCTYNa AOSMKHbI NOAAEPXKMBATb TONBbKO OCHOBHbIE (OYHKLIMK
nepeagpecauun VLAN 1 ypoBHS 2. [103TOMY peKOMEHAYETCA PEXMM ayTEHTUDMNKALMM LLMIO3a.

4.2.2.1. MpuvHUMN paboTbl

Pexum ayTeHTUMKauMm Ha yCTPOMCTBE 3aBUCUT OT CETEBOIO YPOBHSI, HA KOTOPOM paboTaeT
YCTPOWCTBO ynpaBneHnsa goctynom. Ecnuv ynpasneHne gocTyrnom passepHyTo Ha KOMMyTaTopax
agpa (Hanpumep, B pacLUMPEHHOW CeTu YpOBHSA 2), TpebyeTcsa pexnm ayTeHTUduUKaumMm Wwno3a
Ha KomMMyTaTopax sapa. Ecnv ynpaBneHne AoCTynoMm pa3BepHYTO Ha KOMMYyTaTopax OCTyna,
pexum ayTeHTMdukaumm [omkeH 6biTb yCTaHOBNEH Ha ayTeHTUduKaumio [ocTyna Ha
KOMMyTaTopax gocryna.

NMPUMEYAHUE: nepesarpysuTe YCTPOMCTBO MOCIE WM3MEHEHUS pexnma ayTeHTUUKaumu,
4YTOObl HOBLIN PEeXUM ayTeHTUdUKaumm BCTynun B cuny. CoxpaHuTe TeKyLLyto KOHurypaumto
nepea nepesanyckoMm yCTPOWCTBA.
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4.2.3. VLAN c ocBoGoxaeHnem ot ayTeHTUdMKaumm

BupTyanbHble nokanbHble CeTM C OCBOOOXAEHMEM OT MAEHTUMMKALMU MCNONb3ylTCA ONs
pasmeLleHnss OoTAenoB ¢ 0ocobbiMu TpeboBaHMSIMM K OOCTyny, 4YTOObl Nonb3oBaTenM 3TMX
OTAENOB MOMMM BbIXOAUTb B WIHTepHeT 6e3 uaeHTUduKauum, Takoh kak dotlx unu
BeG-ayTeHTudnKkauus.

4.2.3.1. MpuHUMn paboTbl

MNpegnonoxum, 4YTO Ha ycTponcTBe BkMoyeHa yHkums VLAN ¢ ocBoboxgeHvem OT
ayTeHTudmkaummn. Korga yctporcteo obHapyxueaeT, 4To nakeT noctynaet ns cetm VLAN 6e3
naeHtTudmkaummn, ynpaeneHme OOCTYNOM He BbINoOnHseTcs. Takum obpas3om, nonb3oBaTenu
VLAN 6e3 naeHtudurkauum MoryT nonyunTs AocTyn K iHTepHeTy 6e3 naeHTudukaumnm. PyHkumio
VLAN c ocBoboxaeHuem OT ayTeHTUdUKauMM MOXHO paccmaTpuBaTb Kak pas3HOBUAHOCTb
NPUNOXEHUN 3aLUMLLEHHBIX KaHanoB.

NMPUMEYAHUE: Tonbko kKommyTaTopbl nogaepxmsatoT oyHkumio VLAN ¢ ocBobOXaeHNEM OT
ayTeHTudmKaumm.

NPUMEYAHUE: moxHo HacTpouTb Ao 100 VLAN ¢ ocBoboxaeHnem ot ayTeHTudukaumu.

NMPUMEYAHMUE: VLAN c ocBoboXaeHnem oT ayTeHTUdUKaLMM 3aHMMaloT annapaTHble 3anucuy.
Korga ynpaBneHue [OCTYyNnoMm, Takoe kak ayTeHTUdumkaums, OTKMo4veHo, HacTponka VLAN c
ocBObOXOEHNEM OT ayTeHTUdMKaUMM UMeeT ToT Xe addekT, 4To u B cnyyae, korga VLAN c
ocBobOXOeHNeM OT ayTeHTUMKaumm He HacTpoeHbl. [10aToMy pekoMeHAyeTCa HacTpavBaTb
BMpPTYarbHble foKanbHble ceTy 6e3 ayTeHTMduKauum 4ns nonb3oBarternen, KoTopbiM TpebyeTcs
poctyn B UHTepHeT 6e3 ayTeHTUdMKaLumn, TOMbKO MNPU BKAKOYEHHON (PYHKLMKW ynpasrieHus
AOCTYMOM.

NMPUMEYAHMUE: xoTta naketbl n3 ceten VLAN C ocBoboOxageHnem OT ayTeHTudmkaumm
0CBOBOXOEHbI OT KOHTPOSA AOCTyNa, OHW BCE PaBHO OOSMKHbI OblTb MPOBEPEHbI C MOMOLLIbIO
security ACL. Ecrnn naketbl nonb3oBatenenn B VLAN 6e3 ayTeHTUMKALUN OTKIIOHEHbI B
cootBeTcTBMM C security ACL, nomnb3oBaTenn BCe paBHO He MOryT MNOnyyYnTb AOCTYn K
NHTepHeTy.

NMPUMEYMAHUE: B pexume ayTeHTUUKAUMWN LWNKO3a YCTPOWUCTBO HE WHULMUPYET HUKaKUX
ARP-3anpocos k nonb3oartento B VLAN 6e3 ayteHTUmkaumm, n npoken-cepeep ARP He byaeT
paboTaTtb. Taknm 06pasoM, B pexnme ayTeHTUUKALMM LIM03a NoNb3oBaTeNny B pasHbIX CeTAX
VLAN, 0CcBOGOXAEHHbLIX OT ayTeHTUdMKALMM, HE MOTYT MOMAYyYNTb AOCTYN APYr K Apyry OO0 Tex
nop, noka nonb3oBaTenu He ByayT ayTEHTUULNPOBAHDI.

4.2.4. KonuyecTtBo nonb3oBaTteneu IPv4

Ona noebiweHns cTabunbHocTM paboTbl ycTponMcTBa M 3awMTbl OT rpyboro cunosoro
BO3AENCTBUSA CO CTOPOHbI HEaBTOPM30OBaHHbIX NOMb30BaTeNen Bbl MOXETe OrpaHnyYnTbL obLuee
KOnmM4ecTBO nonb3oBaTtenen goctyna IPv4 Ha onpegeneHHoM NopTy YCTPOMCTBA.

4.2.4.1. MpuvHUMN paboTbl

Ecnn oOwee konnuecTBO nonb3oBaTenien ¢ goctynom K IPv4  orpaHuM4eHo, HOBble
nonb3oBaTenu, NpeBbiwakLne obliee KONMYeCTBO, HE MOTYT NOMYYMTb AOCTYN K VIHTEpHeTy.

NMPUMEYAHUE: TONMbKO KOMMYyTaTOpbl MNOOOEPXMBAIOT OrpaHWYeHne Ha KONMM4ecTBO
nonb3oBartenen goctyna IPv4.

NMPUMEYAHMUE: konuyecTsBo nonb3oBaTenen gocryna IPv4 He orpaHU4eHo Ha yCTPOWCTBE Mo
YMOJSYaHMIO, HO 3aBUCUT OT annapaTHbIX BO3MOXHOCTEN YCTPONCTBA.

NMPUMEYAHMUE: B uncno nonb3oBatenen goctyna IPv4 Bxoaat none3osaTtenu IPv4 Ha ocHoBe
pasnuuHbIX QYHKUMA NpuBA3KU. [lOoCKOMbKy KONMyecTBo norib3oBaTtenen poctyna IPv4
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HacTpauBaeTCs B peXxume KoHurypaumm nHtepdenca, orpaHMyeHne BKNYaeT Kak Konnm4ecTeo
nonb3oBartenen IPv4, creHepupoBaHHbIX Ha MOPTY, Tak U rrnobanbHO CreHepupoBaHHbIX
nonb3osatenen IPv4. Hanpumep, Bbl MOXeTe YCTaHOBUTb MaKCUMarbHOE KOSIMYEeCTBO
nonb3oBatenen goctyna IPv4 Ha nopty Gi 0/1 paBHbIM 2, 3anyCTUTb KOMaHAbl ANA NPUBA3KN
nonb3oBatens IPv4 Kk nopTy, a 3aTteM 3anyCcTUTb KOMaHAbl Ons NPUBA3KM rnobanbHoro
none3osatensa IPv4 k nopty. Ha camom gene Ha nopTy y)Xe eCTb ABa nonb3oBaTtensa gocTyna.
Ecnn Bbl nonbiTaeTecb npuBsidaTb Apyroro none3osatenst IPv4 wnu gpyroro rno6anbHoro
nonb3osartens IPv4 kK nopTy, onepaunsi NpUBA3KM 3aBEPLUNTCS OLLMOKOMN.

4.2.5. Murpaumsa ayTeHTU(pULUNPOBaHHbIX NONb30oBaTenemn

B peanbHo ceTu nonb3oBaTenu He ob6s3aTenbHO Mony4YawT AocTyn K WHTepHeTy wu3
dmKkcnpoBaHHoro Mmecta. BmecTto aToro nonb3oBaTteny MoryT GbiTb NepeBeaeHbl B Apyron oTaen
Unu odmc nocne nNpPOXoXAeHUst ayTeHTUdukaumm B ogHoM MecTe. OHU He OTKIYalTCs
aKTUBHO, a OTKMIOYalOT ceTeBble kKabenu 1 NepeHoOCAT CBOM MOOUIbHbIE TEPMUHANbLI B HOBbIN
ocuc ans gocTtyna kK cetTu. 3aTeM 3T0 NPUBOAUT K Npobneme Murpaumm ayTeHTUOULMPOBAHHBLIX
nonb3oBatenein. Ecnu murpaums nonb3oBaTenen, npolleawmnx ayTeHTUdUKauuw, He
HacTpoeHa, Nonb3oBaTesb, NOAKMHYAOLMIACS K CETU B OAHOM MECTe, He MOXEeT MOAKMIOUYNTLCS
K ceTu B IpYrom mMecTe 6e3 npeaBapuTenbHOro Bbixoda B aBTOHOMHbIN PEXMM.

4.2.5.1. MpuHUMn paboTbl

Korga wmwurpauusa ayTeHTUUUMPOBAHHBLIX MONb3oBaTenen BKKYEHaA, Mogynb dotlx wnu
Beb-ayTeHTUMKaumm  yctponctea obHapyxmBaeT, 4TOo Homep nopta wnm  VLAN,
cootBeTcTBYtowmn  MAC-agpecy nonb3oBaTens, Wu3MeHuncs. 3ateM  nonb3oBaTtenb
NPUHYONTENBHO OTKITOYAEeTCs OT CETU N AOSMKEH CHOBA NPOWTK ayTeHTUMKaumio, npexae 4em
NoAaKnYaTbCs K CeT.

NMPUMEYMAHUE: yHKUMA mMurpauumn ayteHTUUUMPOBAHHBIX Mofb3oBaTenen Tpebyer
nposepkn MAC-agpecoB nosb3oBaTenen n HegencTBuTenbHa ANa nonb3oBaTesien, Y KOTopbIX
ecTb ToJibko IP-agpeca.

NMPUMEMAHUE: dyHKUMA Murpaumm nonib3oBaTenen, npolweflumx ayTeHTudukauumio,
Nno3BosNiieT NoMb30BaTEND, KOTOPbLIA MNOAKNIYAETCA K CETU B OQHOM MecCTe, MOAKIoYaTbhCs K
ceTu B ApYrom MecTe, He OTKMYasach cHavana. Ecnv nonb3oBaTtenb NOAKIIOYAETCH K CETU B
OQHOM MecCTe, a 3aTeM BbIXOOUT U3 CeTU B 3TOM MecCTe, UM ecnu nornb3oBaTterlb He
noAknoyaeTcsa K ceTu OO nepexoda B Apyroe MecTo, CUTyaums BbIXOOUT 3a paMku auanasoHa
MuUrpauum ayTeHTMpULMPOBaHHBLIX NONb30oBaTenen.

NMPUMEYAHUE: BO Bpemst murpauum cuctema npoBepsaeT, U3MEHUNCA NN naeHTudukatop
VLAN mnun Homep nopTa, cooTBeTcTBylOWMI MAC-agpecy nonb3oBaTtens, YTobbl onpeaennTsb,
MuUrpuposan nu nonb3osatens. Ecnn ngeHtndukatop VLAN Unn HoMmep nopTa coBnagalT, 3TO
O3HayaeT, 4YTO nonb3oBaTefb He MUrpUpyeT; B NPOTUBHOM Crfy4yae 3TO O3HA4yaeT, 4To
nornb3oBaTtenb Murpyposan. B cooTBeTCTBMM C MpedblayluM MPUHLMNOM, €Cnu  Apyrou
nonb3oBartesib B cetu ucnonbdyeT MAC-agpec OHnawmH-nonb3oBaTend, cuctema OwwnboYHO
OTKMIOYMT OHMAaNH-NONb30BaTeENS, eCnn He ByaeT NPUHATO AOMNONHUTENbHOE pelweHne. YTobbl
npegoTBpaTuTb Takyto npobnemy, dotlx unm Beb-ayTeHTUMKaumsa NpoBepaT, AENCTBUTENBHO
nn nonb3oBaTenb Murpuposan. [na nonb3oBaTens, KOTOPbIA MOAKIOYAETCa K CeTu yepes
BebG-ayTeHTUMKaUMO unm ayTeHTudmkaumio dotlx ¢ asTopusaumen no IP, dotlx wnm
Beb-ayTeHTUbuKaumna otnpasnseT 3anpoc ARP B ncxogHoe MeCTO nonb3oBaTend, ecnu
oBHapyxuBaeT, 4To ToT xe MAC-agpec HaxoauTcs B ceTu B agpyron VLAN vnuv Ha gpyrom nopry.
Ecnn B TeyeHne ykasaHHOro BpeMeHW OTBET He MOMy4eH, 9TO O3HaYyaeT, YTO MeCTOMOonoXeHne
nosib3oBatensd AeNCTBUTENTbHO M3MEHUIOCh, N MUrpaumnsa paspelleHa. Ecnn oTeeT nonydeH B
TeYyeHue yKasaHHOro BpPEMEHW, 3TO YKasblBaeT Ha TO, YTO Monb3oBaTeNb (QakTUYeCKu He
MUrpUpyeT M B CeTU MOXEeT CyLlecTBOBaTb MOLUEHHUYeCKUin nonb3oBaTtenb. B nocnegHem
crny4ae murpaums He BbinosnHsaeTcs. 3anpoc ARP oTnpaBnsieTcs pas B CEKyHAY MO yMOMYaHWI0
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N oTnpaBnsaeTcst B OOLEN CMOXHOCTU NSATb pa3. ATO O3HA4yaeT, YTO MuUrpaums MoxeT ObiTb
noaTBep>KaeHa TONbKO Yepes MATb cekyHd. [lapameTpbl, CBsA3aHHble C TanM-ayToM, BKIHYas
WHTepBan 1 BpeMsi MPOBEPKU, MOXKXHO M3MEHUTL C MOMOLLLIO KOMaHZ arp retry times times u arp
retry interval interval.

4.2.6. ObHapyxeHue oHNanH-cTaTyca nonb3oBaTens

Mocne Toro, kak Nonb3oBaTesb BbIXOAUT B VlHTepHeT, OH MOXeT 3abbITb BbINTU B aBTOHOMHbIN
pPeXUM UNn He MoOXeT BbINTU B aBTOHOMHBbIN pexXnm n3-3a cboeB TEPMUHanNa. B atom cny4yae C
nonb3oBaTtend 6yneT npoaosKatb B3MMaTbCA nnata, U No3TOMY OH NMOoHeceT onpeneneHHbIe
OKOHOMUYECKMEe notepu. Ytobbl 3alUTUTL nNpenmyLlecTsa nonb3oBaTenen B VlHTepHeTe, B
yCTpOIZCTBe npenoycmMmoTpeHa (byHKLl,VIFI onpepeneHna Toro, OEeNCTBUTENBbHO NN NONb3oBaTeNun
HaxogsaTca B cetu. Ecnu yCTpOVICTBO CynTaeT, 4YTO nofib3oBaTtesib HEe B Ce€TU, OHO aKTUBHO
OTKIKO4YaeT Nnosib3oBaTen4.

4.2.6.1. MpuHUMN paboTbl

OnpegeneHHbln MHTepBan O6GHapyXeHus1 npegycTaHoBneH Ha yctpoucTee. Ecnn Tpadmk
nosnib3oBaTens HWKe onpedeneHHoOro 3HavyeHus B 3TOM MHTepBarne, YCTPOMCTBO CUYMTAET, YTO
Nnonb3oBaTerb He UCMOMb3yeT CeTb, U MOITOMY HaMPSMY OTKIIOYaET Nofb3oBaTens.

4.3. KoHdurypauus

AnemeHT NMpeanoxeHnsa U cBs3aHHble C HAMU KOMaHAbI
KOHduMrypaumm

HacTtponka pexuma | HeobsasatenbHass KoHdurypaumsd, KoTopasd wucnosnb3yetcsa Aans

ayTeHTMdmKaumm HaCTPOWKN pexnmMa ayTeHTUuKaumm ans ycTpomcTsea
[no] auth-mode gateway HacTtpauBaeTt pexum
ayTeHTumKaumm

HacTtponka VLAN c | HeobsasatenbHass koHdurypaums, KoTopad wucnosnb3yetcsa Aans
ocBObOXOEeHMEM  OT | ykasaHusi nonb3oBaTenen, Yo VLAN MoryT BbixoauTh B UHTEpHET 6e3
ayTeHTMdmKkaumm ayTeHTudmKaumn

[no] direct-vlian HacTtpauBaeTt VLAN 6es

ayTeHTudmKaumn
HacTpoiika HeobsasatenbHass koHdurypaumda, KoTopad wucnosnb3yetcsa Ans
KonuyecTtsa yKasaHus MaKCUManbHOro KonmuyectBa Mofb3oBaTenien, KoTopbIM

nonb3oBartenen IPv4 | paspelleH JOCTyN K onpeaeneHHoMYy uHTepdency

[no] nac-author-user maximum | HactpauBaeTt KONnn4ecTBo
nonb3osatenen IPv4, koTopbiM
paspeLueH aocTyn K

onpeaeneHHoOMy NHTepdency
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AnemMeHT MNMpeanoxeHns n cesi3aHHble C HAMU KOMaHAbI
KOHdurypaumm

HacTtponka murpauun | HeobsasatenbHas KOHCbI/lrypaLl,I/lﬂ, KOTOpaAaA Mucnosnb3yeTcA, YTOOLI

aBTOPU30BaHHbLIX ykasaTtb, MOryT 1M OHfMlanH-NoNb3oBaTeNM CO  CTaTUYECKUMU
nosib3oBartenemn MAC-agpecamu MurpupoBsaTb

[no] station-move permit HacTtpauBaer, MOryT n

nonb3oBaTenu, npowleaLluve

ayTeHTUMUKALMIO, MUTPUPOBATb

Hactpovika Heobsa3aTenbHasa KoHdurypaumsi, KoTopass Wucrnonb3yetcs Ans
onpenenexHus yKkasaHus, cnegyeT M BKNOYaTb  QYHKUMIO  onpedeneHus
oHNawH-cTatyca OHNawvH-cTaTyca nonb3oBaTens
nonb3oBarens
offline-detect interval threshold | HacrpauBaet napameTpsbl
dPyHKUMK onpeneneHns

OoHnan H-CTaTyCa noJjib3oBaTtend

no offline-detect OTknovaeTt dYHKLMIO
onpegeneHns  OHMNanH-cTaTyca
nonb3oBartens

default offline-detect BoccranaBnusaet pexxum

onpefeneHna  oHManH-cTaTtyca
Nonb30BaTens no yMosyaHuio

4.3.1. HacTtpouka pexnma ayteHTUdPUKauum

4.3.1.1. ddhceKkT KOHpUrypaumum

BbINONHATL 9Ty HACTPOMKY UMM HEe BbINOMHATE 3TY HACTPOWKY, YTO 3aBUCUT OT pakTUYECKOro
pasBepTbiBaHNA ceTu. B nepapxmnyeckon cetm KOMMyTaTopbl AOCTYMNa BbINOMHSAOT ynpaBneHue
AOCTYNOM, 1 BaM He HY>XHO YKasblBaTb PEXUM ayTeHTUMKALMW, Bbl MOXETE NPOCTO COXPaHUTb
KOHUrypaumio rno ymon4aHuio. B paclumpeHHom ceTn ypoBHSA 2 € yaaneHHbIM ypoOBHEM AOCTyna
YCTPOWCTBO LUSI03a BbINOSIHAET yrnpaBrieHne JOCTyNnoM, a 3aTeM BaM Heobxoanmo yCTaHOBUTb
pexunum ayTeHTUdMKauMm Ha ayTeHTudrkauuio Wwrosa, YTobbl Nonb3oBaTeny MOrfivM nponTm
ayTeHTUMKaumo N NOAKMHYNTLCA K CETU NOCE TOro Kak crnyxba ynpasneHus 4oCTynoMm, Takas
Kak dot1lx unu Beb-ayTeHTUdUKaLWS, BKIOYEHA Ha LUNHO30BOM YCTPOMCTBE.

4.3.1.2. Mepbl NpeaoOCTOPOXHOCTU

Ecnu ynpaBneHvne OoCTynoMm pasBepHYyTO Ha KOMMyTaTope siapa, BaM HeoGXoauMmo
N3MEHWUTb pPeXxuMM ayTeHTUdMKauMM Ha KOoMMyTaTope siapa Ha ayTeHTUdUKaLmo
wnto3a. Ecnu KoHTposb AOCTyna He pa3BepHYT Ha KOMMYyTaTope siAapa, BaM He HYXXHO
HacTpamBaTb PEXUM ayTEeHTUDUKALMN.

Bam Heobxogumo nepesarpy3ntb YCTPOWCTBO MOCMNEe WU3MEHEHUs  pexuma
ayTeHTumrKaumm, 4Tobbl HOBLIV PEeXUM ayTeHTudunKaumm Bctynun B cuny. CoxpaHuTe
TEKyLLYI KOH(pUrypauuio nepe nepesanyckoM yCTPOMCTBA.
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4.3.1.3. MeToa KoHUrypauum

HacTponka pexuma ayTeHTuurkaLmm

HononHutenebHaa koHdurypaums. OH onpedendeT nNos3vumio AOCTyna yCcTpOWCTBa B
peanbHon ceTu.

BeinonHute HaCTpOIZKy B COOTBETCTBUU C (baKTVI‘-IeCKI/IM pa3BepTbiBaHNEM CETU. Ecnu
KOMMYTaToOp 4dApa BbINONHAET ynpaBreHune [OOCTynoM, YCTaHOBUTE  pPeXnMm
ayTeHTI/ICbI/IKaLI,MM Ha ayTeHTI/I(bVIKaLI,VIlO wro3a Ha KoMmmyTaTtope daapa; B NMPOTUBHOM

cny4dae npocCTo OCTaBbTe KOHd)I/IpraLWII'O No YMOJITHYaHUIO.

KomaHga [ no ] auth-mode gateway
OnucaHue NO: ecnu KOMaHAaa COAEPXMUT 3TOT NapamMeTp, 3TO yKa3blBaeT, YTO PeXuMm
napameTpoB ayTeHTUmkaumm BOCCTAHOBMEH ANA ayTeHTUdMKauunm AocTyna; To eCcTb

rokanbHoe YCTPOWCTBO SIBNAETCS TOMbKO YCTPOWCTBOM [OCTyna, a He
LLTO30BbIM YCTPOUCTBOM.

auth-mode gateway: ecnu komaHga COAEpPXWUT ITOT napameTp, 3TO
yKasbIBaeT, YTO PEXMM ayTeHTUMKALMM YCTaHOBMNEH Ha ayTEHTMdUKALMIO
Wn3a; TO €eCTb foKanbHOe YCTPOWUCTBO $SBNSAETCS OAHOBPEMEHHO
YCTPOWCTBOM LUSIKO3a N YCTPOMCTBOM JOCTYNa

Mo ymonyaHuo

Pexum ayTeHTUdUKaumm goctyna

KomaHgHbIn
PEXUM

Pexunm rnobanbHomn koHdurypauum

PykoBoacteo no
MCNONb30BaHNIO

Wcnoneb3ynte 9Ty KomaHZy, 4TOObl onpefenuTb no3vumio  JocTyna
YCTPONCTBA B CeTU. BbINONHATL 3Ty HACTPOWKY WIIM HE BbIMNOMNHATL 3TY
HaCTPOWKY, YTO 3aBUCUT OT TOro, pas3BepHyTa nu (PYHKUUSA ynpaBrieHus
AOCTYNoM Ha KOMMyTaTtopax [JdocTyna B CeTU WM passBepHyTa Ha
YCTPOWNCTBE LUM03a.

Mcnonb3ynte 3Ty KomMaHay, 4Tobbl M3MEHUTb PEXUM ayTeHTUduKaumm,
HaCTPOEHHbIM Ha YCTPOWCTBE, C ayTeHTUduKaumm [Joctyna Ha
ayTeHTudmkaumto wnto3a. Vicnonb3ynte komangy no auth-mode gateway,
4YTOObI NBMEHUTb PEXUM ayTEHTUMUKALNN, HACTPOEHHbBIN Ha YCTPOWCTBE, C
ayTeHTUmkaumm wro3a obpaTHo Ha ayTeHTMdUKaUMIO 4OCTyna

4.3.1.4. NpoBepKa

NMPUMEYAHUE: npoBepbTe KOHMpUIypauuio, MCNOoMb3ya Creayowmn MeToa:

Bkntounte dotlx wnm BebG-ayTeHTUUKAUMIO HA OOHOM MOPTY YCTPOWCTBA W BbINOSHUTE

COOTBETCTBYHOLLYHO

ayTeHTMdUKauMio Ha KineHnte. [locne noaknoyeHuss K MHTepHeTty

npoBepbTe, MOXeTe N1 Bbl MONYy4YUTb OOCTYN K CeTeBbIM pecypcaM. 3aTemM OTKIYUTECH U
npoBepbTe, He MOXeTe NN Bbl NOMYYUTb AOCTYM K yKasaHHbIM CeTEBbIM pecypcam.

4.3.1.5. NMpumepbl KOHpUrypaumm

B crnegytowiem npumepe KOHUrypaumm onvcbiBaeTCsl TONbKO KOHMMUrypauumsi, cBsidaHHasi C

SCC.
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Konpurypaiun SCC

YcTaHOBKa pexuma ayTeHTU(PUMKauMum Ha ayTeHTU(MKauMIo LWnko3a, YTobbl
yHKUMA ynpaBreHus 4OCTYNOM NepemMecTunach Ha LWo30Boe YCTPOUCTBO AApa
B PpacLUMPEHHON CeTU YPOBHS 2 C yaaneHHbIM YPOBHEM

CueHapun:

Router
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GOV 192.168.5.2

G2/20,5VI T ; 192.168.5.1
Switch A
G211 3

''''''' — Core Layer
SV 100:192.168.100.1 A

SWI 1000:192.168.300.1
G213 Supper vlan 1000
————— " — = — — — 3ubvlan:1001-2000
Trunk =

|;udent_ o ______D_ -

- T T ] _Sl.[ﬁrm1ﬁ
Sub vlan:201-80 =
@ Switch C __ | |Living Area — &GESF Syitch D

Headmaster's Office VLAN VLAN
WVlan 100 Vian 201-800 Wlan 1001-2000
MNetwark Seament Network Segment INetweark Segment
192 168,100,024 192168, 200.0/24 192.168.300.0/24
Gateway Gateway Gateway
__ _lsz1ee100M/24 | _ 1921882004724 o 1921683001724
PucyHok 4-2.
LWarn Ha kommyTatope A (KOTOpbI SIBRSieTCS YCTPONCTBOM LUM03a sigpa) yCTaHOBUTE

HaCTPOWKN | peXxnm ayTeHTUmnKauum Ha ayTeHTUmnKauuio LWwno3sa

KommyTa- SwitchA(config)#auth-mode gateway
e Please save config and reload system.

SwitchA(config) #exit

*Nov 7 10:13:27: %SYS-5-CONFIG_I: Configured from console by console
SwitchA#reload

Reload system?(Y/N)y

SwitchA#

Mpoeepka | Micnonb3ynte komaHdy show running, 4Tobbl NPOBEPUTL, BCTYNUMa nn B cuny
KOH(purypaums

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

T auth-mode gateway

SwitchA(config)#
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4.3.2. Hactponka VLAN c ocBob6OXaeHueM OT ayTeHTUcukaumm

4.3.2.1. ddheKkT KOHpUrypaumum

Hactpoite BupTyanbHble rokanbHble CeTU C 0cBOBGOXAEHWEM OT ayTeHTudMKauum, YTobbl
nonb3oBaTeENN B 3TUX BUPTYasbHbIX JIOKamNbHbLIX CETSAX MO nony4yaTtb AOCTyn Kk MIHTepHeTy 6e3
ncnosnb3oBaHus dotlx unu se6-ayTeHTUMKaLUN.

4.3.2.2. YBegoMneHua

BupTtyanbHble nokanbHble ceTn ¢ 0CBOBOXAEHNEM OT ayTeHTUdUKaUMM 03HAYalT TOMbKO TO,
YTO MNOMb30BaTENAM B 3TUX BUPTYanbHbIX NOKamNbHbBIX CETAX HE HYXXHO NMPOXOAUTb NPOBEPKY,
CBSAA3aHHYIO C ayTeHTMdMKaumMen JOCTyna, HO BCE Xe OHW OOSPKHbI MPOXOoAUTb MPOBEPKY Ha
ocHoBe security ACL. Ecnn ykasaHHble nonb3oBatenn unm cetn VLAN 3anpelueHbl B
cooTBeTCcTBMM C security ACL, coOTBETCTBYHOLUME MOSb30BaTENN MO-NPEXHEMY He MOryT
nony4nTb JOCTyn K MIHTepHeTy. MNoatoMmy BO Bpems HacTporikn ACL HeobGxoaumo ybeaumTbes,
4yTO ykasaHHble VLAN wunu ykasaHHble nonb3oBatenu B VLAN 6e3 ayTeHTudukaumm He
3abrokupoBaHbl, ecrnm Bbl HageeTecb, 4TO nonb3oBaTenn B VLAN c ocsoboxgeHuem oOT
ayTeHTumkaumm cMoryT nony4dmTb JoCcTyn K MHTepHeTy 6e3 ayTeHTudmkaumn.

4.3.2.3. laru HacTpouku
HacTtponka VLAN ¢ ocBoboxaeHnem oT ayTeHTUdmKaLmm

e [lononHuTenbHaa koHdwurypaums. YTobbl M30aBUTL BCeX MNofib3oBaTenen B
onpegeneHHblx VLAN oT dotlx unu Beb-ayteHTUdumkauumn, Hactponte 3t VLAN kak
VLAN c ocBoboxaeHnem oT ayTeHTUDMKaLMN.

e BbinonHuMTe 3Ty HACTpOKMKy Ha KOMMyTaTopax OOCTyna, KOHBEpreHuuu unu sigpa B
3aBMCUMOCTU OT pacnpenerneHns nonb3oBaTenen.

KomaHga [no] direct-vlan vianlist

OnucaHue NO: ecnv KomaHda CcoOepXuT JTOT napamMeTp, 3TO O3HayaeT, 4To

napameTpoB kKoHdurypaums VLAN c ocBoboxgeHveM OT ayTeHTudumkaumm Oyaer
yaaneHa.

vlanlist: aToT napameTp ykasbiBaeT cnmcok ceten VLAN Ges
naeHTudmrkaumm, KoTopble HE0H6X0ANMMO HAaCTPOUTL UNKN yaaANUTb

Mo ymonuanmio | VLAN c ocBoboxgeHMeM OT ayTeHTUUKALMM HE HACTPOEH

KomaHaHbIn Pexunm rmobanbHon kKoHdurypauum
pexXunm

PykoBogcteo no | Micnonb3ynte 3Ty KomaHgy, 4tobbl HacTtpouTb uim yganutb VLAN c
NCNONb30BaHNIO | OCBOBOXAEHMEM OT ayTEHTUUKALMM

4.3.2.4. NpoBepKa

MpoBepbTe koHUrypaumto VLAN 6e3 ayTeHTUdUKaLmm, UCnonb3ysa cneayrowmi MeToA;:

Bkntounte ayteHTudpmkaumo dotlx Ha downlink-nopTtax, KoTOpble nNOAKMYalTCa K
nonb3oBaTeflbCKMM TepMuHanam, gobaebTe downlink-nopThl, KOTOpble MNOAKIOYAKTCHA K
Nonb30BaTENbCKMM TEPMUHANaM, B ONpPeAeNeHHY0 BUPTYarbHYHO JIOKANbHYH CETb Y HACTPONTE
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BMPTYarbHYH NIOKanbHY CETb KaK BUPTYarbHYO NoKanbHyt0 ceTb 6e3 ngeHtudumkaummn. 3atem
oTkponTe Internet Explorer n BBeaute [OeNCTBUTENbHbIM agpec 3KcTpaceTu (Hanpumep,
www.qgtech.ru). Ecnn nonb3oBatenn MOryT OTKpPbITb COOTBETCTBYHLLYIO Beb-CTpaHuuy B
NHTepHeTe, 310 03HavaeT, 4To VLAN c ocBoboXaeHMeM OT ayTeHTUdUKALMM AENCTBUTENbHA;
B npotnBHoM cny4dae VLAN c ocBo6oxaeHnemM oT ayTeHTudmkaumm He 4ENCTBYET.

Ncnonb3ynte komangy show direct-vlan, 4tobbl npoBepuTb koHgwurypaumio VLAN 6Ges
ayTeHTUMKaLmMm Ha yCTPONCTBe.

KomaHpa show direct-vlan
KomaHaHbIn MpuBunernpoBaHHbin pexnm EXEC, pexum rnobanbHon KoHdurypaumm
pexum NN pPEXNM KOHUrypauum nHtepdenca

PykoBoactso no | Pexum rnobanbHom KoHurypaumm
NCNonb30BaHUIO

Mpumep QTECH#show direct-vlan
NCMosib30BaHUs .
direct-vlan 100

4.3.2.5. NMpumepbl KOHpUrypaumm

NPUMEYAHMUE: B crieaytoLlieM npuMmepe KoOHUrypaumm onncbiBaeTcs TONbKO KOHMUrypauus,
csA3aHHasa ¢ SCC.

HacTtponte VLAN 6e3 ngeHtudunkaummn, 4tobbl onpeneneHHble nosib3oBaTeny Mornm nonyyntb
noctyn K MHTepHeTy 6e3 nageHtndmkaumm.
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CueHapun:
Router
GO/ : 192,168 5.2
GZ/20,5VI T : 192.168.5.1
Switch A
ol G — — Core Layer
SV 100:192.168.100.1 5W1 1000:192.168.300.1
Supper vlan 1000
—————— = — — — 3ubvlan:1001-2000
- Trunk - —
-
.. " 71 TSuppervlan 200 . - — — —J— ™
Sub vian:2071-80 | student - -

Gateway
192.168.100.1/24

Headmaster's Office
Wlan 100
Metwork Segment
192 168.100.0/24

PSwitch C __| | Living Area — %

VLAN VLAN

Vian 201-800 Wian 1001-2000
Netwerk Segment INetweark Segment
192 168.200.0/24 192.168.300.0/24
Gateway Gateway
192.168.200.1/24 192 168.300.1/24

— — — —— — — _—
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PucyHok 4-3.

Larn e Ha kommyTtatope A (KOTOpbI SBNSAETCA OCHOBHLIM YCTPONCTBOM
HacTpPOViK/ wnto3a) yctaHosuTe nopT Gl 2/1 B ka4yecTBe MarucTpanbHOro nopta u
BKMOUNTE ayTeHTUdUKaumo dot1x Ha aToM NopTy.

e Ha kommyTatope A (KOTOpbI SIBMSIETCS YCTPOMCTBOM LUMKO3a s4pa)
HacTponTe VLAN 100, K KOTOpOM NpuHaanexuT ounc gupektopa, Kak
VLAN 6e3 ngeHTndukaumnm
KommyTa- SwitchA(config)#vlan 100
Top A 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
*Oct 17 16:06:45: %DOTIX-6-ENABLE_DOTIX: Able to receive EAPOL packet and
DOTIX authentication enabled
MpoBepka e Ortkponte Internet Explorer ¢ nioboro MK B kabuHeTe aupekTopa,
BBEAMTE [JEWCTBYIOWWMA agpec aKcTpaceTm wu  ybegutecb, u4TO
COOTBETCTBYIOLLYIO BEG-CTPaHMLY MOXHO OTKPbITb.
e Wcnonb3ynte komaHgy show direct-vlan, 4T0BGbI NpoOBEPUTD,
aencteutenbHa nn VLAN ¢ ocBo6oxaeHnem oT ayTeHTugumkaumm
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KommyTa- SwitchA(config)#show direct-vlan
TP direct-vlan 100

4.3.3. HacTtpounka konu4yectBa nonb3oBaTteneun IPv4

4.3.3.1. AdhekT KOHpUrypaumum

HaCTDOIZTe KonmyecTBo nonb3oBartenen IPv4, 4yTOObI OrpaHn4nTb KOJIN4EeCTBO nonb3oBaTenen,
KOTOPbIM pa3pelleH O0CTyn K NopTy A0CTyna.

4.3.3.2. MeToa KoHUrypauum

HacTpounka konu4yectBa nonb3oBateneu IPv4

HononHutenbHas KoHpurypaums. Ytobbl OrpaHMyYMTb MakCMMarnbHOE KONMYecTBO
nonb3oBarternen, KOTOpbIM paspelleH AOCTYNn K NopTy AOCTyna, HacTpouTe eMKOCTb
nonb3osatenen IPv4. o ymMon4YaHWIO KOMMYECTBO MONb3oBaTenen [JocTyna He
orpaHvyeHo nopTom goctyna. Mpeanonoxum, orpaHnyeHne eMKOCTU Mofb3oBaTers
HaCTPOEHO Ha KOHKPEeTHOM uHTepdence. Koraa KoOnMMyecTBO ayTeHTUULMPOBAHHbLIX
nonb3oBaTenien Ha uHTepdence AOCTUraeT MakKCMMyma, HOBble MOSb30BATENN He
MOryT ayTEHTUULMPOBATLCS Ha 3TOM MHTepderice n He MOryT NOAKMIYATLCS K CeTH
00 Tex nop, MnoKa CcylwecTBywlme ayTeHTUPULUMPOBaHHbIE MONb30BaTENU He
OTKNto4YaTCs OT MHTepdenca.

BbinonHuTe 3Ty HaACTpOWMKy Ha KoMMyTatopax [ocTyna, KoTopble MoryT ObiTb
KOMMyTaTopamu JOCTyNa Ha rpaHvLe ceTu Unu wn3amu sapa.

KomaHpa nac-author-user maximum max-user-num

no nac-author-user maximum

OnucaHue Nno: ecrnv KoMaHda COAepXWT 3STOT napameTp, 9TO O3Ha4yaeT, 4To
napameTpoB OrpaHMyeHne Ha MpPOMYCKHYH CMNOCOOHOCTb nonb3oBaTend gocrtyna IPv4

OygeT CHATO ¢ nopTa.

max-user-num: 3TOT napaMeTp YykasblBaeT MakCUMaribHOEe KONUM4eCTBO
nono3oBatenen |IPv4, koTopbiM paspelwleH goctyn K nopty. [duanasoH
3Ha4vyeHmn ot 1 go 1024

Mo ymonyanmio | Konundectso nonb3oBartesnien goctyna IPv4 He orpaHnyeHo

KomaHaHbIn Pexnm koHdurypaumm nutepdenca
peXunm

PykoBogcteo no | Micnonb3yinTe 3Ty KoMaHay, YToObl OrpaHn4YmMTb KONTIMYECTBO NMOSib30BaTeNemn
ncnonb3oBaHuio | goctyna IPv4 k onpegeneHHoMy nopTy AocTyna

4.3.3.3. NpoBepkKa

MpoBepbTe KOHUIypaLmo NPOnNyCcKHOM CNOocoBHOCTM nonb3oBaTens IPv4 Ha nopTy, NCNoMb3ys
cnegyowmin MeTon:

AyTeHTndukaums dotlx: korga KonM4ecTBO Nofb3oBaTenen, KOTopble NOAKIYaTCA K
ceTn Ha ocHoBe 1x client-ayTeHTudMKauum Ha NOPTY, JOCTUraeT ykazaHHOW NPOMNYyCKHON
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CMOCOBHOCTH, HU OOVH HOBbLIM MNOSib30oBaTeENb HE MOXET NOAKMIOUYNTLCS K CeTU yepes

3TOT NopT.

o Be6-ayTeHTVId)I/IKaLIMF|I Korga KonuyecTBO Mosib3oBaTenen, KOTOpbi€ NMOAKITHOYaTCA K
CeTn Ha OCHOBe Be6-ayTeHTI/Id)I/IKaLI,I/II/I Ha NopTy, AOCTUraeT yka3aHHOro Konmn4yectea
nonb3oBaTtenemn, HA OANH HOBbLIN NONb30BaTENb HE MOXET NOAKMIOYNTLCA K CETH yepes

3TOT MopT.

e Vcnonb3ynte komaHay show nac-author-user [interface interface-name], 4TOGbI
NpOBEPUTb EMKOCTb Nonb3oBaTtens |IPv4, HACTPOEHHYI0 Ha YCTPONCTBE.

KomaHpa show nac-author-user [ interface interface-name |

Onucanwne interface-name: aTOT NapamMeTp ykasblBaeT UMs MHTepdenca

napameTpoB

KomaHaHbIn MpuBunernpoBaHHbin pexnm EXEC, pexum rnobanbHon koHdurypauum
pexum U pPeXNM KOHUrypaumm nHtepdenca

PykoBoacteo no

Pexum rnobansHon koHdurypaumm

NCMosb30BaHNIO
Mpumep QTECH#show nac-author-user interface GigabitEthernet 0/1
NCNonb30BaHUSA

Port Cur_num Max_num

Gio/ 0 4

4.3.3.4. NMpumepbl KOHpUrypaumm

NMPUMEYAHUE: B cnegytowemM npumepe KOHMUrypaumm onmcbiBaeTcsa TOMbKO KOHUrypaums,

cBa3aHHasa ¢ SCC.
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OrpaHquHMe Kornn4yectBa nonb3oBaTeneun IP4 Ha noprty Ans
npenoTrBpaleHus BIINAHUA TepMUHANoB AOCTyMNa Ha CeTb

CueHapun:
Switch A
GigabitEthernet (/1
GigabitEthernet 0/3
GigabitEthernet (W2
P PC2 PC1
Student Dept Student Dept
PucyHok 4-4.
Warn e [lpegnonoxum, 41O cpega ayTteHTUduKaumm dot1x npaBunbHO
HaCTPOWKU HacTpoeHa Ha KomMmyTaTope gocTtyna A, a ayteHTudukaumsa dot1x
BKMtoveHa Ha nopty Gi 0/2.
e YCTaHOBMTE MakcMMarnbHOe KONM4YecTBO nonb3osaTtenen gocrtyna |IPv4
Ha nopTy Gi 0/2 paBHbim 4
KommyTa- SwitchA(config)#int GigabitEthernet 0/2
Top A . Cp e . .
P SwitchA(config-if-GigabitEthernet 0/2)#nac-author-user maximum 4
MpoBepka e Bobinonnute ayteHTUdmkaumio dot1x ons Bcex YeTblipex KOMNbIOTEPOB B
obwexntnm, 4Ytobbl KOMMBIOTEPbI MOOKMAYUIUCE K ceTn. 3aTtem
BO3bMWUTE [OOMOJSTHUTENbHbLIN TEpMUHAN And JocTyna K cetm wu
nonbiTanTecb BbINOMHUTL ayTeHTudumkaumio dotix gna  atoro
TepMuHana. Yb6eamtecb, 4YTO TepMMHam He MOXeT OblTb YCMneLwHo
ayTeHTUMUMPOBaH ANS NOAKMIOYEHNS K CETU.
e Wcnonb3synte komaHgy show nac-author-user, 4ToObl NPOBEPUTD,
BCTynuma nu KoHdurypauus B cuny
KommyTa- SwitchA(config)#show nac-author-user
TopA Port Cur_num Max_num
Gio/1 0 4

4.3.4. HacTtporka Murpaumm aBTopmM3oBaHHbIX NoNb3oBaTesNnen

4.3.4.1. 3dhceKkT KOHpUrypauymum

Mo ymonuaHuio, Koraa nonb3oBaTternb MOAKMIYAETCH K CeTU nocne npoxoxaeHus dotlx nnm
Beb-ayTeHTUMKaumm B (PM3M4ECKOM  MECTOMONIOXeHUn  (KoTopoe  NpeacTaBrieHo
onpegeneHHbIM noptoM goctyna nnioc Homep VLAN) u 6bICTpO nepemellaeTtcsa B Apyroe
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m3nyeckoe MeCTOMNONOXKEHNE, HE BbIXOAS U3 CETU, MONb30BaTENlb HE MOXET NOAKMYMTLCS K
ceTn yepes dotlx unu BeG-ayTeHTUUKALMS U3 HOBOIrO (PU3MYECKOro PacronoXeHUsl, ecnu
hYHKUMSA MUrpaLmMn ayTEHTUMULMPOBaHHBIX NONb3oBaTenel He Gblna HacTpoeHa 3apaHee.

4.3.4.2. Mepbl NpefoCTOPOXHOCTH

Ecnu beHKLl,I/IFI Murpaumm nonb3oBaTernen, npoweauwnx npoBepKy noariMHHOCTU, elle He
HacCTpOeEeHa, OHNanH-NoNb30BaTENb HE CMOXET NOAKMIOYNTLCA K CETU U3 HOBOIO Cbl/l3|/|‘-leCKOFO
MEeCTOMOJI0XKEeHNA nocne 6bICTpOFO nepemeLieHna n3 ogHoro q)VI3VI‘-IeCKOFO MECTOMOJIOXKEHUNA B
apyroe be3 npeaBapuTernibHOro Bbixoaa B aBTOHOMHbIN pPeXxunm. OpHako, ecnv nonb3oBaTenb
BbIXOOUT U3 cetn A0 N3MEeHeHUA d)l/l3|/|‘-IeCKOFO MeCTOMNOJI0OXKEeHNA Uinn OTKN4YaeTCA BO BpeMA
N3MEHEHNA MECTOMNOJIOXKEHUA, NOJIb30BaTElb NO-NMPEeXXHEeEMY MOXET HOpMalibHO NOAKH4YaTbCA
K CeTn nocrne ayTeHTI/ICbI/IKaLI,MI/I B HOBOM CbI/I3I/I‘-IeCKOM pacnosioXeHnn, gaxe ecriun beHKLI,I/IFI
Murpaummn ayTeHTI/Id)I/ILl,I/IpOBaHHbIX nonb3oBaTenen He HaCTpOEHa.

4.3.4.3. MeToa KoHdUrypauum

HaCTpOﬁKa MuUurpaumm aBToOpmn3oBaHHbIX nonb3oBartenen

e [lononHutensHaa KoHdurypauus. Ytobbl paspewnTb MNonb3oBaTernisM MNPOXOAUTb
ayTeHTUMKaumio 1 NOSKNIYaTLCA K CETU U3 PasHbIX (PU3NYECKNX MECTOMONOXEHUN,
BKITHOUNTE (DYHKUMIO MUTPALIMM ayTEHTUMULMPOBAHHbLIX NOMNb3oBaTenen.

° BbinonHute Ty HaCTpOﬁKy Ha KOMMyTaTtopax AocTyna, KOHBepreHuun unn dappa B
3aBUCUMOCTU OT pacnpeneneHna nonb3oBaTenen.

KomaHga [no] station-move permit
Onuncanne no station-move permit: ykasblBaeT, 4YTO Murpauus nonb3oBaTernen,
napameTpoB npoLeaLwmnx ayTeHTUUKaLno, He paspeLleHa.

station-move permit: ykasbiBaeT, YTO MUrpaumnst ayTeHTUDULMPOBAHHBLIX
nonb3oBaTenel paspeLleHa

Mo ymonyaHuuio | Murpauma nonb3oBaTtesien, npoeawmx ayTeHTUdunKaumo, He paspeLleHa;
TO €eCTb, Korga nonb3oBaTefb MOAKMOYaeTCa K CeTu W3 OAHOro
m3n4ecKkoro MecCTOMOSIOXKEHNA B CeTU, MepemeliaeTcsa B gpyroe
hun3anyeckoe MecTononoXeHre 1 NbliTaeTca NOAKTIYUTLCA K CeTU U3 HOBOIO
PU3NYECKOro MECTOMOMOXEHMS, He OTKMYMBLUMCL CHadvana OT ceTw,
ayTeHTUmKaumsa 3aBepluaeTcs Heygaden, W nonb3oBaTeflb He MOXeT
NOAKMIOYNTBLCH K CeTU N3 HOBOrO (PU3NYECKOTO MECTOMONOXEHUSA

KomaHaHbIn Pexunm rmobanbHomn koHdurypauum
pexXunm

PykoBoacteo no | Micnonb3ynte 3Ty KOMaHAy Afsi HacTPOWMKUM Murpaumm nofb3oBaTesien,
MCNOMb30BaHWMIO | NPOLUeALLNX ayTeHTUdmkaumo

4.3.4.4. NMpoBepKa

e [lpoBepbTe KOHMUrypauumio MurpaumMm ayTeHTUPUUUPOBAHHBIX MNofb3oBaTenen,
ncnonb3ys cneaylLwmn MeToa:

o [1K npoxoguT ayTeHTUdUKALMIO U NOOKNIOYAETCa K ceTU Yyepes MopT yCTpoOMCTBa Ha
ocHoBe dotlx ¢ nomoulpbto knneHTa dotlx SU n He oTkntovaeTcs akTueBHo. lNepemectute
MK Ha gpyron nopT YCTPOMCTBA, Ha KOTOPOM BKMOYeHa ayTeHTudwukauma dotlx, u
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nostopute ayteHTudukaumio dotlx. NposepbTe, MoXeT N MK ycneLwwHo NOAKMYMTLCS
K ceTun.

4.3.4.5. NMpumepbl KOHDUrypaum

NMPUMEYAHMUE: B crneaytowem npumepe KOHOUIypaLmm onmcbiBaeTCa TONbKO KOHGUrypaums,

cBA3aHHas ¢ SCC.

Hactpoika Murpauum oHnanH-nonb3oBaTesrien, YToobl OHNanH-NoNb30BaTesb
MOr BbINOJIHATb ayTEHTU(PUKALIMIO U NOAKIIOYATLCA K CeTU € pa3HbIX NOPTOB 6e3
npeaBapuUTesibHOro BbiXxo4a B aBTOHOMHbIN PeXUM

CueHapwun:
Authentication Server Switch A
: GigabitEthernel 0/ 14T
GigabitEthernet 0/2 GigabitEthernet 0/3
PucyHok 4-5.
Larn e  Bkniounte ayteHTudpmkaumio dot1x Ha noptax gocrtyna Gi 0/2 n Gi 0/3 n
HacCTpOWKK HacTponTe napameTpbl ayTeHTUMKauun. AyTeHTUUKaLmMss OCHoBaHa
Ha MAC-agpece.
e HacTpounTe Murpaumio oHnanH-nosb3oBaTenen
KommyTa- swl(config)#station-move permit
Top A
Mpoeepka | HoyTtbyk B oTAENE MccnenoBaHnin n paspaboTok BbINONHAET ayTeHTUdMKaLUmIo ¢
nomoLubto knueHta dot1x SU mn noakntovaeTcs k cetn. OTcoeanHUTE CETEBOWN
kabenb ot K, nogkntounTte MK Kk NokanbHOW ceTn, B KOTOPOW HaxoOuTCsl OTAEN
TECTMPOBAHUA, N CHOBA BbINONHMUTE ayTeHTudmkaumio dot1x ans MK ¢ noMmoLubo
knueHTta dot1x SU. Y6eautech, 4TO KOMMbIOTEP MOXET YCNELHO NOAKIIOYNTLCA
K cetu
KommyTa- swl(config)#show running-config | include station
TOop A . .
P station-move permit
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4.3.5. HacTtpounka onpeneneHus oHNanH-ctaTyca nosfib3oBaTtens

4.3.5.1. AdhdekT KOHpUrypaumum

Mocne BknO4YEHUSA d)yHKLl,I/II/I onpeaeneHnd OHJ'IaIZH-CTaTyca nonb3oBaTtend, ecliu Tpa(bMK
nonb3oBaTend HWUXe onpegeneHHoro nopora B TeYeHue 3agaHHOro nepuoaa BpeMeEeHWU,
yCTpOIZCTBO adBTOMATU4YECKM OTKIOYaeT Morib30oBaTersid, yTobObl M36EeXaTb IKOHOMUYECKNX
noTepb, CBA3aHHbIX C MOCTOAHHbIM B3MMaHUEM NiaTbl C NOJIb30BaTEN4.

4.3.5.2. Mepbl NpefoCTOPOXKHOCTH

Cnepnyet OTMETUTb, YTO, €CNN HACTPOEHO OTKIIOYEHNE NONb3oBaTeNen ¢ HyneBbiM Tpadmkom,
00bIl4HO nporpammHoe obecneyeHne, Takoe kak 360 Security Guard, 6ynetr paboTtaTb Ha
Nnonb3oBaTeNbLCKOM TepMUHane no ymonyanuto. Toraa takoe MO 6ygeT nocbinatb NakeTbl CHOBA
N CHOBA, W YCTPOWCTBO OTKMIOYMT NONb30BaTENS TONbKO TOrAa, Koraa ero TepMuHarn BblKIHOYEH.

4.3.5.3. MeToa koHUrypauum

HaCTpOﬁKa onpeaperneHusA OHﬂaﬁH-CTaTyca nonb3oBaTens

e [lononHuTensHaa koHurypaums. Nonb3oBaTtenb OTKYaeTcs, ecny norb3oBaTenb
He ncnonb3yeT Tpauk B Te4eHne BOCbMM YaCcoB MO YMOSYaHMIO.

e BbinonHute 3Ty HACTPOWMKY Ha KOMMYyTaTopax AOCTyna, KOHBEpPreHuun unv sapa B
3aBMCUMOCTK OT pacrnpenerneHnsa nonb3osatenen. KoHdurypaums OencTByeT TOSbKO
Ha CKOH(UIrypnpoBaHHOE YCTPOMCTBO, a He Ha Apyrue ycTponcTea B CETH.

o Ecnu gns napameTtpa nopora Tpaduka ycTaHoOBMEHO 3HadeHne 0, aTO 03HavaeT, 4To
Oy4eT BbINONMHATLCA 0OHapy)XeHne HyneBoro Tpaduka.

KomaHpa offline-detect interval interval threshold threshold
no offline-detect
default offline-detect

Onuncanne interval: 3TOT napameTp ykasblBaeT UHTepBan obHapyXeHus B aBTOHOMHOM
napamMmeTpoB pexume. [QnanasoH 3Ha4yeHUn coctaBniseT oT 6 o 65535 MuMHYT Ha
KommyTaTope unm ot 1 go 65535 MnHyT Ha ycTponcTee 6e3 KomMyTaTopa.
3HaveHue no ymonyaHumo — 8 4yacos, TO ecTb 480 MUHYT.

threshold: aToT MapameTp ykasbiBaeT MNOPOroBoe 3Ha4yeHue Tpaduka.
OnanasoH 3HadyeHun ot O pgo 4294967 294 B OanTtax. 3HayeHue Mo
ymonyaHuio paBHo 0, 4YTO YyKasblBaeT Ha TO, YTO MOfb3oBaTesb
OTKMYaeTcs, koraa Tpaduk nonb3oBaTens He OGHapYXEH.

no offline-detect: oTknto4aeT yHKUMIO OMpedeneHns OHManH-cTaTyca
nonb3oBaTtens.

default offline-detect: BoccTaHaBnMBaeT 3HA4YeHME MO YMOMYAHUIO.
AdpyrvmMu  cnoBamu, OHNaWH-Nonb3oBatenb OyaeTr OTkMYeH, Korga
YCTPONCTBO OBHapYyXUT, YTO Yy MONb30BaTens HeT Tpadmka B TeyYeHue
BOCbMW 4acoB

Mo ymonuaHuio | 8 yacos

KomaHaHbIn Pexwum rnobansHon KoHdUrypauum
peXunm
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PykoBoacteBo no | Mcnonb3ynte 9Ty  komaHay, 4Tobbl  HacTpouTb  onpegenexHve
NCMNOMb30BaHWIO | OHMamnH-cTaTyca nonb3oBaTens, YTobbl NoNb3oBaTenb OTKMNOYancy, Kkorga
ero TpadmK HWXe onpeaeneHHoro rnopora B TeYeHWe onpeaeneHHoro
nepuoga BpemeHu. Kcnonb3ymte komaHgy no offline-detect, 4ToGbI
OTKMIOYNTL (PYHKUMIO OBHapYXeHUs Nonb30BaTeNbCKOr0 OHManH-cTaTyca,
unn mncnone3ynte komangy default offline-detect, 4ytobbl BoccTaHOBUTL
pexXvM 0BHapYXEeHWUsi N0 YMOMYaHMIo

4.3.5.4. NMpoBepkKa

lMpoBepbTe KOH(burypauuio onpepeneHnss OHManmH-cTaTyca Mnonb3oBaTens, MWCMNonb3ys
cnegyowmin MeToga;:

o [locne BkNOYEHNSA OYHKLMM ONpeaeneHnst OHNanH-cTaTyca nonb3oBaTesis BbIKIYNTE
yKasaHHbIA ayTeHTUUUMPOBAHHBLIA TEPMUHAN MOCMe TOro, Kak COOTBETCTBYHOLLUM
nosib3oBaTerb MNOAKMYNTCS K ceTU. 3aTeM NoJ0XKAMTE YKa3aHHbIN Nepuos BpEMEHU K
3anycTtute Ha YCTPOMCTBE KOMaHAy 3anpoca OHManH-MoNb30BaTens, CBSA3aHHY C
dotlx wnmn BebG-ayTeHTUMKaumen, 4Tobbl ybeanTbCsl, YTO MNONb30OBaTEMb YXe
Haxo4MTCS B aBTOHOMHOM PEXMME.

4.3.5.5. NMpumepbl KOHpUrypaumm

NMPUMEYAHMUE: B crieaytoLlieM npuMmepe KoOHUrypaumm onncbiBaeTcs TONbKO KOHMUrypauus,
cssA3aHHasa ¢ SCC.

HacTtponka onpepeneHus oOHMauH-cTaTyca Nosib3oBaTesii TaKMM oOpasom,
4YTOObLI NONb30BaTeNlb OTKIHOYANICA, €CNU Y NoJNib30BaTensA HeT Tpadmka B Te4eHue
NATU MUHYT

CueHapun:

Authentication Server

Switch A

’ GigabitEthernet 0/1 4%

PucyHok 4-6.
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Kongurypann SCC voovatechu |
LWarn e  Bknounte ayteHtTudmkauuio dot1x Ha nopty goctyna Gi 0/2 n HacTponTe
HaCTPOMNKK napamMeTpbl ayTeHTUdMKaumm. AyTeHTUUKaLMs OCHOBaHa Ha

MAC-agpece.
e HacTtponTte onpegeneHve OHNavWH-cTaTyca MNoNb3oBaTensi, YTOObI
nosib3oBaTernb OTKNKYANCs, eCrn Y HEro HeT Tpadmka B TedeHne NATu
MUHYT
KommyTta- swl(config)# offline-detect interval 5 threshold 0
Top A
MpoBepka | BeinonHute ayteHTuUdmkaumo dot1x ¢ nomowbto knmeHta dot1x SU ana MK B
oTdene vuccnegoBaHun M paspaboTok, 4Tobbl K noakntounncsa k cetn. 3atem
BbIKMIOUMTE KOMMbIOTEP, MogoXaMte 6 MUMHYT W 3anyctute KomaHay
OHMamH-nonb3oBaTend, AOCTYMHyld C  ayTeHTudwukaumen dot1x, Ha
KommyTaTope 1, 4tobbl ybegmTtbcs, 4YTO nonb3oBatenb 1K yxe Haxogutca B
aBTOHOMHOM peXnme
KommyTta- | swi(config)#show running-config | include offline-detect
TOop A . .
P offline-detect interval 5

4.4. MOHUTOPUHT

4.4.1. OTobparkeHue

KomaHaa PYHKUMA
show direct-vlan Otobpaxaet KOHcpurypauuio VLAN 6e3
ayTeHTudmKaumm

show nac-author-user [ interface  OTtobpaxaeT uHGOPMaUMIO O MNONb30BaATENbCKNX
interface-name ] 3anucsax IPv4 Ha onpeneneHHoM nHTepdence

4.4.2. OTnaagka

NMPUMEYAHUE: cuctemMHble pecypcbl 3aHAThI MPpY BbIBOAE OTNago4vHOoM MHdopmMaumu. lNoatomy
3aKpoviTe nepeknoyaTens OTNagky cpasy nocne UCrnosib30BaHNUS.

KomaHpa PyHKUMA

debug scc event Otnagka paboTatowlero npouecca SCC

debug scc user [ mac | author | mac ] Otnagka nonb3oBaTenbCkMx 3anucen SCC

debug scc acl-show summary OTtnagka CNWCKOB  ynpaBfeHus [OOCTYnoM,
xpaHswmxcs B Tekyem SCC n gocrtaBnsembix
pasnMyHbIMKU cry>x6amm

(@ arecy
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KomaHaa PYyHKUUA
debug scc acl-show all Otnagka Bcex ALC, XpaHSLWMXCa B TEKyLLUEM
SCC
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5. HACTPOUKA NMONMUTUKU NAPOIEN
5.1. O630p

Monutnka naponen — 31O (PyHKUMA 3aUTbLI Naporem, npeaHasHadyeHHasd Ans fnokanbHOon
ayTeHTUbmKaumm yctponctea. OH HacTpoeH [ANd KOHTPONs naponen nonb3oBaTtenen wu
COCTOSIHU BXOOa B CUCTEMY.

NMPUMEYAHMUE: B cnegyowmnx pasgenax npeacraBneHa TonbKo NoNUTUKa naponen.

5.2. DyHKUUN

5.2.1. ba3oBble KOHUEeNTbI

MuHumanbHaa onvHa napons

AOMUHUCTPATOPbl MOMYT YCTAHOBUTb MWHUMMAanbHYO [OMVHY Maponen nonb3oBaTtenen B
COOTBETCTBUN C TpeboBaHuamMM 6GesonacHocTM cucteMbl. Ecnv  naponb, BBeOEHHbIN
nonb3oBaTenem, Kopode MMHUManNbLHON ANUHbLI NAposisi, CUCTEMA HE NMO3BOSISIET NONb30BaTENO
YCTaHOBUTb 3TOT Napofib, a 0OTobpaxkaeT NoAcKa3Ky, npeanaras nosib3oBaTento ykasatb Apyrown
naposib COOTBETCTBYHOLLEN ANNHBI.

O6HapyxeHMe HageXXHoro napons

Uem npowe naponb, TeM Bbille BEpPOATHOCTb €ro B3noma. Hanpumep, naporb, KOTOpbIA
coBrajaeT C naposieM COOTBETCTBYIOLLIEN YYETHOM 3anmcu, Unv NpoCcTon naposb, cogepxalumm
TONMbKO CUMBOSMbI UMM UMdpbl, MOXeT ObITb nerko B3nomaH. B uenax 6esonacHocTu
aAMVHUCTPATOPbl MOTYT BKMOYNTL (PYHKLMIO OBHapYXeHNsA HadeXHbIX naponen, 4Tobbl naponu,
yCTaHaBnvMBaeMble Monb3oBaTensamu, Obinv oveHb CNoXHbIMW. [locne BKMYEeHUA YHKLUK
onpefeneHus HagexHoro napons OyaeT oTtobpaxaTbCa 3anpoc ANA cregyrolmx TUMoB
naponeu:

1. [Maponwu, koTopble coBnagatoT C COOTBETCTBYHOLUMMN YYETHBIMU 3aNUCAMN.
2. [lpocTble naponu, cogepXaline Tornbko CUMBONbI UK LUdPbI.
XXn3HeHHbIV UKMKN napons

YKN3HeHHbIN LMK Napons onpegenseTt BpeMsa OeNcTBMA napons nosnb3oBatend. Korga Bpems
o6Cny>XMBaHUSA Naporns NpeBblaeT XU3HEHHbIN UMK, nosib3oBaTento HeobX0AMMO CMEHUTb
naporb.

Ecnu nonb3oBaTens BBOAUT Naporsib, CPOK AENCTBUS KOTOPOrO yxXe UCTEK BO BPeMs Bxoda B
CUCTEMY, CMCTEMa BblAacT MOACKAa3Ky, YKasblBatoLLyt, YTO CPOK OAEWCTBUS Napons UCTEK, U
nonb3oBaTtento Heobxoammo cbpocuTb Naposb. Ecnu HOBbIM Maposb, BBEAEHHLIN BO BPEMS
cbpoca naponsi, He COOTBETCTBYET CUCTEMHbBIM TpebOBaHNSAM UMM HOBbIE Naponuv, BBEAEHHbIE
ABaxabl Nogps4, He coBNaaroT, CMCTeMa NoONpPOCUT NONb30oBaTensi BBECTU HOBbIN NAPOrb eLle
pas.

3awmTa OT NOBTOPHOIO UCMNOJNIb30BaHUA naponeun

Mpn cmeHe naponsi nonb3oBaTesnb YCTAaHOBUT HOBbLIN NapoSib, a CTapbin Nnaponb byaeT 3anucaH
KaK 3anucb MCTOpMM nonb3oBaTens. Ecnn HOBbIM nNapornb, BBEAEHHLINM MOJb30OBATENEM, YXKe
ncrnonb3oBasncs paHee, cucTema BblgaeT coobuieHne 06 owmbke u NpocuUT Mnosib3oBaTens
yKasaTb Apyron naporsb.

MOXHO HacTpoUTb MakCMMaribHOE KOSIMYeCTBO 3anucen UCTOpPUM Maposien Ha nosib3oBaTend.
Korga KkonmyecTBO 3anmucen UCTOPUM Naposiel nosib3oBaTens npeBbillaeT MakcumasibHoe
KONMMYecTBO, HACTPOEHHOEe Ans 3TOoro nonb3oBaTensi, HOBasd 3anucb MWCTOPUU Naponewn
nepesanuieT camyto CTapyto 3anncb UCTOPUK Naporsien Nonb3oBaTens.
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XpaHeHue 3awmdpoBaHHbIX Naponen

AOMWHMCTPATOPbl MOTYT BKIMIOYUTL XpaHeHue 3awmnpoBaHHbIX Naporien n3 coobpaxeHuwn
6e3onacHocTn. Korga agmwuHucTpaTtopbl 3anyckawT koManHgy show running-config ans
oToBpaXkeHus KOHurypaumm wunu 3anyckalT KoMaHgy Wwrite Ans coxpaHeHus annos
KOH(purypauum, pasnuyHble naponu, YCTaHOBMEHHble Mofb3oBaTenem, oTobpaxalTcs B
dopmaTte 3awmdpoBaHHOro Tekcta. Ecnn  agMuHUCTpaATopbl  OTKMIOYAT  XpaHeHue
3almnpoBaHHbLIX Naponen B crie4ywmi pas, naponu, yxe MMerowmecs B 3amdpoBaHHOM
TeKCToBOM chopmate, He ByayT BOCCTAHOBMEHbI B MApOnv B BUAE OTKPLITOro TeKcTa.

5.3. KoHdurypauusa

KoHdurypauus OnucaHue u KomaHaa

Hactponka nonutukn | HeobasatenbHass KoHdurypaumd, KoTopad wucnonb3yetca And

GesonacHocTn HaCTPOMKM KOMOMHALMK napameTpoB, CBS3AHHLIX C MOMUTMKOWN
naponem ©e3onacHocTu naponen
password policy life-cycle HacTpanBaeT >XWU3HEHHbIN LUK
napons
password policy min-size HacTtpauBaeTt MUHUMaIbHYH

ANWHY naponen nonb3oBaTtenen

password policy no-repeat- | YctaHaBnuBaeT Bpems  6e3
times NMOBTOPEHMS nocnegHewn
KOHUrypauum napons, 4tobbl
naponu, ykasaHHble B 3TO BpeMs
nocnegHemn KOHdpUrypauum
naponsi, 6onble Henb3s 6bINo
MCnosib3oBaThb B OyoyLwien
KOHdpurypaumm napons

password policy strong BkntovaeTt dyHKLMIO
oBHapyxeHus HaOEeXHOoro
napons

service password-encryption YcraHaBnueaeT XpaHunuwe

3alLM@poBaHHbIX Naposien

5.3.1. HacTpomnka nonutukmn 6e3onacHOCTU naponeun

5.3.1.1. CeTteBble TpeboBaHuUA

lMpepocTaBbTe NONUTUKY Ge30MacHOCTU Naponemn Ans nokanbHON ayTeHTUuKaLmm ycTponcTaa.
Monb3oBaTenn MOryT HacTpavBaTb pas3nu4yHble nonuTukn 6Ge3onacHocTM naponen Ang
peanunsaumu ynpasneHus 6e3o0nacHOCTbIO Naponen.

5.3.1.2. NMpumeyaHumn

HacTpoeHHas nonutuka ©e3onacHOCTU Maponen AencTBUTENbHA Ans rnodanbHbIX naposien
(HacTpamBaemMbix C nomMowplo KomaHa enable password m enable secret) u naponen

133

@ §) QTECH

MWP [OOCTYNHEE



PykoBofacTeo no Hactponke cepus QSW-6910

HacTtpoiika nonuTtunkx naponen

nokanbHbIX NOfb30BaTeNnen (HaCTpaMBaeMbIX C NOMOLLIbIO KOMaHObl Username name password

password). OH HegenCcTBUTENEH AN naponen B pexume line.

5.3.1.3. lWarn HacTponku

HacTpouka XXn3HeHHOro uukna napons
e  OnuuoHanbHO

e BbinonHMTe 3Ty HACTPOWKy Ha KaxOoM YCTPOWCTBE, Ans KOToporo Tpebyetcs
HaCTpOMKa XXM3HEHHOrO LMKNa Naporsl, eCrin He yka3aHo MHoe.

HacTtponka MMHMMansLHOW ANMHLI Naponen nonb3oBarteneun
e OnuuoHanbHO

e BbinonHMTe 3Ty HaACTpOWKy Ha KaxOoM YCTPOWCTBE, Ans KOTOporo Tpebyetcs
OrpaHMyeHre Ha MUHMMarbHYH ONVHY Naporein nonb3oBaTenen, ecnn He ykasaHo
NHoe.

YcTtaHOBKa BpeMeHU 3anpeTa NoBTOpPEeHUs nocrieaHen KoHdurypauum napons
e  OnuuoHanbHO

e BbinonHuTe 9Ty HACTPOWKY Ha KaxdoM YCTPOWCTBE, Ans KoToporo Tpebyetcs
OrpaHMyeHne BpeMEeHM HEMOBTOPEHUS NocregHen KoHurypaumum naponsd, ecrnn He
yKasaHo 1Hoe.

BkrnroyeHune hyHKLMM onpeaeneHUsa HaaeXxXHoro napons
e OnuuoHanbHO

e BbinonHute 9Ty HACTPOWKY Ha KaXaom YCTpPOMCTBe, Ans KoToporo TpebyeTtcs
onpegeneHne HagexHoro Napons, ecnmn He ykasaHo MHoe.

HacTpomnka xpaHunuwia 3awmdpoBaHHbIX Naponen
e OnuuoHanbHO

o  BbInonHuTe 3Ty HACTPOWKY Ha KaXkgoM YCTPOMUCTBE, ANS KOTOPOro TpebyeTcst XpaHeHne
naposnen B 3alMdpoBaHHOM dpopmaTe, eCriv He YKasaHo UHoe.

5.3.1.4. NpoBepka

HacTtpoinTe nokanbHOro nosie3oBaTend Ha YCTPOMUCTBE U HACTPOUTE AENCTBUTESbHbLIN Naposib U
HeJOoMNyCTUMbIV Maposb ANd nonb3oBaTens.

e [lpu HacTponke OENCTBUTENBHOIO Napons yCTPOMCTBO NpaBuibHO 00aBnseT naposb.

e [lpn HacTpomke HEBEPHOro napons YCTPOMCTBO oOTobpakaeT COOTBETCTBYHOLLUN
XXypHan owwmobok.

5.3.1.5. CBA3aHHble KOMaHAbI

HacTtpoiika XX1u3HeHHOro uvkna napons

KomaHga password policy life-cycle days

Onuncanne life-cycle days: ykasbiBaeT XWM3HEHHbIM LWKN napons B gHAX. [uanas3oH
napameTpoB 3Ha4yeHun ot 1 oo 65535

KomaHaHbIn Pexunm rmobanbHon koHdurypauum

peXunm
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PykoBoactso no
NCNOSb30BaHMIO

XKMN3HEHHBIN UMKN napons WChnonb3yeTcs Afs  OnpedeneHust cpoka
AeNcTBUS naponen nonb3oBaTenen. Ecnv nonb3oBaTerns BXOAUT B CUCTEMY
C naponem, Bpemsi 06CnyXxMBaHNsi KOTOPOrO YK€ MPEBbILIAET XKNU3HEHHbI
UMKN, BblOaeTcs Moackaska, npeanarawlias nonb3oBaTento U3MEHUTb
naporsb

Hactponka MMHUManbLHOW ANWHLI Napofien nonb3oBaTesien

KomaHpa password policy min-size length

Onucanwne min-size length: ykasbiBaeT MuUHMManNbHylO AnNvHYy naponen. [QuanasoH
napameTpoB 3Ha4yeHun ot 1 go 31

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

pexmm

PykoBoacteo no
NCMNOMb30BaHUIO

OTa KomaHOa wucnonb3yeTcd Ans HaCTPOWKM MWHUManbHOW  AfMHbI
naponen. Ecnm MuHMManbHass AOnNuHa nNaposieM  He  HacTpoeHa,
nosfib3oBaTenyn MoryT BBOAMTb Naposib 6o OMvHbI

YcrtaHoBKa BpeMeHu 3anpeTta NOBTOpeHuUA nocnegHen Koud)urypauuu naponsa

KomaHga password policy no-repeat-times times

Onuncanne no-repeat-times times: ykasbiBaeT BpeMsi 6e3 MOBTOpeHWs nocregHewn
napamMmeTpoB KOHpurypaumm napons. [JuanasoH 3HadeHun ot 1 go 31

KomaHgHbIn Pexunm rnobanbHon koHdurypauum

pexvm

PykoBoacteo no
MCNONb30BaHNIO

Mocne BkMOYEHNA 3TOW (PYHKLMM BCE CTapble Maponu, NUCrosib30BaHHbIE
HEeCKONbKO pa3 Mpu nocrnegHen HacTponke napons, 6yayT 3anvcaHbl Kak
3anncu UCTopuK Naporsen nonb3osaTens. Ecrnv HOBbINM Naposib, BBEAEHHbIN
nonb3oBaTerneM, yXxe UCNonb3oBasncs paHee, cuctema BblgaeT coobLeHne
00 owwmbke, 1 N3MEHEHME NaApOss 3aBepLUAETCHA HEYOauHO.

Bbl MoXeTe HacTpoMTb MakCuMManbHOE KONMYECTBO 3anvMcen UCTOpum
naponen onga kaxgoro nonb3oBartens. Koraa KonnM4ecTso 3annucen nctopunn
naporier nosb3oBaTeNns MNpeBbillaeT MakCUMarbHOE  KOJIMYECTBO,
HaCTpPOEHHOE [Ans MONb30BaTeNs, HOBas 3anMuCb WCTOPUM Maponew
nepesannLLET Camyto CTapylo 3anucb MCTOPMM Naporien Nonb3oBaTens
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Bknro4yeHue cpyHKLUM onpeaeneHUs HaaeXHoro napons
KomaHga password policy strong
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
pexum
PykoBogcteo no | MNMocrne  BKNOYEHUA  OYHKUMM  ONpeferneHvus  HagexHoro  napons
NCNonb30BaHNO | OToGpaXkaeTcs 3anpoc A1a CrneayoLwmx TUNoB Naponen:
1. Maponn, KoTOpble COBMNAgalT C COOTBETCTBYIOLWINMU YyYETHBIMA
3anucamn.

2. [MpocTble Nnaponu, coaepkallme ToNbKO CUMBOIbI UK LndpbI

Hactpouka xpaHnnuwa 3awmdpoBaHHbIX naponeun

KomaHga service password-encryption
KomaHgHbIn Pexum rnobansHon koHdurypaumm
pexnm

PykoBoacteo no
NCNomnb30BaHUIO

[o Toro, kak ByaeT HacTPOEHO XpaHeHve 3almdpPoBaHHbIX Naposnen, Bce
naponu, ucrorb3dyemble B npouecce HacTpourku, byayt otobpaxatbecs u
COXpaHATbCA B (hopmaTe OTKPbITOrO TEKCTa, €Crniv TOMbKO Mnaponu He
HacTpoeHbl B (hopmaTte 3almpoBaHHOro Tekcta. Bbl MoXeTe BKMIOUNTL
XpaHeHue 3awnpoBaHHbIX Maponen n3 coobpaxeHuin 6e3onacHoOCT.
Korga Bbl 3anyckaeTe komaHgy show running-config ana otobpaxeHus
KOH(purypaumm nnmn 3anyckaete koMangy write ans coxpaHeHus dpansnos
KOHUrypauum, pasnuyHble napornu, YCTaHOBIIEHHble MOSib3oBaTeNeM,
oTobpaxatTca B hopmaTe 3alMgpoBaHHOIo Tekcta. Ecnn Bbl oTkNoUNTE
XpaHeHne 3awwmdpoBaHHbIX Maposied B crefylowun pas, naponu, yxe
HaxogswmMecs B 3awMdppoOBaHHOM TEKCTOBOM dopmaTte, He 6yayT
BOCCTaHOBIEHbI B NApONn B BUAE OTKPLITOrO TEKCTa

MpoBepka wuWHOpPMaUMM O nOoNUTUKE 6e30NacHOCTU C HACTPOEHHbIM
nonb3oBaTtenem naponem

KomaHga show password policy
KomaHaHbIn MpuBMNErnpoBaHHLIN pPeXmum EXEC/pexnm rnobansHomn
pexnm KOHpurypaumu/pexmm koHdurypaummn nutepderica

PykoBoacteo no
NCNOSb30BaHMIO

Mcnonb3ynte aTy komMaHOy Ana OoTobpakeHus nonuTtuku 6esonacHocTu
naponen, HACTPOEHHOM Ha YCTPONCTBE

5.3.1.6. NMpumepbl KOHUrypaumm

NMPUMEYAHUE:

B CreaylolemM npuvepe KoHuUrypauum onucbiBaeTcsl KoHUrypauus,

CBsi3aHHas C MoONUTMKON 6e30MacHOCTW Naporen.
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HacTtpoiika nonuTtunkx naponen W

HacTpoiika npoBepku 6e3o0nacHOCTM Naporns Ha yCTPoWCTBe

TunnyHoe
npMMeHeHne

Mpeanonoxum, YTO B CETEBOWN Cpeae BO3HUKAKOT crneaytowme TpeboBaHmsa K
©e3onacHocTK napons:

1. MwuHumanbHaga gnvHa naposen — 8 CMMBOSOB.

2. XusHeHHbIN uMKn napons coctaBnseT 90 gHen.

3. Maponu xpaHsTcs 1 nepeaanTcs B 3allMdPOBaHHOM TEKCTOBOM
dopwmare.

4. Konu4ecTBO HEMOBTOPAIOLMXCA 3annceit ICTOpUKU Naponei paBHo 3.

5. I'Iaponm He OOJIKHbI coBnagaTb C MMeHaMK Nornb3oBaTenen u He
AOOJKHbI coaepXaTb TOJIbKO NPOCTbie CUMBOIJ1bI UM Lll/ld)pbl

Warn
HaCTPOMKK

e YCTaHOBMTE MUHUMAIbHYIO ANNMHY naporneun Ha 8.

e  YCTaHOBUTE XN3HEHHbIN UMKN napona Ha 90 gHen.

e  Bknountb xpaHeHue 3aiMdpoBaHHbIX Naponen.

e YCTaHOBMTE KONMMYeCTBO MOBTOPOB 3anucen UCTopun naposien Ha 3.
e Bknounte dyHKUMIO onpeaeneHns HagexHoro napons

QTECH# configure terminal

QTECH(config)# password policy min-size 8
QTECH(config)# password policy life-cycle 90
QTECH(config)# service password-encryption
QTECH(config)# password policy no-repeat-times 3
QTECH(config)# password policy strong

lMpoBepka

Korga Bbl co3gaeTe nonb3oBaTend U COOTBETCTBYIOLWMW MNaporib nocne
HaCTPOMKM  MNONUTUKM  Ge3onacHOCTM  naponen, cuctema  BbINONHAT
cooTBeTCTBYOLEee OBHapyXeHne B COOTBETCTBMM C NONUTUKON 6e3onacHoOCTU
naponewn.

3anyctute komaHgy show password policy, u4tobbl oT06pasnTb
WH(POpMaUMIO O HACTPOEHHOW Monb3oBaTenieM nonutuke 6e3onacHoCTU
naponen

QTECH# show password policy

Global password policy configurations:

Password encryption: Enabled

Password strong-check: Enabled

Password min-size: Enabled (8 characters)
Password life-cycle: Enabled (90 days)

Password no-repeat-times: Enabled (max history record: 3)
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HaCTpOVIKa NONUTUKN naponen

5.3.1.7. PacnpocTpaHeHHble OLNOKK

BpeMFl, HacCTpOoeHHOe ansa npeagocrtaBlieHnA nonb3oBaTesto npeaBapuUTesribHOro
npeaynpexneHna 06 wuctevyeHuu CpoOKa D,GVICTBI/IH napond, npeBblllaeT YKU3HEHHbIN LINK”N
napons.

5.4. MOHUTOPWHr

5.4.1. OTobpaxeHue

KomaHaa PyHKUMA

show password policy OTtobpaxkaeT WH(popmauuio o nonutuke 6e3onacHoCTU
naponew, HaCTPOEHHON Nonb3oBaTenem
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6. HACTPOUKA STORM CONTROL
6.1. O630p

Korga nokanbHas cetb (LAN) mmeeT u3bbITOUHblE MOTOKM LUMPOKOBELLATENbHbLIX AAHHbIX,
NOTOKM MHOroagpecHbIX AaHHbIX UMW HEN3BECTHbIE MOTOKM OQHOAAPECHbLIX AaHHLIX, CKOPOCTb
ceTn OygeT cHwXKaTbCA, a nepegadya naketoB OydeT UMETb MOBbLILWEHHYI BEpPOATHOCTb
Tam-ayTa. 3OTa cuTyaums HasbiBaetca LAN storm. Storm MOXeT BO3HUKHYTb Mpu
HenpasWNbHOM BbIMOSTHEHMM NPOTOKOMA TONOSIOMMN UM KOHUTYpaLMK CETH.

Storm Control MoxeT 6blTb peanusoBaH ANA OrpaHUYeHUst MOTOKOB LUMPOKOBELLaTerbHbIX
[AaHHbIX, MHOroaApeCHbIX NOTOKOB AaHHbIX UMW HEU3BECTHbIX O4HOaAPECHbIX MOTOKOB AaHHbIX.
Ecnn ckopoCTb MOTOKOB AaHHbIX, MOMYyYeHHbIX MOPTOM YCTPOWCTBa, HaXOAUTCA B npedenax
HaCTPOEHHOro Mopora MPOMyCcKHOW CrocoBHOCTU, NMopora KonuyecTsa MakeToB B CEKyHAY UM
nopora B KMNobuTax B CeKyHAy, NMOTOKaM [AaHHbIX paspellaetca npoxoauTtb. Ecnn ckopocTb
npeBbIlLaeT MopPoroBble 3HaYeHUs, N3BbLITOYHbIE NOTOKM AaHHbIX OTGpachkIBalOTCA 40 TexX nop,
nokKa CKOpOCTb He ynaaeT B npeaernax NnoporosbiX 3Ha4YeHun. OTo npeaoTepallaeT dnya AaHHbIX
B NOKanbHY0 CeTb, Bbi3biBasa storm.

6.2. MpunoxeHus

MpunoxeHue OnucaHue

[MpenoTBpalleHne ceteBblx atak | Bkniodyaet Storm Control Ans npegoTepalleHnsa dpnyanHra

6.2.1. NMpepoTBpalleHme ceTeBbIX aTakK

6.2.1.1. CueHapum

TpeboBaHUA K NPUNOXEHMAM ANS NPEAOTBPALLEHUSA CETEBbIX aTak ONUCLIBAKTCA CreayLwnm
obpasom:

e  3awmtuTe ycTponcTBa OT (hNyAMHra LUMPOKOBELLATENbHBLIX MAKeTOB, MHOrOaApPeCHbIX
nakeToB UMM HEM3BECTHbIX O4HOAAPECHbIX NaKeToB.

Switch A Switch B

Gi 0/ 14
=

Internet

PC 1 PC2 PC3 PC 4
PucyHok 6-1.
KommyTtaTtop A 1 kommyTaTop B aBnaioTcs ycTponcTsamu 4ocTyna.

MK 1, MK2, MK 3 nlK4 — 310 HAaCTOMNbHbIE KOMMBIOTEPLI.

6.2.1.2. PasBepTbiBaHue

BkntoumTe Storm Control Ha nopTax Bcex yCTPOMUCTB gocTtyna (kommyTaTtop A 1 kommyTtatop B).
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6.3. DyHKUUN

6.3.1. ba3zoBble KOHLENTbI

Storm Control

Ecnun ckopoCTb NOTOKOB AaHHbIX (LUIMPOKOBeLLAaTeNbHbIX NakeToB, MHOrOaApPECHbIX NakeToB UMK
HEN3BECTHbIX OOHOAAPECHbIX MaKeToB), MOMYyYEeHHbIX MOPTOM YCTPOMCTBA, HaxoOuTCa B
npeaenax HacTPOEHHOro nopora MpoMycKHOW CnocOGHOCTM, nopora KonmuyecTsa NakeToB B
CeKyHay Wnu nopora B Kunobutax B CeKyHAy, NOTOKM AaHHbIX MponyckatTcs. Ecnv ckopocTb
npeBbIlLaeT NopPoroBble 3Ha4YeHUs, N3BbLITOYHbIE NOTOKM AaHHbIX OTGpachkIBalOTCA A0 TexX nop,
noka CKOpPOCTb He ynageT B npeaernax noporoBbiX 3HaYEHMIA.

Storm Control Ha ocHoBe nopora NPonycKHOU CNOCObHOCTU

Ecnu CKOPOCTb NOTOKOB AaHHbIX, NOJTyYEeHHbIX NMOPTOM yCTpOﬁCTBa,HaXOAMTCﬂ B npepenax
HaCTpPOEHHOIro nopora ﬂpOﬂyCKHOﬂ CNOCOOHOCTK, MOTOKM AaHHbIX MOTYyT NPOXOAUTb. Ecnu
CKOPOCTb MpeBbIlLIaeT Noporoeoe 3Ha4YeHune, M30bITOYHbIE MOTOKMN AAHHbIX OT6paCbIBaI'OTC$| ao
TEX NOp, NOKa CKOPOCTb HE ynaaeT B npeaeriax noporosoro 3Ha4eHus.

Storm Control Ha ocHoBe nopora KonmM4yecTtBa NakeToB B CEKYHAY

Ecnun ckopoCTb NMOTOKOB AaHHbIX, MOMYYEHHbIX MOPTOM YCTPOWCTBA, HaxoouTCcsa B npegenax
HaCTPOEHHOrO nopora NakeToB B CEKyHAY, MOTOKW AaHHbIX MOryT MponTu. Ecnm ckopocTb
npeBbillaeT NoporoBoe 3HayeHue, N3bbiTOYHbIE NOTOKM AaHHbIX OTOpackiBalOTCA A0 TeX nop,
MoKa CKOpPOCTb He ynageT B NpeAenax noporoBoro 3Ha4YeHns.

Storm Control Ha ocHoBe NOPOroBoro 3Ha4eHUA KUNOOUT B CeKyHAY

Ecnn ckopocTb MOTOKOB AaHHbIX, MOMy4YeHHbIX MOPTOM YCTPOWCTBA, HaxoauTCcs B npeaenax
HaCTPOEHHOro MOPOrOBOro 3HAYEHWs1 B KMMOOUTaxX B CEKyHAY, MOTOKA AaHHbIX MOTYT NMPONTK.
Ecnu ckopocTb NpeBhbILLIaeT NOPOroBoe 3HaYeHMe, N30bITOYHbIE MOTOKM AaHHbLIX OTOpackIBaOTCA
[0 Tex nop, Noka cKOpOCTb He ynafeT B Npefernax noporoBoro 3Ha4YeHus.

6.3.2. 0630p

OcobeHHOCTb OnucaHue

Storm Control | OrpaHnyMBaeT  HEU3BECTHble  OAHOAAPEecCHble  nakeTbl  Angd
OHOaApPECHbIX npegoTepawieHnst bnyanHra

NakeToB

Storm Control | OrpaHnyMBaeT MHoroagpecHble MakeTbl ANS  NpegoTBpalleHus
MHOroagpecHbIX donyaunHra

NakKeToB

Storm Control | OrpaHn4MBaEeT LUMPOKOBELLATENbHbIE NAKETLI AN NpeaoTBpaLleHns
LInpokoBeLaTenbHblx | donyauHra

NakKeToB

6.3.3. Storm Control ogHoaapecHbIX NakeToB

®yHkums  Storm  Control ogHOagpecHbiX MNakeToB OTCREXMBaeT CKOPOCTb HEU3BECTHbIX
0HOAPECHbIX NMOTOKOB AaHHbIX, MOSTy4YeHHbIX MOPTOM YCTPOWCTBA, YTOOLI OrpaHMunTb Tpaduk
noKanbHOW ceTV U NPeAoTBPaTUTb (PyANHT, BbI3BaHHbIN M30bITOYHLIMM NMOTOKAMU AAHHbIX.
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6.3.3.1. MprHUKMN paboTbl

EcnM CKOpOCTb HEM3BECTHbIX OOHOAAPECHbIX MOTOKOB [OaHHbIX, TMOMyYeHHbIX MOPTOM
YCTPOWCTBa, HAaXOAMTCA B Npedenax HacTPOEHHOro nopora NponyckHoW CrnocobHOCTK, nopora
KONnMyecTBa MNakeTOB B CEKyHAY WMV Mnopora B KUMoGUTax B CeKyHOy, MOTOKam [daHHbIX
paspeLleHo NpoxoanTb. Ecnv ckopocTh NpeBbIlaeT NoporoBble 3HaYeHNs!, U3bbITOYHbIE MOTOKU
AaHHbIX OTOGpacbiBalOTCA OO0 Tex MNop, Moka CKOpPOCTb He ynageT B npedenax MnoporoBbixX
3HaYeHU.

6.3.3.2. CBAi3aHHas KOHcurypauums
Bknro4yeHune Storm Control ogHoaapecHbIX NakeToB Ha NopTax
Mo ymonyanutio Storm Control o4HOaApPECHbIX NAKETOB Ha NOPTax OTKITOYEHO.

3anyctute komaHgy storm-control unicast [ { level percent | pps packets | rate-bps } ] ans
BKItoYeHnss Storm Control ogHoaapecHbIX NakeToB Ha NopTax.

3anyctute koMaHgy no storm-control unicast wnm default storm-control unicast, 4ToGbI
oTKNtouMTb Storm Control ogHOaapecHbIX NakeToB Ha NopTax.

I'Iapameprl KOMaHAbl N0 YMOJTHaHUIO onpeaenAarnTcAa cConyTCTBYOLWNMN NpoAYKTaAMW.

6.3.4. Storm Control MHOroagpecHbIX NakeToB

®yHkums  Storm  Control MHoroagpecHbix MakeTOB OTCMEXMBAET CKOPOCTb MOTOKOB
MHOrOaZipeCHbIX [AaHHbIX, MOJNy4YEeHHbIX MOPTOM YCTPOWCTBA, 4YTOObI OrpaHuunTb Tpaduk
noKanbHoOW ceTV U NPeAoTBPaTUTb (PryANHT, BbI3BaHHbIA M3ObITOYHLIMY NOTOKAMU OAHHbIX.

6.3.4.1. MpuHUMN paboTbl

Ecnu ckopocTb MHOroagpecHbIX NOTOKOB AaHHbIX, MOSTy4YEHHbIX MOPTOM YCTPONCTBA, HAXoaMUTCS
B Mpejenax HacTPOEHHOro mopora NpOMycKHOW CMOCOBGHOCTM, Nopora KoNM4YecTBa NakeToB B
CeKyHay unv nopora B kunobutax B CekyHay, NoTokam AaHHbIX paspelueHo npoxoauTe. Ecnu
CKOPOCTb NpeBhbILLIAET NOPOroBble 3HAYEHWS!, M3ObITOYHbIE MOTOKM AaHHbLIX OTOpackiBalOTCs 40
Tex Mop, Noka CKOpPOCTb He ynageT B npeaenax NoporoBbiX 3Ha4YEHWHN.

6.3.4.2. CBA3aHHasA KOHcurypaums
Bknro4yeHune Storm Control MHOroagpecHbIX NakeToB Ha NopTax
Mo ymonuaHumio Storm Control MHOroagpecHbIX NAKETOB Ha NOPTaX OTKITHOYEHO.

3anyctute KomaHgy storm-control multicast [ { level percent | pps packets | rate-bps } ] ans
BKMoYeHns Storm Control MHOroagpecHblX NakeToB Ha nopTax.

3anyctute koMaHay no storm-control multicast unun default storm-control multicast, 4ToGbI
OTKIMoUYNTb Storm Control MHOroagpecHbIX NakeToB Ha NopTax.

MapameTpbl KOMaHAbl MO YMOMYaHUIO ONpeaenstoTCs CONyTCTBYOLWMMU NPOAYKTaMU.

6.3.5. Storm Control wunpokoBewaTenbHbIX MNakeToB

®yHkums Storm  Control  WMpokoBeLLaTenbHbIX MakeToB OTCREXMBaeT CKOPOCTb MOTOKOB
LUMPOKOBELLATENbHBIX AAHHbIX, NOMYYEHHbIX MOPTOM YCTPOWCTBA, YTOObI OrpaHUYUTL TPadUK
noKanbHOW ceTV U NPeAoTBPaTUTL (PryANHT, BbI3BaHHbIN M30bITOYHLIMK NMOTOKAMU AAHHbIX.

6.3.5.1. MprHUMN paboTbI

Ecnn cKkopoCTb LUMPOKOBELLATENbHbIX MOTOKOB AaHHbIX, MOSyYEHHbIX MOPTOM YCTPOMCTBA,
HaxoOuTCs B npenernax HacTPOEeHHOro nopora MpomnycKHOW CrocoBHOCTH, nopora KonmyecTsa
nakeToB B CEKyHOy WM rnopora B KWMoOWUTax B CeKyHAy, MOTOKaM [JaHHbIX paspeLleHo
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NnpoXoauTb. Ecnu CKOPOCTb MpeBblllaeT noporoBbie 3Ha4YeHUs, N30bITOYHbIE MOTOKM AAHHbLIX
0T6paCblBa|'OTCF| 00 TeX Nop, Nnoka CKOPOCTb HE ynaaeT B npenenax rnoporoBbixX 3HaYEHUN.

6.3.5.2. CBAi3aHHasa KOHdurypauums
Bknro4yeHue Storm Control wmpokoBelwaTenbHbIX NaKeTOB Ha NopTax
Mo ymonyanutio Storm Control LuMpokoBeLlaTernbHbIX NakeToB Ha NMOpTax OTKIOYEHO.

3anyctute komangy storm-control broadcast [ { level percent | pps packets | rate-bps } ] ons
BKItoueHns Storm Control wnpokoBeLLaTenbHbIX NakeToB Ha NopTax.

3anyctute komaHgy no storm-control broadcast unu default storm-control broadcast,
4TOObI OTKNOYNTL Storm Control WnpokoBeLLaTeNbHbIX NAKeTOB Ha NopTax.

I'Iapameprl KOMaHAbl NO YMOJIHaHUIO onpeaenAarnTcAa ConyTCTBYHOLWNMN NPpOAYKTaAMMW.

6.4. KoHcpurypauumsn

KoHdurypauus OnucaHue u KomaHaa

HacTponka ocHoBHbIX | (OBs3aTenbHO) McnonbayeTtca ans sknoveHnst Storm Control

DyHKUNIN Storm

Control storm-control { broadcast | | BknoyaeTt Storm Control
multicast | unicast} [ { level
percent | pps packets | rate-bps} |

6.4.1. Hactponka ocHOBHbIX ¢pyHKLMK Storm Control

6.4.1.1. AcpdekT kKoHduUrypaumm

MpepoTBpatuTe NYOUHr, BbI3BaHHbLIA M30bITOYHBIMU  LUMPOKOBELLATENbHLIMW NakeTaMu,
MHOroagpecHbIMN NakeTaMn U HEM3BECTHLIMU OAHOAAPECHBIMU NaKeTaMu.

6.4.1.2. NMpnmeyaHunsn

Korga Bbl 3anyckaeTte komaHay (Hanpumep, storm-control unicast) ana BknioyeHns Storm
Control, ecnu Bbl He 3aaaeTe NapameTpbl, MCNOSb3YTCH 3HAYEHMS MO YMOSTYAHWIO.

6.4.1.3. LLlarn HacTpounku

Bknro4yeHune Storm Control ogHoagpecHbIX NakeToB
e ObgszaTtenbHbIn.

e Bknouute Storm Control ogHoagpecHbIX NakeToB Ha KaKAOM YCTPOMCTBE, eCrin He
yKasaHo VHoe.

Bknro4yeHune Storm Control MHOroagpecHbIX NakeToB
e (ObsA3aTenbHbIn.

e Bknouute Storm Control MHOroagpecHbIx MakeToB HAa KaXOOM YCTPOWCTBE, €Crn He
yKasaHo VHoe.

Bknro4yeHune Storm Control wmpokoBeLwaTenbHbIX NakeToB
e (ObsA3aTenbHbIN.

e  Bkniounte Storm Control wmpokoBeLlaTenbHbIX MAKeTOB Ha KaX oM YCTPOMCTBE, ecrun
He yKasaHo VHoe.
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6.4.1.4. NpoBepka

3anyctuTte komaHgy show storm-control, 4ToGbl NPoBEpUTb, BbINOMHEHA MW KOHGUIypaums

yCneLHo.

6.4.1.5. CBA3aHHble KOMaHAbI

Bknro4yeHune Storm Control ogHoaapecHbIX NakeToB
KomaHga storm-control unicast [ { level percent | pps packets | rate-bps} |
Onucanne level percent: ykasbiBaeT NPOLIEHT NOpora NPomnyCcKHOM CrOCOBHOCTMW.
napameTpos pps packets: yka3blBaeT KONMYECTBO NAKETOB B CEKYHAY.
rate-bps: ykasblBaeT CKOPOCTb Nepeaayun nakeTos
KomaHaHbIn Pexum koHdurypaumm nHtepderica
PEeXNM
PykoBogcteo no | Storm Control MmoxeT ObITb BKITHOYEH TOSTBKO Ha MOPTax KOMMyTaTopa
NCNoNb30BaHNIO
BkntoyeHune Storm Control MHOroagpecHbIX nakeToB
KomaHga storm-control multicast [ { level percent | pps packets | rate-bps} ]
Onucanne level percent: ykasblBaeT NpOLIEHT nopora NponyckHOM CNOCOBHOCTH.
napameTpos pps packets: yka3blBaeT KONMYECTBO NAKETOB B CEKYHAY.
rate-bps: ykasblBaeT CKOPOCTb Nepeaayn nakeTos
KomaHaHbIn Pexnm koHdurypaumm nutepdenca
pexunm

PykoBoacteo no

Storm Control MoxeT ObITb BKMOYEH TOMBKO Ha MOpTax KoMMyTaTopa

NCNoSb30BaHMIO

Bknro4yeHune Storm Control wmpokoBeLwaTenbHbIX NakeToB
KomaHga storm-control broadcast [ { level percent | pps packets | rate-bps} |
Onuncanne level percent: ykasbiBaeT NpOLIEHT nopora NponyckHOM CNOCOBHOCTH.
Il el pps packets: yka3blBaeT KONIMYECTBO MAKETOB B CEKYHAY.

rate-bps: ykasblBaeT CKOPOCTb Nepeaayn nakeTos

KomaHaHbIn Pexum koHdurypaumm nHtepderica
peXunm

PykoBoacteo no
NCMNOMb30BaHUIO

Storm Control moxeT ObITb BKMOYEH TOMBKO HA NOpTax KOMMyTaTopa
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6.4.1.6. Mpumep KoHcuUrypauum

BkntoyeHune Storm Control Ha ycTpoucTBax

CueHapun:
Switch A Switch B
Gi 0/ g =)
Internet . i\:‘-‘, _
Gi 05 Gi 0/
T <
PC 1 PC 2 PC3 PC
PucyHok 6-2.
Lar Bknitounte Storm Control Ha kommyTaTope A 1 kommyTaTope B
KOHpurypawmm

KommyTtatop A

QTECH(config)#interface range gigabitEthernet 0/5,0/9,0/13
QTECH(config-if-range)#storm-control broadcast
QTECH(config-if-range)#storm-control multicast

QTECH(config-if-range)#storm-control unicast

KommyTtatop B

QTECH(config)#interface range gigabitEthernet 0/1,0/5,0/9
QTECH(config-if-range)#storm-control broadcast
QTECH(config-if-range)#storm-control multicast

QTECH(config-if-range)#storm-control unicast

lMpoBepka

[MpoBepbTe, BKMOYEH JIM LUITOPMOBOW KOHTPOSIb Ha KoMMyTatope A un
KommyTaTope B

KommyTatop A

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

KommyTaTtop B

QTECH#sho storm-control

Interface Broadcast Control Multicast Control Unicast Control Action

GigabitEthernet 0/1 default default default none
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GigabitEthernet 0/5  default default default none
GigabitEthernet 0/9  default default default none

6.5. MOHUTOPWUHr

6.5.1. OToOpaxeHune

OnucaHue

KomaHpa

OT1obpaxaeT mHpopmMaunio
o Storm Control

show storm-control [ interface-type interface-number ]
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7. HACTPOUKA SSH
7.1. O630p

CoeamnHeHune Secure Shell (SSH) noxoxe Ha coeanHeHne Telnet, 3a UCKMOYEeHNEM TOro, YTO BCe
AaHHble, NnepegaBaemMble No SSH, wndgpyoTea. Korga nonb3oBartens B He6e3onacHoM ceTeBom
cpeae NoaknyaeTcsa K YCTPOMCTBY yaaneHHo, SSH nomoraeT ob6ecnevntb MHOPMaLMOHHYHO
6€e30nacHOCTb 1 MOLLHYIO ayTeHTUMKaLUMIO, 3aLumLLan YCTPOMCTBO OT TakMx atak, kak nogMeHa
IP-agpeca n nepexsaTt OTKPbITOro Naporss.

YCTPONCTBO € noaaepkkon SSH mMoxeT ObITb NOAKMIOYEHO K HECKONbLKMM KnneHTam SSH. Kpome
TOro, YCTPOWCTBO Takke MOXeT pabotatb kak SSH-kKNMeHT M no3sonseT nosfb3oBaTeNisam
ycTaHaBnmBaTb SSH-coeguHeHue ¢ ycTponctBoM SSH-cepBepa. Takum obpas3om, rnokanbHoe
YCTPOMUCTBO MOXEeT 6e30nmacHO MOAKMIYUTBCHA K yaaneHHOMY YCTpPoncTBy 4epe3 SSH ang
OCYLLECTBIEHMS YNpaBreHus.

NMPUMEYAHMUE: B HacTosLee BpeMs YCTPOMCTBO MOXeT paboTtate nmbo kak SSH-cepsep,
nnbéo kak SSH-knueHT, noggepxmBad Bepcum SSHv1 m SSHv2. Cepsuc QTECH SSH
nogaepxneaet kak IPv4, Tak n IPv6.

NPUMEYAHMUE: ecnu He yka3aHO UHoe, SSH B 9TOM JOKYyMEHTe OTHOCUTCS K SSHV2.

7.1.1. NMpoToKosbl U CTaHAAPTDI

o RFC 4251: apxutektypa npotokona Secure Shell (SSH).

o RFC 4252: npoTtokon ayteHTudukauum Secure Shell (SSH).

o RFC 4253: npoTokon TpaHcnopTHOro ypoBHsa Secure Shell (SSH).
o RFC 4254: npotokon nogkntoyeHnsa Secure Shell (SSH).

o RFC 4419: rpynnosor obmeH [Oudbdpun-XennmaHa Ans NpOTOKONa TPaHCMOPTHOMO
ypoBHsi Secure Shell (SSH).

o RFC 4716: opmaTt darna oTkpbIToro knova Secure Shell (SSH).
e RFC 4819: nogcucteMa OTKpbITbIX Kntoyen Secure Shell.

¢ RFC 3526: 6onee mogyrnbHble akcnoHeHumanbHble (MODP) rpynnsl Andpdun-XennmaHa
anst obmeHa knovamm vyepes NutepHeT (IKE).

o RFC 2409: nHtepHeT-06MmeH kntovamm (IKE).
¢ RFC 1950: cneundukaums opmaTta cxaTbiX gaHHbIX ZLIB, Bepcus 3.3.
o draft-ietf-secsh-filexfer-05: npotokon nepenayn dannos SSH.

e draft-ylonen-ssh-protocol-00: Bepcua npoTokona ydaneHHoro Bxoga SSH —
1.5. Comware peanusyeT yHKUUN cepBepa SSH, HO He OYHKUMKM KnneHTa SSH.

7.2. NMpunoxeHusa

MpunoxeHune OnucaHue

YnpasneHnue SSH- | Ucnonb3ynte SSH ang ynpasneHus ycTponcTBamm
yCTponcTBamu

AyTeHTndmkauuns no | Ncnonb3ynte ayTeHTUMOUKALUIO MO NapOrto JTOKarnbHOW y4eTHOM
NOKanbHOW Y4EeTHOW 3anucuy | 3anucu Ang ayteHTudmkauumn nonb3osatens SSH
SSH
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MpunoxeHune OnucaHue

AyTteHTndukaumsa SSH AAA | icnonb3ynTte pexuMm ayTeHTudukaumm, asTopusaumm n yveta
(AAA) ans ayteHTudmkaumm nonb3osatena SSH

AyTeHTndmkaums c | Wcnonb3dynte ayTeHTUUKaAUMIO C OTKPbITbIM KMOYOM AN
OTKPbITbIM KNtoyom SSH ayTeHTudvkaummn nonb3osatena SSH
Mepenayva dannos SSH Ncnonb3ynte komaHabl 6e3onacHoro konupoBaHus (SCP) Ha

KnMeHTe ana obMeHa gaHHbIMK ¢ cepBepom SSH

SSH-knneHTckoe Ucnonb3dynte knmeHt SSH pnsa 6GesonacHoro Bxoga Ha
NPUNOXeHNEe yaaneHHoe yCTPOMCTBO AN1A ynNpaBnieHus

7.2.1. YnpaBneHue SSH-ycTtpouctBamu

7.2.1.1. CueHapum

Bbl MOxeTe ucnonb3oBaTb SSH ana ynpaBneHus ycTporcTBamMu Mpu yCrioBUW, YTO QOYHKUNS
cepBepa SSH BkntoyeHa. Mo ymonuaHuio 3aTa yHKuma oTknodeHa. KomnoHeHT Telnet,
noctaensiembli ¢ cuctemon Windows, He noggepxmBaetr SSH. [Moatomy Heobxogumo
ncnonb3oBaTb CTOPOHHEE KIMEHTCKoe nporpammHoe obecnedveHue. B HacToswee Bpems
XOpOLLIO COBMECTMMOE nporpammHoe obecneyeHune BkroyvaeT PuTTY, Linux n SecureCRT.
[anee B kavecTBe npumepa ncnonbayetcss PUTTY, ytobbl npeactaBnTb KOHOUIypaunmn KnmeHTa
SSH. PucyHoK 7-1 nokasblBaeT TOMNOSOrmio ceTu.

nh <

S2H Client P Metwork SSH Sarver
192 168.23.83 192 168.23.122

PucyHok 7-1. CeTeBas Tononorusi ynpasneHusi yctponcteamm SSH

7.2.1.2. PasBepTbiBaHue
HacTponte knueHT SSH cnegytowmm obpasom:

e 3anyctute nporpammy PuTTY.

e Ha Bknagke Session ceaHca PUuTTY BBegute IP-agpec yana SSH-cepsepa n Homep
nopta SSH 22 un Bbibepnte TMN noaknoveHmst SSH.

e Ha Bknagke napametpoB SSH B PUTTY BLbiOepute npennoyvTUTEsNbHY0 BEPCUIO
npoTokona SSH 2.

e HaBknagke SSH authentication B PUTTY BbibepuTe meToa ayTeHTMdukauumn Attempt
"keyboard-interactive" auth.

e Haxmute Open, 4ToObI NoakntouNTECS K SSH-cepaepy.

e Bpegute npaBunbHOE MMS NOMNb30OBATENS U NAPONb, YTOOLI BOUTK B MHTEPdENC BXOAA
B TEpMMHan.
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7.2.2. AyteHTdpmkauma no siokanbHOM y4yeTHoM 3anucu SSH

7.2.2.1. CueHapuun

KnuneHTbl SSH MoryT ucnomnb3oBaTbh pPeXUM ayTeHTUMUKALUM MO Napomo NIOKarbHOW YYeTHOWM
3anuncu, kak nokasaHo Ha PucyHke 7-2. [ina o6ecneyeHust 6esonacHocTM obmMeHa aaHHbiMu MK
1 n MK 2 paboTatoT Kak knneHTel SSH 1 ncnonb3ytoT npotokon SSH ansa Bxoga Ha ceteBoe
YCTPOWCTBO, HA KOTOPOM BKITtoueHa dpyHKUumst cepepa SSH. TpeboBaHus cneayowme:

Monb3oBatenu SSH UCNONb3YHT PEXUM ayTeHTUUKaLMM Mo Naporsio foKanbHOM

y4YeTHOM 3anmcu.

Marb CTPOK, BKJ1HO4aA CTPOKA On4, aKTUBUPYKOTCA OAHOBPEMEHHO. I'Iaponb An4a Bxoga
«passzero» Ana CTPOKU Own «pass» Anda ocTtallbHbIX NnHUMA. MoXHO ucnonb3oBaTb

noboe nmsa nonb3oBaTens.

'_
PC1

SSH Cliant e,
192.168.23.83 B

)\ 4

IP Metwork SE5H Server
f 192 168 23,122
=
PC2
SSH Cliemt
192 168.23.121

PucyHok 7-2. CeTeBas Tononorusi ayteHTMdmkauum no naposnto fiokanbHOn cTpokn SSH

7.2.2.2. PasBepTbiBaHue

HacTtponte SSH-cepBep crnegytowmm obpasom:

Bkntounte pyHkumio cepepa SSH rnobanbHo. Mo ymonyaHuio cepeep SSH
nogaepxuneaet ase Bepcun SSH: SSHv1 n SSHv2.

HactponTe kntod. C noMOLLILIHO 3TOro Kno4a cepep SSH pacwmndpoBbiBaeT
3aWndpPoBaHHbIN Naposb, NOMYyYEeHHbIN OT KNMeHToB SSH, cpaBHMBaeT
pacwmdpoBaHHbIN OTKPbITEIM TEKCT C NaposieM, XpaHALLMMCS Ha cepBepe, U
BO3BpaLLaeT coobLueHne 06 ycnewwHon unm HeygadHon ayteHTndpmkaumm. SSHvl
ncnonb3yet knov RSA, Toraa kak SSHv2 ncnonbayeT kntod RSA unu DSA.

HactponTte IP-agpec nHtepdenca FastEthernet 0/1 Ha cepeepe SSH. KnueHt SSH
noakntoyaeTca K cepepy SSH, ncnonbsys atoT IP-agpec. MapLipyThbl OT KITMEHTOB
SSH k cepepy SSH gocTynHbl.

HacTponTe knueHT SSH cnegyowmm ob6pasom:

[ocTtynHo pasHooOpasHoe KIMeHTCkoe nporpammHoe obecneveHve SSH, Bknovas PuTTY,
Linux n OpenSSH. B atom pgokymeHTe PUTTY ucnonb3yeTcss B kKayecTBe npumepa Onsi
00BbACHEHMSI MeTO4A HACTPOMKN KNMEHTOB SSH.

1.

OTkpowTe Bknagky noaknodeHns K PUTTY u Bbibepute SSHv1 ansa Bxoga B cuctemy

¢ ayteHTudmkaumen. (Metoq aHanormyeH, ecnv BblbpaH SSHv2.)
Ykaxute IP-agpec n ngeHtngunkatop nogknodeHHoro nopta SSH-cepsepa. Kak

nokasaHo B Tononoruu cetu, IP-agpec cepsepa — 192.168.23.122, a ngeHtudmkatop

nopta — 22. Haxmute Open, 4tobbl yCTaHOBUTbL coeanHeHune. MNMoCcKonbKy TeKyLni

pexnm ayTeHTI/I(*)VIKaLI,VIVI He Tpe6yeT MMEeHUM nonb3oBaTesid, Bbl MOXETE BBECTU
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noboe nvs nonb3oBaTtens, HO OHO He MOXeT BbITb HyneBbIM. (B aToM npumepe nwvs
nonb3oBartens — «anynamey.)

7.2.3. Aytentncpukauma SSH AAA

7.2.3.1. CueHapuu

Monb3oBaTenn SSH MoryT MCnonb3oBaTh PexuMm ayTeHTudukauun AAA ansa ayteHTudukaumm
nonb3oBaTens, kak nokasaHo Ha PwucyHke 7-3. [Ona obecneyeHnsa GesonacHocTM obmeHa
AaHHbIMK MK paboTatoT kak KnueHTbl SSH 1 ncnonb3ytoT npoTokon SSH ansa Bxoga Ha ceTeBoe
YCTPOWCTBO, Ha KOTOPOM BKItoYeH cepBep SSH. YTobbl nyywe ynpaenate 6e3onacHocTbio, Ans
BXOAa Nnosb3oBaTens B cMcteMy SSH-KNMEHTOB MCNOMb3yeTcs pexmm ayTeHTudmkaumm AAA.
[lBa meToga ayteHTMbMKaumm, BKMoYas ayTeHTudumkaumio cepeepa Radius u nokanbHyto
ayTeHTudmkaumo, NpeaycMoTpEeHbI B CNMCKE MeTOA0B ayTeHTUdUKaumm AAA ansa obecneyeHns
HagexHocTu. MpeanoyTnTenbHbIM ABASIETCA MeToa ayTeHTudukaumm cepsepa Radius. Ecnu
cepBep Radius He oTBevaeT, OH obpaLlaeTcs K NokanbHOW ayTeHTUdMKaLnn.

192 168.32.120

Radius Server

=
Y
.
- h
% o - - % oo i b -
a__‘._-.:-ﬂl f_u—_-l L - - ‘_.-:_.‘-:I_I f.-||_l-?|_r|_'_._,.-
192 168.217 60

PucyHok 7-3. CeTeBas Tononorusi ayteHTudpmkaumn SSH AAA

7.2.3.2. PasBepTbiBaHue
e [JlocTynHbl MapLIpyTbl OT KNMEHTOB SSH K cepBepy SSH, a Takke 4OCTYNeH MapLipyT
oT cepBepa SSH k cepeepy Radius.
e Hactponte cepep SSH Ha ceTeBOM yCTPOWCTBE, KOTOPOE paboTaeT Kak KnMeHT SSH.

e HactponTte napameTpbl AAA Ha ceTeBoM ycTpoucTee. Korga Mcnosib3yetcs pexum
ayTeHTMdomkaumm  AAA, cnMckKM  METOOOB  co3falTca  Ans onpeaeneHus
ayTeHTUMKaALUMM 1 €€ TUMOB N NPUMEHSIIOTCS K YKa3aHHON cryx0e unn nHrepdency.

7.2.4. AyteHTndpmKauma ¢ oTKpbITbIM Knoyom SSH

7.2.4.1. CueHapun

KnueHTtel SSH MoryT ncnonb3oBaTtb OTKPbITbIE KOYU ONA ayTeHTUdUKaLMK, a anroputMoM
OTKpbITOro Krtoya moxeT 6biTb RSA wmnm DSA, kak nokasaHo Ha PucyHke 7-4. SSH
HacTpavBaeTCsa Ha KMeHTe TakuM obpasom, 4Tobbl mexay knmeHtom SSH mn cepsepom SSH
yCTaHaBnvBanocb 6e3onacHoe coeanHeHune.
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S55H Cliant P Metwork S35H Servar
192 168.23.83 192 168.23.122

PucyHok 7-4. Tononoruns cetn Ansg ayteHTudukaumm nonb3osatene SSH ¢ nomMoLLbio
OTKPbITOrO Kritoya

7.2.4.2. PasBepTbiBaHue

e UYroObl peanu3oBaTb ayTeHTUMKALUMIO C OTKPbITbIM KAYOM ANs  KIIMEHTA,
creHepupynTe napy knoden (RSA nnum DSA) Ha KNUeHTe, HAaCTPONTE OTKPbITbIN KoY
Ha cepBepe SSH n BbIbepuTe pexxmm ayTeHTUUKaLMK C OTKPbITLIM KITHOUOM.

e [locne ToOro, kKaKk Kro4 CreHepupoBaH Ha KrveHTe, cepBep SSH ckonupyeT hain
OTKPbITOrO KMnto4a C KnMeHTa Ha oniew-naMsaTth U CBSXKET hann ¢ UMEeHEM NosSib3oBaTens
SSH. Kaxabli nonb3oBaTernb MOXeT OblTb CBS3aH C O4HMM OTKPbITbIM KIto4oM RSA 1
OHUM OTKPbLITLIM Krto4oM DSA.

7.2.5. Nepepnava ¢pannos SSH

7.2.5.1. CueHapum

Cnyx6a SCP BkntoyeHa Ha cepsepe, 1 komangbl SCP ncnonb3yoTcsa Ha KnneHTe ansa nepegaym
AaHHbIX Ha cepBep, Kak NnokasaHo Ha PucyHke 7-5.

35H Client P Metwork S35H Servar
162 168 23 83 192 168 23.122

PucyHok 7-5. CeTeBas Tononorusi nepegayun dannos SSH

7.2.5.2. PasBepTbiBaHue

o  Bknounte cnyxby SCP Ha cepsepe.

e Ha knueHTe ncnonb3ynte kKomaHabl SCP ans 3arpy3ku oannos Ha cepBep Uin 3arpysku
d¢annos c cepsepa.

7.2.6. SSH-KNneHTCKOE NpPUNoOXeHne

7.2.6.1. CueHapun

Cnyx6a SSH BkntoyeHa Ha ypaneHHom cepBepe SSH, a komaHga ssh ucnonb3yeTcs Ha
NloKanbHOM KIIMEHTe Ans YCTaHOBKM coeanHeHua SSH ¢ cepBepom anst 6esonacHon nepenayin
OaHHbIX, KaK nokasaHo Ha PucyHke 7-6.

S5H Client P Metwork S5H S
. 168

PucyHok 7-6. CeTeBast TONONOrms KNMEHTCKOro npunoxeHns SSH

7.2.6.2. PasBepTbiBaHue

e Bknounte cnyxby SSH Ha cepsepe.
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e Ha knueHTe 3anyctute komaHay ssh, 4tobbl ycTaHOBUTbL SSH-coeanHeHme ¢ cepBepom
Ans 6e3onacHow nepegayy AaHHbIX.

7.3. DyHKUUN

7.3.1. ba3oBble KOHLEeNTbI

MexaHu3m ayTeHTUdUKaLUM nonb3oBaTens
e  AyTeHTudmKaumsa no naposnto

Bo Bpemsa ayTeHTMdMKauuM NO Mapomno KNMEHT OTNpaBriseT 3anpoc Ha ayTeHTUduKauumio
nonb3oBaTens W 3alwugpoBaHHble MMSA nonb3oBaTens WM naponb Ha cepsep. Cepsep
paclimngpoBbIBaeT NONy4YEHHY0 MHPOPMaLIMIO, CPaBHMBAET paclungpoBaHHy MHopmauumio ¢
XpaHsLLenca Ha cepBepe, a 3aTeM BO3BpawlaeT cooblieHne 06 ycrnewHon unm HeyaavyHoun
ayTeHTudmKaumm.

° AyTeHTI/ICbI/IKaLI,I/IFI C OTKPbITbIM KITHO4OM

Bo Bpems ayTeHTUdUKaALMKN C OTKPLITLIM KIMHOYOM ANA ayTEeHTUMMKaLUUN KIMeHTa UCnosib3yTca
anroputMmbl Unposon nognucu, Takne kak RSA n DSA. KnueHT oTnpaBnsaeT cepBepy 3anpoc
Ha ayTeHTUMMKaUnIo C OTKPbLITHIM KIIOYOM. OTOT 3anpoc CoAepXUT MHpOPMaLMIO, BKITHOYAs NMS
nonb3oBaTens, OTKPbITLIA KMOY U anroputM OTKPLITOro kroya. [lony4vs 3anpoc, cepsep
npoBepseT NpaBubHOCTb OTKPLITOrO Krtoya. B cnyyae ownbkm cepsep Hanpsmyto oTnpasnseT
coobueHne 06 owmnbke ayTeHTUdUKaumM. Ecnv BepHO, cepBep BbIMOMHAET ayTeHTUMUKaLmio
UMcpoBON NOANNCKU Ha KIMEHTEe 1 Bo3BpaLlaeT cooblueHne, ykasbiBaloLllee Ha YCNeLHy 1Um
HeyCneLHy ayTeHTUuukaumio.

NMPUMEYAHUE: ayTeHTUbMKauus C OTKPbLITLIM KITFOYOM NPUMEHUMa TOSbKO K KnneHTam SSHv2.

SSH-cBSAi3b

[nsa obecneyeHus 6Ge3onacHon cBA3WM B3aumodencteume mexgy SSH-cepsepoMm 1
SSH-KNnMeHTOM NpPoxoauT criegyolme cemMb 3Tanos:

e HacTporka nogkntoyeHust

CepBep npocnylmBaeT Ha MOpTy 22 3anpoc Ha NOAKMYeHUEe OT KnueHTa. ocne cosgaHus
3anpoca Ha HavarnbHoe COeAUHEHNE COKeTa KIMMEHT yCTaHaBNMBaeT coeanHeHne coketa TCP ¢
cepBepomMm.

e CornacoBaHue Bepcum

Ecnu coeanHeHne yCcTaHOBNEHO YCMELWHO, cepBep OTNPABMSIET KIMMEHTY NakeT COrnacoBaHUs
Bepcun. [lpyu nonyyeHum nakeTa KIAMEHT aHanu3upyeT MakeT M BO3BpallaeT cepsepy
BblOpaHHyl0 Bepcuio npoTokona. CepBep aHanmM3vMpyeT MNOJTyYEHHYH WHdOopMaumMio, 4TOObI
onpenenuTb, yCneLwHo Nin cornacoBaHue BEpPCUm.

e  OOmMeH kno4Yamu 1 cornacoBaHne anropntma

Ecnu cornacoBaHve Bepcun NpPOLLMO YCNELHO, BbINOMHAETCA OOMeH Krio4YaMm 1 cornacoBaHue
anroputma. Cepep 1 KnneHT obMeHMBaoTCA Apyr C APYroM NakeTom CorfiacoBaHus anroputma
M onpeaenstoT OKOHYaTENbHbIN anropuTM Ha OCHOBE CBOMX BO3MOXHOCTEN. Kpome Toro, cepeep
N KIMEHT COBMECTHO FEHEPUPYIOT KIOY CeaHca U MAEHTUdMKATOP ceaHca B COOTBETCTBUU C
anroputMom ob6MeHa KfYamMu M KAKYOM  XOCTa, KoTopble OyayT NpuUMeHATbCa  Ans
nocnegyrouien ayteHTudmkauum nornb3opartens, WM poBaHUA N paclUN@POBKU JaHHbIX.

e  AyTeHTUpMKaLMA Nonb3oBaTens

[Mocrne HacTpomkn 3awmpoBaHHOIO KaHana KruveHT OThpaBrnsgeT cepBepy 3anpoc
ayTeHTudpumkaummn. Cepsep HEOOQHOKPATHO MPOBOAWUT ayTEeHTUMMKALMIO KNWEHTa OO0 Tex nop,
noka ayTeHTMdUKaLMa He 3aBepLUMTCS YCNeLHO UM CepBep He 3aKpoeT CoeauHeHve K3-3a
AOCTUXKEHNSE MaKCMManbHOro Yncna nomnbiToK ayTeHTudmkaunm.
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e 3anpoc ceaHca

Mocne ycnewHon ayTeHTUMKaLMK KNMEHT OoTnpaBngeT 3anpoc ceaHca Ha cepep. Cepsep
oxuaaet n obpabatbiBaeT 3anpoc knueHTa. Nocne ycnewHon obpaboTkn 3anpoca ceaHca SSH
nepexoauT K aTany ceaHCOBOro B3anMOLENCTBUS.

e CeaHc B3anmogencrTaune

Mocne ycnewHon o6paboTkum 3anpoca ceaHca SSH nepexoauT K 3Tany CceaHCOBOro
B3anMoaencTems. 3amdpoBaHHble AaHHble MOryT nepeaaBaTtbest U o6pabaTbiBaTbCA B 060MX
HanpaBneHuax. KnueHT oOTnpaBnAeT KomMaHay [Ana  BbinonHeHus knueHty. Cepsep
pacwmdpoBbLIBAET, aHaNM3npyeT 1 obpabaTbiBaeT NONyYeHHy KoMaHay, a 3aTem oTrnpaBsnsieT
3aWndpPoBaHHbIA pe3ynbTaT BbINOMHEHUA KNWeHTy. KnueHT pacwudpoBbiBaeT pesynbTaTt
BbINOMHEHUS.

e OkoHYyaHue ceaHca

Korga B3ammopencteue MeXay cepBepoM U KIMeHTOM 3aBepluaeTcd, coedunHeHune cokeTa
pa3pblBaeTCd, N CeaHC 3aBepLuaeTcA.

7.3.2. 0630p

OcobeHHOCTb OnucaHue

SSH-cepsep Bknounte dyHkumo SSH-cepBepa Ha ceTeBOM YCTPOWCTBE, U Bbl
CMOXeTe HacTpouTb Ge3onacHoe coeauHeHne C CeTeBbIM YCTPOWCTBOM
yepesd SSH-kNneHT

Cnyx6a SCP Mocne BkntoyeHnsa cnyxbbl SCP Bbl MOXeTe HanpsMmyko 3arpyxaTb
¢hannbl C CeTeBOro YCTpPOMCTBa M 3arpyxaTb JlokarnbHble hannbl Ha
ceTeBoe ycCTpoucTBO. Kpome TOro, BCe WHTEPaKTUBHbIE [AaHHble
3awmndpoBaHbl, YTO obecneynBaeT ayTeHTUdUKaumo n 6esonacHoCcTb

SSH-kNneHT Bbl MmoXeTe mncnonb3oBatb knMeHT SSH Ha ycTponcTBe Ofs yCTaHOBKM
©es3onacHoro coeguHeHus ¢ cepsepoM SSH Ha ceTeBOM yCTponcTee

7.3.3. SSH-cepBep

Bknounte yHkumio SSH-cepBepa Ha CeTEBOM YCTPOWCTBE, U Bbl CMOXETE HacTpOUTb
©es3onacHoe coeguHEeHWe C CEeTEBbIM YCTPOMCTBOM uYepe3 SSH-knueHT. Bbl Takke moxere
OTKITOUYNTL PYHKUMIO cepBepa SSH, 4uTobbl OTKMIOYMTLCS OT BCEX KNMEHTOB SSH.

7.3.3.1. MprHUMN paboTbI

[ononHuTtenbHble cBegeHUs O NpuHUuNe paboTbl cepepa SSH cMm. B pasgene « SSH-cBs3b»
pasgena «basoBble KOHUENThLI». Ha npakTtuke nocne BkMoYeHUst yHKUnn SSH-cepBepa Bbl
MOXEeTe HaCTpOouTb criegyroLine napameTpbl B COOTBETCTBUM C TPeBOBaHUSMU NPUNOXKEHWS:

e Bepcu4a: HacTponTe Bepcuto SSH kak SSHv1 nnn SSHv2 anga nogkntoyYeHUs KIMEHTOB
SSH.

o Bpema oxuagaHna ayteHTUduKauuun: cepsep SSH 3anyckaet Tanmep nocne nosiyvyeHus
3anpoca Ha nogkrnoyeHne nonb3oBartens. Cepsep SSH oTkno4vaeTcd OT KnneHTa nnbo
npy ycnewHom ayteHTudukaumm, nmbo No WCTEYEHUN BPEMEHU OXMAAHUSA
ayTeHTudmKaumm.
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e MakcumanbHOe KONnM4yecTBO MOMbITOK ayTeHTUdukaumm: SSH-cepBep HauvHaeT
ayTeHTUMKaumMio KNnMeHTa nocrne nonyvYeHns ero 3anpoca Ha nogknoyeHve. Ecnu
ayTeHTuurkaumsa He yganach, Koraa AOCTUrHYTO MakCcMarnbHOe KONMYeCcTBO MOrMbITOK
ayTeHTMdmKaumm nonb3oBaTens, oTnpaBnseTcs cooblieHune, ykasbiBalolwee Ha coon
ayTeHTudmKaumn.

e AyTeHTMMKaLUS C OTKPbITbIM KIHOYOM. ANFOPUTM OTKPBITOrO Krtoda MOXeT ObiTb RSA
nnm DSA. OH obecneunBaeT 6e3onacHoe CoOeAMHEHVE MeXaY KIMMEHTOM U CEPBEPOM.
daiin oTKPLITOro KrtoYa Ha KNnMeHTe CBsi3aH C MMeHeM nonb3oBatensi. Kpome Toro, Ha
KMMEeHTe HacTpanBaeTCs PEXUM ayTEHTUMDUKALMM C OTKPLITLIM KIMHOYOM M yKa3bliBaeTcs
COOTBETCTBYHOLLMIA halin 3aKpbITOro Kroya. Takum obpas3oM, Korga KIMEHT MblTaeTcs
BOWTM Ha cepBep, MOXeT ObiTb peanu3oBaHa ayTeHTUMUKALUA C OTKPbITbIM KITHOYOM
Ansi yCTaHOBKM GE30MacHOro coeanHeHus.

7.3.3.2. CBAi3aHHas KOHcurypaums

BknroyeHne SSH-cepBepa
Mo ymonuyaHuio cepeep SSH OTKMOYEH.

B pexume rnobanbHon kKoHurypaumm sanyctute komaHgy [no] enable service ssh-server,
YTOObI BKMOYMTbL UK OTKINIOUNTL cepBep SSH.

YT06bI creHepupoBaTh Koy SSH, BaM Takke He06X0AMMO BKINOYUTL cepBep SSH.

Yka3aHue Bepcun SSH

Mo ymonuaHuio cepBep SSH nopaepxuBaeT kak SSHv1, Tak n SSHv2, nogkntovass nmbo
knneHToB SSHv1, nnbo knneHToB SSHv2.

3anyctute komaHgy ip ssh version, 4tobbl HacTpouTb Bepcuio SSH, nogaepxmBaemyro
cepBepoM SSH.

Ecnn HactpoeH Tonbko SSHv1 nnn SSHv2, k SSH-cepBepy MoXeT OblTb NOAKMOYEH TOSNBKO
SSH-KNWeHT HacTPOEeHHOW BEPCUN.

Hactpouka Tanm-ayta ayteHTucpmkaumm SSH
Mo ymonuaHuio Tanm-ayT ayTeHTUdMKaumm nonb3oBaTens coctaensdeTt 120 cekyHa.

3anyctute komaHgy ip ssh time-out, 4TOGbI HaACTpOUTb TaWMm-ayT ayTeHTMdMKaALUK
nonb3oBaTtensa Ha cepeepe SSH. Vcnonb3ynte dopmy no komaHabl, YTOObl BOCCTAHOBUTb
BpemMsi oXkngaHusa no ymondaxuio. Cepeep SSH 3anyckaeT Tanmep nocrne nonyvyeHus 3anpoca
Ha noaknioyeHne nonb3oBatens. Ecnu ayTeHTMdwuKaums He 3aBepllaeTcs ycrnewHo Ao
NCTeYeHUs BpeMEHU OXnaaHns, ayTeHTudukaums sapepLiaeTcs ¢ OLnOKON.

Hactpoika makcMmanbHOro KonmyectBa NonbITOK ayTeHTUdUKaumm SSH
Mo yMoOn4aHnio MakCcnMmaribHoe KOJIn4eCTBO MNOMbITOK ayTeHTI/I(bI/IKaLI,VIVI nonb3oBaTtenid paBHO 3.

3anyctute komaHgy ip ssh authentication-retries, 4ToObl HACTPOUTb MaKCUMarbHOE
KONMYECTBO MOMbITOK ayTeHTUdMKaUMN Nonb3oBaTena Ha cepsepe SSH. Vcnonbsynte dopmy
NO KOMaHAbl, YTOObI BOCCTAHOBUTbL KOMIMYECTBO MNOMbITOK ayTeHTU(UKALMM Nonb3oBaTens no
ymonyaHuio. Ecnn ayteHTudgmkaumsa no-npexHeMy He NpOXOAWUT YCMEeLHO, Korga AOCTUrHYTO
MaKCcMMaribHOe KOSIMYeCTBO MOMbITOK ayTeHTUdMKaumMm nonb3oBaTens, ayTeHTUudukauus
nonb3oBaTens He yganachb.

Yka3aHue pexuma wmncppoBaHma SSH

Mo ymonyaHuio pexum WwudpoBaHus, nogaepxueaemoln cepsepom SSH, asnsetca Compatible
(coBMecTMMBbIM), TO €CTb nogaepxmeaeT Lenoyvky 6nokos wndposaHus (CBC), cueTtumk (CTR)
N apyrve pexmmbl WNpPOBaHUS.
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3anyctute komaHgy ip ssh cipher-mode, 4TOGbl HacTpOMTb peXUM LWNGPOBaHKS,
nogoepxuBaemblin cepeepom SSH. Mcnonb3ynte popmy NO KOMaHAbl, YTOObl BOCCTAHOBUTL
peXuMm LLIMPOBAHNA MO YMOMYaHWIo, NogaepXneaemoln cepsepom SSH.

YkasaHue anroputma ayteHTMdpUKaumm coobeHun SSH

Mo ymonuaHuto cepeep SSH nopoepxuBaeT creaylolve anroputMbl ayTeHTUMKaLMm
coobuwenwnin: (1) gnsa SSHv1 anroputm He nogaepxmsaeTtcs; (2) Ana SSHv2 nopgaepxusatoTcs
YyeTblpe anroputma, Bkntoyvas MD5, SHAL, SHA1-96 n MD5-96.

3anyctute komangy ip ssh hmac-algorithm, 4yTo6bl HAacTpoUTb anNropuTM ayTeHTUdUKaLMM
coobuweHnin, nogaepxunBaemMbin cepeepom SSH. Mcnonb3ynte ¢opmy No komMaHgbl, Y4TOObI
BOCCTAHOBUTbL anroput™M WaeHTUdUKaLUMmM CoobLEeHN MO YMOMN4YaHuio, NoAAEpXKMBAEMbIN
cepBepoMm SSH.

Hactpouka noaaepxxku anroputma obmeHa knrodamu Audcdpu-Xennmana (DH)
Ha cepBepe SSH

Mo ymonyanuio cepeep QTECH SSHv2 noppepxusaet diffie-hellman-group-exchange-shal,
diffie-hellmangroupl4-shal u diffie-hellman-groupl-shal ans obmeHa kntodamu, B TO BpeEMS Kak
cepBep SSHv1 He nogaepxmBaeT HMYero. 3anyctute KomaHgy ip ssh key-exchange, 4tobbl
HacTpouTb nogaepxky Auddun-XennvaHa Ha cepsepe SSH. Ncnonb3ynte komaHay no ip ssh
key-exchange, 4ToObl BOCCTAHOBUTb HACTPOWNKM MO YMOMYaHUIO.

Hactpouka domnbtpaumm ACL ana SSH-cepBepa
Mo ymonyanuo punbTpaumsa ACL He BbINOMHAETCA Ana BCex NoAakntyenun kK SSH-cepeepy.

3anyctute komaHay {ip | ipv6} ssh access-class ansa soinonHeHnsa ounetpaumm ACL ons Bcex
nogkroyeHnn Kk SSH-cepeepy. 3anyctutb komaHgy no {ip | ipv6} ssh access-class gnsa
BOCCTa@HOBIEHWSI HACTPOEK MO YMOSYaHWIO.

BkrnroyeHne ayteHTU(pUKaALIMM C OTKPbITLIM KNHOYOM Ha cepBepe SSH

3anyctuTte komaHgy ip ssh peer, 4Tobbl cBA3aTb Al OTKPLITOrO KIkoYa Ha KIMEHTE C UMEHEM
nonb3oBartens. Korga knueHT ayTeHTuduumpyeTcs npu BXode B cucTemy, hann OTKpbITOro
KMnoya yka3blBaeTCs Ha OCHOBE MMEHW MoNnb3oBaTens.

7.3.4. Cnyx6a SCP

CepBep SSH npepoctasnsieT cnyx6by SCP ana peanmsaumn 6esonacHon nepegayv dannos
MeXay CEPBEPOM U KITMEHTOM.

7.3.4.1. MprHUMN paboTbI

e SCP — 370 NpOTOKON, NOAAEPKMBAIOLLMI OHNANH-Nepegady dannos. OH paboTaeT Ha
nopTy 22 Ha ocHoBe npoTokona BSC RCP, torga kak RCP obecneunBaet dpyHKUUM
WndgpoBaHna M ayTeHTMduMKauum Ha ocHoBe npoTokona SSH. RCP peanusyeTt
nepegadvy dannos, a SSH peannayeTt ayTeHTUOUKAUNIO U LUMpoBaHKE.

e [lpegnonoxum, 4to cnyxba SCP BkntodeHa Ha cepBepe. Koroa Bbl mcnonb3yete
knmeHt SCP ana 3arpys3ku unu ckadmBaHusa dannos, knneHT SCP cHavana
aHanuaupyeT napamMmeTpbl KOMaHAbl, YCTaHaBNuBaeT COeAMHEHWEe C YyAalneHHbIM
cepBepoM M 3anyckaeT agpyron npouecc SCP Ha ocHoBe 3TOro coeamMHeHusi. AToT
npouecc MoxeT pabotaTb B pexumMme WUCTOYHMKA wnu npuemHuka. (lMpouecc,
paboTaloWwunin B UCXOOHOM pexuMme, SBMASeTCA MNOCTaBLUMKOM [AaHHbIX. [lpouecc,
paboTalowunin B pexunMme nNpUEMHMKA, SIBNSeTCA nofnyyateneMm fAaHHbix.) [lMpouecc,
paboTaloLwuin B UICXOOHOM PeXMMeE, CHATLIBAET U OTnpaBndaeT cdannbl Ha peer end-y3en
yepe3 coeanHeHne SSH. lNpouecc, paboTalowmi B pexuMme npuemMHuka, nonydaer
dannbl Yepes coegmHeHne SSH.
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7.3.4.2. CBAi3aHHasa KOHcurypauums

BkntoyeHune cepBepa SCP
Mo ymonyaHuio oyHKumMs cepepa SCP oTKMoyeHa.
3anyctute komangy ip scp server enable, 4toObl BkMOUNTL yHKUMIO cepBepa SCP Ha
CEeTEBOM YCTPOMCTBE.

7.3.5. SSH-knueHT

KnueHT SSH mncnonb3yetcs ons yctaHoBkM 6e30nacHOro CoeanHeHns ¢ yaaneHHbIM ceTeBbiM
YCTPOWCTBOM, Ha KOTOpOoM paboTaeT cepsep SSH.

7.3.5.1. MprHUKMN paboTbI

[ononHuTteneHble cBegeHns o npuHumne paboTebl knveHTa SSH cM. B pasgene « SSH-cBs3by
pasgena «basoBble KOHLIENTbI».

7.3.5.2. CBAi3aHHasa KOHcurypaums

YKazaHue ucxogHoro nHrepdenca knumeHta SSH
Mo ymonyaHuio ncxogHel agpec SSH-nakeToB ULETCS Ha OCHOBE agpeca nonydaTens.
3anyctute komangy ip ssh source-interface interface-name, 4ToGblI yKasaTb MCXOAHbIN
nHTepdenc knmeHTa SSH.

YcTtaHoBneHue ceaHca c cepBepom SSH
3anyctute komaHgy ssh, 4yTobbl BOWTM Ha ydaneHHoe YCTPOMCTBO, KOTOpOEe noadepxusaet
cepsep SSH.

BoccTtaHoBneHune yctaHoBneHHon ceccun SSH
3anyctuTte komaHgy ssh-session session-id, 4ToObl BOCCTAHOBUTb YCTAHOBMEHHLIN ceaHc SSH.

OTKnoYeHne NpMoCcTaHOBNEHHOro ceaHca SSH

3anyctute komaHgy disconnect ssh-session session-id, 4ToObl OTKMOYNTL YKa3aHHbIN CeaHc
SSH.

7.3.6. SCP-KnueHT

Knnent SCP wucnonb3yeTca Ond nNoagepxku nepegadv dannoB € ydaneHHbIM CeTeBblIM
YCTPONCTBOM, Ha KOTOPOM BKItoveH cepeep SCP.

7.3.6.1. MprHUMN paboTbI

SCP — 3T0 nNpoToKOn, NoaaepXmMBarLlLnin oHnanH-nepedavy dannos. OH paboTaeT Ha nopTty
22 Ha ocHoBe BSD RCP, B 10 Bpemsa kak RCP obGecneunBaet yHKUMKM WnpoBaHusa u
ayTeHTMdmKaumm Ha ocHoBe npotokona SSH. RCP peanuayeT nepepgady camnos, a SSH
peanuayeTt ayTeHTUUKauuo n WwngposaHue.

Korga Bbl ucnonb3dyete KnMeHT SCP ansa 3arpy3ku unm ckadmBaHua dhannos, knuneHt SCP
CHayana aHanuaupyeT napameTpbl KOMaHObl, yCTaHaBrvMBaeT COedVHEeHWe C YyAaneHHbIM
cepBepoM u 3anyckaeT gpyron npouecc SCP Ha OCHOBE 3TOro coefuHeHusi. OTOT npouecc
MOXeT paboTaTb B UICXOQHOM pEeXMME NN pexxume npmeMHuka. lNMpouecc BbICTynaeT B KayecTBe
nocTaBLUMKa AaHHbIX B UICXOOHOM PEXUME M CHUTBLIBAET, M OTnpaBnseT dannbl Ha peer end-y3sen
yepes coeamHeHne SSH, a B pexumMe npueMHuKa BbICTynaeT B KadecTBe nonyyaTens AaHHbIX U
nony4aet ansnbl Yepes coeguHeHne SSH.
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7.3.6.2. CBsizaHHas KOHdurypauums

Yka3aHue ncxogHoro nHrepdenca knumeHta SCP

Mo ymonyaHuto HacTponTte IP-agpec NCXo4HOro nHTepdenca B kKadectse MCXOQHOro agpeca B
SSH-nakeTax.

3anycTtute komaHay ip scp client source-interface interface-name, 4tobbl ykasaTtb MHTepdenc
knneHta SCP.

YcraHoBneHne coeauHeHna ¢ SCP-cepBepoM 4epe3 SCP-knueHT ans
peanusauuu nepenauyv cannos

3anyctite KoMaHay Scp, 4Tobbl peanu3oBaTth Nepeaady dainos ¢ nomollbio SSH-cepsepa.

7.4. KoHdurypauusa

KoHdurypauus OnucaHue u KomaHaa
Hactporika SSH- | O6sizaTtenbHO BKNOYNTL cepBep SSH
cepBepa
enable service ssh-server BkntovaeT SSH-cepsep
disconnect ssh[vty] session-id OTknovaeTt YCTaHOBMNEHHbIN
ceaHc SSH
crypto key generate {rsajdsa} reHepupyeT SSH-kntou
ip ssh version {1|2} YkasbiBaeT Bepcunto SSH
ip ssh time-out time HacTtpauBaeT Bpems OxugaHus

ayTeHTudpukaumm SSH

ip ssh authentication-retries | HactpanBaeT = MakcumanbHoe
retry times KONM4eCTBO MOMbITOK
ayTeHTudpumkaumm SSH

ip ssh cipher-mode{cbc | ctr | | Yka3biBaeT pexum wndpoBaHUs

others } SSH

ip ssh hmac-algorithm{md5 | | 3agaet anroputm

md5-96 | shal | shal-96} naeHTMdurKaumnm coobueHns
SSH

ip ssh key-exchange { | HactpauBaet nogaepXxky

dh_group_exchange_shal | ' Ondpdm-Xennmax Ha

dh_groupl4_shal |  SSH-cepeepe

dh_groupl shal}
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KoHdurypauus OnucaHue u KomaHaa
HacTtpowka SSH- | {ip | ipv6} ssh access-class { | Bkniodaetr dwunbtpaumio ACL
cepBepa access-list-number | access- | ana SSH-cepeepa

listname }

ip ssh peer test public-key rsa | CBsisbiBaeT aninn  OTKPbITOro

flash :rsa.pub kntova RSA c nonb3osartenem

ip ssh peer test public-key dsa | CBssbiBaeT annn  OTKPbITOro

flash:dsa.pub kntoya DSA ¢ nonb3oBatenem
Hactponka cnyxbbl | ObssaTenbHbIn
SCP

ip scp server enable BkntoyaeT cepsep SCP
HacTtpownka SSH- | (OnumoHanbHO) Wcnonb3yetca Ans  ycTaHoBkM — ©esonacHoro
KnveHTa coeauHeHus c yOoaneHHbIM CeTeBbIM YCTPOWCTBOM,

nogaepxmsatomm SSH-cepsep

ip ssh source-interface interface- | YkasbiBaeT NCXOOHbIN

name nHTepdenc knmeHta SSH

ssh [oob] [-v {1 | 2 }][-c {3des | YcTaHaBnuBaeT

aesl128-chc | aesl192-cbc | 3awundpoBaHHbLIN ceaHc c

aes256-cbc }] [-| username ][-m | yganeHHbIM ceTeBbIM

{hmac-md5-96 | hmac-md5-128 | | ycTponcTBoMm

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]

7.4.1. Hactpounka SSH-cepBepa

7.4.1.1. dcpdeKkT kKoHdUrypaumm

Bkntounte dyHkumMio SSH-cepBepa Ha CeTEBOM YCTPOWCTBE, YTOObI MOXHO ObIno
yCTaHOBUTb 6e30nacHoe coeavHeHne C yaaneHHbIM CeTeBbIM YCTPOWMCTBOM 4epe3
SSH-knneHT. Bce WHTEpakTMBHbLIE [JaHHblE LWNMPYIOTCA nepen nepenaden,
obecneumBas ayTeHTUdMNKaLNO 1 6€30NacHOCTb.

Bbl MOXeTe ncnonb3oBaTh pasnuyHble peXMbl ayTeHTUdMNKaLMKM Nonb3oBaTenen SSH,
BKMOYAA ayTeHTUdMKaAUUIO Mo NoKanbHOMY naposnto, ayteHTudukauuio AAA u
ayTeHTUMKaUMIO C OTKPbITBIM KITFOYOM.

Bbl MOXeTe creHepupoBaTtb UNu yganutb Koy SSH.
Bkl MOXeTe ykasaTb Bepcuio SSH.
Bbl MOXeTe HacTpouTb BpeMs OXXuaaHus ayTeHTudumkaumm SSH.
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o Bbl MmoxeTe HAaCTpPOUTb MakKCUMalibHOE€ KOJIMYECTBO MNOMbITOK ayTeHTI/Id)I/IKaLl,I/lI/I SSH.

o Bbl MOXeTe yKkasaTb pexum wmdgposaHna SSH.
e Bbl MOXeTe ykasaTb anroputm ayTeHTudmkaumm coobieHnn SSH.
o Bbl MOXeTe ykasatbe unbTpauuio ACL ana SSH-cepsepa.

7.4.1.2. NpumeyaHus

o [lpepBaputenibHbIM YCNOBMEM HACTPOMKU YCTpoMcTBa B KadectBe SSH-cepsepa
aBnsetca OecnepeboriHas CBs3b B CETW, B KOTOPOM HaxoauTCA YCTPOWCTBO, U
aAMUHUCTPATOP MOXET NOMYyYUTb SOCTYN K UHTEPdENCy ynpaBneHnsa yCTPOMCTBOM A11s
HaCTPOMKM COOTBETCTBYIOLLMX NapamMeTPoB.

e KomaHga no crypto key generate He cywecTtByeT. Bam HyHO 3anycTuTb KOMaHay
crypto key zeroize, 4tobbl yoanuTb Kntou.

e Mogynb SSH He noggepxuBaeT ropayee pesepBupoBaHune. Takum obpasom, Ans
NPOAYKTOB, NOAAEPXMBAKOLLNX ropsiyee pesepBuMpoOBaHMEe B MOAYJSISX CynepBusopa,
ecnu ¢pann kntoya SSH He cyllecTByeT B HOBOM akTUBHOM Mogyne nocne otpaboTku
OTkasa, Heobxo4MMO BLINOMHUTL KOMaHay crypto key generate, 4tobbl NOBTOPHO
CreHepupoBaThb KoY nepes ucnosib3osaHem SSH.

7.4.1.3. LLlarn HacTpounku

BknioyeHne SSH-cepBepa
o (OObGszaTtenbHbIN.

e [lo ymonuaHuto cepBep SSH oTknioyeH. B pexume rnobanbHOM KOHpurypauum
BKMounTE cepBep SSH un creHepupymnTte kntod SSH, 4ytobbl cocTosiHne cepeepa SSH
n3meHunocb Ha ENABLE.

Yka3aHue Bepcumn SSH
e  OnuyuoHankeHo.

o [lo ymonuaHuio cepep SSH noggepxmBaeT SSHv1 n SSHv2, nogkntodasi KMMEHTOB
SSHv1 nnu SSHv2. Ecnn HacTpoeH Tonbko SSHv1 nnn SSHv2, kK SSH-cepeepy MoxeT
ObITb NOAKIIOYEH TONBbKO SSH-KNMEHT HAaCTPOEHHOWN BEPCUM.

Hactpouka Tanm-ayta ayteHTucpukaumm SSH
e  OnuyuoHarnkeHo.

e [lo ymonuaHuio Tamm-ayT ayTeHTudukaumm SSH coctasnsier 120 cekyHa. [lpm
HeOOXOAMMOCTIN Bbl MOXETE HacTpPOUTb TaM-ayTM ayTeHTUdMKaLMM NoNb3oBaTens.
3HaveHne HaxoguTcsa B amanasoHe oT 1 go 120. EanHunuen mnamepeHunsa sBnsdeTcs
ceKkyHhaa.

Hactpoinka makcMmanbHOro KonMyectsa NonbITOK ayTeHTUdUKaumm SSH

e OnuuoHanbHo.

e HacTtponTe mMakcMmarnbHOe KONMYecTBO MOBTOPHLIX MOMLITOK ayTeHTudukauum SSH,
4yTobObl NpegoTBpaTUTbL HEMNpaBOMEPHOE MOBedeHWe, Takoe Kak 3roHamMepeHHoe
npegnonoxexnve. [lo  ymMonyaHuiO  MakcMmaribHoe  KOMUYecTBO  MOMbITOK
ayTeHTUMKaumm SSH paBHO 3, TO eCTb MNOSib30BaTemnto paspelleHo BBECTU UMSA
nonb3oBaTens M naponb Tpu pasa Ana ayteHtudukaumm. MNpu HeobxoouMoCTu Bbl
MOXEeTe HaCTPOUTb MaKkCMMaribHOE KOMMYECTBO MOBTOPHbLIX MOMbITOK. 3HaveHue
BapbupyeTcsa ot 0 oo 5.

YkasaHue pexuma wndposaHmna SSH
e  OnuuoHanbHo.
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HaCTpOVIKa SSH W

YKaxute pexum wncpoBaHus, nogaepxumeaemMel cepeepoM SSH. Mo ymonyaHuio
pexum wungposaHusa, nogaepxumsaemMbln SSH-cepBepom, gasnsetca Compatible, To
ecTb nogaepxusaet CBC, CTR n gpyrve pexxmmbl LIMGPOBAHUS.

YkasaHue anroputma ayteHTMduUKaumm coobweHnn SSH

OnuuoHanbHo.

YKaxute anroputMm ayTeHTMdUKaumm coobLleHnii, NoaaepXXmBaembli ceppepom SSH.
Mo ymonyaHuio cepsep SSH nogaepxmBaeT cnegytowme anroputMbl ayTeHTUdmnkaumnm
coobuwennnn: (1) ana SSHv1 anroputm He noggepxmBaeTcs; (2) Ona SSHv2
noaaepXmnearoTcs YeTbipe anroputma, Bknodas MD5, SHAL, SHA1-96 n MD5-96.

Hactpounka domnbtpaumm ACL ana SSH-cepBepa

OnuuoHanbHo.

YcraHosute dunbtpaumio ACL SSH-cepsepa. Mo ymonyanuio cunbtpaumns ACL
BbIMOMHAETCA He Ana Bcex noaknodeHun k SSH-cepeepy. B cootBeTcTBUM C
noTpebHocTaMn yctaHosute unbTpaumio ACL gns  BbINOMHEHWs ANg  Bcex
nogknoyeHnn Kk SSH-cepsepy.

BknioueHue ayTeHTU(pUKALMUN C OTKPLITLIM KIHOYOM ANs nonb3oBaTtenen SSH

7.4.1.4.

7.4.1.5.

OnuuoHanbHo.

Tonbko SSHv2 nogaepXmBaeT ayTeHTUMUKALUIO HA OCHOBE OTKPLITOrO Kntova. 3T1a
KOH(purypaums cBdAsbiBaeT ann OTKPbITOrO Kfoda Ha KIMEHTE C  MMEHEM
none3oBatend. Korga KnNueHT ayTeHTMduuMpyeTca npu Bxoge B cuctemy, dawnn
OTKPbITOrO Krto4Ya yKasbiBaeTCs Ha OCHOBE UMEHM NoNb3oBaTens.

MpoBepka

3anyctute komaHay show ip ssh, 4Tobbl 0TO6pasnTL TeKyLlyto Bepcuio SSH, Bpemsi
OXuaaHusa ayTeHTUMKaunum n makcuMmanbHoOe KOSIMYeCTBO MOMbITOK ayTeHTUdUKaumm
cepsepa SSH.

3anyctuTte komangy show crypto key mypubkey, 4to6bl 0To6pa3snTb 06LLEe40CTYNHYO
NHGopMaLmMIo 06 OTKPLITOM KItoYye U NPOBEPUTDL, OblN M OH CreHEPUPOBAH.

HacTtpoinTe pexum Bxoga B CUCTEMY C ayTEHTUMUKAUMEN C OTKPLITbIM KNHOYOM Ha
KnmeHTe SSH 1 ykaxunTte dhann npueaTHOro Kntoya. NposepbTe, MOXETE NN Bbl YCMELLHO
BOWTK Ha cepBep SSH n3 knueHta SSH. Ecnn ga, hann oTKpbITOro Kroya Ha KineHTe
YCMNeLwHo CBA3bIBAaeTCA C WMMEHeM Monb3oBaTtens, W npoBepka MOAMMHHOCTU C
OTKPbITbIM KIMOYOM 3aBepLUAEeTCs YCMNELLHO.

CBsA3aHHble KOMaHAbl

BknroyeHne SSH-cepBepa

Komanpa enable service ssh-server
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexXunm

PykoBoacTBo no | Ytobbl oTknounTb cepBep SSH, 3anyctute komaHay no enable service
ncnonb3oBaHunio | ssh-server B pexume rnobanbHoM KoHurypaumu. Mocne BbINOMHEHNS

3ToN KomaHAabl coctossHne SSH-cepeepa namenuntca Ha DISABLE
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OTknro4YeHune yctaHOBreHHOro ceaHca SSH

KomaHga disconnect ssh[vty] session-id
OnucaHue vty: yKkasblBaeT Ha YCTaHOBMEHHbLIN CeaHC BUPTyanbHOro TepMuHana
napamMmeTpoB Tenetanna (VTY).
session-id: ykasblBaeT MAEHTU(UKATOP YCTaHOBMEHHOrO ceaHca SSH.
3HaveHue Bapbupyetcs ot 0 go 35
KomaHaHbIn MpuBunernpoBaHHbIn pexxum EXEC
PEeXNM

PykoBoacteo no
NCMNOMb30BaHUIO

Ykaxute nageHtudumkatop ceaHca SSH, 4Tobbl OTKMOYMTL YCTAHOBMAEHHbIN
ceaHc SSH. B kayecTBe anbTepHaTUBbl YKaXUTE UOEHTUUKATOP ceaHca
VTY, 4Tobbl OTKNIOYNTL YKa3aHHbIN ceaHc SSH. Tonbko ceccua SSH moxeT
ObITb OTKMOYEHA

MNeHepauuna SSH-knwu4a

KomaHga crypto key generate {rsa|dsa}
Onuncanne rsa: reHepupyert kntod RSA.
napameTpos dsa: reHepupyeT kmtoy DSA
KomaHgHbIn Pexunm rnobanbHon KoHdurypauum
pexvm

PykoBoacteo no
MCNONb30BaHNIO

KomaHga no crypto key generate He cyliecTByeT. Bam HyxHO 3anycTuTb
KomaHgy crypto key zeroize, 4Tobbl yaanuTb KIitou.

SSHv1 ucnonbayet kntod RSA, Torga kak SSHv2 ucnonbayet kntod RSA
mnun DSA.

Ecnn creHepupoBaH kntod RSA, nogaepxuBatotcss kak SSHv1, Tak u
SSHv2. Ecnn creHepupoBaH Tonbko kKnod DSA, Tonbko SSHv2 moxeTt
MCMONb30BaTb 3TOT KJIOY

YkasaHue Bepcumn SSH

KomaHga ip ssh version {1|2}
Onuncanne 1: ykasbiBaeT, 41O cepBep SSH nony4aeT TOMbKO 3anpocbl Ha
napamMmeTpoB NoaKIoYeHne, oTnpaeBneHHbIe kKnMeHTamm SSHv1.
2. ykasbiBaeT, 4to cepBep SSH nonyyaetT TOMNbKO 3anpocbl Ha
NoaKIMHYEHNe, OTNpaBeHHbIe KnneHTamm SSHv2
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
peXunm
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PykoBoactso no
NCNOSb30BaHMIO

3anyctute komaHgy no ip ssh version, 4ToGbl BOCCTAHOBUTb HACTPOWMKM
no ymonyanuio. Mo ymonyanuto cepeep SSH nopgaepxunBaet kak SSHv1,
Tak n SSHv2

Hactpouka BpemMeHu oxuaaHusa ayteHTucpukaumm SSH

KomaHga ip ssh time-out time

Onucanwne time: ykasblBaeT Bpemsa OXugaHus ayTeHTudpukaumm SSH. 3HadeHue

napameTpoB HaxoauTca B AuanasoHe oT 1 go 120. EaMHnuen mnamepeHnsa siBnsieTcs
CeKkyHaa

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

pexmm

PykoBoacteo no
NCMNomnb30BaHUIO

3anyctute komaHgy no ip ssh time-out, 4ToGbl BOCCTAHOBUTH BpeMS
oxugaHusa ayteHTudmkaumm SSH no ymonyaxuo, pasHoe 120 ¢

HacTtpoiika MakcuManbHOro KonuyecTsa NonbITOK ayTeHTU(UKaumum SSH

KomaHga ip ssh authentication-retries retry times

Onucaxune retry times: ykas3blBaeT MakCMMarnbHOE  KOMIMYECTBO  MOMbITOK
napameTpoB ayTeHTudmkaumm nonb3oBartens. 3HayeHne Bapbupyetcsa oT 0 4o 5
KomaHgHbIn Pexunm rnobanbHon koHdurypauum

pexvm

PykoBoacteo no
MCNONb30BaHNIO

3anyctute komaHgy no ip ssh authentication-retries, 4TOObI
BOCCT@HOBUTb KONMYECTBO MOMbITOK ayTEHTUMKaLMM Nonb3oBaTens no
yMOM4aHuio, paBHoe 3

YkasaHue pexuma wmdpoBaHnsa SSH

KomaHga ip ssh cipher-mode {cbc | ctr | others }

Onucaxve cbc: ycraHaBnuBaeT pexvm WNGpoBaHMs, NoaaepXMBaemMbii CeEpBepOM

napamMmeTpoB SSH, Ha pexum CBC. CooTBETCTBYIOLIME anropuMTMbl BKITHOYAOT
DES-CBC, 3DES-CBC, AES-128-CBC, AES-192-CBC, AES-256-CBC n
Blowfish-CBC.
ctr: ycTaHaBnuBaeT pexum LNgpoBaHUS, NoaaepXMBaemMbiii cepBepoMm
SSH, B pexum CTR. CooTBETCTBYIOLWIME anropuTMbl BKITOYalOT
AES128-CTR, AES192-CTR n AES256-CTR.
others: yctaHaBnMBaeT pexum WKNPOBaHUS, NOAAEPKUBAEMbIN
cepsepom SSH, Ha gpyrue. CooTBeTcTBYOWMI anroputm — RC4

KomaHaHbIn Pexwum rnobanbHon koHUrypaumm

pexXunm

(@ arecy
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PykoBoactso no
NCNOSb30BaHMIO

OTa KomaHZa uvcnonb3yeTcs ANA HaCTPOWKM pexmma  wmndpoBaHus,
nogaepxneaemoro cepsepom SSH.

Ha yctponctBax QTECH cepBep SSHv1 noggepxvBaeT anropuUTMbl
wngpposaHms DES-CBC, 3DES-CBC wn Blowfish-CBC; cepsep SSHv2
nogaepxmeaeTt anroputmel wmndgpoBaHne AES128-CTR, AES192-CTR,
AES256-CTR, DES-CBC, 3DES-CBC, AES-128-CBC, AES-192-CBC,
AES-256-CBC, Blowfish-CBC wn RC4. 3t anropuTMbl  MOXHO
crpynnupoBaTh B Tpy pexuma wundgposaHus: CBC, CTR u others.

MockonbKy Kpuntorpadusa MOCTOAHHO pa3BMBAETCH, YTBEPXKOAETCs, YTO
anropntmbl  wndgpoBaHna B pexmmax CBC wn others moryt ObiTb
paclwmdpoBaHbl 3a  OrpaHUYEHHbIM  nepuod BpemeHu. [loatomy
opraHM3aumm unm KOMnaHmm ¢ BbICOKMMUK TpeboBaHUAMM K 6e30macHOCTH
MOFYyT YCTaAHOBUTb PEXMM LUIN(POBaAHUS, MOAAEPNKUBAEMbIN CEPBEPOM
SSH, Ha CTR, 4to6bl NoBbICUTb YpoBEeHb BesonacHocTu cepeepa SSH

YkazaHue anroputma ayteHTMdMKaumm coobeHmn SSH

KomaHga ip ssh hmac-algorithm {md5 | md5-96 | shal | shal-96}
Onuncanne md5: ykasblBaeT, 4TO anroputM ayTeHTUuukaumm CcoobLueHun,
napameTpoB nogaepxusaemMblin ceppepom SSH, — MD5.
md5-96: ykasbiBaeT, 4To cepBep SSH nopgaoepxuBaeT anroputm
ayTeHTudmkaumm coobeHnn MD5-96.
shal: ykasbiBaeT, 41O cepBep SSH nopgepxuBaetr anroputm
ayTeHTndmkaumm coobueHnn SHA1.
shal-96: ykasbiBaeT, 4TO cepBep SSH noggepxmBaeT anroputm
ayTeHTndmkaumm coobuieHnn SHA1-96
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexunm

PykoBoacteo no
MCNONb30BaHNIO

OTa komMaHOa Ucnonb3yeTcsl Anst HACTPOWKX anropuTma ayTeHTUdmKkaumm
coobLeHnin, nogaepxmsaemMmoro cepsepom SSH.

Ha yctponcteax QTECH cepsep SSHv1 nogaepxwusaet nobon anroputm
ayTeHTndmkaumm coobLueHnn; cepeep SSHv2 nogaepXxuBaet anropuTmbl
ayTeHTndmkaumm coobwennn MD5, SHA1, SHA1-96 n MD5-96. [lpwu
HeOoOXOAMMOCTN Bbl MOXeTe BbiOpaTb anropuTMbl ayTeHTUUKaLNK
coobuleHnin, nogaepxmsaemble SSH-cepeepom
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HacTtpowka nopaepxku anroputma o6meHa knrovyamm DH Ha cepBepe SSH

KomaHga ip ssh key-exchange { dh_group_exchange_shal | dh_groupl4_shal |
dh_groupl_shal}

Onucanwne dh_group_exchange_shal: ykasbiBaeT koHdwurypaumio diffie-hellman-

napamMmeTpoB group-exchange-shal gns obmeHa kntovamu. Knoy umeet 2048 Gaut,
KOTOpble HemMb3s pefakTupoBaThb.
dh_groupl4_shal: ykasbiBaeT koHdurypaumo diffie-hellman-groupl14-
sha1 ona oobmeHa knodamu. Kntoy nmeet pasmep 2048 GanT.
dh_groupl_shal: ykasbiBaeT koHdurypaumto diffie-hellman-groupl-shal
ansa obmeHa kntodamu. Knoy nmeet pasmep 1024 6anta

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

pexmm

PykoBoacteo no
NCMNOmMb30BaHUIO

Mcnonb3ynTte aTy KOMaHgy 4S9 HAaCcTPonKK metoda obmeHa kntovamm DH B
SSH.

Cepsep QTECH SSHv1 He nogaepxuBaeT meTtoq obmeHa kntodamu DH, B
TOo Bpemsa kak cepBep SSHv2 nopaepxuBaet diffie-hellman-group-
exchange-shal, diffie-hellman-groupl4-sha1 u diffie-hellman-groupl-shal
Ansa obmeHa knrovYamm

HacTtponka omnbrpaumn ACL gna SSH-cepBepa

KomaHga {ip | ipv6} ssh access-class { access-list-number | access-list-name }
Onuncanne access-list-number: ykasbiBaeT Homep ACL, anana3oH HOMEpPOB MOXHO
napamMmeTpoB HacTpouTb. CTaHgapTHble anana3oHbl HomepoB ACL — oT 1 go 99 n ot
1300 go 1999. PacwupeHHble gnanasoHbl HomepoB ACL — ot 100 go 199
n ot 2000 oo 2699.
MoopepxmBatoTcsa Tonbko agpeca IPv4.
access-list-name: ykasbiBaeT nmst ACL. NogaepxmBatotca agpeca IPv4 n
IPv6
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
peXunm

PykoBoacteo no

3anycTtute aTy KomMaHay, 4Tobbl BbINONHUTL punbTpaumo ACL ans Bcex

NCMONb30BaHUIO | nogkntoyeHnn k cepeepy SSH. B pexume line dunbtpauus ACL
BbIMOMHSAETCS TONMbKO AN onpefdeneHHbix cTpok. OpHako npasuna
dunbTtpaumn ACL ona SSH genctByoT ansa Bcex coegnHeHnn SSH
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Hactpouka ayteHTUdMKaALUM C OTKPbITLIM KntoyomMm RSA

KomaHga ip ssh peer test public-key rsaflash:rsa.pub

Onucanwne test: ykasblBaeT MMSA Nonb3oBaTens.

napameTpos rsa: ykasblBaeT, YTO TUM OTKPbITOro Knoya — RSA.
rsa.pub: ykasblBaeT nms ansna oTKpbITOro Krtoya

KomaHaHbIn Pexwum rnobanbHon KoHUrypaumm

pexmm

PykoBoacteo no
NCMNOMb30BaHUIO

OTa kKOMaHga NCNosNb3yeTcs ANs HAaCTPONKN dhanna OTKPbITOro Krova RSA,
CBSA3aHHOrO C NOMb30BaTENBLCKUM TECTOM.

Tonbko SSHv2 nogaoepxmBaeT ayTEHTUMUKALMIO HAa OCHOBE OTKPbITOro
Knova. O1a KoMmaHda cBA3blBaeT dann OTKPbITOro KIo4Ya Ha KIneHTe ¢
nMeHeM nonb3oBatens. Korga KnveHT ayTeHTUuumpyeTcsa npu BXOAE B
cuctemy, @ann OTKPbITOrO KIYa YKa3blBaeTCA Ha OCHOBE WMEHMU
nonb3oBaTens

Hactpowka ayteHTUMKaLMK € OTKPbITbIM Kntoyom DSA

KomaHga ip ssh peer test public-key dsaflash:dsa.pub

Onucaxune test: ykasblBaeT MMsi Nonb3oBaTens.

napameTpos dsa: ykasbiBaeT, YTO TUM OTKPLITOrO Kntoua — DSA.
dsa.pub: ykasbiBaeT ums dranna OTKPbITOro Kro4a

KomaHgHbIn Pexunm rnobanbHon koHdurypauum

pexvm

PykoBoacteo no
MCNONb30BaHNIO

OTa KomaHga wucnonb3yeTcss Ang Hactponku damna kmova DSA,
CBSI3aHHOIO C MOJSIb30BaTENbCKUM TECTOM.

Tonbko SSHv2 nogoepxmBaeT ayTeHTUMUKALMIO HAa OCHOBE OTKPbITOro
Knoya. OTa KoMaHga CBA3bIBAeT (haln OTKPLITOrO Krya Ha KIMEHTe C
nmeHeM nonb3oBatens. Korga knneHT ayTeHTMdUUMpYeTCa nNpu BXoae B
cuctemy, ann OTKPbITOrO KIo4Ya YKasblBAaeTCA HA OCHOBE WMEHM
nonb3oBartens

7.4.1.6. NMpumep KoHcUrypaumm

NMPUMEYAHUE: B cneayroumx npumepax KoOHurypauum onncbiBaroTCa TONbKO KOHdUrypaumm,

cBA3aHHble ¢ SSH.

FeHepauunsa OoTKpbITOro Krnt4a Ha SSH-cepBepe

Warn
HaCTPONKK

3anycTtute komaHay crypto key generate { rsa | dsa } ons cosgaHusi OTKpbITOro
kntoya RSA ons cepsepa
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SSH- QTECH#configure terminal

cepsep 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]:
Ecnu reHepauusa knoda RSA npowna ycnewHo, otobpaxaeTca crnegyrowas
MHdopmMaLms:

% Generating 512 bit RSA1 keys ...[ok]

% Generating 512 bit RSA keys ...[ok]
Ecnn reHepauma «knioda RSA He ypganacb, oTobpaxaeTca cnegytowas
MHdopmMaums:

% Generating 512 bit RSA1 keys ...[fail]

% Generating 512 bit RSA keys ...[fail]

MpoBepka | 3anyctnte komaHay show crypto key mypubkey rsa, 4tobbl oTO6pasuTb
obwenoctynHyto  uHdopmauuio o  knwve RSA. Ecnu  obwepoctynHas
nHdopmaums o knode RSA cywecTsyerT, knod RSA 6bin creHepmpoBaH

SSH- QTECH(config)#show crypto key mypubkey rsa

cepsep

% Key pair was generated at: 1:49:47 UTC Jan 4 2013
Key name: RSA1 private

Usage: SSH Purpose Key

Key is not exportable.

Key Data:

AAAAAWEA AGAAAHJIM 6izXtlpp rUSOEGZ/ UhFpRRrW nngP4BU7 mG83éapf
jajSYwcU

803LojHL ayJ8G4pG Tj4T4ZSf FKg09kfr 92JpRNHQ gbwaPc5/ 9UnTiX9t
qFIKDjlj

0dKBcCfN trOr/CT+ cs5tlGKV SO0ICGifz 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:

AAAAAWEAAQAAAHJfLWKnzOgO F3RIKhTN /7PmQYoE v0a2VXTX 8ZCa7Sll
EghLDLJc
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w3T5JAXk Rr3iBD5s blEeOL4b 2lykZt/u UetQ0Q80 sISglfZ9 805No3Zz
MPMOLnQR

G4c7/28+ GOHzYkTk 4liQuTIL HRgtbyEYXCFaaxU=

Yka3aHue Bepcuu SSH

Warn 3anyctute komangy ip ssh version { 1 | 2 }, 4ToGbl yCTaHOBUTb BEPCWUIO,

HacTporku | nogaepxmsaemyto cepsepomMm SSH, Ha SSHv2

SSH- QTECH#configure terminal

cepsep QTECH(config)#ip ssh version 2

Mpoeepka | 3anyctute komaHgy show ip ssh, 4ToGbI OTOGpasuTb Bepcuio SSH,
nogaepXxmnBaemyro B HacTosiLee Bpems cepsepom SSH

SSH- QTECH(config)#show ip ssh

cepsep

SSH Enable - version 2.0
Authentication timeout: 120 secs
Authentication retries: 3

SSH SCP Server: disabled

Hactpouka Tanm-ayta ayteHTucpukaumm SSH

Warn 3anyctnute komaHgy ip ssh time-out time, 4TOOblI yCTaHOBWUTL TaM-ayT

HacTporku | ayteHTudmnkaumm SSH pasHeim 100 ¢

SSH- QTECH#configure terminal

cepsep QTECH(config)#ip sshtime-out100

Mpoeepka | 3anyctute komaHay show ip ssh, 4Tobbl 0OTOOPA3UTbL HACTPOEHHbLIN TanMm-ayT
ayTeHTudmkaumm SSH

SSH- QTECH(config)#show ip ssh

cepsep

SSH Enable - version 2.0
Authentication timeout: 100 secs
Authentication retries: 3

SSH SCP Server: disabled

Hactpoinka makcMmanbHOro KonMyectsa NonbITOK ayTeHTUduKaumm SSH

Warn 3anyctute KomaHgy ip ssh authentication-retries retry times, 4TOGbI

HacCTPOMKM | YCTAHOBMTb  MakCMMarnbHOE  KOMMWYECTBO  MOMbITOK  ayTeHTudukaumm
none3oBartend Ha cepeepe SSH paBHbIM 2
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SSH- QTECH#configure terminal

cepsep QTECH(config)#ip ssh authentication-retries 2

Mpoeepka | 3anyctute komaHgy show ip ssh, 4ToObl 0TOGpa3anTb HaCTPOEHHOEe
MaKCMMarnbHOe KONM4eCTBO NOMbITOK ayTeHTUduKaumnm

SSH- QTECH(config)#show ip ssh

cepsep

SSH Enable - version 2.0
Authentication timeout: 100 secs
Authentication retries: 3

SSH SCP Server: disabled

Yka3aHue pexuma wmcdpoBaHua SSH

Warn 3anyctute komaHgy ip ssh cipher-mode {cbc | ctr | others } ana ycraHoBku
HaCTPOMKM | pexuma WndpoBaHnd, nogaepxxusaemoro cepsepom SSH, Ha CTR

SSH- QTECH#configure terminal

cepsep QTECH(config)# ip ssh cipher-mode ctr

Mpoeepka | Boibepute pexnm wndpoaHua CTR Ha knneHTe SSH 1 npoBepbTe, MOXeTE Nnn

Bbl yCneLHo BONTK Ha cepBep SSH ¢ knueHTta SSH

YkasaHue anroputma ayteHTMdmKkaumm coobweHmn SSH

Warn 3anyctute komangy ip ssh hmac-algorithm {md5 | md5-96 | shal | shal-96 },
HaCTPOMKM | YTOObI YCTAHOBUTL anropuTM ayTeHTudumkaumm coobLLeHnin, NoaaepKUBAEMbIN
cepBepom SSH, Ha SHA1
SSH- QTECH#configure terminal
cepsep , : .
QTECH(config)# ip ssh hmac-algorithmshal
Mpoeepka | Boibepute anropntm ayteHTudukauum coodbweHnn SHA1 Ha knneHTe SSH n

npoBepbTe, MOXETE NN Bbl yCNELWHO BOWTK Ha cepep SSH ¢ knneHTa SSH

Hactpowka nogaepXxku anroputma oobmeHa knrovyamm DH Ha cepBepe SSH

Warn 3anyctute komaHay ip ssh key-exchange { dh_group_exchange_shal |

HacTpovikn | dh_groupl4_shal | dh_groupl shal }, 4tobbl HacTpouTe MeToa obBMmeHa
kntoyamm Ha SSH-cepBepe

SSH- QTECH# configure terminal

cepsep

QTECH(config)# ip ssh key-exchange dh_groupl4_shal
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MpoBepka | Bruibepute diffie-hellman-groupl4-shal Ha KnMEeHTCKOM TepMUHane n NpoBepbTE,
BbIMOMHEH N YCMELLHbIN BXO B CUCTEMY

Hactpouka ayteHTUdMKALUM C OTKPbLITLIM KIHOYOM

Warn 3anyctute komaHgy ip ssh peer username public-key { rsa | dsalfilename,
HacTponkM | YTOBLI CBSI3aTh (havin OTKPLITOro KMtoya KnneHTa ¢ umeHeM nonb3oBatens. Koraa
KNWeHT ayTeHTudunumpyeTca npu Bxode B cuUCTeMy, harn OTKPbLITOro Krw4ya
(Hanpumep, RSA) yka3biBaeTcss Ha OCHOBE UMEHU MOfb3oBaTENS

SSH- QTECH#configure terminal

cepsep QTECH(config)# ip ssh peer test public-key rsaflash:rsa.pub

MpoBepka | HacTponTe pexunm Bxoga B CUCTEMY C ayTeHTU(MKALMEN C OTKPbLITbIM KIHOYOM
Ha KnueHTe SSH n ykaxuTe ann npusaTHoro kntova. MNpoeepbTe, MOXETE Nn
Bbl yCneLHo BoMTK Ha cepBep SSH u3 knueHTa SSH. Ecnn ga, dann oTkpbiToro
KNYa Ha KNWeHTe YCMewwHO CBA3blBaeTCA C WMEHEM MONb30BaTens,
ayTEeHTUMMKALMS C OTKPbITbIM KITHOYOM 3aBepLUAEeTCH YCMNELHO

Hactpouka ynpaBneHus yctpounctsamm SSH
CueHapui:

Iant P Mebtwork SS5H Server
2383 192 168.23.122

PucyHok 7-7.

Bbl MOXeTe ncnonb3oBate SSH ans ynpasneHnsa ycTporcTBamMmmn npu ycnosum, Yto oyHKLMS
cepBepa SSH BkntoyeHa. Mo ymonyaHuio ata pyHKkums oTkntodeHa. KomnoHeHT Telnet,
Bxoaswmm B coctaB Windows, He nogaepxmnBaeT SSH. Noatomy HeobxoauMMo ncnonbL3oBaTb
CTOPOHHEEe KIMeHTCKoe nporpaMmHoe obecrneveHune. B HacToswee Bpems XxopoLlo
COBMECTUMOE KIMMEHTCKOE nporpaMmHoe obecneyenne BktovaeT PuTTY, Linux n
SecureCRT. [lanee B kayectBe npumepa mucnonbayetca PuTTY, ytobbl npeacraBuTb
KOHpurypaumm knmeHta SSH.

LWarun e 3anyctute nporpammy PuTTY.

HacTponKu e Ha sknapgke napameTtpoB Session B PuTTY BeeauTe IP-agpec xocta

192.168.23.122 v Homep nopTta SSH 22 1 BbIGepuTe TUN NOAKITHOYEHNUS
SSH.

e Ha Bknagke napametpoB SSH B PuTTY Bbibepute npegnovtutenbHyto
Bepcuio npoTtokona SSH 2.

¢ Ha Bknagke napametpoB SSH authentication B PuTTY BbiGepute
meToq ayTeHTudmkaumm Attempt "keyboard-interactive" auth.

e Haxmute Open, 4ToObl nogknounTbes K SSH-cepBep.

e BseguTte npaBunbHOE MMSA NONb3oBaTens M Naposfb, YTOObl BOWTU B
MHTepdenc Bxonga B TepmMuHan
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SSH-
KNUeHT

_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
T
PucyHok 7-8.

Host Name (unm IP address) ykasbiBaeT IP-agpec xocta, Ha KOTOpbIN
Heobxogumo BonTn. B atom npumepe IP-agpec — 192.168.23.122. Port
yKkasbiBaeT uaeHTudmkatop nopta 22, TO eCTb WAeHTudukatop nopTta no
ymMon4aHuio, npocnywmsaembin SSH. Connection type — SSH.
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,l_‘l‘?., PuTIY Configuration

Categon:

(=) T erminal
F.evwboard
Bell
Features

(=) "wWindow
Appearance
B ehaviour
Tranzlation

Selection
Colours
=) Connection
Data
Prowy
Telnet

Fex
Auth
TTY
=11
Tunnels
Bugs

| *

Options controling S5H connections

Data ko send to the server
Bemote command:

Protocol options

[] Dot start & zhell or command at all
[]Enable compression
Preferred S5H protocol werzion:

O lonle O3 ®z ) 2 only

Encryphion options

Encryption cipher zelechon palicy:
AES [SSH-2 only]

Elowfizh

IDES Up
-- warn below here --
Arctour [SSH-2 anly)
DES

[]Enable legacy use of single-DES in S5H-2

[ Qpen l [ Cancel

PucyHok 7-9.

options,

Kak nokasaHo PucyHke 7-9, BbiGepuTe 2 B kayecTBe NpeanovTUTENbLHON BEPCUN
npotokona SSH Ha naHenu Protocol
ncnonbdyetca SSHv2.

NOCKOJIbKY O514 BXoAda
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ﬂ PuTTY Configuration
Categony:
[=I- Terrminal s Optiong contraling S5H authentication
¥.eyboard |
B el [ | Bupas: authentication entirely [SSH-2 anly]
: Features Authentication rmethodz
(= “firdon . . . .
e e [ |itempt authentication using Pageant
N [l Atempt TIS or CryptoCard auth [S5H-1)
Tranzlation Atternpt "keyboard-interactive’ auth [S5H-2)
Sl Authentication paranmeters
Colours
= 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 l [ Cancel ]

PucyHok 7-10.

Kak nokasaHo Ha PucyHke 7-10, Bblbepute Attempt "keyboard-interactive"
auth B kayecTBe MeToda ayTeHTUUKALUN ANt NOAAEPXKKM ayTEHTUDUKALMN Ha
OCHOBE MMEHU Monb30BaTenNs 1 Napons.

3atem Haxmnte Open, YTOObI NOAKMOYUTBECA K HACTPOEHHOMY Y3ry CepBepa,
Kak nokasaHo Ha PucyHke 7-11.

PulITlY Security Alert @

The server’ s host key is not cached in the registry. You
! have no guarantee that the server is the computer you
e ) : e
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.

[ Yes ][ No ]I Cancel |

PucyHok 7-11.
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OkHOo PUTTY Security Alert ykasblBaeT, YTO Bbl BXOAUTE B KMWEHT cepBepa
192.168.23.122, n cnpawumsaeT Bac, crieyeT N Mosly4nTb KoY, OTNPaBeHHbIN
C cepsepa.

Ecnu Bbl BbiGepeTe Yes, NosABUTCA AManoroBoe OKHO BXOAa B CUCTEMY, Kak
nokasaHo Ha PucyHke 7-12.

im

#5192, 168. 23. 122 — PullY

PucyHok 7-12.

Beegoute npaBunbHoe MM NOnb3oBaTens M Maposfb, U Bbl CMOXETe BOWTU B
MHTepdenc TepMmmHana SSH, kak noka3aHo Ha PucyHke 7-13.

PucyHok 7-13
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3anycTtute komaHaym show ip ssh ansa otobpaxeHus KoHUrypaumm, Kotopble
B HacToslLLee BpeMsa OeNCTBYIOT Ha cepBepe SSH.

3anyctute komaHgy show ssh gna otoGpaxeHuss MHMOPMALMM O KaKOoM
ycTaHoBreHHoM SSH-coegmMHeHuu

MNposepka

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-chc hmac-shal Session started test

Hactpouka ayteHTUMKaLMKM NO NOKaNnbHOW y4YyeTHOM 3anucu SSH
"
PC1
SSH Client {
192.168.23 83 T

IP Metwork 35H Serv
=
P2

S8H Client

182 168.23.121

CueHapui:

PucyHok 7-14.

Monb3oBatenn SSH mMoryT wucnonb3oBaTb MNapofb JOKAaNbHOM Y4YeTHOM 3anucn  angd
ayTeHTudMKaumMmM nonb3oBaTend, kak mnoka3aHo Ha PucyHke 7-14. [Ona obecneyeHus
6esonacHocTn obmeHa gaHHbiMm K 1 u MK 2 paboTtatoT kak knueHTbl SSH n ncnonbayioT
npotokon SSH aonsa Bxoda Ha ceTeBOoe YCTPOMCTBO, HA KOTOPOM BKIHOYEH cepBep SSH.
TpeboBaHusa cneayrowme:

Monb3oBaTenn SSH mucnonb3yloT pexum ayTeHTUdUuKauum No naposio JNOKanbHOW Y4YeTHOWM
3anucu.

Mate cTpok Bkno4daa ctpokn 0 n 4, akTMBMPYHOTCA OadHOBpeMeHHo. [laponb Ons Bxoga
«passzero» Ans cTpokn 0 n «pass» Anga octanbHbIX CTPOK. MOXHO ncnonb3oBatb noboe nms
nonb3oBaTens.

Warn HactponTte SSH-cepBep cneagytowmm obpasom:

HACTpoVku e  Bknounte cpyHkumio cepepa SSH rnobanbHo. o ymonyaHuto cepsep

SSH noppepxueaeTt gee Bepcun SSH: SSHv1 n SSHv2.

e Hactponte «moy. C nomowbio 3TOr0 kmtova SSH-cepsep
pacwmndpoBbiBaeT  3aWMApPOBaHHbIA  Napofb,  MNOMYYEHHbIN  OT
SSH-knueHTa, cpaBHMBaET pacluM@POBaHHbIA OTKPbITbIA TEKCT C
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napornem, XpaHswWwmMmcs Ha cepBepe, M Bo3BpallaeT coobuieHne o6
yCneLwHon unn HeygayHon ayteHTudpukaumm. SSHv1 ncnonbsyeT Koy
RSA, Torga kak SSHv2 ucnoneayet kntod RSA nnu DSA.

Hactpownte IP-agpec nntepderica FastEthernet 0/1 Ha cepeepe SSH.
KnnenHt SSH nogkniovaetca kK cepBepy SSH Ha ocHoBe atoro
IP-agpeca. MapwpyT oT knueHTa SSH k cepepy SSH goctyneH.

HactponTe knneHT SSH cnegytowmm obpasom:

[ocTynHo pa3Hoobpa3Hoe KIMEHTCKoe nporpammHoe obecnevyeHue
SSH, Bkntoyaa PuTTY, Linux n SecureCRT. B atom gokymeHTte PuTTY
Ucnonb3yeTcs B KadecTBe npumepa pAns 00bsACHEHMs MeToda
HacTponku knueHta SSH. [JononHuTenbHble CBeAEHUst O MeToade
HaCTpoWKK cM. B pasgene «LLarm HacTporkmu»

SSH- Mepen HacTponkon PyHKUMK, cBA3aHHOW ¢ SSH, ybeauTech, YTO MapLipyT OT
cepsep nonb3oBatend SSH «k ceTeBoMy cermMeHTy cepBepa SSH goctyneH.
KoHdurypaumm IP-agpeca nitepdenca nokasaHbl Ha PucyHke 7-15. NoapobHble
npoueaypbl HacTponku IP-agpecoB 1 MapLIpyTOB ONyLUEHbI.

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 ...[ok]

% Generating 512 bit RSA keys ...[oK]

QTECH(config)#interface fastEthernet0/1
QTECH(config-if-fastEthernet0/1)#ip address 192.168.23.122 255.255.255.0
QTECH(config-if-fastEthernet0/1)#exit

QTECH(config)#line vty 0

QTECH(config-line)#password passzero
QTECH(config-line)#privilege level 15

QTECH(config-line)#login

QTECH(config-line)#exit

QTECH(config)#line vtyl 4

QTECH(config-line)#password pass

QTECH(config-line)#privilege level 15

QTECH(config-line)#login

QTECH(config-line)#exit
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SSH- P 0T 0T
KIMTMEeHT
(MK1/1K2) Categony:
(= Terminal ~ Options contraling S5H connections
Ee_;,lll:u:uard [ata to zend to the server
c Bemote command:
Features
(= “firdion |
Appearance -
Eshaviour Protocol optionz
Trersltia [ ]Don't start a shell or command at all
S elechion [ ]Enable comprezsion
Colours Preferred S5H protocal werzion:
= Connection ®tonky  O1 Oz (0 2 only
Data Encryption optionz
Prioy = s
Telnet Encryption cipher selection policy:
Rlogin AES [S5H-2 only]
Blowfizh
= SSHK 2DES Up
i -- warn below here --
Atk Arcfour [S5H-2 anly]
T DES
#“11 | [JEnable lzgacy use of single-DES in S5H-2
Tunrels
Bugz A
(o ) =

PucyHok 7-15.

YcraHosuTe IP-agpec n ngeHtudmkatop nopta SSH-cepeepa. Kak nokasaHo B
Tononormn cetn, IP-agpec cepeepa — 192.168.23.122, a uaeHTudmMKaTop
nopta — 22 (QoNONHUTENbHbIE CBEAEHNS O METO4e HACTPOMKU CM. B pasgene
«[pumep koHdburypaummn» B «HacTtpomnka ynpasneHust yctponctBamm SSH»).
Haxmute Open, 4ytobbl 3anyctnte SSH-cepsep. OCKONbKY TEKYLLMIA PEXNM
ayTeHTUukaumm He TpebyeT MMeHU nonb3oBaTens, Bbl MOXeTe BBeECTU ntoboe
MMS NONb3oBaTenNs, HO He MOXeTe OCTaBUTb ero HeykasaHHbIM. (B aTom npumepe
UMs norfb3oBaTens — «anynamey.)

MpoBepka e 3anyctute komaHgy show running-config ana otobpaxeHns TeKyLLMX
KOHpurypaumn.

e YbBegutechb, YTO KOHUrypaumm knneHta SSH BepHbl

SSH- QTECH#show running-config
cepeep Building configuration...

!

enable secret 5 $1$eyy2$xs28FDw4s2q0tx97
enable service ssh-server

I

interface fastEthernet0/1
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ip address 192.168.23.122 255.255.255.0
|

line vty 0

privilege level 15
login

password passzero
line vty 14
privilege level 15
login

password pass

I

end

SSH-
KNUEeHT

YcTaHoB/TE coedvHEHUE U BBeAuTe npaBuiibHbIM naponb. Napone Ans sxoaa
«passzeroy» ana cTpokn 0 n «pass» Ans octarnbHbIX CTPOK. 3aTeM oTobpaxaeTtcs
nHTepdenc pabotel SSH-cepBepa, kak nokasaHo Ha PucyHke 7-16.

#2192, 168. 23. 122 — PullY

assword:

PucyHok 7-16.
QTECH#show users

Line User Host(s) Idle Location
*0con0 -— idle 00:00:00 -—

1vty O -— idle 00:08:02 192.168.23.83
2 vty 1 -— idle 00:00:58 192.168.23.121
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Hactpouka ayteHTUdmKaumm AAA nonb3oBaTtenen SSH

CueHapun:

19216832120

Radius Server

S

. I

1 -~

N s ~ N
- HC ient, .= o ‘_ht-:ll fjlll—.‘-l'l_._._,,’

192 168.217.60

PucyHok 7-17.

Monb3oBaTenu SSH MoryT ncnonb3oBatb pexum ayteHTudmkaumm AAA ansa ayTeHTMdunkaumm
nonb3oBaTtensd, kak nokasaHo Ha PucyHke 7-17. Ona obGecnedeHna 6esonacHocTu obmeHa
AaHHbimK MK paboTaeT kak knmeHT SSH n ncnonb3yeT npotokon SSH ons Bxoga Ha ceTeBoe
YCTPOWCTBO, Ha KOTOpPOM BKtoueH cepBep SSH. [na 6Gonee adhdekTMBHOrO ynpasneHus
0e30nacHOCTbI0O B MNONb30BaTENbCKOM WHTEpdeEnce Bxoga B CUCTEMy kKiveHTa SSH
pexum ayTteHTudumkaumn AAA. [IBa meToga ayTeHTUdMKauMW, BKNHOYas
ayTeHTMdmkaumio cepeepa Radius n nokasnbHyo ayTeHTUMKaumio, NpeaycMoTpeHbl B CrMCKe
MeTogoB ayTeHTudukauumn AAA onst obecneyeHnsa HagexHocTu. MNpeanoyTnTenbHbIM ABNSETCA
MeTo4 ayTeHTudukaunm cepeepa Radius. Ecnn cepeep Radius He oTBevaeT, Bbibepnte meTtoq
nokanbHOM ayTeHTUnKauuu.

ncnonb3yeTca

Warn
HaCTPONKK

e MapuwpyT oT knneHta SSH k cepBepy SSH goctyneH, u maplpyT oOT

cepBepa SSH k cepepy Radius Tarkke gOCTyneH.

e Hactponte cepsep SSH Ha ceTeBom ycTponctee. MeTon HacTpovku

yXXe onucaH B NpeablgyLemM npuMmepe 1 No3TomMy 34eCb OnyLLEH.
e Hactponte napametpel AAA Ha CeTeBOM YCTPOWUCTBE.

Korga

ncnonb3yeTcss pexumm ayTteHTudukaumm AAA, Ccnncku MeTodoB

cosgalTcs  OnA  onpedeneHvs  ayTeHTUduUKauum - u

TMnoB

yOOCTOBEPEHMI U MPUMEHSIIOTCA K YKasaHHOW cnyxbe nnn nirepdericy

SSH-
cepsep

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 ...[ok]
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% Generating 512 bit RSA keys ...[oK]

QTECH(config)#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 ...[ok]

QTECH(config)#interface gigabitEthernet1/1
QTECH(config-if-gigabitEthernet1/1)#ip address 192.168.217.81 255.255.255.0
QTECH(config-if-gigabitEthernet1/1)#exit

QTECH#configure terminal

QTECH(config)#aaa new-model

QTECH(config)#radius-server host 192.168.32.120
QTECH(config)#radius-server key aaaradius

QTECH(config)#aaa authentication login methodgroup radius local
QTECH(config)#line vty 0 4

QTECH(config-line)#login authentication method
QTECH(config-line)#exit

QTECH(config)#username userl privilege 1 password 111
QTECH(config)#username user2 privilege 10 password 222
QTECH(config)#username user3 privilege 15 password 333
QTECH(config)#enable secret w

MpoBepka

e 3anyctute komaHagy show running-config gna otobpaxeHns TEKyLMX
KOHdourypaumm.

e B aTtom npumepe npeagnonaraetcs, 4To Ucnosnb3yetcd cepeep SAM.
e Hactponte yoaneHHoe SSH-coegmHeHue Ha MK,
e [IpoBepbTe Nnonb3oBaTens Ang Bxoga

QTECH#show run

aaa new-model

!

aaa authentication login method group radius local
!

username userl password 111

username user2 password 222

username user2 privilege 10

username user3 password 333
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username user3 privilege 15

no service password-encryption

|

radius-server host 192.168.32.120
radius-server key aaaradius

enable secret 5 $1$hbgz$ArCsyqtyéyyzzp03
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 0

line vty 0 4

login authentication method

|

End

B knneHte SSH Bbibepute System Management—Device Management wn
nobaebTe IP-agpec yctponcTtea 192.168.217.81 un kntod ycTporcTBa aaaradius.

Bribepute Security Management—Device Management Rights u yctaHoBute
npasa nonb3oBaTens 418 BXo4a B CUCTEMY.

Buibepute Security Management—Device Administrator n gobasbTe Mms
nonb30BaTens user n naponb pass.

Hactponte knneHt SSH 1 HactponTe coeanHeHne ¢ cepBepom SSH.
Mogpo6bHOCTN cMOTpUTE B NpeablayLiem npumepe.

BBeguTe umsa nonb3oBaTtens user u naponb pass. Yoeantecb, YTO Bbl MOXeTE
yCrneLwHo BonTK Ha cepeep SSH.

QTECH#show users

Line User Host(s) Idle Location
Ocon0 idle 00:00:31
*1vty0 user idle 00:00:33 192.168.217.60
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Hactpouka ayteHTU(MKALMKM C OTKPbLITLIM KNHOYOM nosib3oBaTtenen SSH

CueHapun:

P Metwork S5H Server
1

PucyHok 7-18.

Monb3oBaTenM SSH MoryT Mcnonb3oBaTb OTKPLITLIN K4 518 ayTEHTUMKaLMM NoNb3oBaTens,

a anropMTMom

OTKpbITOro Kntoya asnsetcs RSA nnu DSA, kak nokasaHo Ha PucyHke 7-18. SSH

HacTpaMBaeTCs Ha KNMEeHTe TakuM obpasom, 4Tobbl Mexay knveHtom SSH u cepepom SSH
yCTaHaBnvBanocb 6e3onacHoe coeanHeHue.

Warn
HaCTPOMKK

e UYT0ObLI peanusoBaTb ayTeHTUMKALUIO C OTKPbITbIM KMKOYOM Ha
KNWeHTe, CreHepupymTe napy knwoyen (Hanpumep, knod RSA) Ha
KNueHTe, NoOMecTuTe OTKPbITbIN Kntod Ha SSH-cepBep n BbiGepute
pexmm ayTeHTUdUKaLMN C OTKPbITBIM KIHOYOM.

NMPUMEYMAHUE: nocne co3gaHus nmapbl KAKYEN Ha KIMEHTE Heobxoammo

COXpaHUTb M 3arpy3nTb ann OTKPbITOrO Krya Ha CepBep M BbIMOSHUTL
HaCTPOWKK, CBSI3aHHbIE C CEPBEPOM, MpeXxae Yem Bbl CMOXeTe MNPOAOCITKUTb
HACTPOWKY KIMeHTa U COEANHUTb KITMEHT C CEPBEPOM.

e [locne cosgaHusa kr4Ya Ha KAMeHTe ckonupyrTte dann OTKpbITOro
Kntoya ¢ knneHta Ha donew-namate SSH-cepeepa n cesxkute dann ¢
nveHem nonb3oBaTens SSH. [Monb3oBaTenb MOXET ObiTb CBSA3aH C
OAHWM OTKPbITbIM Krto4oM RSA 1 ogHUM OTKpbITbIM Kntodom DSA

SSH-
KMUEHT

3anyctute nporpammHoe obecneyeHue puttygen.exe Ha knueHte. Bbibepute
SSH-2 RSA Ha naHenn Parameters wu Haxmute Generate, 4TO0OBbI

CreHepupoBaThb KoY, Kak NokasaHo Ha PucyHke 7-19.
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Hactpoiika SSH

E PuTTY Key Generator &2
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

PucyHok 7-19.

Korp,a KoY reHepupyeTcsd, BaM HY>XHO MOCTOAHHO nepemMeLllaTb Mbillb Mo I'IyCTOIZ
obnactn 3a npegenamMmm 3eneHoro MHOuKatopa BbINOJIHEHUA; B NPOTUBHOM
cnyyae WwuHAOMKaATOp BbINONTHEHUA HE MnepemMellaeTcd, W reHepauuna Krnroda
OCTaHaBNMBAaETCH, Kak NokasaHo PucyHke 7-20.
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E PuTTY Key Generator @
File Key Conversions Help
Key

Please generate some randomness by moving the mouse over the blank area.

Actions

(Generate a public/private key pair (Generate
Load an existing private key file Load
Save the generated key Save public key Save private ey
Parameters

Type of key to generate:
S5H-1 (RSA) {@ S5H-2 RSA S5H-2 DSA

Mumber of bits in a generated key: 1

P
=

[ ]
[ )
(=4

PucyHok 7-20.

[ns oBecneyeHns 6e30MacHOCTN ayTEHTUMUKALMM C OTKPbITEIM KNtodom RSA
ONMHa creHepupoBaHHOW napbl Kntovern RSA gomkHa ObiTb paBHa unun 6onblue
768 6uT. B aTOM NprMMmepe anvHa yctaHosneHa Ha 1024 6ura.
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Hactpoiika SSH | wngtechru |
E PuTTY Key Generator | =2 |
File Key Conversions Help
key
Public key for pasting into OpenS5H authorized_leys file:
sshsa -

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- -

m

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

PucyHok 7-21.

lMocne cosgaHuna napbl Knwo4vern HaxmuTe Save public key, BBegute ums
OTKPbITOro krtoya test_key.pub, BeibepuTe NyTb K XpaHUNLLY 1 HaXMUTE Save.
3aTem HaxxmuTe Save private key. OtobparkaeTcsa crneyroLiee OKHO NOOCKa3Ku.
Bbibepute Yes, BBeguTe MMSA OTKPLITOrO Kntoya test_private n Haxmute Save.

PuTTY¥gen Warning 3

Areyou sure you want to save this key
l . without a passphrase to protect it?

(e [

PucyHok 7-22.

Bbl gomkHbl BeibpaTh dann kntoya OpenSSH; B NpOTUBHOM Crnyyae Knto4eBown
hann He moxeT BbiTb Mcnonb3oBaH. NporpammHoe obecneveHne puttygen.exe
MOXXHO MCMOSb30BaTb Ans co3gaHusa danna knwova B opmate OpenSSH, Ho
kKnueHT PUuTTY He MOXeT Hanpamyl MUCrorb3oBaTb 3TOT dpann. Bbl AOMKHbI
ncnonb3oBaTb puttygen.exe ona npeobpa3oBaHUs 3aKpbITOro knova B gpopmaTt
PuTTY. lNpeobpa3soBaHue bopmaTta He TpebyeTcsa and danna OTKpbITOro Kroua,
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XpaHsiLLerocsa Ha cepeepe, 1 hopmaT atoro danna no-npexHemy OpenSSH, kak
nokasaHo Ha PucyHke 7-23.

E PuTTY Key Generator @
Fle ey Help
ey Import key
Public ke - file:
ssh{sa pe pen = -
AAAABD Export ssh.com key yEcgqgoZF3L640YCgNFEqQMhUHT [
CRMSGE. w1 HZNap DegiH Twr =

+221 IngriwmopR3LWmMp4Gig
+K 385G A9 ISR b TYIL75L3nSD 05825000 1GE R DBk QvldrBuVE= rsakey- -

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{R5A) @ S5H-2 RSA (71 55H-2 DSA

Mumber of bits in a generated key: 1024

PucyHok 7-23

SSH- QTECH#configure terminal
cepeep QTECH(config)# ip ssh peer test public-key rsaflash:test_key.pub
lMpoBepka | lNocne 3aBepLUEHNA OCHOBHbIX HACTPOEK KMMEHTA M cepBepa yKakuTe daunn

3aKpbITOro kntoYa test_private Ha knveHTe PUTTY mn yctaHoBute IP-agpec xocta
Ha 192.168.23.122 wn wngeHTudukatop noprta Ha 22, 4YTOObl YCTaHOBUTL
COeVHEHNE MeXay KITMEHTOM M cepBepoM. Takmm 0Opa3oMm, KIMEHT MOXeT
NCMoMnb30BaTb PEXMM ayTeHTUUKaALMM C OTKPbITLIM KMIOYOM AN Bxoda B
ceTeBoe YCTPOMUCTBO
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Hactpoiika SSH

@ PuTTY Configuration

Categony:

- Bell -
- Features

= Window

- Appearance
- Behaviour
- Translation
- Selection

- Colours

= Connection

- Data

- Proxy

- Telnet

- Rlogin
[=-55H

- Cipher
(- Auth
¥

- Tunnels
- Bugs

- Morebugs -

m

Authentication methods

Attempt authentication using Pageant

[] Attempt TI5 or CryptoCard auth (SSH-1)
Attempt "keyboarddinteractive” auth (SSH-2)

Authentication parameters

[] Mllow agent forwarding

[] Allow attempted changes of usemame in 55H-2
Private key file for authentication:

-

(=]

Options contraling S5H authentication

[ Bypass authentication ertirely (S5H-2 only)
[] Display pre-authentication banner (55H-2 only)

D:\Software Apps\Puty test_private]

About

Browse...

Cancel

PucyHok 7-24

7.4.1.7. PacnpocTpaHeHHble OWNOKN

KomaHga no crypto key generate ncnonb3yetcs Ans yaaneHus Knova.

7.4.2. HacTtpouka cnyx6bl SCP

7.4.2.1. AcpdekT koHduUrypaumm

Mocne BknoYeHNa oyHKUMKM SCP Ha ceTeBOM YCTPOMCTBE Bbl MOXETE HanpsMylo 3arpyxaTb
c¢hansnbl C CeTeBoro yCTPOMCTBA M 3arpy)KaTb nokarnbHble dhannbl Ha ceTeBoe YyCTPoncTBo. Kpome
TOro, BCE MHTEpPaKTMBHblE OaHHble 3alwmndpoBaHbl, YTO obecneumBaeT ayTeHTUdMKaUn u

6e30nacHoOCTb.

7.4.2.2. NMpnmeyaHuns

Cepeep SSH gomxkeH GbITb BKIHOYEH 3apaHee.

7.4.2.3. LLlarn HacTpounku

Bknro4yeHune cepBepa SCP
e Obgs3aTtenbHbIn.

¢ [lo ymonuaHuto dyHKkums cepeepa SCP oTkntoveHa. 3anyctute komaHay ip scp server
BKMIOUNTL  (PpyHKUMIO cepBepa SCP B pexume rnobanbHon

enable,

YTOObI

KOHpurypaumu.
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7.4.2.4. NpoBepka

3anycTtute komangy show ip ssh, 4Tobbl NnpoBepuTb, BKNOYEHA NN hyHKLUMA cepeepa SCP.

7.4.2.5. CBA3aHHble KOMaHAbI

BknroyeHune cepepa SCP

KomaHga ip scp server enable

KomaHaHbIn Pexwum rnobanbHon KoHdUrypaumm

peXnm

PykoBoacTeo no | Ota kKOMaH4a ucnonb3yeTca Ans BkitoveHus cepeepa SCP.

WCMONB3OBAHWIO | 350y cTirTe KOMaHAy No ip scp server enable, Y4ToBbl OTKMIOYNTL CEpBEp
SCP

7.4.2.6. NMpumep KoHcpUrypauumm
BknioyeHune cepepa SCP

cepsepa SCP

Warn 3anyctute komaHay ip scp server enable, 4Tobbl BkNOUNTL cepBep SCP
HaCTPOWKU

QTECH#configure terminal

QTECH(config)#ip scp server enable
MpoBepka | 3anyctute KomaHdy show ip ssh, 4Tobbl NpoBepuTb, BKNOYEHA NN PYHKUNSA

QTECH(config)#show ipssh

SSH Enable - version 1.99
Authentication timeout: 120 secs
Authentication retries: 3

SSH SCP Server: enabled

Hactpowka nepepaun channos SSH

CueHapwun:

35H Client P Metwork 35H Server
182.168.23.83 192.168.23.122

PucyHok 7-25.

Cnyx6a SCP BkntoyeHa Ha cepBepe, a komaHabl SCP ncnonb3yoTca Ha KnueHTe ANns nepegaydv
AaHHbIX Ha cepBep.
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LWarun e Bknouute cnyx6y SCP Ha cepsepe.

HacTPONKA | MPUMEYAHME: cepsep SCP ucnonbayet notokn SSH. Mpy nogkmiodeHnn K
ceTeBOMYy ycTponctBy ansa nepegaum SCP knmveHT 3aHuMMaeT ceaHc VTY (Bbl
MOXeTe y3HaTb, YTO TUN Nonb3oBaTens SSH, BbINONHUB KOMaHZy show user).

e Ha knueHte uncnonbsynte komaHabl SCP ang sarpysku hannoB Ha
cepBep vnu 3arpyskm pannos c cepeepa.

Syntax of the SCP command:

scp [-1246BCpqrv] [-c cipher] [-F ssh_config] [-iidentity_file]
[-L limit] [-o 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.

-c: Specifies the encryption algorithm to be used.
-r:-Transmits the whole directory;

-i: Specifies the key file to be used.

-L: Limits the transmission speed (unit: Kbit/s).

For other parameters, see the filescp.0.

SSH- QTECH#configure terminal

cepsep QTECH(config)# ip scp server enable

MpoBepka e [lpumep nepegaum cannos B cucteme Ubuntu 7.10:

e YcTaHOBUTE MMA NONb3oBaTens KMeHTa test u ckonuvpynTte dhamn
config.text ¢ ceteBoro yctponctea c IP-agpecom 192.168.195.188 B
KaTanor /root Ha nokanbLHOM YCTPOWUCTBE

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

7.4.3. Hactpouka SSH-knuneHTa

7.4.3.1. dcpdekT koHduUrypaumm

Ha ceTeBoM ycTponcTBe, nogaepxmsatroiem SSH-cepsep, Bknounte yHkumo SSH-cepsepa
N yKaxxute MmeToq ayTeHTudmkauum nonb3oBaTens u nogaepxvsaemble sepcun SSH. 3atem Bbl
MOXeTe WCMNOoNb30BaTb BCTPOEHHYIOD YHKUMIO SSH-knueHTa ycTponcTBa ANA YCTaHOBKU
6e3onacHoro coeamHeHns ¢ SSH-cepsepoM, peanuaysa yaaneHHoe yrnpasieHne yCTPONCTBOM.
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7.4.3.2. MNpumeyaHus

o  OyHKuMa SSH-cepBepa fomkHa ObITb HACTpOEHa 3apaHee Ha YCTPOMCTBE, KOTOpoe
OOIMKHO yaoaneHHo noaaepxmeats SSH-cepsep.

e  KnmeHT SSH gonxeH npaBunbHO B3auMoaencTBoBaTh C cepBepomM SSH.

7.4.3.3. LLlarn HacTpounku

YkKazaHue ucxogHoro nHrtepdenca knmeHta SSH
(OnuunoHanbHO) 3Ta HAaCTpPOMKa AOSMKHA BbIMOMTHATLCS Ha KIIMEHTCKOM ycTponcTee SSH.
YcTtaHoBneHue ceaHca ¢ cepBepom SSH

o (OnuuoHanbHo) Wcnonb3ynte komaHay Ssh Ha KnneHTe, 4YTOOblI YCTAHOBUTb
COeUHEeHne C yaarneHHbIM CEpPBEPOM.

e [lepen ucnonb3oBaHMEM 3TOW KOMaHObl BKMYMTE QYHKUMIO cepBepa SSH wu
HacTpounTe KoY SSH 1 pexunm ayTeHTUdMKaLMN Ha cepBepe.

BocctaHoBneHune yctaHoBreHHou ceccun SSH

(OnuunoHanbHO) 3anycTuTe COOTBETCTBYIOLLYHO KOMaHay, Y4ToObl BOCCTAHOBWUTL CeaHC nocre
BPEMEHHOWN OCTAHOBKN, ECAN 3TO HEOHBXOANMO.

OTknro4YeHne NnpuocTaHoBIieHHOro ceaHca SSH

(OnuunoHanbHO) BTy HACTPONKY HEOBXOAMMO BLINOMHUTL Ha KNMeHTe SSH, ecnn BaM HYXHO
OTKITOUYUTb yKa3aHHbIN ceaHc SSH.

7.4.3.4. NpoBepka

3anyctute komaHgy show ssh-session, 4Tobbl 0TOGpa3nTb WMHGOPMALMIO O KaKOoM
YCTaHOBSIEHHOM CeaHce KnneHTa SSH.

7.4.3.5. CBAA3aHHbIe KOMaHAbI
YKazaHue ucxogHoro nHrepdenca knumeHta SSH

KomaHga ip ssh source-interface interface-name

Onuncanne interface-name: ykasblBaeT uHTepdenc, IP-agpec kotoporo 6yget
napameTpos MCcnonb30BaTbCH B Ka4eCTBE UCXOAHOro agpeca KnMeHTckoro ceaHca SSH
KomaHaHbIn Pexunm rnobanbHon koHdurypauum

peXnm

PykoBogcTtBo no | Ota koMaHga Wcrnonb3yeTcss Ons ykasaHus uHTepdeenca, |P-agpec
NCNONb30BaHNIO | KOTOPOro OyadeT MCMNoMb30BaTbCA B KayecTBe rnobanbHOro MCXOAHOro
agpeca ceaHca knveHTa SSH. Korgoa komaHga ssh ucnonb3yetca Ons
nogkmoveHnss Kk SSH-cepBepy, ata rnobanbHaa KoHdurypauus Gyget
MCMNOSb30BaTbCs, €CNIU UCXOAHbIA MHTEPdENC UMM UCXOOHbIM adpec He
yKasaHbl Ang 3T0ro coeamHeHus. 3anyctute komaHay no ip ssh source-
interface, 4To6bl BOCCTAHOBUTbL HACTPOWKM MO YMOSTHAHUIO
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YcTaHOBneHue ceaHca ¢ cepBepomM SSH

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]

OnwucaHue
napamMmeTpoB

00b: yganeHHo nogkntovaetca K SSH-cepBepy yepes BHELLHIOW CBSA3b
(06bl4HO 4Yepe3 nHtepdenc MGMT). Ota onumsa [OCTynHaA, TOMbKO ecnu
YCTPOMCTBO MMeeT nHrepcenc MGMT.

-v: (Heobsa3aTenbHO) ykasbiBaeT Bepcuio SSH, ucnonb3dyemyro AOns
noakKnoYeHns K cepeepy. SSHv2 ncnonb3yeTca No yMonyaHuto.

1: ucnonbadyet SSHv1 onsa nogknoyeHuns.
2: ucnonb3yet SSHv2 anga nogknoveHus.

-c {3des | aes128-cbc | aes192-chc | aes256-cbc }: (HeoGaA3aTENbHO)
yKasblBaeT anroputM LWNEPOBaHMSA [AaHHbIX, KOTOPbLIA MOXEeT ObITb
cTaHgapToMm wudpoBaHua AaHHbix (DES), TpowHbIM  cTaHgapToMm
wndpoBaHma gaHHbIX (3DES) n paclumpeHHbIM cTaHgapToM WngpoBaHns
(AES). Anroputm AES noppepxuBaeT Tpu AnvHbl Krtoya: aes128-cbc
(128-6uTHbIN  Knto4), aes192-cbc (192-6uTtHbIM  KkNto4) M aes256-cbc
(256-6UTHBIN KNtoY).

e Ecnu -c He ykasaH, cnnCoOK BCeX anroputMOoB, NOAOEPKMBAEMbIX
KnueHToM SSH, oTnpaensieTcs Ha cepBep BO BpEMS COrflacoBaHnNs
anropuTtma.

e Ecnwn ykasaH napameTp -c, knneHT SSH oTnpaBnseT Ha cepsep
TOSMIbKO  yKasaHHbIN  anroput™m  WwWKdpoBaHNas BO  BpeMs
cornacoBaHnsa anroputma. Ecnu cepBep He nogaepxusaet
yKasaHHblA  anroputM  WNpPoBaHUs, coeanHeHne Oyaet
OTKIMIOYEHO.

-| username:(O6s3aTeNbHO) YkasbiBaeT NMS NONb3oBaTENs 4SS BXO4aA.

-m {hmac-md5-96 | hmac-md5-128 | hmac-shal-96 | hmac-shal-160 }:
(Heobs13aTenbHO) ykasbiBaeT anroputM MOEHTUUKaALMN X3LLMPOBAHHOIO
coobuenna (HMAC).

e SSHv1 He noggepxmBaeT HMAC. Ecnn ykasaHbl m SSHv1, n
HMAC, HMAC urHopupytoTc4.

e Ecnu -m He ykasaH, cnMcok Bcex anropMTMoB, NoaaEPKMBAEMbIX
KnueHToM SSH, oTnpaensieTcst Ha cepBep BO BPEMS COMNacoBaHuUs
anropuTtma.

e Ecnn ykasan napameTtp -m, knneHT SSH oTnpaBnsieT Ha cepeep
TONbKO YKasdaHHbIn anroputm HMAC BO Bpemsi cornacoBaHust
anroputma. Ecnu cepBep He nogaepXmBaeT yka3aHHbIN anroputm
HMAC, coeguHeHune ByaeT OTKMOYEHO.

-p port-num: (Heobsa3aTenbHO) ykasblBaeT WAEHTMdUKATOpP nopTa Ha
KNueHTe AN NOAKMIYEHWS K yaaneHHomy cepepy. MaeHTtudukaTop nopta
Nno ymMonyaHuio — 22.
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ip-addr| hostname: (O6sa3aTenbHbIN) ykasbiBaeT agpec IPv4/IPv6 nnu nvs
XOCTa yAarneHHoro cepeepa.

via mgmt-name: ykasbiBaeT uHTepdenc MGMT, ucnonb3yembin npu
ykasaHuu oob.

/source: ykasblBaeT ucxogHbin IP-agpec wvnn WUCXOAHbIA MHTEpdENC,
ncnonb3yemblv KnneHTom SSH.

ip A.B.C.D: ykasbiBaeT ucxogHbln IPv4-agpec, ncnonb3yemMblt KNUEHTOM
SSH.

ipve X:X:X:X:X: ykasbiBaeT wucxogHbin IPv6-agpec, wucnonb3yembin
knneHtom SSH.

interface interface-name: yKasblBaeT WCXOAHbIN nHTepdenc,
ncnonb3yembl KnueHTom SSH.

Ivrf vrf-name: ykasbiBaeT Tabnuuy mapwpytmnsaummn VRF, ncnonbsyemyto
Ons noucka

KomaHgHbIn
pexmm

Monb3oBaTenbcku pexxum EXEC

PykoBoacteo no
NCMNOmnb30BaHUIO

KomanHga ssh wucnonbayetcs ana  ycraHoBkum  ©6e3onacHoro u
3aWndpoOBaHHOIO COeaMHEHUSA NOKaNbHOro ycTponcTea (knmeHta SSH) ¢
Apyrmm yctponcteom (cepBepoM SSH) mnu nobbiM OpyruM cepBepoM,
nogaepxmsatowmm SSHv1 unn SSHv2. 310 coeguHeHue obecneunBaeT
MeXaHU3M, aHanorn4Hbln coegnHeHuto Telnet, 3a UCKMOYEHMEM TOro, 4YTO
BCE AdaHHble, nepedaBaeMble MO 3TOMY COeAMHEHMI, wundpytoTed. Ha
OCHOBE ayTeHTMdUKaLUKN 1 WNpoBaHUS KNMeHT SSH MoXeT yCcTaHOBUTb
6e3onacHoe coeanHeHne B Hebe3onacHOW CeTu.

NMPUMEYAHMUE: SSHv1 nogaepxuBaeT TOMbKO anropuTMbl LWUMAPOBaHNS
DES (56-61THbIN kntoy) u 3DES (168-6UTHbIN Kitoy).

NMPUMEMAHUE: SSHv2 noggepxvBaeT crnegylowme paclUMpeHHble
ctaHgapTbl wndposanua (AES): ASE128-CBC, AES192-CBC, AES256-
CBC, AES128-CTR, AES192-CTR n AES256-CTR.

NMPUMEYMAHUE: SSHv1 He nogodepXkuBaeT XeLMPOBAHHBLIA  KOA
ayTeHTndmkaumm coobwennn (HMAC).

MPAMEYAHUE: ecnnm Bbl yKaxeTe HEeCOrNacoBaHHbI  anropuTm
wndgpoBaHMst unu  ayTeHTuukaumm npu  Bblbope Bepcum  SSH,
HecornacoBaHHbI  anropuTM BygeT NpOUrHOPMPOBaH MNpPWU  YCTaHOBKE
coeavHeHus

BocctaHoBn

eHue YyCTaHOBJIEHHOro ceaHca KnmeHTta SSH

KomaHpga

ssh-session session-id

Onucanne
napameTpoB

session-id: ykasbiBaeT naeHTUumkaTop YCTaHOBNEHHOIO CeaHca KruneHTa
SSH

(@ arecy
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KomaHgHbIn
pexnm

Monb3oBaTenbckuit pexxum EXEC

PykoBoacteo no
NCNONb30BaHMIO

OTa KOMaHga ucnonb3yeTca [Ansi BOCCTAHOBMEHWMS  WUCMONb30BaHMSA
YCTaHOBIIEHHOro ceaHca knneHta SSH. Korga komaHga ssh ucnonbsyetcs
Ons 3anycka ceaHca knneHta SSH, Bbl moxeTe HaxaTb Ctrl+Shift+6+X,
YTOObl BPEMEHHO BLINTU N3 ceaHca. YToOObI BOCCTAHOBUTL 3TOT CeaHC,
3anyctute komaHgy ssh-session. Kpome Toro, ecnm ceaHc yxe
YyCTaHOBIEH, Bbl MOXeTe 3anycTutb komMaHgy show ssh-session ans
oTobpaxeHust tHpopmaLmm 06 yCTaHOBNEHHOM CeaHce

OTknro4YeHne NnpuocTaHoBsIeHHOro ceaHca SSH

KomaHnoa disconnect ssh-session session-id

Onucanne session-id:  ykasblBaeT WAEHTUMUKATOP NPUOCTAHOBIIEHHOIO CeaHca
napameTpoB knueHta SSH

KomaHgHbIn Monb3oBaTenbckui pexxum EXEC

pexmm

PykoBoacteo no
NCMNOnb30BaHUIO

Bbl MoxeTe ykasaTtb uaeHTUUKATOpP ceaHca kKnveHTa SSH, 4ToO6bI
OTKITHOUYUTb yKa3aHHbIA ceaHc KnneHta SSH

7.4.3.6. Npumep KoHcpUrypaumm

YKazaHue ucxogHoro nHrepdenca knmeHta SSH

Warn
HaCTPONKK

3anyctute komaHgy ip ssh source-interface interface-name, 4ytobbl ykasaTb
nHTepdenc, IP-agpec kotoporo 6yaeT MCnonb30BaTbCs B KayecTBe rnobanbHOro
NCXOLHOro agpeca KnMeHTcKoro ceaHca SSH

QTECH#configure terminal
QTECH(config)#ipsshsource-interface gigabitEthernet 0/1

YcTtaHoBneHue ceaHca ¢ cepsepom SSH

CueHapwui:

55H Server
192 168 23122

F Metwork

PucyHok 7-26.

Ha cepBepe BknoyeHa dyHkuna SSH-cepeepa. KomaHga ssh ucnonb3yetcst Ha KnveHTe ans
yCTaHOBKM 6e30MacHOro CoeuHEHUs1 C CEPBEPOM.
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Warn
HaCTPOMKK

e Bknwounte cpyHkumo SSH-cepBepa Ha cepsepe.
e HactponTte kntod SSH Ha cepsepe.

e Hactponte pexum ayteHTudukaumm cepBepa SSH u ucnonbayinte
pexum ayTeHTUdUKaLnm nokanbHOM yY4eTHOM 3anucn ans 4Tpok 0—4.

e HactpownTe IP-agpec nHtepdeica Gi 0/1 cepsepa SSH. KnueHT 6yaet
ucnonb3oBaTb 3TOT agpec B KavyecTBe MCXOAHOro agpeca pnns
nogknoyeHnsa kK SSH-cepeepy.

e Hactponte knueHT SSH un ykaxxute ncxogHoln agpec knmeHta SSH.
NPUMEYAHMUE: no ymonuanuio cepesep SSH nogaepxmsaeT ase Bepcnn SSH:

SSHv1 n SSHv2.
NMPUMEMAHUE: c nomouwpbio aTtoro knwodva SSH-cepBep paclundpoBbiBaeT

3aWndpoBaHHLI  Napofb, MNOMYYEeHHbIn OT SSH-knNueHTa, cpaBHMBaeT
paclwmndpoBaHHbIA OTKPLITHIM TEKCT C MaporfieM, XpaHAWMMCA Ha cepBepe, U
BO3BpallaeT coobleHne 06 ycnewHon Wnu HeyaayHou ayTeHTudukaummn.
SSHv1 ncnonbayeT kntod RSA, Toraa kak SSHv2 mcnonbayet kntod RSA vnum
DSA.

NPUMEYAHUE: pexum ayTeHTMdMKaUMKN, UCNONb3yeMbln cepBepoM SSH, —

ayTeHTUMKaumMs NO  NoKanbHOM  yyeTHoW 3anucu. JlokanbHoe unms
none3oBartend — admin, naponb — 123456.

NPUMEYAHMUE: knneHT SSH nogkntovaeTcsa k cepepy SSH Ha ocHoBe 3TOro

IP-agpeca. MapLwpyTbl OT kKnneHToB SSH K cepBepy SSH AOCTYNHbI.

NMPUMEYAHMUE: HacTponTe IP-agpec nHtepdenca Gi 0/1 cepsepa SSH. KnueHt

Oyger wuvcnonb3oBaTb ITOT agpec B kayecTBe WCXOOHOro agpeca Ans
nogknoyeHnsa kK SSH-cepeepy

SSH-
cepsep

QTECH#configure terminal

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 ...[ok]

% Generating 512 bit RSA keys ...[oK]

QTECH(config)#line vty 0 4

QTECH(config-line)#login local

QTECH(config-line)#exit

QTECH(config)#username admin password 123456
QTECH(config)#username admin privilege 15
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QTECH(config-line)#exit

QTECH(config)#interface gigabitEthernet0/1
QTECH(config-if-gigabitEthernet0/1)#ip address 192.168.23.122 255.255.255.0
QTECH(config-if-gigabitEthernet0/1) #exit

SSH- QTECH(config)#interface gigabitEthernet0/1

KINEHT QTECH(config-if-gigabitEthernet0/1)#ip address 192.168.23.83 255.255.255.0
QTECH(config-if-gigabitEthernet0/1)#exit
QTECH(config)#ipsshsource-interface gigabitEthernet 0/1

MpoBepka e 3anyctute komaHabl show running-config| include username 1 show

ip ssh, 4To6bl NPOBEPUTL NPABUNBHOCTb KOHMUIypaLumm cepeepa SSH.

e Haknuente SSH HacTponTe coeauHeHune ¢ yaaneHHbIM cepsepom SSH.
lMocne ycTtaHOBKM coeanHeHWs BBeauTe npaBuibHbIA napornb 123456.
Otobpasutca nHtepenc pabotel SSH-cepsepa. NMpoBepbTe yyYeTHYO

3anucb nonb3oBaTens Ans BXxoaa B KOHCONb knneHTta 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 0 4

login local

I

end

[MpoBepbTe NpaBUNBbHOCTbL KOHUIrypaumm knmeHta SSH

QTECH#ssh -1l admin 192.168.23.122
%Trying 192.168.23.122, 22,...open
admin@192.168.23.122's password:

QTECH#

QTECH#sh users

Line User Host(s) Idle Location
OconO idle 00:00:00

*Tvty 0 admin idle 00:00:36 192.168.217.20
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7.4.4. Hactpouka SCP-knueHTa

7.4.4.1. AcpdeKT KoHDUrypaumm

Ha ceTteBoM ycTponctee, nogaepxusatowem cepsep SCP, Bkntounte cnyxby SCP, 4ToObl
nonb3oBaTenyM MOMMN HanpsiMylo 3arpyxaTb (painbl C CETEBOr0 YCTPOMCTBA W 3arpyxaTb
nokanbHble annbl Ha ceTeBoe YycTponctBo. Kpome Toro, Bce OOMeHMBaeMble AaHHble
wndpytotes, obecneunBas ayTeHTUdmKauno n 6e3onacHoCTb.

7.4.4.2. NMpumeyaHus

o OyHKuMA cepBepa SSH pomkHa OblTb HacTpoeHa, a cnyxba SCP pgomkHa ObiTb
BKMOYEHa Ha YCTPONCTBE ANd yaaneHHOW NoanepXkm cepsepa SCP.

e  KnmeHnt SCP gonxeH npaBunbHO B3aumoaencreoBath ¢ cepeepom SCP.

7.4.4.3. LLlarn HacTpounku

YkazaHue ucxogHoro uHtepdenca knmeHta SCP
(Heobs3aTenbHO) Ykaxnte ncxogHeln nHtepdenc knmeHta SCP.
Peanusauusa nepepaum dannos ¢ SCP-cepBepom yepe3 SCP-knueHTt

e (HeobsizatenbHo) 3anycTute komaHay scp, YToObl peanusoBaTb nepegavy arnnos Ha
yoaneHHbin cepep SCP yepes knueHT SCP.

e [lepen BbINOMHEHNEM 3TOM KOMaHAbl BKNOYMTE yHKUMIO cepBepa SSH, HacTponTe
KNy SSH n pexxum ayTeHTUMKaumm, a Tarke BKNoUnTe oyHkumo cepepa SCP.

7.4.4.4. NpoBepkKa

lMpoBepbTe, NpoLuna nu nepegada ganna ycnewHo.

7.4.4.5. CBA3aHHbIe KOMaHAbI

Yka3aHue ucxogHoro nHrepdenca knumeHta SCP

KomaHga ip scp client source-interface interface-name

Onuncanne interface-name: ykasblBaeT UCXOAHbIN MHTepdenc. YctaHosuTe IP-agpec
napameTpoB nHTepgenca Ha ncxogHoelnn IP-agpec SCP-knneHTa

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

peXunm

PykoBoactBo no | 3anyctute 39Ty KoMaHgy, 4Tobbl ykasatb IP-agpec HasHa4eHHOoro
NCMoNb30BaHUI0 | MHTepdenca B kadecTBe rnobanbHOro ncxogHoro agpeca knveHta SCP.
Mpn B3anmogencTBmMm ¢ yganeHHbiM SSH-cepBepom yepes KomaHay Scp
ncnomnb3ytTcs rnobanbHble HACTPOWKM, €CnM He YyKasaH WCXOOHbIN
MHTepdEeNnc nnn ncxogHuin agpec. 3anycture KomaHgy no ip ssh source-
interface ons BOCCTAaHOBMNEHUSA HACTPOEK MO YMOMYaHWUIO
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Peanusauusa nepepaum dannoB ¢ SCP-cepBepomM yepe3s SCP-knueHTt

KomaHga 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 ]

Onucanne oob: yganeHHo nogkntoyaetca kK cepepy SCP yepes BHELUHIOW CBSI3b

napameTpoB (06bl4HO 4Yepe3 nHtepdenc MGMT). Ota onumsa [OCTynHaA, TOMbKO ecnu

YCTPOMCTBO MMeeT nHrtepcenc MGMT.

-v: (Heobsa3aTenbHO) ykasbiBaeT Bepcuio SSH, ucnonb3dyemyro AOns
noakKnoYeHns K cepeepy. SSHv2 ncnonb3yeTca No yMonyaHuto.

1: ucnonbadyet SSHv1 onsa nogknoyeHuns.
2: ucnonbdyet SSHv2 anga noaknoveHus.

-c { 3des | aes128-cbc | aes192-cbc | aes256-cbc }: (HeobGa3aTeNbHO)
yKasblBaeT anroputM LWNEPOBaHMSA [AaHHbIX, KOTOPbLIA MOXEeT ObITb
cTaHgapToMm wudpoBaHua AaHHbix (DES), TpowHbIM  cTaHgapToMm
wndpoBaHma gaHHbIX (3DES) n pacumpeHHbIM cTaHgapToM WdpoBaHUA
(AES). Anroputm AES nogpepxuBaeT Tpu AnvHbl Kroya: aesl28-cbc
(128-6uTHbIN  Knto4), aes192-cbc (192-6uTtHbIM  KkNto4) M aes256-cbc
(256-6UTHBIN KNtoY).

e Ecnu -c He ykasaH, cnnCoOK BCeX anroputMOoB, NOAOEPKMBAEMbIX
KnueHToM SSH, oTnpaenseTcs Ha cepBep BO BPEMS COrfacoBaHus
anropuTtma.

e Ecnwn ykasaH napameTp -c, knMeHT SSH oTnpaBnseT Ha cepBep
TOSMIbKO  yKasaHHbIN  anroput™m  WwWKdpoBaHNas BO  BpeMs
cornacoBaHnsa anroputma. Ecnu cepBep He nogaepxusaet
yKasaHHblA  anroputM  WNpPoBaHUs, coeanHeHne Oyaet
OTKIMIOYEHO.

-m { hmac-md5-96 | hmac-md5-128 | hmac-shal-96 | hmac-shal-160 }:
(Heobs13aTenbHO) ykasbiBaeT anroputM MOEHTUUKaALMN X3LLMPOBAHHOIO
coobuenna (HMAC).

e SSHv1 He noggepxmBaeT HMAC. Ecnn ykasaHbl m SSHv1, n
HMAC, HMAC urHopupytoTtcs.

e Ecnu -m He ykasaH, CcnMcok Bcex anropMTMoB, NogaepKMBaeMbIxX
knueHtoMm SCP, oTnpaBnsieTcsi Ha cepBep BO BPEMSI COrnacoBaHms
anropuTtma.

e Ecnun ykasan napametp -m, knneHt SCP oTnpaensieT Ha cepeep
TONbKO YKasdaHHbIn anroputm HMAC BO Bpemsi cornacoBaHust
anroputma. Ecnu cepep He nogaepXxmBaeT yka3aHHbI anroputm
HMAC, coegmHeHue OyaeT OTKMIOYEHO.

-p port-num: (HeobsA3aTenbHO) ykasblBaeT uAEHTMdUKATOp nopTa Ha
KNueHTe Ans NOAKMIYEHWS K yaaneHHomy cepepy. MaeHTudunkatop nopta
no ymMonyaHuio — 22.

filename username@host:/filename | username@host:/filename
filename: (O6sa3atenbHo) filename username@host:/filename ykasbiBaeT
Ha 3arpysky ganna c ycTponcTea Ha yaaneHHbin cepsep SCP.

@ §) QTECH

MWP [OOCTYNHEE

195




PykoBofacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa SSH W

username@host:/filename filename ykasbiBaeT Ha 3arpy3ky dawnna c
yoaneHHoro cepsepa SCP Ha ycTponcTBO.

®anrnbl Ha yCTpoMCTBE NOAAEPXKNBAIOT CriedlyoLme HOCUTEnNu:
flash:/filename: extended flash memory
flash2:/filename: extended flash memory 2

usbO:/filename: extended USB flash drive 0. NoaaepxuBaeTtca TONbKO B
TOM Cnyyae, ecnu ycTpoucTtBo umeeT oavH USB-nopt u BcTaBneH
pacwmpeHHbin USB-Hakonutens.

usbl:/filename: extended USB flash drive 1. NoaaoepxuBaeTtca TONbLKO B
TOM Cnyyae, ecnu ycTpoucTBo mmeeT gsa USB-nopTta v BCTaBneHbl
pacwmpeHHble USB-HakonuTenw.

sdO:/filename: extended SD card. NogaepxnBaeTca TOMbLKO B TOM Criy4ae,
€CInn Ha YCTPOMCTBE eCTb 0aAWNH NopT SD-kapTbl 1 BCTaBreHa paclumpeHHas
SD-kaprTa.

sataO:/filename: extended hard disk device.
tmp:/filename: temporary directory tmp/vsd/.

ip-addr | hostname: (O6a3atenbHbIf) ykasbiBaeT agpec IPv4/IPv6 nnu ums
XOCTa yAarneHHoro cepeepa.

via mgmt-name: ykasbiBaeT uHTepdenc MGMT, ucnonb3yembin npu
ykasaHun oob.

/source: ykasblBaeT ucxogHbl IP-agpec vnn WUCXOAHbI MHTEpdENC,
ncnonb3yembin knneHtom SCP.

ip A.B.C.D: ykasbiBaeT ncxogHoln agpec IPv4, ncnonb3yembliin KNMEHTOM
SCP.

ipve X:X:X:X::X: ykasbiBaeT wucxogHbln |IPv6-agpec, uncnonb3yemsbin
knueHtom SCP.

interface interface-name: yKasblBaeT NCXOOHbIN NHTepdeic,
ncnonb3yembin knneHtom SCP.

Ivrf vrf-name: ykasbiBaeT Tabnuuy mapwpytmnsaumm VRF, ncnonbsyemyto
ANs noucka

KomaHgHbIn O6Lwnin NoNb30BaTENLCKUIN PEXNM
PEXUM

PykoBoacTBo no | 3anycTute kKomaHgy SCp And ycTaHoBKM 6e30nacHoro v 3awmngpoBaHHOro
NCMONb30BaHUIO | COEOUHEHNS C nokanbHoro yctpouctea (knmeHT SCP) Ha pgpyroe
ycTponctBo (cepep SCP) ona peanusaumn nepegaydn dannos

7.4.4.6. NMpumep KoHcpUrypaumm

YkazaHue ucxogHoro nHtepcenca knmeHta SCP

Warn 3anyctute komaHgy ip scp client source-interface interface-name, 4ToGbI
HacTpovikn | ykasaTb |IP-agpec mnHTepdernica B kavectBe rnobanbHOro MCXOOHOro agpeca
knneHta SCP
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QTECH# configure terminal
QTECH(config)# ip scp client source-interface gigabitEthernet 0/1

Peanusauusa nepepaum dannoB ¢ SCP-cepBepom yepe3 SCP-knueHTt

CueHapun:

W—.—v

SH Client P Metworlk 33H Servar
ik 21"“6 23.83 192 168.23 122

PucyHok 7-27.

Bkntounte dyHkumm SSH-cepsepa n SCP-cepBepa Ha CTOPOHe cepBepa U 3anycTute KoMmaHay
scp Ha knueHTe SCP gnsa peanusauun nepegayv ¢annos C CEPBEPOM.

Warn e Bknrounte cyHkumto cepepa SSH Ha cTopoHe cepBepa.
HacTpoviki e Hactpoiite kniou SSH Ha cTopoHe cepsepa.

e Hactponte pexum ayteHTudmkaumm gna cepsepa SSH n HacTponTe
peXunm fokanbHon ayTeHTudunkaumm ansa ctpok ¢ 0 no 4.

e  Bknrounte cyHkumto cepeepa SCP.

e Hactponte IP-agpec nHtepdenca Gi 0/1 cepsepa SSH, 4TtoObl KNMEHT
nucnonb3oBan 9TOT agpec B KayecTBe WCXOAHOro agpeca pAns
noakroYeHns K cepeepy SSH.

e Hactponte knueHT SSH un ykaxxute ncxogHoin agpec knmeHta SSH.

NMPUMEYAHMUE: no ymonuanuio cepeep SSH nogaepxmsaet ase sepcnn SSH:
SSHv1 n SSHv2.
NMPUMEYAHUE: c nomowpbio aToro knwya cepeep SSH pacwundposbiBaeT
3aWwmndpoBaHHbIA  Naponb, MOMYYEHHbI OT KnneHTa SSH, cpaBHuBaeT
pacwmndpoBaHHbIM NPOCTOM TEKCT C MaposfieM, XpaHsWwMMCa Ha cepsepe, n
Bo3BpallaeT coobuieHne o6 ycrnewHonm wunu HeyaadHoW ayTeHTUMKaumm.
SSHv1 ucnoneayet kntod RSA, a SSHv2 ncnonbayeT kntod RSA nnu DSA.
NMPUMEYAHMUE: cepep SSH ncnonbayeT nokanbHbIA PEXUM ayTEHTUDMKALMN.
JlokanbHoe nm4a nonb3oBaTens — admin, a naponb 123456.
NPUMEMAHMUE: knunent SSH nogkntodaetcsas Kk cepBepy SSH no atomy
IP-agpecy. MapwpyT oT knneHta SSH k cepBepy SSH gocTtyneH.
NPUMEMAHMUE: HacTponTe IP-agpec nntepdenca Gi 0/1 knmeHta SSH, 4ytoObl
KNMEeHT wucnonb3oBan 3TOT agpec B KayecTBe MCXOOHOro agpeca Ans
nogknoyeHns K cepeepy SSH
SCP- QTECH# configure terminal
cepeep 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]:
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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 RSAI1 keys ...[ok]

% Generating 512 bit RSA keys ...[ok]

QTECH(config)#line vty 0 4

QTECH(config-line)#login local

QTECH(config-line)#exit

QTECH(config)#username admin password 123456
QTECH(config)#username admin privilege 15

QTECH(config-line)#exit

QTECH(config)#interface gigabitEthernet 0/1
QTECH(config-if-gigabitEthernet 0/1)#ip address 192.168.23.122 255.255.255.0
QTECH(config-if-gigabitEthernet 0/1)#exit

SSH- QTECH(config)#interface gigabitEthernet 0/1

KNNERT QTECH(config-if-gigabitEthernet 0/1)#ip address 192.168.23.83 255.255.255.0
QTECH(config-if-gigabitEthernet 0/1)#exit
QTECH(config)# ip scp server enable
QTECH(config)#ip ssh source-interface gigabitEthernet 0/1

MpoBepka e 3anyctute komaHgbl show running-config | include username un

show ip ssh gns npoeepku koHdUrypauum SSH-cepsepa.

e Ha «knueHte SSH Hactponte coeguMHeHue C  ydarneHHbIM
SSH-cepsepom. Nocne Toro, kak coeanHeHne yCTaHOBIIEHO, BBeAUTE
naponb 123456. Otobpasutca wuHTepdenc pabotel SSH-cepsepa.
[MpoBepbTe BOLEALWEro B CUCTEMY MOMb30BATENS HA KOHCOMW KINNEHTA
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 0 4

login local

I

end
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MpoBepbTe KoHUrypaumo knneHta SCP

%Trying 192.168.23.122, 22,...open
admin@192.168.23.122's password:
QTECH#

QTECH#scp config.text admin@192.168.23.122:/config.text

7.5. MOHUTOPWHr

7.5.1. OTOoGpaxeHune

OnucaHue Komanga
OTobpaxaeT aencreytowme koHgurypaumm SSH-cepsepa | show ipssh
OtobpaxaeT ycTaHOBMeHHOE coeanHeHne SSH show ssh

OTtobparkaeT 00Le[OoCTyNHYO MHdopMaumio 06 OTKPbITOM
kntoye SSH

show crypto key mypubkey

OTtobparkaeT yCcTaHOBIEHHbIN ceaHc knneHTa SSH

show ssh-session

7.5.2. OTnapka

NMPUMEYAHUE: cuctemMHble pecypcbl 3aHAThI NPpU BbIBOAE OTNag04HOM HdopManmu. lNoatomy

OTKNIOYanTe OTNAaAKy cpasy Nnocre UCronb30BaHMUS.

OnucaHue KomaHaa
OTnapgka ceaHcoB SSH debug ssh
OTtnagka KNMeHTCKux ceaHcoB SSH debug ssh client
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8. HACTPOUKA URPF
8.1. O630p

OpHoagpecHas nepeagpecaumnsa no obpatHomy nytn (URPF) — 31O (hyHKUMS, 3alumuiatoLas
ceTb OT Noadesikm UCXOOQHOro agpeca.

URPF nony4aeT UCXOAHbIN agpec 1 BXoasLWMUA MHTepdeinc nony4eHHoro nakeTta u ueT 3anmcb
0 nepecbinike B Tabnuue nepeagpecaumm Ha OCHOBE WCxoAdHoro aapeca. Ecnu 3anuch He
cyllecTByeT, nakeT oTbpacbiBaeTcs. Ecnu ucxoaswmii MHTEpdENC 3anucu Nepechbiniki He
COOTBETCTBYET BXOASLLEMY MHTepdelicy naketa, nakeT Takke oTbpacbiBaeTcs. B npoTuBHOM
criyyae nakeT nepechbinaeTcs.

URPF peann3oBaH B ABYX peXumax:

o CTpormin pexumm: OH 4YacTo pasBepThiBaeTcs Ha uMHTepdperice Touka-touka (P2P), a
BXOAsILLME N ncxoasuime noTokn AaHHbIX AOIMKHbI NPOXOAUTL Yepes ceTb MHTepdenca
P2P.

e  CBOGOAHbLIN PEXUM: OH MPUMEHMM K aCUMMETPUYHBIM MapLUpyTaM Ui MHOFOCETEBLIM
ceTsM, B KOTOpbIX CyLlecTByeT npobnema acumMMeTpuyHOro Tpaduka.

8.1.1. NMpoToKonbl U cTaHAAPTHI

e RFC 2827: cdvnbTpaums ceteBblix BxoAaos: DDOS-aTaku, ucnonb3yowme crnypuHr
(noameHy) IP-agpeca NCTOYHWKa

e RFC 3704: pvnbTpaums sxogsLuero Tpaduka 4ns MHOroceTeBbIX ceTen

8.2. NMpunoxeHunsa

MpunoxeHue OnucaHue

CTporum pexum BrnokupyeT nakeTbl ¢ NOAAENBHBIMM UCXOAHBIMWU afpecamn Ha ypoBHE
[OCTyna unv ypoBHe arperauun, 4Tobbl NpegoTBpaTUTb OTNPaBKY 3TUX
nakeTtoB c K B 6a3oByto ceTb

CB0OOAHbIN PEXUM B MHoroceteBonm ceTu normnb3oBaTenbCckas CeTb MNOAKMHYEeHa K
Heckonbkum nocTaBwukam ycnyr UHtepHeta (ISP), a Bxogawwmin u
ncxogawmnn Tpamk HeCMMMETPUYHBI. Pa3BepHnTe CBOBOOHbIN peXnM
URPF Ha ncxoasLem nHTepdece, NnoAKNOYEHHOM K
WHTEpHEeT-NpoBaraepaM, YTobbl NpeaoTBpaTUTb ataky HedonyCTUMbIX
NMakeToB Ha NONb30BaTENbCKYIO CETb

8.2.1. CTpornm pexum

8.2.1.1. CueHapum

3NOyMbILMAEHHUK MHULMUPYET aTaky, OTnpaBnsas nakeTbl ¢ NogAenbHbIM aapecoM UCTOYHMKA
11.0.0.1. B pesynbTtaTte cepsep oTtnpasnseT MHoro naketoB SYN unu ACK Ha XOCTbl, KOTOpble
He MHULUMUPYIOT aTaky, a Takke XOCT C peanbHblM agpecomM uctoyHmka 11.0.0.1. Jaxe xyxe,
ecnn ceTeBOW agMUHUCTpATOpP onpedenseT, YTO 3TOT agpec MHUUMMPYET aTaky Ha CeTb, U
noaTomy 610KMpyeT BCe NOTOKN AaHHbIX, MAYLLME C 3TOro MCXOOHOro agpeca, NponcxoauT 0TKas
B 06cnyxumBaHum (DOS) aToro ncxogHoro agpeca.
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IP:202.67.201.2 %l attacker

TCPEYM Sourca - 101101101

Internet

IP-101.101.10.1
| casualty

PucyHok 8-1.

3NoyMbILWMEHHUK OTNpaBnseT noadenbHble MNakeTbl, WCMoNb3ys noaaenbHbIn  agpec
nocTpagasLLUero.

8.2.1.2. PasBepTbiBaHUue
PassepHuTte ctporui pexum URPF Ha ycTponcTtee A, 4TOObI 3aLMTUTL YCTPOMUCTBO OT CNydUuHra
NcxoaHoro agpeca.

8.2.2. CBOOOAHbLIN pexum

8.2.2.1. CueHapun

ACMMMETPUYHBIA MapLIpyT — 3TO pacnpoCTpaHeHHOe CeTeBoe MPUIIOXKEHWE, UCMOoSb3yemoe
ANS  ynpaBreHnss ceTeBbiM TpaduKoM WM AN BbINOMHEHWS TpeGoBaHW  NOMUTUKK
MapLUpyTU3aLmn.

Kak nokasaHo Ha PucyHke 8-2, ecrim Ha uHTepdence G1/1 mapwpytmsatopa R1 BknoyeH
ctpormn pexum URPF, R1 nonyyaeT nakeT uad cermenta cetn 192.168.20.0/24 Ha nHtepderice
G1/1, HO nony4eHHbIn Yepe3 npoeepky URPF mHTepdenc — G1/2. [NosToMy 3TOT NakeT He
npoxoant npoeepky URPF n otbpacwiBaeTcs.

192.168.10.0/24

PucyHok 8-2.
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8.2.2.2. PaszBepTbiBaHUue

e OO6paTHbIN NOUCK MapLupyTa Ha OCHOBE MCXo4HOro IP-agpeca nony4yeHHOro nakeTa.
Llenb coctout B TOM, 4YTOObI HANTM MapLIPYT, U He TpebyeTcsa, YTOObI UCXOAALLNA
nHtepcenc next hop’a Ha maplpyTte 6bin BXOOALWMM MHTEPENCOM MONYyYEHHOro
nakeTa.

e CBobogHbin pexum URPF moxeT pewnTb npobnemy acMmmeTpuyHoro Ttpaduka
acMMMETPUYHOro MapLipyta M npefoTeBpatuTb OOCTYN K HeAONyCTUMbIM MOTOKam
JaHHbIX.

8.3. DyHKUUmn

8.3.1. ba3oBble KOHUEeNTbI

Ctporumn pexum URPF

MonyynTe UCXoaHbIN agpec N BXOSALWNA MHTepdenc Nony4eHHOro naketa n HanguTe 3anuckb o
nepecobinike B Tabnuue nepeagpecaumm Ha OCHOBE MCXO4HOro agpeca. Ecnu 3anucb He
cyuwlecTByeT, nakeT oTbpackiBaetca. Ecnv mcxogdawimin nHTepdpenc 3anmcu nepechbiniku He
COOTBETCTBYET BXOAALLEMY UHTEPAENCY NakeTa, NakeT Takke oTopacbiBaeTcs. CTpOrmn pexmv
TpebyeT, 4ToObI BXOAALWMIA NHTEPKENC NOMYYEHHOMo naketTa Obll UCXoadwmm nHTepdencom
3anMcm MapLipyTa K MICXO4HOMY agpecy nakeTta.

CBob6oaHbIn pexum URPF

O6paTHbI MOMCK MapLupyTa Ha OCHoBe ucxogHoro IP-agpeca nonyyeHHoro naketa. Llenb
COCTOMT B TOM, 4YTOObI HAaWTKU MapLlpyT, U He TpebyeTcs, YToObl ncxooawmn nHTepdenc next
hop’a Ha mapLupyTe ObifT BXOAALWNM MHTEPdENCOM NoSyvyeHHoro naketa. OgHako MapLlpyT He
MOXeT ObITb MapLLUPYTOM XOCTa B JIOKaNbHON ceTu.

CkopocTtb notepu naketoB URPF

CkopocTtb notepn naketoB URPF paBHa Konn4ecTBy NakeToOB, OTOPOLUEHHbIX U3-3a NPOBEPKM
URPF B cekyHay. EanHnua namepeHus — nakeTbl B CEKyHAY, TO €CTb nak/c (pps).

MHTepBan pacuyeta koacpcdpuumeHta notepu naketoB URPF

OTO WHTepBan OT npedblgywero MOMeHTa pacyeTa KoadpuumeHTa noTepu naketoB A0
TEKyLero MoMeHTa pacyeTta KoadpdumumeHTa noTepm NakeToB.

MHTepBan BbIGOPKU cKopocTu noTepu naketoB URPF

OTO WHTepBan, C KOTOpbIM coBupaeTca KOMMYECTBO MOTEPSAHHbLIX MakeToB ANs pacyeTa
KoappmumeHTa noTepn NakeToB. ATOT MHTEpBan A0SMKeH ObITb BonbLUe UK paBeH MHTepBany
pac4deTa KoadpmumneHTa NnoTepn NakeTos.

Mopor ckopocTn notepu naketoB URPF

OTO OTHOCMTCS K MaKCMMarbHOW CKOPOCTU MOTEepU MakeToB, KOTopasi ABNSETCS NpUeMreMon.
Korga ckopocTb noTepu nakeToB MpeBbllLaeT MOPOroBoe 3Ha4YeHue, Monb3oBaTensiM MoryT
OTNPaBNSATLCA aBapWHbIE CUrHasbl Yepe3 CUCTEMHbIE XXypHanbl Unu cooblleHns trap. Bbl
MO>XeTe HaCTPOUTb MOPOr CKOPOCTM NOTEPM NAKETOB B 3aBUCMMOCTU OT pearibHbIX YCIOBUIN CETU.

MHTepBan onoBeLweHNn CKOpOCcTU noTepu naketoB URPF

OTO MHTEpBar, C KOTOPbIM OMOBELLEHNS OTNPaBATCA NoNb3oBaTensiM. Bbl MOXeTe HacTpouTb
CUrHam OrnoBeLLEHN B 3aBUCUMOCTM OT (PaKTUYECKUX YCMNOBUIN ceTwn, 4Tobbl NpeaoTBpaTuTb
YacTblV BbIBO XXYpHAIoB nnv coobLueHnn trap.

PacueT koacppuumeHta notepu naketoB URPS

Mexay nepuogom BpemeHu oT BkMoveHus URPF oo BpemeHu, korga npuxoauT UHTepBan
BbIOOPKN, KO3(PPUUMEHT MOTEPU NAKETOB paBEH KOMMYECTBY MNOTEPSHHbIX MaKeToB,
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n3MepeHHoOMy B nHTepBarne BbI60pKVI, AOeneHHoOMY Ha NpoAOoJKUTENTbHOCTb BKITHOYEHUA URPF.
Mocne aToro CKOPOCTb NOTEpM nakeToB pacCHUTbIBAETCA cnenyruinm o6pasoM: TeKyLLl,aFl
CKOPOCTb MOoTepun naketToB = (TeKyu_l,ee KONMMYECTBO MOTEPAHHbIX MNakeToB, U3MEPEHHOE B

nHTepBane pacyeta — KommMyecTBO NOTEPSIHHbIX MNAKeTOB, M3MEPEeHHOe [0 WHTepBana
BblGOpKM)/MHTEepBan BbIGOPKM.
8.3.2. 0630p

OcobeHHOCTbL OnucaHue

BkntoyeHne Bkntounte URPF gnsa sBeinonHeHuna nposepkn URPF, Tem cambiv 3awmuTtmBe
URPF YCTPOWCTBO OT CNydmnHra MCXo0AHOro agpeca

YBegomneHnune o | Ytobbl ynpoCTUTb MOHUTOPUHI MHGOPMaLMN O MOTEPSHHbIX NakeTax nocne
kKoadhduumeHTe | BkntodeHns URPF, yctporictBa QTECH nopaepxmBaroT MCNONb30BaHUE
NoTEPU MAKETOB | CUCTEMHBIX XXypHarNoB © coobweHun trap AOns  ynpexagarwoLlero
URPF yBeJoMIeHns nonb3oBatenen o6 wuwHdopMauMm O MOTepe MNaKeToB,
obHapyxeHHow npu nposepke URPF

8.3.3. BkntoyeHune URPF

Bkntounte URPF gns BeinonHeHus nposepkn URPF gna IP-naketoB, TEM cambiM 3aL4MTUB
YCTPOMWCTBO OT NOAMEHbI (CnydmHra) ncxogHoro agpeca.

8.3.3.1. MpuHuUMN paboTbl

URPF MOXeT NpUMeHATLCA K IP-nakeTam Ha OCHOBE KOHbUrypaunn, Ho cnegytowme nakeTbl He
nposepstoTca URPF:

1. [Mocne BkntoveHns URPF ncxogHeln agpec naketa NpoBepseTca TONbKO B TOM
cnyvae, ecnv agpec HasHayeHund nakeTa aBndeTca unicast-agpecom IPv4/IPV6, 1 He
NPOBEPSIETCA, €CNN NaKeT SABMSETCS MHOroaapeCHbIM UMK LWIMPOKOBeLLaTESTbHbIM
IP-nakeTom.

2. Ecnwu IP-agpec ncrouHmka naketa DHCP/BOOTP pageHn 0.0.0.0, a IP-agpec
nonyyvatens — 255.255.255.255, naket He npoBepsaeTca URPF.

3. MakeTt loopback, oTnpaBneHHbIN NokanbHbIM YCTPOMCTBOM camoMy cebe, He
nposepsetca URPF.

URPF, HacTpoeHHas B pexXume KoOHcpurypaumm nHtepcgenca

URPF BbINOMHAETCA ONS NakeToB, MOMYYEHHbLIX Ha CKOHUrypumpoBaHHOM WHTepdence.
KoHdurypaumm B pexxume koHdburypaumm nHtepdenca n B pexmme rnodanbHon KoHpurypaumm
He MOryT COCYLLEeCTBOBaTb.

e [lo ymonyaHunio MapLipyT Nno ymon4yaHuo He ncnonbdyetca ana nposepkn URPF. Mpu
Heo6X0OMMOCTM Bbl MOXETe HACTPOUTb AaHHble Af1S UCMONb30BaHWUS MapLupyTa no
ymMon4daHuio gna nposepkun URPF.

e [lo ymonuaHuio nakeTbl, He npoweawme nposepky URPF, 6yayT otbpolweHsl. Ecnn
ACL (acl-name) HacTpoeH, nakeT conocrtasnsietca ¢ ACL nocne Toro, kKak OH TepnuT
Heynady B nposepke URPF. Ecniv ACL He cyllecTByeT WNU MakeT COOTBETCTBYET
3anucu otkasa B ACL (deny ACE), nakeT 6yaet otbpoweH. Ecnu nakeT cooTBeTCTBYET
permit ACE (pa3spelueHue), naket byaeT nepeHanpasneH.
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NMPUMEYAHUE: kommyTaTop nogaepkusaet HacTporky URPF Ha maplpyTuanpyemom nopTty
arpermpoBaHHoro nopta L3 (AP). B HekoTopbIX criydasix KoHUrypaums Takke nogaepxusaeTtcs
Ha SVI. CyLiecTBYIOT crneaytoLme orpaHUYeHus:

o URPF He nogaepxunBaeT accoumnaumio ¢ napameTtpom ACL.

o [locne BkntoyeHns URPF Ha uHTepdencax BbinonHseTcsa nposepka URPF gns Bcex
nakeToB, MNOMy4YeHHbIX Ha hrnsnyeckme NopThl, COOTBETCTBYHOLLME ITUM MHTEPGENCaM,
yTO yBENnnumBaeT obbeM nakeTos, npoBepsiembix URPF. Ecnu nakeT, nony4YeHHbI Ha
TYHHENbHOM NOPTY, TaKKe Nony4yeH Ha npeabiayLmMx (pusmnyeckmx noptax, nakeT Takke
npoeepsieTcs URPF. B Takom cnyyae 6yabTe oCTOpOoXHbI Npy BkNtoveHnn URPF.,

e [ocne BkntoveHnss URPF nponyckHasi cnocoBHOCTb NepechIniki MapLupyTa ycTponcTBa
OyOeT yMeHbLLEeHa HamnonoBuMHY.

o [locne BkntoveHua ctpororo pexxuma URPF, ecnu nakeT, NonyyYeHHbIN Ha uHTepdeiice,
coBrnagaetT C MapLpyTOM «paBHOW CTOMMOCTU» BO Bpemsd nposepkn URPF, naket
Oypet obpaboTaH B cooTBETCTBUM CO CBOBOAHBIM pexxumom URPF.

8.3.3.2. CBsizaHHaA KOHUrypauus

BknroyeHne URPF ansa ykasaHHoro nHrepdenca
Mo ymonuanmio URPF oTknoveH ang ykasaHHoro nHrepdetrica.

3anyctute komangy ip verify unicast source reachable-via {rx | any }[ allow-default ][ acl-
name ] Ans BKNOYEHUS Unu oTkNoYeHnsa pyHkuun IPv4 URPF ons ykasaHHoro nHtepdenica.

Mo ymon4yaHuio MapLupyT No YMOMYaHUo He ncnonbayetcs anga nposepkn URPF. Bbl moxeTe
ncnonb3oBaTb KntoyeBoe cnoso allow-default, 4ToGbl CNONb30BaTL MapPLUPYT MO YMONYAHMUIO
ans nposepkn URPF, ecrnn 310 HEOGX0AMMO.

Mo ymonuaHuio nakeTbl, He Npowweawmne nposepky URPF, 6yayTt otbpowweHbl. Ecnn ACL (acl-
name) HacTpoeH, nakeT conoctaensaeTca ¢ ACL nocne Toro, kak OH TeEpNUT Heyaayy B NpOBeEpKe
URPF. Ecnn ACL He cywecTtByeT nnun nakeT cootBeTctByeT deny ACE (oTkas), naket GygeT
otopoweH. Ecnm naket cooTtBetcTByeT permit ACE (paspewenne), naketr OygeTt
nepeHanpasneH.

8.3.4. YBegomneHue o koacpcpunumeHte notepu naketoB URPF

YTo6bl yNpOCTUTL MOHUTOPUHI MHbOpMaLUKM O NOTEPSIHHBLIX NakeTax nocne BkntoyeHns URPF,
yctporctBa QTECH nogaepxmnBatoT CNOMb30BaHNE CUCTEMHBIX KYPHAroB U COobLeHnn trap
Ana ynpexgawlwero ysBedoOMNeHVUs nornb3oBaTenen o6 WHgopmaumm O noTepe nakeTos,
obHapyxeHHon npu npoeepke URPF.

8.3.4.1. MpnHUMN paboTbl

Mexgy nepnogomMm BpemeHu oOT BKNoYeHuMss URPF 0O BpeMeHW, Korga npuxoguTt uHTepsan
BbIOOPKN, KO3I(PUUMEHT MNOTEPU NAKETOB paBEH KOMMYECTBY MOTEPSAHHbLIX MNaKeTOoB,
N3MeEpPEHHOMY B MHTepBare BblIOOpKM, AENEHHOMY Ha NPOOOIMKUTENBHOCTL BKMtoveHnss URPF.
Mocne aTOro CKOPOCTb MOTEpPM MaKeTOB paccyMTbiBaeTCs cnegylowmm obpasom: Tekyuwias
ckopocTb notepu naketoB = (Tekywee KOMMYECTBO MNOTEPSHHbIX MAKeTOB, WU3MEPEHHOE B
WHTepBane pacyeta — KomnuMyecTBOo NOTEPSHHbLIX MaKeTOB, W3MEpPeHHoe [0 WHTepBana
BblGOpKM)/MHTEepBan BbIGOPKM.

Mocne BKNOYEHUS PYHKUMU MOHUTOPUHIa MHopMauum o notepe naketoB URPF ycTponcTtso
MOXET 3apaHee OTNpaBnATb CUCTEMHbIE XypHanbl Unu coobuenns trap, 4Tobbl yBEAOMUTH
none3oBartenen o6 mMHopMaumm O NoTepe nakeToB, OOHapyeHHon npu npoBepke URPF,
4yTO6bl NONBb30BaTENM MO YAOOHO OTCNEXMBaTb COCTOSIHNE CETU.
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8.3.4.2. CBaA3aHHaA KOHUrypauusa

HacTpounka uHTtepBana pac4yeta ckopocTtu notepu nakeroB URPF

Mo ymonuaHuto MHTepBan pacyeta ckopoctu notepu naketoB URPF coctaBnseT 30 cekyHA.
Ecnn uHTepBan pacdeta CrnvWKOM KOPOTKMK, 3anyctuTe komangy ip verify urpf drop-rate
compute interval seconds, 4TOObl N3MEHUTL MHTEPBAN pacyeTa.

MHTepBan pacueta ckopoctu notepu naketoB URPF coctaensieT ot 30 go 300.

HacTpouka nHTepBana onoBeLleHUsA CKOpPOCTU noTepu naketoB URPF

Mo ymMon4yaHuio uWHTepBan onoBelleHna ckopocTu notepu naketoB URPF cocrtaBnseT
300 cekyHa. Ecnn vHTepBan ONOBELLEHUA OKaXKETCH Henoaxodslmm, 3anyctute KomaHgy ip
verify urpf drop-rate notify hold-down seconds, 4Tobbl M3MEHUTb MHTEPBaN OMOBELLEHWUN
ckopocTun notepu naketos URPF.

EovHuuen nHtepeana onoBeLleHnn aendeTca cekyHaa. 3HadeHne konebnetcs ot 30 go 300.
Hactpouka dhyHKUMN MOHUTOPUHIa nH(popmauum o notepe naketoB URPF
Mo ymonyaHuio pyHKLMSA MOHUTOPUHIa nHgopmaLuum o notepe naketoB URPF oTkntoyeHa.

3anycTtute komaHay ip [ ipv6 ] verify urpf drop-rate notify, 4ToBbl BKNIOYUTL UK OTKKOYNTD
YHKLMIO MOHUTOPUHIa MHopmaumn o notepe naketos URPF.

HacTponka nopora ckopocTtu notepu naketoB URPF

Mo ymonuaHuio nopor ckopoctn notepu naketoB URPF coctaBndet 1000 nakeToB B CEKyHAY.
Ecnu nopor He nogxoauT, 3anyctute komaHay ip [ ipv6 ] verify urpf notification threshold
rate-value, 4Tobbl U3MEHNTHL NOPOr CKOPOCTK NoTepmn nakeToB URPF.

EomHmuen nopora siBnsietca nak/c. 3HavyeHne HaxoamTcs B AnanasoHe ot 0 o 4 294 967 295.

8.4. KoHdurypauus

AnemeHT OnucaHue u KomaHaa
KOHcpUurypaumm
Bkntoyenne URPF (O6sazaTenbHbIN) UcnonbayeTtca ansa sknodeHna URPF
ip verify unicast source | BkniovyaeT URPF ans

reachable via { rx | any } [ allow- | ykazaHHOro nHtepdelrica
default ] [acl_name ] (Interface
configuration mode)

Hactponka dyHkumm | (OnuuoHanbHo)  Mcnonb3yeTca  Onsa BKIKOYEHUS  PyHKUUK

MOHUTOpPKHra MOHUTOPUHIra nHgopmauum o notepe naketos URPF
nHdopmaumm o]
norepe NAKETOB | i verify urpf drop-rate compute | HactpavBaeT uHTepBan pacyeTa
URPF interval seconds KoadhduumeHTa NoTEPU NaKETOB
URPF
ip verify urpf drop-rate notify HacTtpauBaeTt dYyHKLMIO

MOHUTOPUHIa UWHpopMaumm o
notepe naketos URPF
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dnemeHT OnucaHune n kKomaHaa

KOHdurypaumm

Hactponka dyHkumm | ip verify urpf drop-rate notify | Hactpaneaet WHTepBan

MOHUTOPUHIa hold-down seconds OMOBELLEHNSA CKOPOCTU MoTepU

nHdopmMaumm 0 naketoB URPF

norepe nakeToB

URPF ip erify urpf notification | HactpauBaeT nopor ckopocTu
threshold rate-value notepu naketoB URPF

8.4.1. BknoyeHune URPF

8.4.1.1. AchdeKT KoHUrypaumm

Bkntounte URPF gna BbinonHeHus npoBepkn URPF gna IP-nakeToB, TeM cambiM
3aLMTUB YCTPOMUCTBO OT NoAMEHbI (CnydunHra) MCXo4HOro agpeca.

URPF, BKIOYEHHbIN B pexume KoHdurypauum wuHtepdenca, nogaepxuBaeT Kak
CTPOrni, Tak n CBOBOAHBIV PEXUMBI.

8.4.1.2. NpumeyaHun

URPF peanuayeTcs ¢ NOMOLLbIO CYLLECTBYHOLUX B CETU OQHOAAPECHbIX MapLupyToB. MoaTomy
B CETU OOMMKHbI ObITb HACTPOEHbLI OAHOAAPECHbIE MapPLLPYThI.

8.4.1.3. Llaru HacTpouku

Bknro4yeHue IPv4 URPF ans ykazaHHOro uHtepcenca
Ob6a3aTenbHbIN.

8.4.1.4. NpoBepka

Bkntounte URPFuM npoBepbTe MCXOAHLINM agpec criedyrowmm obpasom:

Ecnu ncnonb3yetcs CTpornn pexmnm, npoBepsinte, nepecbinaeTca nNu nakeT, TONbKo
Korga Tabnuua nepecbinikKM COAEPXUT UCXOOHbIM agpec nonydeHHoro IP-naketa, a
NCXOOAWNN  MHTEPENC WMCKOMOW 3anncu MNepechbisikn  coBnajaeT C  BXOAALNM
MHTepcencomM nakeTa; B NPOTUBHOM Cryvae nakeT oTbpacbiBaeTcs.

Ecnu ncnonb3yeTtcs cBOGOAHbIV pexumM, NpoBepbTe, NepeagpecoBbIBAaETCS W NakeT,
korga B Tabnuue nepeagpecaumy MOXHO HalTK 3anMcb O Nepechbinike AN UCXOLHOro
agpeca nony4veHHoro IP-nakeTa; B NPOTUBHOM Cry4ae nakeT oTopacbiBaeTcs.

8.4.1.5. CBA3aHHble KOMaHAbI

Bknro4yeHune IPv4 URPF ans ykazaHHoOro uHtepcenca

KomaHga ip verify unicast source reachable-via { rx | any } [ allow-default ] [ acl-
id ]

Onuncanne rx: ykasbiBaeTt, 4To nposepka URPF peanusoBaHa B CTPOroM pexume.

napamMmeTpoB Ctporun pexum TpebyeT, 4TOObI uMCXOQAWMMA UHTepdEenc 3anucu
nepecbifiki, HangeHHon B Tabnvue nepeagpecaumm Ha OCHOBE MCXOLHOMO

206

QTECH

MWP [OOCTYNHEE




PykoBofacTeo no Hactponke cepus QSW-6910

Hactporika URPF

agpeca nonydyeHHoro IP-nakeTa, coBnagan ¢ BXOASLWWUM MHTepdECOM
naketa.

any: ykasbiBaeT, 4To npoBepka URPF BbinonHseTca B CBOGOAHOM pexume.
CBobogHbIn  pexum  TpebyeT Tonbko TOro, 4TOo6bI B  Tabnuue
nepeagpecaumm MOXHoO 6bIflo HaNTK 3anUcb O Nepeagpecauun Ha OCHOBE
ncxonHoro agpeca nonyyeHHoro IP-nakeTa.

allow-default: (Heob6s3atenbHo) ykasbiBaeT, 4To ans nposepkn URPF
MOXHO MCMNONb30BaTh MAPLLPYT MO YMOMYaHWIO.

acl-id: (HeobszatenbHo) ykasbiBaeT uaeHtTudmkatop ACL. 3HayeHus
BkntovaroT ot 1 go 99 (ctaHgapTHeIM cnvcok goctyna IP), ot 100 go 199
(pacwmpeHHbir cnucok goctyna IP), o1 1300 go 1999 (ctaHAapTHLIN CANCOK
poctyna IP, pacwmpeHHbin guanasoH) n ot 2000 go 2699 (paclumpeHHbIn
cnncok goctyna IP, paclwmpeHHbii AnanasoH)

KomaHgHbIn
peXnm

Pexum koHdurypaumm nHtepderica

PykoBoacteo no
NCMNOmMb30BaHUIO

Ha ocHoBe ncxogHoro agpeca nonyyeHHoro IP-naketa URPF nposepserT,
CyLWEeCTBYET NN KaKoW-Nnbo mMapLupyT K MCXOQHOMY agpecy B Tabnuue
nepeagpecauum, U COOTBETCTBEHHO OMpeaensier, SABNAeTca v naket
pencrteutenbHbiM.  Ecnv HM  ogHa  3anucbk  nepeagpecauun  He
COOTBETCTBYET, NAKET ONpeaenseTca Kak He4eNCTBUTENbHbIN.

Bbl moxeTe Bkntounte URPF B pexxnme KoHurypauumn nHtepdenca, 4tobsl
BbINOSHATE NpoBepky URPF onga naketos, Nosiy4eHHbIX HA MHTepdience.

Mo ymonyaHuio MapLpyT MO YMOSYaHUIO He UCMOoMb3yeTcsa AN NpoBepKu
URPF. Bbl Mo)eTe ncnonb3oBaTb KntoyeBoe crioBo allow-default, 4Tobbl
Mcnonb3oBaTb MapLlipyT no ymondaHuio ansa nposepkn URPF, ecnn ato
HeobxoaMMmo.

Mo ymonuaHuMio nakeTbl, He npowegwne npoeepky URPF, 6yoyt
oTopoweHbl. Ecnu ACL (acl-name) HacTpoeH, nMakeT COMOCTaBMSeTCs C
ACL nocne Toro, kak oH TepnuT Heygady B nposepke URPF. Ecriu ACL He
cywectByeT unum naket coorsetctsyeT deny ACE (oTkas), naket Gyaet
oTbpoweH. Ecnu naket cootBeTcTBYEeT permit ACE (paspelueHune), naket
OyoeT nepeHanpasneH.

NMPUMEYAHUE: «kommyTaTop noagepxusaer HacTtpouky URPF Ha
MapLIpyTM3npyemMoM MnopTy unum arpermpyemom nopty L3. Kpome Toro,
CYLLIECTBYIOT CrneayoLimne orpaHNYeHns:

1. URPF He nogoepxmBaeT accounauuio ¢ napametpom ACL.

2. Tlocne BkntoveHna URPF Ha uHTepdencax BbINOSHAETCA NpoBepka
URPF pgna Bcex nakeToB, MOSyYMEHHbIX Ha U3NYeckme mnopThl,
COOTBETCTBYIOLIME 3TUM WHTepdencam, 4YTO yBenuumBaet ob6beM
naketoB, npoeBepseMblx URPF. Ecnu naket, nosiyyeHHbIn Ha
TYHHENbHOM MOPTY, TakKe MOMyyYeH Ha npegplaywmx uanyecknx
noprtax, naket tawke nposepsietca URPF. B Takom cnydae 6ygbte
OCTOPOXHbI Npu BkNtoveHn URPF.

3. lNocne BkntoyeHns URPF nponyckHaa cnocoGHOCTb nepeagpecaumu
MapLupyTa yCcTporcTBa OyaeT yMeHbLUeHa HamnosIoBUHY .
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4. Tlocne BkMtoYeHna ctpororo pexuma URPF, ecnin nakeT, nonyvyeHHbIN
Ha WHTepdence, coBnagaetT C MapLIPYTOM «pPaBHOW CTOMMOCTM» BO
Bpemsa npoeepkn URPF, naket 6yget obpaboTaH B COOTBETCTBUM CO
cBoboaHbIM pexumom URPF.

5. Ecnu URPF HacTpoeH B pexume rnobansHon koHurypaumm, mapLupyT
Nno YMOJSi4aHuio Henb3s ncnonb3oBaThb Ansa nposepkn URPF.
NMPUMEYAHUE: URPF, HacTpoeHHbln B pexume  rnobanbHomn

KOHpurypaumu, ssnsetcs Bzanmouncknovatrowmm ¢ URPF, HacTpoeHHbIM B
pexume koHdurypauum nHrtepdenca

8.4.1.6. NMpumep KoHcuUurypauumn

HacTponka ctpororo pexuma

EJ'IOKI/IpyIZTe nakeTbl C nogaesibHbIMU UCXOOHbIMU agpeCaMn Ha ypOoBHE AOO0CTyna unn ypoBHe
arperauunn, YTOObI npenoTBpaTUTb OTNPAaBKY 3TUX NMAaKeToB C MKe 6a30|3y+o CeTb.

Utobbl BbINONHUTL npegbiayllee Tpebosanue, Bknounte URPF B cTporom pexume Ha
NMHTepdence Mmexay yCTpOMCTBOM arperaumm n yCTponcTBOM 4OCTyNa.

-

NA N\

QTECH A

sy "‘1

PucyHok 8-3.

MpoBepka Kak nokazaHo Ha PucyHke 8-3, Bkniouute URPF B cTporom pexunme Ha
ycTponcTtBax arperauuun, Bknovas QTECH A u QTECH B. KoHdwurypauun
cnegywowme:

QTECH-A QTECH-A# configure terminal

BeenuTte komaHabl kKOHUIrypaumm, no ogHom B ctpoke. KoHeu ¢ CNTL/Z.
QTECH-A (config)# interface gigabitEthernet0/1
QTECH-A (config-if-GigabitEthernet 0/1)#ip address 195.52.1.1 255.255.255.0

QTECH-A (config-if-GigabitEthernet 0/1)#ip verify unicast source reachable-
via rx

QTECH-A (config-if-GigabitEthernet 0/1)# ip verify urpf drop-rate notify
QTECH-A (config-if-GigabitEthernet 0/1)#exit
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QTECH-A (config)# interface gigabitEthernet0/2
QTECH-A (config-if-GigabitEthernet 0/2)#ip address 195.52.2.1 255.255.255.0

QTECH-A (config-if-GigabitEthernet 0/2)#ip verify unicast source reachable-
via rx

QTECH-A (config-if-GigabitEthernet 0/2)# ip verify urpf drop-rate notify
QTECH-A (config-if-GigabitEthernet 0/2)#exit

QTECH-B QTECH-B# configure terminal
Beegute KomaHabl KOHUrypauum, no ogHon B ctpoke. KoHew, ¢ CNTL/Z.
QTECH-B (config)# interface gigabitEthernet0/1
QTECH-B (config-if-GigabitEthernet 0/1)#ip address 195.52.3.1 255.255.255.0
QTECH-B (config-if-GigabitEthernet 0/1)#ip verify unicast source reachable-
via rx
QTECH-B (config-if-GigabitEthernet 0/1)# ip verify urpf drop-rate notify
QTECH-B (config-if-GigabitEthernet 0/1)#exit
QTECH-B (config)# interface gigabitEthernet0/2
QTECH-B (config-if-GigabitEthernet 0/2)#ip address 195.52.4.1 255.255.255.0
QTECH-B (config-if-GigabitEthernet 0/2)#ip verify unicast source reachable-
via rx
QTECH-B (config-if-GigabitEthernet 0/2)# ip verify urpf drop-rate notify
QTECH-B (config-if-GigabitEthernet 0/2)#exit
lMpoBepka Ecnu B ceTn cywectByeT cnyduHr UCXOOQHOro agpeca, 3anyctute KomaHay
show ip urpf, 4TOo6bI OTOGPA3UTL KOMMYECTBO CMNY(UHIOBLIX MAKETOB,
oTopoweHHbix URPF
A QTECH-A#show ip urpf interface gigabitEthernet 0/1

IP verify source reachable-via RX

IP verify URPF drop-rate notify enabled

IP verify URPF notification threshold is 1000pps
Number of drop packets in this interface is 124

Number of drop-rate notification counts in this interface is 0

QTECH-A#show ip urpf interface gigabitEthernet 0/2
IP verify source reachable-via RX

IP verify URPF drop-rate notify enabled

IP verify URPF notification threshold is 1000pps
Number of drop packets in this interface is 133

Number of drop-rate notification counts in this interface is 0
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B QTECH-B#show ip urpf interface gigabitEthernet 0/1

IP verify source reachable-via RX

IP verify URPF drop-rate notify enabled

IP verify URPF notification threshold is 1000pps

Number of drop packets in this interface is 124

Number of drop-rate notification counts in this interface is 0

QTECH-B#show ip urpf interface gigabitEthernet 0/2
IP verify source reachable-via RX

IP verify URPF drop-rate notify enabled

IP verify URPF notification threshold is 1000pps
Number of drop packets in this interface is 250

Number of drop-rate notification counts in this interface is 0

Hactpoika cBo6oaHOro pexmma

Ha BbixogHom yctponctee QTECH A nonb3oBatenbckon cetu A, 4Tobbl NpegoTeBpaTuUTb ataky
HegonMyCTUMbIX NAKETOB Ha NMOfb30BaTENbCKYHO CeTb, BKtounte URPF B cBOGOAHOM pexnme Ha
ncxogawmx — mHtepdgpencax  G3/1 n G3/2, «KoTopble nogknw4YawTCa K  ABYM
WHTEpPHeT-NpoBangepam.

PucyHok 8-4.

QTECH-A QTECH-A# configure terminal

BeeguTte komaHabl KOHGUrypaumm, no ogHou B cTpoke. KoHew ¢ CNTL/Z.
QTECH-A (config)# interface gigabitEthernet3/1
QTECH-A (config-if-GigabitEthernet 3/1)# ip address 195.52.1.2 255.255.255.252

QTECH-A (config-if-GigabitEthernet 3/1)# ip verify unicast source reachable-
via any

QTECH-A (config-if-GigabitEthernet 3/1)# ip verify urpf drop-rate notify
QTECH-A (config-if-GigabitEthernet 3/1)# exit

QTECH-A (config)# interface gigabitEthernet3/2

QTECH-A (config-if-GigabitEthernet 3/2)# ip address 152.95.1.2 255.255.255.252

QTECH-A (config-if-GigabitEthernet 3/2)# ip verify unicast source reachable-
via any
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QTECH-A (config-if-GigabitEthernet 3/2)# ip verify urpf drop-rate notify
QTECH-A (config-if-GigabitEthernet 3/2)# end

Mpoeepka | Ecnu B ceTu cyliecTByeT cnydmHr UICXOAHOro afpeca, 3anycTute komaHay show
ip urpf, 4TOGbI OTOGPA3NTL KOMMYECTBO CMY(OUHIOBbLIX NaKETOB, OTGPOLLEHHbIX
URPF

A QTECH #show ip urpf

IP verify URPF drop-rate compute interval is 300s
IP verify URPF drop-rate notify hold-down is 300s
Interface gigabitEthernet3/1

IP verify source reachable-via ANY

IP verify URPF drop-rate notify enabled

IP verify URPF notification threshold is 1000pps
Number of drop packets in this interface is 4121
Number of drop-rate notification counts in this interface is 2
Interface gigabitEthernet3/2

IP verify source reachable-via ANY

IP verify URPF drop-rate notify enabled

IP verify URPF notification threshold is 1000pps
Number of drop packets in this interface is 352

Number of drop-rate notification counts in this interface is 0

8.4.2. HacTtpounka hyHKLMN MOHUTOPUHIra MHcpopmaLumm o noTepe NakeToB
URPF

8.4.2.1. dhdeKT KoHduUrypaumm

lMocne BKMOYEHUS PYHKUMN MOHUTOPUHIa MHdopmMaumm o notepe naketos URPF ycTtponcTeo
MOXeT 3apaHee OTnpaBfATb CUCTEMHbIE XypHanbl uUnn coobuenns trap, 4Tobbl yBEAOMUTH
none3oBartenen o6 mMHopmMaumm O notepe NakeToB, obHapyxeHHon npu npoeepke URPF,
4yTO6bl NONb30BaTENM MOrNM YAO6HO OTCNEXMBaTb COCTOSIHNE CETU.

8.4.2.2. NpumeyaHumn

URPF pomxeH ObiTb BKINIOYEH.

8.4.2.3. llarn HacTponku

Hactpouka nHTepBana pacuyeta ckopocTtu notepu naketoB URPF

e  OnuuoHanbHo.

e Pexvum rnobanbHon KoHUrypaumm

Hactpoika nHTepBana onoBeLeHUA CKOPOCTU noTepun naketoB URPF
e  OnuuoHanbHo.

e Pexvum rnobanbHon KoHUrypaumm
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Hactpouka pyHKUUN MOHUTOPUHIra nH(popmauum o notepe naketoB URPF
e  OnuuoHarnbHo.

o Pexum KoHurypauumn nHtepgenca
HacTponka nopora ckopocTtu notepu nakeroB URPF

e  OnuuoHanbHo.
o  Pexum KoHurypauumn nHtepgenca

8.4.2.4. NpoBepka

CMmogenupynte ataky € nogMeHOM WCxodHoro agpeca, Bkmounte URPF 1 nposepbTe

cnepywoulee:

o Bkniounte dyHkuMio onoseweHusa. [locne TOro, Kak CKOPOCTb MOTEpPU MaKeToB
NPEBLICUT MOPOroBOe 3Ha4YeHue, NpoBepbTEe, MOXET NN HOPMarbHO reHepupoBaTbCs
aBapUNHbLIN CUrHarn.

8.4.2.5. CBsAA3aHHblIe KOMaHAbI

HacTponka nHtepBana pac4yeta ckopocTtu notepu naketoB URPF

KomaHga ip verify urpf drop-rate compute interval seconds

Onuncanne interval seconds: ykasbiBaeT MHTEPBAr pacyeTa CKOPOCTM NOTEPU NAKETOB

napameTpoB URPF. EgnHuua cekyHabl. 3HauyeHne Bapbupyetcsa ot 30 go 300. 3HadeHne
no ymosnyaHumio — 30 cekyHA

KomaHgHbIn Pexunm rnobanbHon koHdurypauum

pexvm

PykoBoacteo no
MCNONb30BaHNIO

MHTepBan pacyeta ckopoctn notepu naketoB URPF HacTpavBaetca B
pexume rnobanbHon koHdurypaumn. KoHdurypaums npumeHsieTcss K
rnobanbHOMY U OCHOBaHHOMY Ha MHTepdence pacyeTy CKOPOCTU NOTepu
naketoB URPF

HacTpoika nHTepBana onoBeLieHUsA CKOPOCTU noTepun naketoB URPF

KomaHga ip verify urpf drop-rate notify hold-down seconds

Onuncanne hold-down seconds: ykasbiBaeT MHTepBar OMOBELLEHNSA CKOPOCTU NOTEPU

napameTpoB naketoB URPF. EguHuua cekyHabl. 3HaueHne Bapbupyetcsa ot 30 go 300.
3HaveHue no ymonyanuo — 30 cekyHa

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

peXunm

PykoBoacTBo no
NCMNOMb30BaHUIO

MHTepBan onoBeLlueHnsa ckopocTn notepun naketoB URPF HacTpanBaeTcs B
pexume rnobanbHon koHdurypaummn. KoHdurypaums npumeHaeTca K
rnobanbHbIM W OCHOBaHHbIM Ha WHTEpgeNnce OMNOBELLEHUSIM MNOTEPU
naketoB URPF
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Hactpouka pyHKLUMM MOHUTOpPUHra nH¢popmauum o notepe naketoB IPv4 URPF

KomaHpa ip verify urpf drop-rate notify
KomaHaHbIn Pexum koHdurypaunm nHtepderica
pexum

PykoBoacteo no
NCNONb30BaHNIO

Mocne BkNtoYeHUA PYHKLUUN MOHUTOPUHIA MHA)OPMaLMM O NoTepe NakeToB
URPF ycTponcTBO MOXeT 3apaHee OTnpaBnsaTb CUCTEMHbIE XXYpHanbl Unn
coobueHnns trap, 4Tobbl yBEeAOMUTL nonb3oBaTtenen o6 nHdopmauum o
notepe naketoB, OOHapyxeHHon npu npoeepke URPF, 4T006bI
nonb3oBaTenyn Mornu ygobHo oTcnexunsaTtb COCTOSHNE CETU

HacTpounka nopora notepu nakertoB IPv4 URPF

KomaHga ip verify urpf notification threshold rate-value

Onuncanne threshold rate-value: ykasbiBaeT nopor ckopoctu notepu naketos URPF.

napameTpoB EovHmua nsmepennsa nak/c. 3HadeHne Haxogutca B AnanasoHe ot 0 go
4294 967 295. 3HaveHue no ymondaHuio — 1000 nakeToB B CEKyHAY

KomaHaHbIN Pexum koHdurypaumm nHtepdenca

pexum

PykoBoacteo no
MCNONb30BaHNIO

Ecnu nopor paeeH 0, yBegomneHve oTnpaBnsieTca AN KaxO4oro naketa,
oTOpoLueHHoro us-3a cbos npu nposepke URPF.

Bbl MOXXeTe HacTpouTb MOPOr B 3aBUCMMOCTU OT (paKTUYECKOW CUTyaLmn B
cetn

8.4.2.6. NMpumep KoHcpUrypaumm

YcTtaHoBKa nHTepBana pacyeta ckopoctu notepu naketoB URPF Ha 120 ¢

Warn YctaHoBuTe nHTEpBan pacyeTta ckopoctu notepu naketoB URPF Ha 120 cekyHg
HaCTpPOMKK | B pexnme rnobanbHon KoHdUrypaumm

QTECH#configure terminal

QTECH(config)# ip verify urpf drop-rate compute interval 120

QTECH(config)# end
Mpoeepka | 3anyctute komaHay show ip urpf, 4tobbl npoBepuTb, BCTynNWNa nu

KOHpurypauus B cuny

QTECH# show ip urpf
IP verify URPF drop-rate compute interval is 120s

(@ arecy
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YcTtaHOBKa MHTepBana onoBelleHusi ckopoctu notepu naketoB URPF Ha 120 ¢
Warn YcTaHoBUTE WHTepBan onoselleHna ckopoctu notepu naketoB URPF Ha
HacTpovikn | 120 cekyHa B pexume rnobanbHon koHdgurypaummn. KoHdurypauma aencreyet
kak Ha URPF IPv4, Tak u Ha URPF IPv6
QTECH#configure terminal
QTECH(config)# ip verify urpf drop-rate notify hold-down 120
QTECH(config)# end
Mpoeepka | 3anyctute komaHgy show ip urpf, 4TOGBLI nNpoBepuTb, BCTyNMNa nu
KOHcpurypauus B cuny
QTECH# show ip urpflP verify URPF drop-rate notify hold-down is 120s

8.5. MoHUTOpPUHr

8.5.1. Oumncrtka

NMPUMEYAHMUE: BbinonHeHne KomaHA clear MOXeT NPUBECTU K MOTEPE >XU3HEHHO BaXKHOW

MHdopMaumm 1, Takum obpasom, K NpepbiBaHU0 paboTbl Cryx6.

OnucaHue

KomaHga

Ounwaet

NMakeToB, OTOPOLIEHHbIX BO Bpems
nposepku IPv4 URPF

cTaTucTKy  komnmudectBa | clear ip urpf [interface interface-name]

8.5.2. OTob6bparkeHue

OnucaHue

KomaHaa

OTtobpaxaeT

cratuctunky IPv4 URPF

KOHGMrypaumio n | show ip urpf [interface interface-name]

8.5.3. OTnagka

NMPUMEYAHUE: cuctemMHble pecypcbl 3aHAThI MPY BbIBOAE OTNag0o4vHOM MHdopMaumu. Noatomy
OTKNtoYanTe OTNaaKy cpasy Nocne UCMosib30BaHMS.

OnucaHue

KomaHpa

Otnagka cobbitnn URPF debug urpf event

Otnagka TanvepoB URPF | debug urpf timer
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9. HACTPOUKA CPP
9.1. O630p

Monutnka 3awmtel LM (CPP) npegoctaBnsgeT NOAMTUKK Ans 3awmTel LN kommyTaTopa.

B ceTeBbIX cpeaax pacrnpoCTpPaHSATCA pasnuyHble NakeTbl aTak, KoTopble MOryT Bbl3BaTb
BbICOKYIO 3arpy3ky LI koMMyTaTtopoB, NOBNUATbL Ha paboTy NPOTOKONa U Aaxe 3aTpyAHWUTb
ynpasneHne KoMmyTatopoM. C 3ToW LEenbl MpoLeccopbl KOMMyTaTopa OOMKHbI ObiTb
3alyLeHbl, TO ecTb ynpaBneHue TpadukoM M o0B6paboTka Ha OCHOBE MPUOPUTETOB AOMMKHbI
BbIMOMHATLCA A1 PA3NNYHBLIX BXOAALLMX NAKETOB, YTOOLI 06ecneynTb BO3MOXHOCTU 06paboTKu
NpOLIECCOPOB KOMMYyTaTopa.

CPP moxeT apdeKkTMBHO NpeaoTBpallaTh 3roHaMepeHHble aTakum B ceTu U obecrnedymsaTb
«BecnpensTCTBEHHYO» cpeay AN A0NYyCTUMbIX MAKeTOB NPOTOKOIOB.

CPP BknitoueH no yMOsn4aHuto. Ob6ecneuynBaet 3aumnTty B TeYeHue BCen aKcnnyataunn
KOMMYyTaTopa.

9.2. NMNpunoxeHus

MpunoxeHue OnucaHue
[MpenoTBpaLleHne Korga B ceTb MPOHUKAKT pasnuyHble BPedOHOCHbLIE aTaku,
BPEOOHOCHbIX aTak Takme kak atakm ARP, CPP genuTt nakeTbl ataku Ha ovepeamn ¢

pasHblM MpUOpPUTETOM, YTOObLI MakeTbl aTaku He 3aTparveanu
Apyrue naketbl

[NpegoTBpalleHue y3kmx | [lake ecnv atak HeT, 3TO MOXeT cTaTb Y3kuM mectom ans LI
MecT npwu obpaboTtke | npu 06paboTke WN3OLITOYHOrO HopmanbHoro Tpadumka. CPP

LeHTpanbHbIM MOXeT OrpaHuMyMBaTbh CKOPOCTb OTNpaBku naketoB Ha LM,
NpOLLECCOPOM 4YTOGbI 0GECNEeUYNTb HOpMasbHY0 paboTy KOMMYTaTOPOB

9.2.1. NpepoTBpaLieHMe BPpeAOHOCHbIX aTak

9.2.1.1. CueHapum

CeTeBble KOMMYTaTOPbl HA BCEX YPOBHSIX MOTYT OblTb aTakoBaHbl BPE4OHOCHLIMM NAKeTaMm, kak
npaswsio, atakamu ARP.

Kak nokasaHo Ha PucyHke 9-1, LI kommyTaTtopa obpabartbiBatoT Tpm Trna nakeTos: forwarding-
plane, control-plane wun protocol-plane. [laketol forwarding-plane wucnonb3yioTca ans
MapLupyTM3aumm, Bkntoyasa naketol ARP 1 nakeTbl oTKNoYeHus IP-maplwpyTa. MNakeTbl control-
plane ncnonb3yoTCca Ana ynpaeneHus cnyxtamu Ha KomMyTaTopax, BKntovas naketbl Telnet un
naketbl HTTP. MNakeTbl protocol-plane cnyxaT anga 3anycka NpoTOKOSOB, BKITtoYas naketel BPDU
n naketbl OSPF.

Korga 3noymbllWneHHUK MHULMUPYET aTaku C ucnosib3oBaHueM naketoB ARP, nakeTbl ARP
OyayT otnpasneHbl Ha LM ana obpaboTtku. ockonbky npoueccop MMeeT OrpaHuYeHHble
BO3MOXHOCTM 06paboTku, nakeTbl ARP MOryT BbITECHATb Apyrne nakeTbl (KOTOpble MOTyT ObITh
oTOpoLeHbl) n noTpebnate MHoro pecypcoB LM (ans obpaboTkm naketoB aTakn ARP).
CnepoBaTtenbHO, Npoueccop He MOXeT HopMmanbHO paboTtaTb. B cueHapum, nokazaHHOM Ha
PucyHke 9-1, BO3MOXHble NOCNEACTBMSA BKIHOYAOT B ce6A: 0OblyHblE NONb30BATENN HE MOryT
Nony4YnTb OOCTYM K CETU; aAMUHUCTPAaTOPbI HE MOTYT YNpPaBndaTb KOMMyTaTtopamu; kaHan OSPF
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MeXay KOMMYTaTtopom A u cocegHUMm yCTPOMCTBOM B OTknioYeH, M onpeaeneHve maplupyTa
3aBepluaeTcsl OLLUNOKON.

Switch CPU will completa the forwarding, contral and
protacel funclions by pracessing varous typeas of packets
Talnet Packet OSPF Packet
J S &
Adrmin Switch A Switch B
IF Packet
ARF Attack ARF Packst
/ —ie Forwarding-plane Packet
| —pp Control-plane Packet
Sy
——p Prolocolplane Packet
Attacker Commaon Llser

PI/IcyHOK 9-1. CeTeBas Tononorus KOMMYTaTOpPOB M aTak

9.2.1.2. PasBepTbiBaHue

e [lo ymonuaHuto CPP knaccudumumpyetr naketel ARP, nakeTbl Telnet, nakeTbl
OTKMoYeHns IP-mapwpyTta n naketel OSFP B oyepeau ¢ pasHbIMU NpUopUTETaMK.
Takum obpasom, nakeTbl ARP He ByayT BNUATL Ha Apyrve nakeTbl.

e [lo ymonuaHmnio CPP orpaHudmnBaeT ckopocTb naketoB ARP 1 CKOPOCTb MPUOPUTETHON
oyepenm, B KOTOpoW HaxoadaTcsa nakeTbl ARP, 4Tobbl rapaHTUpoBaTh, YTO NAKEThl aTaku
He 3aHMMalOT CANLLIKOM MHOro pecypcos L.

e [lakeTbl B TOM e o4vepean npuoputeTa ¢ naketamm ARP moryT ObiTb 3aTpPOHYThI
naketammn atakm ARP. Bbl MOXeTe pasgenntb nakeTbl U nakeTsl ARP Ha odepeamn ¢
pasHbLIM NPUOPUTETOM C MOMOLLIIO KOHUTYpaLUK.

o Korga cywectytoT nakeTbl ataku ARP, CPP He moxeT npegoTeBpaTtntb BO3gencTaue
Ha 0OblyHble nakeTbl ARP. CPP moxeT paanuyatb TOfbKO TWUN NakeTa, HO HE MOXET
OTNMYaTb aTaKylolmne nakeTbl OT OObIYHbIX MakeToB TOro e Tuna. B atom cnyvae
MOXHO ucnonb3oBaTb pyHkumio Network Foundation Protection Policy (NFPP) gns
obecneyeHunst bonee geTanbHOro NpeaoTBpaLLEHNd aTak.

NMPUMEYAHUE: onncaHue koHpurypauun NFPP cm. B pasgene Hactponka NFPP.

9.2.2. NpenoTBpaweHe Yy3KMX MeCT npu o0OpaboTke ULeHTpanbHbIM
npoLeccopom

9.2.2.1. CueHapum

HecMoTpsi Ha oTCyTCTBME aTak, MOXeT NoTpeboBaTbCsl OAHOBPEMEHHAsA OTNpaBka MHOXECTBA
naketoB Ha LM onsa o6paboTtku.

Hanpumep, konunyectBo obpalleHnn K OCHOBHOMY YCTPOWCTBY KaMMyCHOW CETU MCUMCNSeTCs
aecaTkamu Toicad. Tpaduk 0bbl4HbIX NakeToB ARP MOXeT JoCTUratb EeCATKOB ThICAY NakeToB
B cekyHay (mak/c). Ecnu Bce nakeTbl otnpaBnstoTcs Ha LM gons obpaboTkn, pecypcebl LM He
MOryT nogaepXxunBaTtb 06paboTKy, YTO MOXET NpMBECTU K HecTabunbHocTy (flapping) npoTokona
N HeHopMarsbHou padote L.

9.2.2.2. PasBepTbiBaHue

e [lo ymonuyaHuio cpyHkuna CPP orpaHuuvMBaeT ckopocTb naketoB ARP u ckopocTb
NPUOPUTETHON o4Yepean, B KOTOpon HaxoaaTcs nakeTbl APR, 4Tobbl KOHTpPONMpoBaThb
ckopocTb naketoB ARP, otnpasnsembix B LI, n rapaHtMpoBaTb, 4YTO NnoTpebrieHne

216

@ §) QTECH

MWP [OOCTYNHEE



PykoBofacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa CPP W

pecypcoB LI Haxooutca B npegenax 3adaHHoro awanasoHa u yto LM moxet
HopMmarbHO obpabaTbiBaTh ApYrue NPOTOKONbI.

e o ymonuyaHuio dyHkunss CPP Takke oOrpaHMyMBaeT CKOpPOCTb Mepegayun Apyrux
NakeToB Ha YPOBHE MoSb3oBaTens.

9.3. ®DyHKUUMN

9.3.1. ba3oBble KOHLEeNTbI

QOS, DiffServ

KauecTtBo cnyx6bl (Q0S) — 3TO MexaHu3M ceTeBor 6e30MacHOCTU, TEXHOMOMUS, UCNosib3dyemMas
ANs pelleHns npobnem ceTeBbiX 3aepXKeK 1 Neperpysok.

DiffServ oTHocuTcsa K Mogenu anddepeHLMpoBaHHOO 00CNYXMBaHUS, KOTopasa npeacrasnseT
cobon TMNMYHYO Mofenb, peann3oBaHHyo QO0S And knaccudukauum NOTOKOB 0BCNYKMBaAHUSA
Ans npegoctaBneHnsa anddepeHUMpoBaHHbIX YCIyr.

MponyckHasa cnocobHocTb, CKOpOCTb

lMonoca nponyckaHns OTHOCUTCA K MakCMMarbHO LOMYCTUMOW CKOPOCTU nepefaun OaHHbIX,
KOoTopasd OTHOCMTCS K MOPOry CKOPOCTU B 3TOM [JOKyMeHTe. [lakeTbl, CKOpPOCTb KOTOPbIX
npesblLLaeT NOPOroBoe 3Ha4YeHune, byayT oTOPOLLEHbI.

CkopocCTb yKasblBaeT (hakTUYECKY CKOPOCTb nepefadv faHHbix. Korga CKopocTb MakeToB
npeBbIlaeT MNPOMYCKHYD CMNOCOBOHOCTb, MakeTbl Bblle MOPOroBOro 3HayeHus Oyayt
oTbpacbiBaTbCcA. CKOPOCTb AOSMKHA BbITb paBHa UM MEHbLLUE NPOMYCKHOM CMOCOBHOCTH.

EovHnuammn nponyckHoM CnocoBHOCTU M CKOPOCTM B 3TOM [OKYMEHTEe SIBMNSATCS NakeTbl B
cekyhngy (nak/c).

L2,L3,L4
CTpyKkTypa nakeToB nepapxudeckas, OCHoBaHHasi Ha mogenu TCP/IP.

L2 oTHOCUTCSA K 3aronioBkam YpOBHS 2, @ UMEHHO K YacTu nHkancynsauum Ethernet; L3 oTHocuTtc
K 3arofloBkaMm ypoBHsi 3, @ MMEHHO K 4actu IP-nHkancynsauum; L4 oTHOCUMTCA K 3arofioBkam
ypoBHs 4, 06bI4HO K YacTu nHkancynaumum TCP/UDP.

NMpuoputeTHasa oyepeab, SP

MakeTbl KELUMPYIOTCS BHYTPM KOMMYyTaTopa, a MakeTbl B HANpaBfeHUn BbiBOAA KELUMPYHOTCS B
ouvepegsx. [MpuoputeTHble oyepeam COMOCTABASKOTCS CO CTporMmu npuoputetammn (SP).
Ouepeamn He paBHbl, HO UMEIOT pa3Hble NPUOPUTETLI.

SP saBnsieTca cBoero poda anroputmom nnaHupoBaHust QoS. Korga B ouvepeam ¢ 6Gonee
BbICOKMM MPUOPUTETOM €CTb MNakeTbl, MakeTbl B 3TOW O4Yepeau MNNaHUPYKTCA NEepPBbIMU.
lMnaHmpoBaHMe OTHOCUTCA K BbIBOPY NakeToB U3 oyepenen Ansa BbiBoga M OTHOCUTCS K BbIGOpy
n otnpaske naketoB B LI B 3TOM goKymeHTE.

MHTepcenc npoueccopa

Mepen otnpaskon naketos LI kommyTaTop kewmpyeTt nakeTobl. [lpouecc oTnpaBkn NakeToB B
UM aHanormdyeH npoueccy BbiBoga naketoB. WHTepdenc LM sasnsetca BupTyarnbHbIM
nHTepdencom. Korga naketbl oTnpasnsitotca B LI, nakeTbl ©ygoyT BbIBOOUTLCS U3 3TOrO
BMpPTYyanbHOro uHtepgeinca. lNMpuoputetHole odepeam un SP, ynoMsHyTble Bbille, OCHOBaHbI Ha
nHTepdemnce L.

9.3.2. O630p

CPP zawwmwaet LM, ncnonbsys ctaHgapTHyto mogensb QoS DiffServ.
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PucyHok 9-2. Mogenb peanusaunm CPP

Ocob6eHHOCTb OnucaHue

Knaccudumkatop Knaccudumumpyetr Tunbl NakeToB W rapaHTMpyeT MOCneayoLlyto
peanusaumio nonutnk QoS

|/|3MeQVITeJ'Ib OrpaquMBaeT CKOPOCTb Ha OCHOBE TUMNOB MNAaKeToOB W KOHTPOJIMPYyeT
NpPOnyCKHYH cnocobHocTb angd onpeaesieHHoro Tuna nakeToB

Ouyepenb PacctaBnseT nakeTbl B ovepenb aAnd otnpasku B LM v BeiGupaeT pasHble
oyepeaun Ha OCHOBE TUMOB NaKeToB

Oucnetyep BbibupaeT n nnaHvpyeT ovepeam ans otnpasky B LM
Lennep BblnonHAeT orpaHMyeHWe CKOPOCTM W yhpaBreHne MponyCcKHOM

CNOCOBHOCTLIO AN NPUOPUTETHLIX ovepenen u nHTepdenca LM

9.3.3. Knaccudmkartop

9.3.3.1. MpuHUMN paboTbl

Knaccudgukatop knaccmdbuumpyeTt BCce NakeThbl, KOTOPbIE OOMMKHbI ObiTb oTnNpaeneHbl B LI, Ha
ocHoBe mHdopmauun L2, L3 1 L4 naketoB. Knaccudukauus nakeToB siBNSeTCS OCHOBOW ANs
peanusaumn nonuTuk QoS. B nocnenyowmnx 4eNCTBUSX peannayoTcs pasfnnydHble NOSIMTUKK Ha
OCHOBe Knaccudmkaumm ona npegoctaBneHns anddepeHumpoBaHHbiX yernyr. KommyTtaTop
obecneymBaeT PMKCMPOBAHHYIO Knaccudukauuo. PyHKUMSA ynpaBneHus knaccuduumpyeT TUNbl
NnakeToB Ha OCHOBE MPOTOKOIMOB, MOAAEPKMBAEMbIX KOMMYTATOPOM, Hanpumep, naketbl STP
BPDU u naketbl ICMP. Tunbl nakeToB HE MOTYT ObITb HACTPOEHDI.

9.3.4. Uamepurtennb

9.3.4.1. MpuHUMN paboTbl

N3aveputenb orpaHMuMBaeT CKOPOCTb MNepedayn  pasnuyHbiX MNakeToB Ha  OCHOBE
npeaBapuTenibHO YCTaHOBMEHHbLIX MOPOrOBbIX 3HAYEHMI CKOpPOCTU. Bbl MoXeTe yCTaHOBUTb
pasHble NoporM CKOPOCTU AN pa3HbiX TUMOB NakeToB. Koraa ckopocTb Tna nakeTa npeBbiaeT
COOTBETCTBYHOLLMI NOPOr, NAaKkeTbl 3a Npeaenamu nopora 6yayT oTbépackiBaTbCS.

C nomoubtlo MamepuTenst Bbl MOXETE KOHTPONMPOBaTb CKOPOCTb Nepedayn Tuna naketa B LI
B npedenax noporoBoOro 3HaveHus, 4YtoObl NpedoTBpaTUTb 3HAYUTENbHOE BRMSIHUE MAKETOB
onpeaenexHbIX atak Ha pecypcekl LN, 370 3awmTta CPP ypoBHs 1.
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9.3.4.2. CBsi3aHHaA KOHdUrypauusa

L] Mo YyMON4YaHuo KaXkabl TN naketa COOTBETCTBYET Mnopory CKOpOCTU (I'IpOI'IyCKHOI7I
CI'IOCO6HOCTI/I), N NMOJIUTUKKN |/|3MepVITeJ'IF| peann3yroTcAa Ha OCHOBE Nopora CKOPOCTU.

e B npunoxeHun Bbl MOXeTe 3anycTUTb KOMaHOy cpu-protect type packet-type
bandwidth bandwidth-value, 4TOGbI ycTaHOBUTL nonMUTUKM W3meputens Aans
yKa3aHHbIX TUMOB NaKeToB.

9.3.5. Oyepeab
9.3.5.1. MpuHUMN paboTbl

Ouepeam ncnonb3yoTcsa AN KnaccudukaumMm NakeToB Ha ypoBHe 2. Bbl MoxeTe BbiGpaTh OAHY
N Ty Xe ovepedb ANs pasHbiX TUMOB NakeToB; Mexay TeM, o4epeamn KelnpyoT nakeTbl BHYTPU
KOMMYTaTOpPOB 1 NpeaocTasnsaT ycnyrn ducnetyepy v LWennepy.

Ouepean CPP gaenstoTca ovepeasamm SP. SP nakeToB onpenenstTcsi HA OCHOBE BPEMEHU UX
nobaeneHust B oyepeab. [NakeTbl ¢ 6oMbWMM HOMEPOM B ovepean umetoT Bonee BbICOKUIA
npuopurer.

9.3.5.2. CBsizaHHasA KOHUrypauus

o [lo ymonuaHuio kKaxabl TN NakeTa CONocTaBnsieTcs ¢ ovepeabto SP.

o B npunoxeHumn Bbl MOXeTe 3anyCTUTb KOMaHAy cpu-protect type packet-type traffic-
class traffic-class-num, 4yToGbLI BbIOpaTh ovepean SP gns onpefeneHHbIX TUMNOB
nakeToB.

9.3.6. ucneTtyep
9.3.6.1. MpuHUMN paboTbl

[ucneTtyep nnaHupyeT nakeTbl HA ocHoBe SP ouepenen. To ecTb NakeTbl B odepean ¢ bonee
BbICOKUM NPUOPUTETOM NIAHUPYIOTCHA NEPBLIMMU.

Mepen nnaHMpoBaHWEM NakeTbl, KOTOPble AOMMKHbI OblTb OTNpasneHbl B LM, kewwupyoTtcs B
oyepegax. Npu nnaHMpoBaHUK NakeTbl oTnpaensATcs Ha UM ona o6paboTku.

NMPUMEMAHUE: nognepXmnBaeTcsl TOMbKO MONUTUKA NfaHMpoBaHMa SP, KOTOPYK Henb3s
N3MEHUTb.

9.3.7. Wennep
9.3.7.1. MpuHUMN paboTbl

LLennep ucnonb3yetca ons ooOpMMPOBaHUSA NaKeTOB, KOTOPbIE AOSMKHbI ObITb OTNpaBfeHbl B
LI, To ecTb, korga hakTnyeckas CKOpoCTb NaKeTOB NpeBbILaeT nopor GopMMPOBaHNS, NakeTbI
OOJDKHBbI OCTaBaTbCA B ovepean U He MOryT ObITb 3annaHupoBaHbl. Korga ckopocTb nepegayv
nakeToB Konebnetcs, wennep obecneunmBaeT NNaBHOCTb CKOPOCTU MaKeToOB, OTNPaBAsSiEeMbIX B
LM (He Bbiwe nopora wewnnuHra).

Korga Lennep poctyneH, nakeTbl B oyepeau C 6Goree HU3KUM MNpUoOpUTETOM MOryT GbiTb
pobaBneHbl B oMepedb A0 TOro, Kak 6yayT gobaBneHbl B ovepeab BCe MakeTbl U3 oYepeaun C
bonee BbLICOKMM npuopuTeToM. EcCnm CKOpoCTb NakeToB B oyepean C onpeaeneHHbIM
NpUOpPUTETOM MpPEBbILIAET NOPOr LWENnuHra, NaHMpoBaHWe NakeToB B 3TOW o4yepean MOXeT
ObITb BPEMEHHO OCTaHOBMNEHO. Taknum obpasom, Lennep MoxeT npegoTepallaTb «ronogaHue»
nakeToB B odepensx ¢ BGonee HU3KUM NpUOpPUTETOM (KOr4a NIaHUpYytTCA TOMbKO MakeTbl B
odyepeasx ¢ 6onee BbICOKMM MPUOPUTETOM, a NakeTbl B O4epeasix C HU3KUM MPUOPUTETOM He
nnaHnpyTcs).
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Mockonbky Llernep orpaHu4MBaeT CKOPOCTb MMaHUPOBaHUSA MaKeToB, OH (aKTU4eCKu
BbINONHAET PYHKUMIO OrpaHnyeHns ckopocTtu. LLleninep obecneumBaeT orpaHMyYeHne CKOpPOCTU
YPOBHS 2 ONdA NPUOPUTETHBIX ovepeaen U Bcex naketos, oTnpasngembix Ha LM (uHTepdeinc
L. ®dyukumn Lennepa n cyeTtunka obecneumBaloT 3-ypOBHEBOE OrpaHUYeHne CKOPOCTU
BMecTe n obecneunBatoT 3awmTy 3-ro yposHsa ansa L.

Meter
> Shaper
— -. }
CPFU Fort Ratelimit
—_— I
Queque 1 ; ™

Shaper . . ’

Quene 2

PucyHok 9-3. 3-ypoBHeBbIN npeaen ckopoctn CPP

9.3.7.2. CBsA3aHHasA KOHdUrypauus

HacTtponka Lennepa ans npnoputeTHbIX ovepeaen

e [lo ymonuyaHuo kaxgas npuopuTeTHasa ouvepedb onpeaensieT nopor opMmpoBaHUS
(MponNyCKHYHO CNOCOBHOCTD).

o B npunoxeHunn Bbl MOXeTe 3anyCTUTb KOMaHAy cpu-protect traffic-class traffic-class-
num bandwidth bandwidth_value, 4TO6bl BbLINONHUTL HacTponky Llennepa gns
ovepeaun ¢ onpeaeneHHbIM NPUopUTETOM.

Hactpouka LWLennepa ansa nurepcgenca CPU

e [lo ymonuaHutio uHTepdenc LI onpegensieT nopor dopmMuMpoBaHus (NPOMYCKHYHO
CNocoBHOCTL).

e 3anyctute KomaHay cpu-protect cpu bandwidth bandwidth_value, 4To6bl BbINONHUTL
HacTponky Lennepa ana nHtepdenca LI.

9.4. KoHchurypauus

KoHdurypaumsa OnucaHue u KomaHga

Hactponka CPP (OnuuoHanbHO, HacTpoeHO Mo ymon4aHuio) Wcnonb3dyetcs ans
HaCTPOWKM napamMeTpoB KoHdurypauum CPP

cpu-protect type packet-type HactpauBaeT cuyeTumk ons tuna
bandwidth naketa

cpu-protect type packet-type HactpauBaet NPUOPUTETHYIO
traffic-class oyepenb Ans TMNa nakerta
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KoHdurypauus OnucaHue u KomaHaa
Hactponka CPP cpu-protect traffic-class traffic- | HactpanBaetr Lleninep ans
class-num bandwidth NPUOPUTETHON ouyepeamn
cpu-protect cpu bandwidth HactpauBaetr LUlennep ans
nHTepdenca LM

9.4.1. HacTtpownka CPP
9.4.1.1. 3chdeKT KoHduUrypaumm

° HaCTpOI/IB beHKLI,I/II'O CueTumka, Bbl MOXeTe YCTaHOBUTb OrpaHn4yeHune I'IpOI'IyCKHOIZ
CnocobHOCTU 1 CKOPOCTU ANnAa Tuna naketa. MakeTbl 3a npegenamm nnmMunTa 6yD,yT
Hanpsamyro OT6paCbIBaTbCFI.

e Hactpous dyHkuuo Ovepean, Bbl MOXeTe BbibpaTbh NPUOPUTETHYIO oYepeb AN Tuna
naketa. [akeTbl B oyepean c Boriee BbLICOKMM npuoputeTomM ByayT 3annaHMpoBaHbl
nepBbIMU.

e Hactpous dyHkuuio Lllennepa, Bbl MOXeTe YCTaHOBUTb OrpaHUYeHue MPOMnyCKHOM
cnocoBHoCcTM 1 ckopocTu ana nHrepderica LM n npnoputetHon ovepeaun. MNakeTobl 3a
npegenamun numuTa 6yayT Hanpsmyto oTbpackiBaTbCS.

9.4.1.2. NpumeyvaHun

e OO6patnte ocoboe BHUMaHue, Korga MpoMyckHas CnocobHOCTb Tuna nakeTa
yCTaHOBIIEHA Ha MeHbLLEee 3Ha4YeHne, YTO MOXeT NOBMUSATbL Ha 0ObIYHbIA TpaduK Toro
Xe Tnna. Ytobbl 06ecneunte CPP ans kaxgoro nonb3oeaTens, 00begmHuTe QyHKLMIO
NFPP.

o Korga dyHkummn Cuetumka u Lennepa obbeanHeHbl, Oyaet obecneyeHa 3awmta 3
ypoBHs. CTOMKHOBEHUS C 3alinTon noboro ypoBHs camu no cebe MoryT NpuMBecTu K
HeraTMBHbIM MOCNeAcTBMAM. Hanpumep, ecnu Bbl XO0TUTe yBenuuuTb CuyeTuuk Tuna
naketa, Takke Heobxoanmo HacTpouTb Llennep cooTBeTCTBYHOLLEN MPUOPUTETHON
ovyepeaun. B npoTMBHOM crnyyae nakeTbl 3TOro TUMNa MOryT MOBMMATbL HA NakeTbl APYrnx
TMNOB B TOW e o4Yepean NpuopmuTeToB.

9.4.1.3. larn HacTponku

Hactpounka CyeTumka gna Tuna nakera

o Bbl MOXeTe Mcnonb3oBaTb UM U3MEHUTb 3HA4YeHMe Mo ymon4aHumio, HO He MoXxeTe
OTKITHOYNTb €ero.

e Bam Heob6x0aMMO M3MEHUTbL KOHUIYPaLIMIO B CIEAYHOLLMX CNyvasx: Korga naketbl Tuna
He SBMAIOTCA aTakylwuMn, HO OTOpackiBalOTCA, BaM HeOOXOOMMO YBENUYUTb
Nameputenb aTtoro Tuna naketa. Ecnu  atakm nakeTHoro Tuna BbI3biBAKOT
HeHopMarnbHyto paboTy LM, Bam He06Xx0aMMO yMeHbLLIMTE CHETUMK 3TOro TMMa NakeTa.

e OTa KOHGMrypaums 4OCTyNHa Ha BCEX KOMMyTaTopax B CEeTeBOM cpeae.
Hactpowka npuoputeTHOM oYepeam ANA TMNA NnakeTta

o Bbl MOXeTe Mcnonb3oBaTb UM U3MEHUTb 3HA4YeHue Mo ymMoI4yaHuto, HO HEe MOXeTe
OTKITIOYNTbL €ero.

e BaMm Heo6xoaMMo U3MeHUTb KOHUrypaumio B CrieyroLmx criyyasx: korga atakv tmna
nakeTa Bbl3blBAlOT HeHOpMarbHyl0 paboTy ApYrMx NakeToB B TOM Xe odepeau, Bbl
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MOXeTe NOMECTUTb TUM NakeTa B HEUCNonb3yemyto odepeab. Ecnv Tmn naketa Henb3s
oT6poCuTb, HO 3TOT TUM MNakeTa HaxoAMUTCA B TOW Xe ouvepeam, YTo U apyrve
ncnonb3yemble TUMbl NakeToB, Bbl MOXETe MOMECTUTb 3TOT TUM NakeTa B o4Yepedb C
Bornee BbICOK/M NPUOPUTETOM.

3Ta KoHdMrypaums AoCTyrnHa Ha BCeX KOMMyTaTopax B CETeBOW cpeae.

Hactpouka LLennepa ana npuoputeTHOU ovepeam

Bbl Mo)xeTe ucnonb3oBaTb UMM M3MEHUTb 3HAYEeHWe Mo yMON4aHUK N HE MOXeTe
OTKIMKO4YNTDb ero.

Bam Heob6xoaMMo M3MEHUTb KOHGUrypaumio B CreayloLwmx cryvasx: ecnvm 3HadeHue
Mameputena tuna nakeTa Oonblle, YTO MPUBOAUT K TOMY, YTO Opyrve nakeTbl B
COOTBETCTBYIOLLEN O4Yepean MpuopuTeETa HEe UMEKT [OCTaTOMHOW MNPOMYCKHON
cnocobHocTh, BaM Heobxoammo yesenuuutb Lennep ons aton ovepean npuopurteTa.
Ecnu nakeTbl aTakv NoOMeLLaTCa B NPUOPUTETHYIO odepeb 1 HUKaKkue gpyrve nakeTbl
He NCNoSb3yTCs, BaMm HeobxoamMmo ysennuuTe LLerinep aTon npnuopuTteTHOM odepeau.

3OTa KoHdUrypaums AoCTyrnHa Ha BCeX KOMMyTaTopax B CETeBOW cpeae.

HacTtponka Lennepa ana nHrtepcdenca CPU

9.4.1.4.

9.4.1.5.

Bbl MoOxeTe ucnonbL3oBaTb UMW U3MEHUTb 3HAYEHWEe Mo yMON4aHNU 1N HE MOXeTe
OTKIMKO4YNTDb ero.

He pekomeHayeTca meHsTb Lennep nHtepderica npoueccopa.
OTa KoHUrypaums JOCTyrnHa Ha BCEX KOMMyTaTopax B CeTEBOWN cpeae.

lNMpoBepka

N3meHuTe KoHMrypaumm, korga cuctemMa paboTtaeT HeHopmMmarsibHO, U NPOCMOTpUTE
cuctemy, paboTarolwyo nocne Moaudpukaumu, 4Tobbl NPoOBEpPUTb, BCTYNUAW NN
KOHdourypaumm B cuny.

lMpoBepbTe, OENCTBYIOT NN KOHUrypauuu, npoCMOTPEB COOTBETCTBYHOLLNE
KOHUrypauum u ctaTtucTudeckme 3HadeHus. [ononHuTenbHble CBeOeHWs CM. B
crneayloLwmx KoMaHaax.

CBsA3aHHble KOMaHAbl

Hactpoinka U3ameputensa ana tTuna nakeTta

KomaHga cpu-protect type packet-type bandwidth bandwidth_value
Onuncanne packet-type: ykasbiBaeT Tvn naketa. OnpegeneHbl TUMNbl NaKeToB.
napameTpoB

bandwidth_value: yctaHaBnMBaeT NpOMNyCKHYH CMOCOBHOCTbL B MakeTax B
cekyHay (nax/c)

peXUM

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

Hactpoika npuoputeTHOM ouyepeam AnNs Tuna nakerta

KomaHga cpu-protect type packet-type traffic-class traffic-class-num
Onuncanne packet-type: ykasbiBaeT Tvn naketa. OnpegeneHbl TUMNbI NaKeToB.
napameTpoB

traffic-class-num: onpegensieT NpyopuTETHYO oYepeab
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KomaHgHbIn
pexnm

Pexwum rnobanbHon KoHdUrypauum

Hactpouka LWLennepa ansa npuoputeTHOU ovepeam

KomaHga cpu -protect traffic-class traffic-class-num bandwidth bandwidth_value

Onucanwne traffic-class-num: onpegenseT NPUMOPUTETHYIO ovepep.

fnapameTpos bandwidth_value: YcTaHaBnmMBaeT NpomycKHYK CMOCOBHOCTL B eAuHMLax
nak/c

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

pexvm

HacTtpouka LWennepa ana uHtepcdenca CPU

KomaHga cpu-protect cpu bandwidth bandwidth_value

Onuncanne bandwidth_value: YctaHaBnuBaeT nponyCckHy0 CMOCOOHOCTb B efuHuLax
napameTpoB nak/c

KomaHaHbIn Pexwum rnobansHon koHdUrypaumm

pexunm

9.4.1.6. NMpumep KoHcpUrypaumm

MpepoTBpalleHne NakeTHbIX aTak U HeCcTabMnbHOCTU ceTn ¢ nomowbio CPP

CueHapun

e B cucreme goctynHel notokn ARP, IP, OSPF, dot1x, VRRP, Telnet u
ICMP. B Tekywimx koHdurypaumsax ARP n 802.1X HaxogaTca B ovepenm
npuoputeToB 2; notokn IP, ICMP un Telnet HaxogaTca B npuopuTeTHOM
oyepeamn 4; notokm OSPF Haxogatca B npuoputeTHOM ouvepean 3;
notokn VRRP Haxogsitcst B npuopuTeTHON ovepeamn 6. Miameputens ans
Kaxkgoro Tvna naketoB coctaBnsaeT 10 000 nakeToB B cekyHay; Lennep
OnNs Kaxgown npuopuTeTHonm odepean — 20 000 nak/c; LWennep ans
nHTepdenca CPU — 100 000 nak/c.

e B cucreme cywectsytoT atakm ARP 1 atakn IP-ckaHMpoBaHUs, KOTOpble
BbI3bIBAIOT HEHOpPMarbHyl0 paboTy cuctembl, c6or ayTeHTUdmKaLmu,
cbon Ping, cbon ynpaeneHus n HectabuneHocte OSPF

Warn
HaCTPONKK

e [lomectnte nakeTbl atakm ARP B npuopuTeTHyto odepeab 1 un
OrpaHMybTE MPOMYCKHYIO CMOCOOHOCTL ansi naketoB ARP  wnu
COOTBETCTBYIOLLEN NPUOPUTETHON oYepean.

e [lomectutb naketbl OSPF B npnopuTeTHyt0 ovepeap 5.

e [lomectute naketbl atakm ¢ owwnbkom |IP Ping B npuoputeTHyto
oyepeab 3 1 orpaHuYbTe NPOMYCKHYI0 CnocobHocTb Ans IP-nakeToB nnm
COOTBETCTBYIOLLEN NPUOPUTETHON oYepeau
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QTECH# configure 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-protect type traffic-class 3 bandwidth 5000
QTECH(config)# end
Mpoeepka | 3anyctute komaHgy show cpu-protect, YToObl NPOCMOTPETHL KOHpMIypauuio un
CTaTUCTUKY
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 Type Traffic-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 0 0 0 0
rldp 5 128 0 0 0 0
lacp 5 256 0 0 0 0
rerp 5 128 0 0 0 0
reup 5 128 0 0 0 0
ldp 5 768 0 0 0 0
cdp 5 768 0 0 0 0
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dhcps 2 1500 O 0 0 0
dhcpsé 2 1500 O 0 0 0
dhcpé-client 2 1500 O 0 0 0
dhcpb-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 0 0 0 0
tunnel-gvrp 2 128 0 0 0 0
unknown-vémc 1 128 0 0 0 0
Xgvé-ipmc 1 128 0 0 0 0
stargvé-ipmc 1 128 0 0 0 0
unknown-v4mc 1 128 0 0 0 0
Xgv-ipmc 2 128 0 0 0 0
stargv-ipmc 2 128 0 0 0 0
udp-helper 1 128 0 0 0 0
dvmrp 4 128 0 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
pimvé 4 1000 O 0 0 0
rip 4 128 0 0 0 0
ripng 4 128 0 0 0 0
vrrp 6 256 0 0 0 0
vrrpvé 6 256 0 0 0 0
ttl0 0 128 0 0 0 0
ttl1 0 2000 O 0 0 0
hop-limit 0 800 O 0 0 0
local-ipvé 3 4000 O 0 0 0
local-ipvé 3 4000 O 0 0 0
vhuc-route 1 800 O 0 0 0
vbuc-route 1 800 O 0 0 0
rt-host 4 3000 O 0 0 0
mld 2 1000 O 0 0 0
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nd-snp-ns-na

nd-snp-rs

nd-snp-ra-redirect

erps
mpls-ttl0
mpls-ttl]
mpls-ctrl
isis

bgp

cfm
web-auth
fcoe-fip
fcoe-local
bfd
micro-bfd
micro-bfd-vé
dldp

other

trill

efm

ipvé-all
ip-option
mgmt

dns

sdn
sdn_of_fetch
sdn_of_copy
sdn_of_trap
vxlan-non-uc
local-telnet
local-snmp

local-ssh
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1000
1000
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9.4.2. HacTtpounka npeaynpexaeHusa CPP
9.4.2.1. 3hdeKT KoHduUrypaumm

e [lpu HacTponke npegynpexaeHna CPP BknoyaeTca nepuoamyeckoe obHapyxeHve ang

NPOBEPKN TOIo, HE NOTEPAHbI I NaKeTbl NPOTOKOJ1a UM NaKkeTbl B o4epeaax.
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e Hactpous npegynpexaeHne CPP o0 noTepe nakeToB NpoTokona, Npu noTtepe nakeTos
NpoTOKOMa pacrneyaTbiBaloTCs KypHarbl TPEBOT.

e Hactpous npeaynpexaeHme CPP o noTepe nakeToB B 04epeau, Npu notepe nakeTos B
ouyepeam pacneyaTbiBalOTCs XKypHanbl TPEBOr.

9.4.2.2. lWarn HacTponku
BknroyeHune npepynpexpaeHns CPP M HacTpouka BpeMeHHOro WHTepBana
MeXxay ABYMsi OOHapyXeHUsiMU NoTepu NakeToB

e Bbl MoxeTe 3anyctuTb komaHgy cpp-warn warn-period value, 4Tobbl BKMOYUTH
npegynpexgens CPP  n  HacTpouTb BpeMEeHHOW UWHTepBan Mexagy [OBYyMS
oBHapyXeHNAMN NoTepn NakeToB.

o [lo ymonuanuio npegynpexaeHme CPP OTKNo4YeHO.
BknrouyeHue npeaynpexaeHna CPP o notepe nakeToB NpoToKona

o Bbl MoxeTe 3anyctuTb kKomaHay cpp-warn type packet-type warn, 4tobbl paspewmTb
CPP ymeHbLIaTh NOTEPIO NakeToB NpoTOKoONa.

e [lo ymonyanuio npeaynpexaeHne CPP 0 noTepe nakeToB MPOTOKOMa OTKIMIOYEHO.
BkntoyeHue npeaynpexaeHusa CPP o noTtepe nakeTtoB B ouyepeau

e Bbl MOXeTe 3anycTutb komanagy cpp-warn traffic-class raffic-class-num warn, 4to6bl
BKMOYNTL NpegynpexgeHne CPP o noTepe naketoB B ovepean.

o [lo ymonuaHuio CPP cHmxeHMe NoTepb NakeToOB B OYEpean OTKMOYEHO.
9.4.2.3. CBsi3aHHbIe KOMaHAbI

HacTpoiika BpeMeHHOro MHTepBana mMexay ABYMS OOHapyXeHUsiMU noTepwu
nakeTtoB

KomaHga cpp-warn warn-period value
Onuncanne value: ykasblBaeT WHTepBan Mexay [ABYMSA OBHapyXeHusMu notepu
napameTpoB NakeToB B CEKyHOAX. 3HAaYeHMe Mo ymonyaHuo paBHo 0, 4TO O3HaYaeT, YTo

3T0 OOHapyXeHNe OTKIOYEHO

KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexunm

BkntouyeHune npeaynpexaeHua CPP o notepe nakeToB NpoTokKona

KomaHnga cpp-warn type packet-type warn

Onuncanne packet-type: ykasbiBaeT Tvn naketa. OnpegeneHbl TUNbI NakeToB
napameTpoBs

KomaHaHbIn Pexwum rnobanbHon koHUrypaumm

peXunm
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BknoyeHune npegynpexgeHus CPPo noTtepe naketoB B o4vepeaun

KomaHga cpp-warn traffic-class traffic-class-num warn
Onucanwne traffic-class-num: onpegensieT NpuopmUTETHYIO ovepeab
napameTpoB

KomaHaHbIn Pexwum rnobanbHon koHUrypaumm

pPEeXNM

9.4.2.4. NMpumep KoHcurypaumumn

Hactpouka npeaynpexaeHuss CPP

Warn
HaCTPOMKK

e RFC 2131: npoTokon AuHaMM4eckoro KoHurypmpoBsaHusi cepesepa
e RFC 2132: napameTtpbl DHCP u pacwupenus noctaswuka BOOTP

QTECH# configure terminal

QTECH(config)# cpp-warn warn-period 10
QTECH(config)# cpp-warn traffic-class 1 warn
QTECH(config)# cpp-warn type arp warn

MpoBepka

3anyctute komaHgy show run, 4Tobbl MPOCMOTPETL KOHGUIypaLmio

QTECH# show run | inc cpp
cpp-warn warn-period 10
cpp-warn type arp warn

cpp-warn traffic-class 1 warn

9.5. MOHUTOPUHT

9.5.1. OumncTtka

OnucaHue

KomaHpa

Ounwaet ctatnuctuky CPP | clear cpu-protect counters [device device_num]

Ounwaet cratnctnky CPP | clear cpu-protect counters mboard
Ha master-yctponcraee
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9.5.2. OToOpaxeHue

OnucaHue KomaHaa

OtobpaxaeT  KoHcurypaumio  n | show cpu-protect type packet-type [device

CTaTUCTUKY TUMNa NakeTa

device_num]

OtobpaxaeT  KOHcurypaumio
CTaTUCTMKY NPUOPUTETHON OYepeam

show cpu-protect traffic-class traffic-class-num

[device device_num]

OT1obpaxaet
nHTepdemnca LI

KOHcpurypauuio

show cpu-protect cpu

OTtobpaxaeT Bce KOHdurypauum wu
CTaTUCTUKY Ha master-ycTponcTee

show cpu-protect {mboard | summary }

OtobpaxaeT Bce KOHUrypauum u
ctatuctuky CPP

show cpu-protect [device device_num]

OtobpaxaeT CPP

nHTepdenca

CTaTUCTUKY

show cpu-protect statistics [ interface interface-id ]

OtobpaxaeT Tmn ctatuctmkn CPP

show cpu-protect statistics type packet-type

NMPUMEMAHUE: npegbigywine KoMaHgbl MOHUTOPMHra AOCTYMHbI Kak Ha wwaccu, Tak U Ha
KacCeTHbIX YCTPOMNCTBAxX B aBTOHOMHOM PEXUME.

NMPUMEYAHMUE: ecnu 3HayeHne device He ykasaHo, koMaHda clear ucnonb3yeTcs Ansd O4NCTKN
CTaTUCTUKN BCEX Y3rOB B cuUCTeMe, a koMaHga show ucnonb3yetcs Ans oTobpaxkeHus

KOHdourypaumim Ha master-ycTponcTae.

NMPUMEYAHUE: B aBTOHOMHOM pexume napameTp device HeaoCTyneH.
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10. HACTPOUKA DHCP SNOOPING
10.1. O630p

DHCP snooping oTcnexuBaeT MHTepakTuBHble nakeTsl DHCP mexay knveHTamm n cepsepammu
Ons 3anucy 1 MoHUTOpUHra IP-agpecoB nonb3oBaTtenen U ounbTpaumMm HE3aKOHHbIX NakeToB
DHCP, Bkntouyasi nakeTbl 3anpOCOB KMMEHTOB M MakeTbl OTBETOB cepBepa. JleranbHas 0asa
AaHHbIX Monb3oBaTtenen, cosgaHHas u3 3anucen DHCP Snooping, moxeT obcnyxuBaTb

npunoxeHusi 6besonacHocTn, Takme kak IP Source Guard.

10.1.1. NMpoToKosbI U cTaHAAPTDI

o OI'IpGLI,GJ'IVITe, TEPAIOTCA NN MaKeTbl MPOTOKOMa WM NakeTbl B o4vependax Kaxiable

10 cekyHA.

° PacnevatbiBaTb XypHarnbl aBapVIVIHbIX curHanos, ecnu naketbl ARP notepsHsbl.

° PacnevatbiBaTb XypHarnbl aBapI/IIZHbIX CUrHanoB, ecCrin nakeTbl B odepeaun 1 noTepsAHbI.

10.2. MNMpunoxeHus

DHCP-nakeTtoB

MpunoxeHue OnucaHue

3awmta o1 cnydwuHra | B cetn ¢ Heckonbkumm DHCP-cepsepamu DHCP-knueHTam

cnyx6sl DHCP paspelleHo nonyyaTb CeTeBble KOHUrypauum TOMbKO OT
neranbHbix DHCP-cepBepos

3awmTta o7  dnyavHra | 3NOyMbIWSIEHHWKM  MOrYT  4acTo  OTNpaBnsaTb  NaKeTbl

DHCP-3anpocos

3awmTta  oT  nogaernbHbIX
naketos DHCP

3MNOyMbILWMEHHNKN B CETM MOryT OTNpaBnsTb NOAAENbHble
naketbl DHCP-3anpocos, Hanpumep, naketTsl DHCP-RELEASE

3awumTa oT cnyduHra

IP/IMAC

3MOYMbILMEHHUKN B CETM MOryT OTNpaBnsiTb MNOAAENbHbIE
IP-nakeTbl, HaNpuUmep, noaaernbHble MONs UCXOAHOro agpeca
nakeToB

[MpegoTBpalleHne apeHabl
IP-agpecoB

Monb3oBaTenn ceTM MOryT apeHaoBaTb
nony4atb ux ¢ DHCP-cepeepa

IP-agpeca, a He

O6HapyxeHne ARP-aTak

3noyMblILWISIEHHKM MoadenbiBaoT nakeTbl otBeTtoB ARP ans
nepexesaTa NakeToB BO BPEMS CBA3M OObIYHbIX NONb30BaTENEN

10.2.1. 3awumTa ot cnycuHra cnyx6nl DHCP

10.2.1.1. CueHapum

B cetn moxeT cywecTtBoBaTtb Heckonbko DHCP-cepepoB. BaxHo ob6ecneunTtb, 4TOObI
nonb3oBatenbckne [MK nonyyanu ceteBble KoHdurypauum Tonbko oT DHCP-cepsepoB B
npenenax KOHTPONMpPyemMom 30HbI.
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Bosbmem B kadecTBe npumepa criepyoowmini PucyHok. DHCP-KNMEHT MoXeT obGMeHMBaTbCs

JaHHbIMU TONLKO ¢ foBepeHHbIMM DHCP-cepsepamu.

L] MakeTbl 3anpocoB OT DHCP-knueHTa MOryT nepenaBaTbCA TOJIbKO OOBEPEHHbIM

DHCP-cepBepam.

o KnneHTy MOryT nepegaBaTbCsl TOMbKO OTBETHbIE MaKeThbI
DHCP-cepBeposB.
L c
Server
7
DHCP [,
HCP “|@® DHCP |
f D—q-}'—--l-} £ O m—
| —
< PR - y—
A DHCE 11 s DHCP | B
DHCP Client Server

I Request Packet
II Response Packet
(1) Untrusted Port
(Z) Trusted Port

PucyHok 10-1.

S — yCTpPOWCTBO OCTyna.

A — nonb3osatenbckui MK.

B — DHCP-cepBep B KOHTPONMPYEMOWN 30HE.

C — DHCP-cepBep BHE KOHTPONMPYEMOM 30HbI.

10.2.1.2. Pa3BepTbiBaHue

oT

OOoBepeHHbIX

o Bkntounte DHCP Snooping Ha S, 4To6bl peanu3oBatb MOHUTOpMHI DHCP-nakeToB.
e YcTaHoBUTE MOPT Ha S, coeaguHsaoLwmMincs ¢ B, kak goBepeHHbIN A58 nepegadn NakeTos

OTBETOB.

e YcTaHoBMTE OCTarnbHble NMOPTbl HA S Kak HEHaAEXHble, YTOObI PUNLTPOBaTL OTBETHbIE

nakeTbl.

10.2.2. 3awumTa ot chnyamHra DHCP-nakeToB

10.2.2.1. CueHapuu

MoTeHumanbHble BpeaoHoCHble DHCP-knueHTbl B ceTu MoryT oTnpasnate DHCP-nakeTbl €
BbICOKOW CKOPOCTbI0. B pesynbTate 3akoHHbIE Monb3oBaTeny He MoryT nonyyuTtb IP-agpeca, a
YyCTPOMCTBa AOCTYNa CUMbHO 3arpyxeHbl UNn Aaxe BbIXOOAAT U3 cTposi. Heobxoammo npuHATb

Mepbl Ana obecnevyeHns cTabuUnbHOCTU CETU.

C dyHkumnen orpaHndeHuns ckopoctn DHCP Snooping ans naketoB DHCP knneHt DHCP moxeT

oTnpaBnATb nakeTbl 3anpocoB DHCP TONbKO CO CKOPOCTLIO HUXE OrpaHuUyeHuns.

e [lakeTbl 3anpocoB oT DHCP-knneHTa oTnpaBnaloTCs CO CKOPOCTBIO HUXKE nNnMuTa.
e [lakeTbl, OTAPaBEHHbIE CO CKOPOCTbLHI, NPEBbLILAOLLEN NMMMAUT, ByayT OTOPOLLEHbI.
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10.2.2.2. Pa3BepTbiBaHUue

e Bkntounte DHCP Snooping Ha S, 4To6bl peanu3oBaTb MOHUTOPUHT DHCP.
e  OrpaHunybTe ckopocTb naketoB DHCP ¢ HeHaaeXxHbIX NOpPTOB.

10.2.3. 3awmTa oT noaaenbHbIX naketoB DHCP

10.2.3.1. CueHapuu

MoTeHuManbHble BPeAOHOCHbIE KMMEHTLI B CETU MOTYT noaaensiBaTe naketsl DHCP-3anpocos,
noTpebnss npuMeHnMble IP-agpeca c cepBepoB U, BO3MOXHO, BbiTeCHSs IP-aapeca neranbHbIX
nonb3oBaTtenei. MoaToMy Heo6xoanMo OTUNLTPOBLIBaTL HeneranbHble DHCP-nakeThbl.

Hanpumep, kak nokasaHo Ha PucyHke Hwxe, OyayT npoBepsTbcs naketbl DHCP-3anpocos,
otnpaBneHHble DHCP-knneHTamu.

e [lona MAC-agpeca MCTOYHMKA B MnakeTax 3anpocoB OT knneHtoB DHCP gomkHbl
coBnagaTb ¢ nonamun chaddr naketos DHCP.

e [lakeTbl Release n Decline oT KNMEHTOB AOMXHbI COBMNaaaTh ¢ 3anMcamu B 6a3e JaHHbIX
npueasok DHCP Snooping.

c
| DHCP Client

-~ H -0

DHCP Client Server

I Forged DHCP Request Packet
II DHCP Request Packet
(TUntrusted Port

@ Trusted Port

PucyHok 10-2.

S — yCTpPOWCTBO ocCTyna.
A n C — nonb3oBaTtenbckue K.
B — DHCP-cepBep B KOHTPONMPYEMOWN 30HE.

10.2.3.2. Pa3BepTbiBaHue

e Bxntounte DHCP Snooping Ha S, 4Tobbl peann3oBaTb MOHUTOPMHI DHCP.

e YcTaHOBUTE MOPT Ha S, coeauHsaoLWmMnCs ¢ B, kak AoBepeHHbIN A4S nepegaydn NakeTos
OTBETOB.

e YcTaHoBMTE OCTarbHble NMOPTbl HA S Kak HeHaaeXHble, YTOObI PUNbTPOBaTL OTBETHbIE
nakeTbl.

e  Bknounte nposepky ncxogHoro MAC-agpeca DHCP Snooping Ha HeHagexXHbIX nopTax
S, 4T06bl OT(hMNBETPOBaTL HENerasbHbIE NaKeTbI.
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10.2.4. 3awumTa ot cnycumura IP/MAC
10.2.4.1. CueHapuun

MpoBepsinTe IP-nakeTbl W3 HeEHaAeXHbIX MOPTOB, 4YTOObI OTPUNLTPOBATbL MOAAENbHbIE
IP-nakeTbl Ha ocHoBe nonen IP nnn IP-MAC.

Hanpumep, Ha cneayiowem PucyHke IP-nakeTbl, oTnpaBneHHble DHCP-knMeHTamu,
NpPoBEPSIOTCS.

e [lona mncxogHoro IP-agpeca B IP-nmaketax OOMmkHbI COOTBETCTBOBaThb |P-agpecawm,
Ha3HaveHHbIM DHCP.

e [lona MAC-agpeca WCTOYHMKA B NakeTax YpPOBHs 2 [OSPKHbl COBMagaTb C MONsiMu
chaddr B naketax DHCP-3anpocoB OT KIMEeHTOB.

C
MAC C
IPC
| T |
(MAC CIP A) |+ [MAC AIP C)
Il w| ¥
f (MAC AIF A) '
i gr———————— = .
MAC A DHCP Server
IP A

I Forged IP Request
II Legal IP Request
(TUntrusted Port

@ Trusted Port

PucyHok 10-3.

S — yCTpPOWCTBO JOcCTyna.
A n C — nonb3oBaTtenbckue MNK.

B — DHCP-cepBep B KOHTPONMPYEMOWN 30HE.

10.2.4.2. Pa3BepTbiBaHue

o  Bxkntounte DHCP Snooping Ha S, 4Tobbl peann3oBaTb MOHUTOPMHI DHCP.
¢ YcraHoBute Bce downlink-nopTel Ha S kak HeHagexHble DHCP Snooping.
o Bxmounte IP Source Guard Ha S ansa dunbtpaumn IP-nakeTos.

e Bxmtounte IP Source Guard B pexume Ha ocHoBe IP-MAC, 4Ttobbl npoBepsATb NOIs
ncxogHoro MAC-agpeca v IP-agpeca B IP-nakeTax.

10.2.5. NpepoTBpaweHne apeHabl IP-agpecoB
10.2.5.1. CueHapuu

MpoBepanTe ncxoaHble agpeca IP-nakeToB U3 HeHaAEXHbIX NOPTOB MO CPABHEHMUIO C agpecamu,
Ha3HayeHHbiMn DHCP.

Ecnn ncxoaHble agpeca, nogkniodeHHble NopThl 1 ucxoaHble MAC-agpeca nopToB YpOBHA 2 B
IP-nakeTax He coBnagatoT ¢ HasHaveHnamn DHCP-cepBepa, Takne naketbl 6yayT oTOpoLIEHbI.

CueHapui TononorMm ceTn Takom e, Kak NokasaHo Ha npeabigywiem PucyHke.
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10.2.5.2. Pa3BepTbiBaHUue

To xe, 4TO U B pasgene «3awmTta ot cnyduHra [P/MAC».

10.2.6. O6HapyxeHue ARP-aTak
10.2.6.1. CueHapuu

MpoeepsanTe nakeTbl ARP OT HeHadeXHbIX MOpPTOB M OTuNbTpoBLIBaNTe naketol ARP, He
CooTBeTCTBYOLWME HasHaveHnam DHCP-cepsepa.

Hanpumep, Ha cneaywowem PucyHke ©6yayT npoBepsaTbes nakeTbl ARP, oTnpaBneHHble oT
DHCP-knueHTOB.

MopTbl, nony4varowme naketbl ARP, MAC-agpeca ypoBHA 2 M ucxogHble MAC-agpeca
oTnpasutenen naketoB ARP gomkHbl cooTBeTcTBOBaThH UCcTopnn DHCP Snooping.

._ c
8 macc
= wprc

| ?
{I" am MAC A) %

|
1 W

(I"_amMAC &) _ &

5 B
DHCP Server
I Forged ARP Request
II Legal ARP Request
(@) Untrusted Port
(@ Trusted Port

PucyHok 10-4.

S — yCTpPOWCTBO JOCTyna.
A n C — nonb3oBatenbckue K.
B — DHCP-cepBep B KOHTPONMPYEMOWN 30HE.

10.2.6.2. Pa3BepTbiBaHue

o  Bxkntounte DHCP Snooping Ha S, 4Tobbl peann3oBaTb MOHUTOPMHI DHCP.
e YcraHoBute Bce downlink-nopTel HA S kak HEHAZEXHbIE.

e Bxmtounte IP Source Guard n ARP Check Ha Bcex HeHagexHbIX nopTax Ha S, YTOObI
peanusoBaTb unbTpaumio naketos ARP.

NMPUMEYMAHUE: Bce BblllenepeyvmcrneHHble  YHKUMKM  ynpaeneHnss ©6e30MnacHOCTbIO
appekTMBHbI TONbKo ans DHCP Snooping HeHageXHbIX NOPTOB.

10.3. PyHKUUMN

10.3.1. bBa3oBble KOHLUEeNnTbl

MakeTbl 3anpocoB DHCP

MakeTbl 3anpocoB oTnpasnsaiTca oT DHCP-knueHta Ha DHCP-cepBep, BKtoYas nakeTbl
DHCP-DISCOVER, nakeThbl DHCP-REQUEST, nakeThbl DHCP-DECLINE, nakeThbl
DHCP-RELEASE v naketbl DHCP-INFORM.
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MakeTbl oTBeTa DHCP

MakeTbl oTBeTa oTnpaBnswTcd ¢ DHCP-cepBepa Ha DHCP-knueHT, BKMoYas MakeTbl
DHCP-OFFER, naketbl DHCP-ACK u naketsl DHCP-NAK.

DHCP Snooping AoBepeHHbIX NOPTOB

Bsaunmopenctene c 3anpocom IP-agpeca ocywecTBNAeTCA 4Yepes3 LUMPOKOBELLATENbHYHO
paccbinky. CnepoBaTtenbHO, He3akoHHble cnyxbbl DHCP 6yaoyT BnmnsaTb Ha nonyyeHue
IP-agpecoB OOblMHBIMM  KNMEHTaMyW UK nNpuBeayT K cnyduHry un kpaxe cnyx6. [Ona
npeaoTBpaLLeHnsi He3akoHHbIX cnyx6 DHCP nopTtel DHCP Snooping genatcs Ha gga tuna:
AOBEpPEeHHble NOpTbl U HEHaZeXHble MOoPThbl. YCTPOMUCTBA AOCTyna nepefatoT TOMbKO MakeTbl
otBeta DHCP, nony4eHHble Ha JOBepeHHble NOPThl, a Takne nakeTbl OT HEHAOEKHbIX NOPTOB
oTbpachkiBatoTcs. Taknm 06pas3omM, Mbl MOXXEM HACTPOUTL NOPTbI, MOAKITHOYEHHbIE K fleransHOMY
DHCP-cepBepy, kak OOBEpeHHble, a ApyrMe nopTbl — Kak HeHageXHble, 4Tobbl orpaguTb
HeneranbHble DHCP-cepBepsl.

Ha KOMMYTaTopax BCE KOMMYTaAUWOHHbIEe NOpPTbl UMK arpernpoBaHHbIe MNMOPTbl YPOBHA 2 no
YMOJT4aHUIO CHUTAKTCA HEQOBEPEHHbIMU, XOTA MOXHO YKa3aTb JOBEPEHHbIE NMOPThI.

NopasneHue naketoB DHCP Snooping

YTob6bl 3awmtuTe BCce nakeTbl DHCP Ha KOHKPETHOM KiMeHTe, Mbl MOXEM BKMOYUTb
nogasneHne naketoB DHCP Snooping Ha ero HeHadeXHbIX nopTax.

DHCP Snooping Ha ocHoBe VLAN

DHCP Snooping moxeT paboTtatb Ha ocHoBe VLAN. Mo ymonyaHuio, koraa DHCP Snooping
BKMOYEH, OH geuncteyeT ansa Bcex VLAN Tekywero knueHta. Ykaxute VLAN, 4tobbl rmbko
KOHTponupoBaTb adpdeKkTnBHbIM Anana3oH DHCP Snooping.

Bbasa paHHbIX npuBAa3ku DHCP Snooping

B cetn DHCP knneHTbl MOryT yCcTaHaBnmMBaTb cTatudeckue IP-agpeca crnydanHbiMm obpasom.
OTO yBENMYUBAET HE TOSMbKO CIIOXHOCTb OBCNY>XMBAHWUS CETU, HO U BEPOATHOCTb TOrO, YTO
neranbeHble KNNeHTHI ¢ IP-agpecamu, HasHadeHHbIMM DHCP-cepBepoMm, MOryT He NCMOMb30BaTh
ceTb B 0ObIYHOM pexunme ns-3a KoHNnkTa agpecos. OTcnexusas NnakeTbl MeXAy KIMeHTaMmn u
cepsepamn, DHCP Snooping cymmupyeT 3anucu nonb3oBatenen, Bkroyas |IP-agpeca,
MAC-agpeca, ngeHtudgpukatop VLAN (VID), nopTbl U Bpems apeHgbl, Ans cosgaHus 6asbl
OaHHbIX npuBA3zok DHCP Snooping. B codyeTtaHun ¢ obHapyxeHnem n nposepkon ARP DHCP
Snooping KOHTponNupyeT HagexHoe HasHayeHve IP-agpecoB neranbHbIM KMeHTaMm.

OrpaHu4yeHue ckopoctu DHCP Snooping

DyHKUMA orpaHndeHmnst ckopoctu DHCP Snooping MoxeT 6biTb HACTPOEHA C MOMOLLIbIO KOMaHAbI
orpaHuyeHna ckopoctu nonuTtukm Network Foundation Protection Policy (NFPP). [Ins HacTporiku
NFPP cm. Hactporika NFPP.

DHCP Option82

DHCP Option82, onums gnss DHCP-nakeToB, Takke HasbiBaeTca DHCP Relay Agent Information
Option. MNMockonbKy HoMep onumn paBeH 82, oHa n3BeCcTHa Kak Option82. Option82 paspaboTaHa
anst noeblweHns 6e3onacHoct DHCP-cepBepoB M ynydlleHWs CTpaTerMi HasHaveHus
IP-agpecoB. JTOT napameTp 4acTo HacTpamBaeTca ansa cnyx6 DHCP Relay yctponcTea
pocTtyna kK cetn, Takmx kak DHCP Relay n DHCP Snooping. OT1oT napameTp npo3padeH ans
DHCP-knueHToB, 1 koMnoHeHTbl DHCP Relay peanusyioTr gobasneHve v yganeHue 3Toro
napameTtpa.

HeneranbHble DHCP-nakeTbl

C nowmowbto DHCP Snooping BbinonHseTca npoBepka naketoB DHCP, npoxogauwmx vepes
knueHTa. HeneranbHble naketel DHCP otbpacbiBaloTcs, MHoOpMaumsa O nonb3oBaTtene
3anucbiBaeTca B 6a3dy gaHHbix npuBa3ok DHCP Snooping Ans ganbHenwmnx npunoxXeHuin
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(Hanpumep, obHapyxeHne ARP). Crnegylowme Tunbl NAKETOB CYMTAKOTCS HEOONYCTUMbIMU
DHCP-nakeTamu.

e [lakeTtbl otBeta DHCP, nony4yeHHble Ha HeHaOeXHbIX MopTax, BKMOYas nakeTbl
DHCP-ACK, DHCP-NACK 1 DHCP-OFFER.

o [laketel DHCP-3anpocoB, cogepxawue WHGopmaumio o Lwrno3e giaddr, KoTopble
nony4yeHbl Ha HEHaOEXHbIX NopTax.

e Korga npoeepka MAC BkrntoveHa, nakeTbl ¢ ucxogHoimn MAC-agpecamu oTnuyaroTcs
3HayeHuem nons chaddr B DHCP-nakeTtax.

e [laketol DHCP-RELEASE c 3anucbio B 6a3e gaHHbix npueaszok DHCP Snooping,
OTCrexuBas Npu 3TOM HEHaZeXHble NopTbl, HECOBMECTUMbIE C HACTPOMKaMM B 3TOW
©a3e gaHHbIX NPUBSA3OK.

e MakeTbl DHCP nmetoT HenpaBubHbIA hopMaT, UMM OHU HEMOJTHBbIE.

10.3.2. O630p

OcobeHHOCTb OnucaHue
dunbTpauns BoinonHute nposepky neransHoctm DHCP-naketoB u otbpocbte
naketos DHCP HeneranbHble nNakeTbl (CM. NpeablgyWwun pasgen o HeneranbHbIX

naketax). lNakeTbl 3anpocoB Ha nepegayvy MNPUHUMAOTCS TOMbKO Ha
AOBEPEHHbIE NOPThI

CosgaHue 6asbl | OTcnexusanTte B3anmogencrene mexagy DHCP-knueHTamm n cepsepom
OaHHbIX NPUBA30K | 1 co3gaBanTe 6asy pgaHHbix npuBsasok DHCP  Snooping, 4T0OGbI
DHCP Snooping obecneunTb OCHOBY ANSA APYrMX Moaynen ounbTpauum

10.3.3. PunbTpaumnna naketoB DHCP

BeinonHute npoepky naketoB DHCP ¢ HeHagexHbix nopTtoB. OTuUNbTpynTE HeneranbHble
nakeTbl, KaK onMcaHo B npeablayLemM pasgene «basoBble KOHUENTbI».

10.3.3.1. NMpuHUKMN paboTbl

Bo Bpemsi oTcrniexvBaHus npoBepsinTe MNpuUHMMatomMe nopTbl U MONS NakeToB, 4YTOObLI
peanusoBaTb GUIbTPALMIO NAKeTOB, U W3MEHWTE MOPTbl Ha3HAYeHWs! MNakeToB, 4TOObI
peanun3oBaTb KOHTPOMb AMana3oHa nepeaayn NakeTos.

lNMpoBepka nopToB

Mpn nonyyeHmn naketoB DHCP KknueHT cHavana onpegensiet, saBnalTca NuM NopThl,
NpUHUMaKLWMe nakeTbl, goBepeHHbiIMM nopTamu DHCP Snooping. Ecnu ga, npoepka
neranbHocTM W pgobaBneHne 3anucu NPUBA3KM NPOMycKalTCHd, M MakeTbl nepefarTcs
Hanpsimyto. Ecnun HeT, TO Hy>XHbI 1 NpoBepka, 1 gobasrneHune.

MpoBepka MHKaNCynNALMKU U ANVHbI NaKeTa

KnueHT npoBepsieT, sBnsitoTcA N nakeTbl naketamy UDP u siBnsieTcst Ny NopT HasHayveHus 67
unu 68. lMpoBepsieT, COOTBETCTBYET 1M ANMHA NakeTa Moo ANWHbI, onpedeneHHoOMYy B
npoToKonax.

MpoBepka noneu ¥ TMNOB NaKeToOB

B cooTBeTCTBMM C TMNamm HeneranbHbIX NAKeToB, NpeacTaBneHHbIMU B pasgene «basoBble
KOHLIENThI», NpoBepbTe nons giaddr n chaddr B nakeTax, a 3aTem nNpoBepbTE, BbIMOMHATCA
NV OrpaHUYMTENbHbIE YCMOBUA ANS TUMNa nakeTa.

236

@ §) QTECH

MWP [OOCTYNHEE



PykoBofacTeo no Hactponke cepus QSW-6910

Hactpowika DHCP snooping W

10.3.3.2. CBsAA3aHHaA KoHduUrypaums

BkntoyeHune rmo6ansHoro DHCP Snooping
Mo ymonyaHuio DHCP Snooping OTKIOYeH.
Ero MoXHO BKNOYMTL Ha YCTPOMCTBE C NOMOLLLIO KoMaHAabl ip dhcp snooping.

Mepen npumeHeHnem DHCP Snooping Ha ocHoBe VLAN Heob6xoamMmo BKNOUMTL rnobanbHoe
DHCP Snooping.

Hactpownka DHCP Snooping Ha ocHoBe VLAN

Mo ymonuyanutio, korga aencreyet rnobanbHoe DHCP Snooping, DHCP Snooping agencresyeT
ans Bcex VLAN.

Wcnonb3dynte komaHgy [ no ] ip dhcp snooping vlan, 4tobel Bkntounte DHCP Snooping B
ykasaHHbIXx VLAN unu yganute VLAN n3 ykasanHbix VLAN. [nanasoH 3HavyeHun napameTtpa
KOoMaHabl — 370 hakTudecknin guanasoH Homepos VLAN.

Hactpowka npoBepku MAC-agpeca uctounmka DHCP Snooping

Mo ymonuaHuto MAC-agpeca naketoB ypoBHA 2 u nonsa chaddr naketoe DHCP He
npoBepATCS.

Korga ncnonbsyetcs komanga ip dhcp snooping verify mac-address, npoBepsitoTCA UCXOOHbIE
MAC-agpeca u nonsa chaddr nakeTtoB 3anpocoB DHCP, oTnpaBneHHbIX ¢ HEHaAEXHbIX NOPTOB.
MakeTbl 3anpocoB DHCP ¢ pa3HbiMn MAC-agpecamun 6yaoyT oTOpOLLEHSI.

10.3.4. Co3paHue 6a3bl AaHHbIX NpuBsa3ok DHCP Snooping

DHCP Snooping o6HapyXuBaeT WHTEpaKTMBHble nakeTbl Mexay DHCP-knueHTamn w
DHCP-cepBepoM 1 co3gaeT 3anncu B 6ase gaHHbix npueasok DHCP Snooping B cooTBETCTBUM
C WH(popmaunen o paspeweHHblx DHCP-naketax. Bce 9t™m  gonyctumble  3anmcu
NpefocTaBnaAlTCa  APYrMM  MoaynsM 6e3onacHOCTUM KMNWeHTa B KayecTBe OCHOBbI [
dunbTpaLmMn NakeToB U3 CETHU.

10.3.4.1. MpuHuMN paboTbl

Bo Bpemsi oTcnexmBaHusa 6asa gaHHbIX NPUBSI30K CBOEBPEMEHHO OOHOBMSIETCA B 3aBMCUMOCTM
oT TunoB naketos DHCP.

Co3aaHue 3anucen NpUBA3KU

Korga naket DHCP-ACK Ha poBepeHHOM nMoOpTy oOTcnexueaeTtcs, IP-agpec knueHTa,
MAC-agpec n none BpeMeHW apeHAbl W3BeKalTCA BMecTe C MAeHTUdMKaTopoM mnopTa
(nHaekcom npoBoaHoro nHtepdenica) n naeHtndpmkatopom VLAN. 3aTem cosgaeTcst NpmBsa3ka
K HEMY.

YpaneHue 3anucen NpuUBSA3KK

Mo nMCcTeYeHMM 3anucaHHOro BPEMEHW apeHdbl 3anucu NpuBs3kn oHa ByaeT yaaneHa, ecnu
otcnexuBaeTcs gonyctumbin  naket DHCP-RELEASE/DHCP-DECLINE, oTnpaBneHHbIN
knueHToMm, unm nakeT DHCP-NCK, nonyyeHHbIn Ha OOBEPEeHHOM MopTy, unM komaHga clear
ncrionb3oBanach.

10.3.4.2. CBA3aHHaA KoOHduUrypaums

Hukakon HacTporiku He TpebyeTcs, kpome BktoveHnss DHCP Snooping.
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10.4. Kondourypauusa

KoHdurypauus

OnucaHune n kKomaHaa

HacTporika oCHOBHbIX
bYHKLMN DHCP

(O6si3aTenbHo) Ucnonbayetcsa ansa skntodeHnss DHCP Snooping

Snooping

ip dhcp snooping

Bkntoyaet DHCP Snhooping

ip dhcp snooping suppression

BkntoyaeT nogaBneHve naketos
DHCP Snooping

ip dhcp snooping vian

Bkntoyaer DHCP Snooping Ha
ocHose VLAN

ip dhcp snooping verify mac-
address

HactpauBsaet NPOBEPKY
MAC-agpeca uctoyHnka DHCP
Snooping

ip dhcp snooping database
write-delay

lMepuoaunyeckm 3anuceiBaeT 6asy
OaHHbIX NPUBS3KN DHCP
Snooping BO ¢hneL-namaTb

ip dhcp snooping database
write-to-flash

3anuvcbiBaeT baasy JaHHbIX
npuesaskm DHCP Snooping B
hann pesepBHON KOMUN BPYYHYHO

renew
database

ip dhcp snooping

mnoptupyet new-namats B
6a3y paHHbix npuesaskn DHCP
Snooping

ip dhcp snooping trust

HactpaunsaeTt [oBepeHHble
nopTtbl DHCP Snooping

ip dhcp snooping bootp

BkntovaeT nogaepxky BOOTP

ip dhcp snooping check-giaddr

Bkntoyaet DHCP Snooping ans
nogaepXkm pyHkumm obpaboTku
3anpocoB Relay

Hactpoiika Option82

(OnuuoHanbHO) MWcnomnb3dyetcs Ona  onNnTuMU3aumm

agpecoe DHCP-cepeepamu

Ha3Ha4YeHund

ip dhcp snooping Information
option

Ho6asnseT gyHkummn Option82 B
nakeTbl 3anpocos DHCP
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KoHdurypauus OnucaHue u KomaHaa
Hactponka Option82 | ip dhcp snooping information | Hactpansaet remote-id
option format remote-id nogonuun Option82 B BUAE

onpe,u,en;lemoﬂ nosib3oBaTtesiem
CTPOKM CMMBOJIOB

ip dhcp snooping information | Hactpausaet circuit-id
option format remote-id nogonuun Option82 B BUAE
onpegensieMon nornb3oBaTenem
CTPOKM CMMBOJIOB

10.4.1. HacTtpounka ocHoBHbIX ¢hyHkuun DHCP Snooping

10.4.1.1. 3dpchekT KOHbUrypauum

e  Bknounte DHCP Snooping.

e Cospgante 6a3y aaHHbIX npmBaskm DHCP Snooping.
¢ Ynpasnante gnanasoHom nepegadn DHCP-nakeTos.
o  OtdunbTtpynte HeneranbHole DHCP-nakeTol.

10.4.1.2. NpumeyaHuns
e [lopTbl Ha KNMEHTax, NogKIYarLWmnxces kK gosepeHHomy DHCP-cepBepy, O0MmKHbI ObITb
HaCTpoeHbl KaK JOBEPEHHbIE.

e DHCP Snooping adhekTMBHO Ans NOpTOB NPOBOLHOM KOMMYTaLMKN, arperMpoBaHHbIX
NMOPTOB YPOBHS 2 N NOANHTEPENCOB MHKaNCynaummn ypoBHs 2. KoHpurypaumsa MoxeT
ObITb peanu3oBaHa B pexunme KoHdurypauumn nHutepdenca.

e DHCP Snooping n DHCP Relay siBnsitoTcst B3anmounckrovaroLwmmm B cueHapusax VRE.

10.4.1.3. lUarn HacTpouKu

Bknro4yeHue rnobanbHoro DHCP Snooping

e ObgszaTtenbHbIN.

e Ecnu He ykasaHO MHoe, 3Ty (PYHKUMIO crieqyeT HaCTPOUTb Ha YCTPOMCTBaxX AocTyna.
Bknro4yeHune nnu otknrovyeHme DHCP Snooping Ha ocHoBe VLAN

e DHCP Snooping MOXHO OTKMOYMTL, €Cin OHO He TpebyeTcs and HekoTopbix VLAN.
e Ecnu He ykasaHO MHOeE, 3Ty (PYHKUMIO crieqyeT HaCTPOUTb Ha YCTPOMCTBax AocTyna.
Hactpownka DHCP Snooping AoBepeHHbIX NOpPTOB

e ObgszaTtenbHbIn.

e HacTponTte nopTbl, coeguHsowme gosepeHHbln DHCP-cepBep, Kak JoBEpPEHHbIE.
Bknro4yeHune npoBepkn MAC-agpeca ncrousHmka DHCP Snooping

e OTa koHdurypaums Tpebyetca, ecnn nond chaddr naketoB 3anpocoB DHCP
coBrnagarT ¢ ucxogHoimm MAC-agpecamu ypoBHA 2 NakeToB AaHHbIX.

e Ecnu He yka3zaHO nHOe, 3Ta PYHKUMA AOIDKHA ObITb BKINIOYEHA Ha BCEeX HeHaOeXHbIX
nopTax yCTPONCTB JOCTyna.
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MNepuoanyeckasa 3anucb 6asbl AaHHbIX npuBAskM DHCP Snooping BoO

¢dnew-namaTb

e  Bknounte aTy pyHKUMIO, 4TOBLI CBOEBPEMEHHO COXPaHATbL MHGOPMaLMIO 6a3bl AaHHbIX
npueasok DHCP Snooping B crnyvae nepesarpysky KrveHTa.

e Ecnu He ykasaHo uHoe, 3Ty (OYHKLMIO CriefyeT HacTpOUTb Ha YCTpOMCTBax AOCTyna.
BknroyeHne nogaepxkun BOOTP

e  OnuuoHanbHO

e  Ecnu He ykasaHo UHOe, 3Ty (OYyHKLMIO CriefyeT HacTPOUTb Ha YCTPOMCTBaxX AOCTyna.
BknroyeHne DHCP Snooping ansa obpaboTku 3anpocoB Relay

e  OnuuoHarnbHo.

e  Ecnu He yka3aHo MHOe, 3Ta (OYHKLMS oSKHA ObITb BKIOYEHA HA YCTPOMCTBAX A4OCTyNa.

10.4.1.4. NMpoBepka

HacTpoiTe KNMMeHT aAna nony4yeHus ceTeBbIX KOHUrypauuii no npotokony DHCP.

MpoBepbTe, cosgaeTtcd nu 6asa gaHHbIX NprBA3ok DHCP Snooping ¢ 3anncamu Ha KnneHTe.

10.4.1.5. CBA3aHHbIe KOMaHAbI

BknroyeHune nnu otknroveHme DHCP Snooping

KomaHnga [no]ip dhcp snooping
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexvm

PykoBoacTteo no
MCNONb30BaHNIO

Mocne BkntoveHus rnobanbHoro DHCP Snooping Bbl MOXeTe NpoBepuTb
DHCP Snooping ¢ nomoLubto komaHgbl show ip dhcp snooping

Hactponka DHCP Snooping Ha ocHoBe VLAN

KomaHga [ no ]ip dhcp snooping vlan { vlan-rng | {vlan-min [ vlan-max] } }
Onuncanne vlan-rng: ykasbiBaeT grnanasoH VLAN
napameTpos vlan-min: MuHUManbHbIN uaeHTUdukaTop VLAN
vlan-max: makcumanbeHbIn ngeHtugukaTop VLAN
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
peXnm

PykoBoacteo no
NCNOSib30BaHMIO

Mcnonb3ynte aTy komaHgy, 4Ttobbl BKNOUATL wunu oTtkniounte DHCP
Snooping B ykasaHHbix VLAN. OTa (pyHKUMA OOCTynHa TOMbKO nocne
BKItoueHns rnmobansHoro DHCP Snooping
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Hactpownka nogaBneHusa naketoB DHCP Snooping

KomaHga [no]ip dhcp snooping suppression
KomaHaHbIn Pexum koHdurypaunm nHtepderica
pexum

PykoBoacteo no
NCNONb30BaHNIO

Mcnonb3ynTe aTy KOMaHay, 4Tobbl OTKNOHMTL Bce nakeTbl DHCP-3anpocoB
Ha MopTy, TO €eCTb 3anpeTuTb BCEM MONb30BaTENsAM MoL MOPTOM
3anpalwmeaTtb agpeca vepe3 DHCP

Hactpownka npoBepku MAC-agpeca uctounmka DHCP Snooping

KomaHga [no ]ip dhcp snooping verify mac-address
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexum

PykoBoacteo no
NCMNOnb30BaHUIO

Mpn npoeepke wucxogHoro MAC-agpeca MAC-agpeca B 3aronoskax
kaHanos 1 nonsax CLIENT MAC B nakeTax 3anpocos, oTnpasnsembix DHCP
CLIENT, npoBepsitoTCA Ha cornacoBaHHOCTb. Ecnu npoBepka MCXo4HOro
MAC-agpeca He yganacb, nakeTbl 0yayT oTOpOLUEHbI

Mepuoaunyeckasn 3anucb 6a3bl AaHHbIX DHCP Snooping Ha dhnew-namMaTb

KomaHga [no ]ip dhcp snooping database write-delay [ time ]

Onucanne time: ykasblBaeT UHTepBan Mexay AByms 3anucamu 6asbl gaHHbIX DHCP
napameTpoB Snooping BO chnew-namsitb

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

pexunm

PykoBoacteo no
MCNONb30BaHNIO

Mcnonb3ynte aTy koMaHngy Anst 3anucu 6asbl gaHHbix DHCP Snooping B
pokymeHT FLASH. 310 nossonsieT msbexaTb notepu WMHpopmauum o
npuBs3Ke, KoTopas TpebyeT noBTOpHOro nonyyenus |P-agpecoB ans
BO30OHOBNEHMSA CBA3M NMOCIE Nepesanycka yCTPoncTea

3anucb 6a3bl gaHHbIX DHCP Snooping Ha dhnew-namaTb BPY4YHYHO

KomaHga ip dhcp snooping database write-to-flash
KomaHaHbIn Pexunm rmobanbHon kKoHdurypauum
pexnm
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PykoBoactso no
NCNoNb30BaHNIO

Mcnonb3ynte aTy KOMaHZy ANs 3anMcu guHamMuMyeckon uHdopmaumm o
nonb3oBatene B 6a3y aaHHbix DHCP Snooping B gokymeHtax FLASH B
pexnme pearnbHOro BpeEMeEHM.

Ecnu ycTponctBo o6HoBRsieTca ¢ Bepcuun, oTnudHon oT QinQ, go Bepcumn
QinQ (Mnn Hao6opoT), 3anncu NPUBA3KN HE MOTYT ObITb BOCCTAHOBMEHbI U3
AokymeHToB FLASH un3-3a pasnuuun Bepcui mexay aokymeHtamu FLASH

MmnopT pesepBHOro xpaHunuiia camnoB B 6a3y AaHHbIX nNpuBA3kM DHCP

Snooping
KomaHga renew ip dhcp snooping database
KomaHaHbIn MpmBMNErMpOBaHHLIN PEXMUM KOHGUIypaLmm
pexum

PykoBoacteo no
NCNonb30BaHUIO

Wcnonb3ynte a3ty KomaHgy, 4Tobbl mmnopTupoBatb MHGOPMaUMO U3
hanna pesepBHomn konuu B 6a3y aaHHbIX npuaskm DHCP Snooping

Hactpownka DHCP Snooping AoBepeHHbIX NOPTOB

KomaHga [no]ip dhcp snooping trust
KomaHaHbIn Pexunm koHdurypaumm nHtepdenca
pexum

PykoBoacteo no

Mcnonb3ynte aTy komaHay, 4ToObl HACTPOUTb MOPT, MOAKMOYEHHBIN K

ucnone3oBaHuio | neransHomy DHCP-cepsepy, B kadyectBe JoBepeHHOro nopta. [lakeTbl
oteeTtoB DHCP, nonyyeHHble OOBEpEeHHbIMM MopTamu, nepefalrTcs, a
nakeTbl, MONyYeHHble HeHadeXHbIMK NopTaMu, OTBpackIBalOTCS
BknroyeHune nnu otknroyeHme nognepxkm BOOTP

KomaHga [no ]ip dhcp snooping bootp
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexnm

PykoBoacteo no

Mcnonb3ynTe aTy KomaHay Ans nogaepxkm npotokona BOOPT

NCMNOSb30BaHNIO
BknroyeHne DHCP Snooping ana ob6paboTku 3anpocoB Relay
KomaHga [no ]ip dhcp snooping check-giaddr
KomaHaHbIn Pexwum rnobanbHon koHurypaumm
pexmm
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PykoBopacTteo
ncnonb3oBaH

no | Mocne BKMOYEHUST 3TOW (PYHKUMM CRyxObl, MCNONb3ylowme 3anucu
uo | npueaskm DHCP Snooping, co3gaHHble Ha ocHoBe 3anpocoB Relay, Takve
Kak ayTeHTudukaums IP Source Guard/802.1x, He MOryT ObITb pa3BepHyThI.
B npotnBHOM criydae nonb3oBaTtenn He CMOryT MOMy4uTb [OCTyn K
NHTepHeTy.

lMocne BKMoYeHMs 3TOM DYHKUUKN HENBL3A UCMorb3oBaTb koMaHay ip dhcp
snooping verify mac-address. B npoTtuBHom cny4ae 3anpockl DHCP
Relay 6yayt oTtbpoweHbl, u B pe3ynbTaTe MoNb3oBaTenu He CMOryT
nonyynTb agpeca

10.4.1.6. NMpumep KoHdUrypaumm

DHCP-knueHT, guHaMu4yecku nonydawwmun IP-agpeca ¢ neranbHoro DHCP-

cepBepa
CueHapwun:

Switch A % DHCP Server

Gi 01

Gi 01

Switch B

f*
| W 1 " |
““v DHCP Client = ’>

— —

PVIOyHOK 10-5.

Warn
HaCTPONKK

e Bkntounte DHCP Snooping Ha ycTponctee goctyna (B 4aHHOM crnyyae
Ha KomMmyTaTope B).

e HactponTte uplink-nopT (B AaHHOM criydae nopT Gi 0/1) kKak JOBEPEHHbI
nopt

B#configure terminal

BeenuTte komaHabl kKOHUrypaumm, no ogHomn B ctpoke. KoHeu ¢ CNTL/Z.
B(config)#ip dhcp snooping
B(config)#interface gigabitEthernet 0/1
B(config-if-GigabitEthernet 0/1)#ip dhcp snooping trust
B(config-if-GigabitEthernet 0/1)#end

MpoBepka

lMpoBepbTe KOHUrypauuo kommytaTopa B.

e [lpoBepbTe, BkMyeHo nm DHCP Snooping u gBnsetca nu
HaCTPOeHHbIN aoBepeHHbI nopT DHCP Snooping uplink.
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e [lpoBepbTe KoHdurypauuto DHCP Snooping Ha kommyTatope B u
0COB€eHHO NpaBUNIbHOCTb JOBEPEHHOIO nopTta

B B#show running-config

|

ip dhcp snooping

!

interface GigabitEthernet 0/1

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 : 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 humber of bindings: 1

MacAddress IpAddress Lease(sec) Type VLAN Interface

0013.2049.9014 172.16.1.2 86207 DHCP-Snooping 1 GigabitEthernet 0/11

10.4.1.7. PacnpocTpaHeHHble OLWNOKN

e Uplink-nopT He HAcTpoeH kak goBepeHHbi nopT DHCP.

e [lpyron napameTp 6e30macHOCTM AOCTyna yxe HacTpoeH ans uplink-nopta, nostomy
Hemnb3s1 HaCTPOUTb AoBepeHHbIN nopT DHCP.

10.4.2. HacTtpouka Option82
10.4.2.1. 3dochekT KOHhUrypaumum

o Bxkntounte DHCP-cepBep, 4To6bI NonyyaTb 6onblie nHdopMaumm 1 nyyue HasHavaTb
agpeca.

o ®yHkumsa Option 82 He 3aBUCUT OT KNNEHTA.

10.4.2.2. NMpumeyaHunsn

e OyHkumm Opion82 gna DHCP Snooping wn DHCP Relay gsnswoTca
B3aUMOWCKITHOYAOLLMMM.

10.4.2.3. lUarn HacTpoOMnKu

e  YToObl peanunsoBaTb ONTUMU3ALMIO pacrpeaeneHns aapecoB, BbINMONIHUTE HACTPOWKY.
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e [Ecnu He ykasaHO WHOe, BKMOYMTE 3Ty QYHKUMIO Ha YCTpPoWMCTBax pJocTtyna cC
BKIto4eHHsIM DHCP Snooping.

10.4.2.4. NMpoBepkKa

MpoBepbTe, NPaBUBHO N HACTPOEHbI NapameTpbl koHdUurypaumm DHCP Snooping.

10.4.2.5. CBA3aHHbIe KOMaHAbI

Ho6aBneHne Option82 B nakeTbl 3anpocoB DHCP

KomaHga [no]ip dhcp snooping information option [ standard-format ]
Onucanwne standard-format: ykasbiBaeT CTaHOapTHbIN hopmaT napameTpos Option82
napameTpoB

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

pexmm

PykoBoacteo no

Ncnone3ynte aTy komaHay, 4Tobbl fo6aBnte Option82 B nakeTbl 3anpocos

ncrnone3oBaHuto | DHCP, ytobel DHCP-cepBep HasHadan agpeca B COOTBETCTBUM C 3TOM
MHpopmaumen
Hactponka nogonuum Option82 remote-id B BuAae onpepensieMomn

nonb3oBaTesyieM CTPOKM CUMBOJIOB

KomaHga [ no ] ip dhcp snooping information option format remote-id { string
ASCII-string | hostname }

Onuncanne string ASCII-string: ykasblBaeT, 4YTO COAEpPXMMOE pacLIMpsemMoro

napamMmeTpoB dopmarta, onumsa  Option82 remote-id, npeactaBnder  cobon
onpegensemyto nonb3oBaTenemM CTPoKy CUMBOJSIOB.
hostname: ykasbiBaeT, 4TO coAepxumMoe pacumpsemMoro gpopmara, onuus
remote-id Option82, saBnseTca nmeHem xocTta

Pexnm Pexunm rnobanbHon koHdurypauum

KOHdourypaumm

PykoBoacteo no
NCNOSb30BaHMIO

Ncnonb3ynte aTy KoMaHgy M9 HAaCTPOWKW yaaneHHOro uaeHTudgukatopa
nogonumm Option82 B kayecTBe ONpenenseMoro nonb3oBaTenemM
coOepXxuMoro, kotopoe gobaensietcs B nakeTbl 3anpocoB DHCP. Cepeep
DHCP HasHauvaeT agpeca B COOTBETCTBMM C nHopmaumnen Option82
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KoHndwmrypauma nopgonuum Option82 circuit-id B Buae onpeaensemoun
nornb3oBaTerieM CTPOKM CUMBOSOB

KomaHga [ no ] ip dhcp snooping vlan vlan-id information option format-type
circuit-id string ascii-string

Onucanwne vlan-id: ykasbiBaeT VLAN, B KOTOpOKM HaxoanTcs naket 3anpoca DHCP.

fnapameTpos ascii-string: ykasblBaeT onpeaensieMyto nonb3oBaTerniemMm CTPOKy

Pexum Pexum koHdurypaumm nHtepderica
KOHUrypauum

PykoBoacTBo no | Micnonb3ynTte aTy kKomanAdy Ans HacTpownku nogonumm Option82 circuit-id B
NCMOSMb30BaHUI0 | KAYEeCTBE ONpeaensieMoro nosfib3oBaTerieM  COOEPXMMOro, KOTopoe
pobaensietca B nakeTbl 3anpocoB DHCP. Cepsep DHCP HasHavaer
agpeca B cCOOTBETCTBUM C MHAopMaumen Option82

10.4.2.6. NMpumep koHdUrypaumm
HacTtpownka Option82 ansa naketoB 3anpocoB DHCP

Warun HacTtponka ocHoBHbIX pyHKuun DHCP Snooping.

HaCTPOIikM HacTtpoiika Option82

B QTECH# configure terminal
QTECH(config)# ip dhcp snooping information option
QTECH(config)# end

Mpoeepka | MpoeepbTe koHGUrypaumo 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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10.5. MoHUTOPUHr

10.5.1. OyucTka

NMPUMEYAHUE: BbinonHeHWe KOMaHA OYMCTKA MOXET NPUBECTU K NOTEPE XKUIHEHHO BaXKHOM
MHopMaumm n, Takum 06pasom, K npepbiBaHNO paboTbl Cryxo.

OnucaHue KomaHaa

Ounwaer 6asy  panHbix | clear ip dhcp snooping binding [ip ][ mac] [ vlan vian-id ] [
npusaskm DHCP Snooping interface interface-id ]

10.5.2. OToGpaxeHue

OnucaHue KomaHga

OTtobpaxaeT koHpurypaumto DHCP Snooping show ip dhcp snooping

Otobpaxaetr 6asy paHHbix npueaskm DHCP | show ip dhcp snooping binding
Snooping

10.5.3. OTnapgka

NMPUMEYMAHUE: cuctemHble pecypcbl 3aHATbI MPW BbIBOAE OTNad0OYHOW WHG OpMauumun.
OTkntouMTe NepeknyaTens oTnagkM cpasy nocrne UCrnosib30BaHuS.

OnucaHune KomaHga

Otnagka cobbitnin DHCP Snooping debug snooping ipv4 event
OtkntovaeT oTnagky cobeitun DHCP Snooping no debug snooping ipv4 event
Otnagka naketoB DHCP Snooping debug snooping ipv4 packet
OtknovaeT otnagky naketos DHCP Snooping no debug snooping ipv4 packet
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11. HACTPOUKA NFPP
11.1. O630p

Monntuka Network Foundation Protection Policy (NFPP) o6ecneunBaeT 3alimty KOMMYTaTOPOB.

BpenoHocHble aTaku Bcerga obHapyXmMBaloTCsl B CETEBO cpeae. DTV aTaku CUMbHO HarpyxaroT
KOMMYTaTopbl, YTO MPUBOAMT K Bbicokon 3arpyske LIIT n npoGnemam B paGote. 3TU aTtaku
3aK0YaloTCs B CrieyoLlem:

ATaku TMna «oTka3 B obcnyxuBaHumy (DoS) mMoryT noTpebnsaTb MHOrO NMamsaTu, 3anvucen unm
APYrX pecypcoB KOMMYyTaTopa, YTo NpUBEAET K NpeKpaLleHnio paboTbl CUCTEMHON CryXObI.

MaccuBHbIN aTakytowmnin Tpaduk HanpaenseTcs Ha LI, 3aHMMas BCo NPONyCKHY0 CMOCOBHOCTb
LIM. B atom cnyyae oOblyHbI Tpaduk nNpoTokona v Tpaduk ynpaBrneHust He MOryT ObiTb
obpaboTtaHbl LM, 4yTo nNpuMBOAMT K HeCTabuUNbHOCTM NPOTOKOMNa unn cOOoK  ynpaBneHus.
Mepecbinka B data plane Takke 6yaeTt 3aTpoHyTa, U BCA CETb CTaHET KHEHOPMArbHONY.

Bonbloe konuyecTBO atakyloWmMxX nakeTos, HanpasneHHblX Ha LM, noTpebnswT orpomHble
pecypcbl LM, cunbHo Harpyxas LM n Tem cambiM BNusis Ha ynpasneHne YCTPOMCTBOM U ero
NpoV3BOAUTENBHOCTb.

NFPP moxeT appeKkTMBHO 3amTnTth CUCTEMY OT 3TKX aTtak. Ctankmeasice ¢ atakamm, NFPP
nogaepXmnBaeT NpaBuibHY0 PaboTy pasnmMyHbIX CUCTEMHBIX CIYX0 ¢ HM3Kon 3arpy3kon LM, Tem
cambiM obecrneydnBas cTabunbHOCTbL BCEN CETU.

11.2. NMpunoxeHus

MNMpunoxeHue OnucaHue
OrpaHunyeHue CKOpOCTU | MN3-3a pasnuyHbIX BPeOOHOCHbIX aTak, Takux kak atakm ARP u
atakm ataku ckaHupoBaHus IP B cetu, UM He moxeT obpabaTkiBaTh

HOpManbHbIN TpaduK MPOTOKONOB W YNpaBfieHNs, Bbl3blBasi
HecTabunbHOCTL MpoTokona unu cbon ynpasneHnsa. PyHkUMS
orpaHudeHns ckopoctn atakm NFPP wucnonbsyetcs ans
OrpaHNyYeHnss CKOPOCTU Tpadnka aTakv Unu M3onauum Tpaduka
aTakv AN BOCCTaHOBMEHWS CeTH

LleHTpannsoBaHHoe Ecnn Tpadumk O0ObIYHBbIX CNyx0 CRMWKOM BENWK, Bam
pacnpegenexHve Heobxogumo  knaccuduumpoBaTb €ro W paccTaBuUTb
NpPONyCKHOW CNOCOBHOCTH npuoputeTbl. Korga  6Gonblioe  KONMYECTBO  MakeToB

HanpaensdeTca B LI, ueHTpanbHbIM npoueccop OyaeT CUrbHO
3arpyxeH, 4YtTo npuBedeT K cb6o B ynpaBreHUn yCTPOMCTBOM
nnu ero 3anycke. ®PyHKUMS LeHTpan1M3oBaHHOIo
pacnpegeneHuss Mnosfiocbl NPOMyCKaHUs WCNonb3yeTcs Ans
MOBbLILLIEHNSA NpUopUTETa TaKoro Tpaduka, 4Tobbl KOMMyTaTOPbI
Mornu paboTtaTb CTabUIbHO

11.2.1. OrpaHM4yeHne CKOPOCTU aTaku

11.2.1.1. CueHapum

NFPP noggepxvBaeT oOHapyXeHWe aTak M OrpaHvyYeHne CKOpOCTW ANS PasfuyHbIX TUMNOB
nakeToB, BKIOYas NakeTbl MPOTOKONa paspelleHns agpecos (ARP), npoTokona ynpaBnsioLmx
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coobwennn NutepHeta (ICMP) n npotokona guHamuyeckon koHgurypaumm xocta (DHCP). OH
Takke NO3BONsSeT MOMb3oBaTeNsaM onpefensTb XapakTepUCTUKM COMOCTaBIIEHUSI MaKeTOB WU
COOTBETCTBYIOLLME MOMUTUKN OOHapPY)XEHUA aTak W OrpaHNYeHnss CKopocTn. DyHKuuA
OrpaHMYeHNsa CKOPOCTM aTaku OeACTBYEeT B 3aBMCUMOCTU OT TUNOB nakeToB. B aTom pasgene
naketbl ARP ncnonb3yloTcs B Ka4eCTBe npuMepa cueHapus Ans OnucaHus NPUnoXeHus.

Ecnu 3noymbllwneHHnK pacceinaeT naketol atakm ARP, korga mowHoctv LM HegoctaToyHo,
Bonblasn vactb pecypcoB LI 6yaeT notpebnarteca ana obpabotkm atnx naketoB ARP. Ecnu
ckopoCcTb naketoB ARP  3roymbllUfieHHUKA MpeBbillaeT MaKCUMaribHYH  MPOMYCKHYHO
cnocobHocTb ARP, ykasaHHyto B nonutuke 3awmTsl LM (CPP) kommyTaTopa, 06blYHblE NakeThbl
ARP moryT 6biTb oT6poLweHbl. Kak nokasaHo Ha PucyHke 11-1, 0Gbl4HblE XOCTbl HE CMOryT
nosny4nTb AOCTYN K CeTu, a KOMMYyTaTop He CMOXeT oTnpasnATb oTeBeTbl ARP gpyrum
YyCTPOMCTBaM.

The attacked switch will
identify and handle ARP
attack packets

<4—ARP Request d =B
——
ARP Response :

Switch

D Altacke D User
I . —/_’ o) I _./4

PucyHok 11-1.

11.2.1.2. PasBepTbiBaHue

o [lo ymonuaHmio pyHKUmna obHapyxeHust atak ARP 1 orpaHn4eHnst CKOPOCTU BKITHOYEHA
C HaCTPOEHHbIMM COOTBETCTBYIOLWMUMN nonutukamn. Ecnn ckopoctb naketoB ARP
3M0YMBbILLIIEHHNKA NPEBbLILLIAET OrpaHNUYeHne CKOpoCTU, NakeTbl oTbpackiBatoTcs. Ecnu
OH MpeBbLILLAET Nopor aTaku, co30aeTcs Nnonb3oBaTerib MOHUTOPUHIA N SKCMOPTUPYeTCA
nogckaska.

e Ecnn ckopocTb naketoB ARP 3noyMbllUfeHHUKa npeBbiaeT npegen CKOpocCTy,
onpegeneHHoin B CPP, 1 BNnseT Ha HopMarsnbHble oTBEThl ARP, Bbl MOXeTe BKNIOUYUTb
N30MsUMI0 aTaku, YToObl OTKMOHUTL nNakeTbl aTakm ARP Ha ocHoBe o6opynoBaHus u
BOCCTAHOBUTb CETb.

NMPUMEYAHUE: gononHUTENbHbIE CBEAEHUS O KOHurypauusix, cBssaHHblx ¢ CPP, cMm. B
pasgene Hactporika 3awwmTtsl LM,

NMPUMEYAHME: 4TOoObl MakcmmanbHO wmcnonb3oBatb yHKUuK 3awmuTtel NFPP, mnameHute
OrpaHMyeHnss CKOPOCTN pasnnyHbix cnyx6 B CPP B 3aBMCUMOCTM OT cpeabl NPUIOXKEHNUS UMK
NCNONb3yNTE KOHUrypauumn, pekoMmeHooBaHHbIe CUCTEMON. Bbl MOXeTe 3anyCTUTb KOMaHOy
show cpu-protect summary, 4To6bl 0TO6Pa3nTL KOHUTYPaALIMK.

11.2.2. LleHTpanu3oBaHHOe pacnpeneneHme NpPonyckHOM cnocoGHOCTH

11.2.2.1. CueHapum

KommyTtatop knaccuduumpyet cnyxbbl, onpegenenHsie 8 CPP, no Tpem Tunam: ynpasreHue
(Manage), mapwpyT (Route) n npotokon (Protocol). Kaxabii Tvn cny6bl MMeeT He3aBUCUMYHO
nonocy nponyckaHus. PasnuyHble Tunbl cry6 He MOryT COBMECTHO MCMOSIb30BaTb CBOM MOSIOCHI
nponyckaHus. Tpaduk ¢ NPOMYCKHOM CMOCOBGHOCTLIO, NPEBLILAOLLEN MOPOroBble 3HAYEHUS,
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OyneT otbpacbkiBaTbes. Mo Takon knaccudumkaumm cnyx6 naketbl cnyx6 obpabaTbiBaloTcs B
nopsigke npyopureTa.

Kak nokasaHo Ha PucyHke 11-2, kommyTatop nony4vaeT 6onblioe konum4yectso naketoB Telnet,
naketoB OSPF u naketoB ARP, BbI3biBaa neperpy3ky LIM. B atom cnyvae LI He moxeT
obpaboTaTb Bce nakeTbl, M 6OMbLLOE KONMYECTBO NakeToOB 3aJePKUBaETCA B 04epey, Bbi3biBas
pasnu4yHble Npobrembl, Takne kak 4actoe oTknoveHne Telnet, HecTabunbHOCTL MpOTOKONa
OSPF 1 cbon goctyna ARP Ha xocTax.

Packeis received on the switch
causing cveroad will be handled in
order of preCecancs.

\ D Telnet Packet
) =
7

User A

OSPF Packet i=1

D — Fouie Packet
y UserB Protocol Packet

Mi-.ll'Hl’_.]i—.: Packet
PucyHok 11-2.

11.2.2.2. PasBepTbiBaHue

e [lo ymonyaHuio LeHTpanu3oBaHHOE BblAerieHne nonockl nponyckaHua LM BknioyeHo
ONa HasHa4YeHNs He3aBUCMMOM MOSMOChl NPOMyCKaHUs U KoaduumeHTa nponycKHOM
cnocobHocTM anga kaxgoro tuna cnyx6. B 1o Bpemsa UMM cHavana obpabaTtbiBaeT
naketbl Telnet, yToOblI 0GecneunTb GecnepebonHoe nogknoyeHne cnyxobl Telnet,
3aTtem obpabaTbiBaeT nakeTbl OSPF ana nogaepxaHust cTabunbHOCTM NpOTOKONa
OSPF n, HakoHeL, obpabaTbiBaeT nakeTbl ARP.

e Ecnu onucaHHbie Bbiwe npobrnembl NO-NpexHeMy BO3HWKAKT B KOHUrypauusx no
YMOMYaHMIO, Bbl MOXETe COOTBETCTBYHOLWMM 00pasoM HacTpoUTb MPOMYCKHYHO
CNOCOBHOCTL N KO3(PMUMEHT NPOMNYCKHOM CMOCOBHOCTU ANA pas3nUYHbIX TUMOB CryX0.

11.3. PyHKUUMN

11.3.1. Ba3oBble KOHLUEeNnTbl

ARP Guard

B nokanbHbix ceTtsax (LAN) IP-agpeca conoctaensiotca ¢ MAC-agpecammn 4vepe3 ARP, uto
urpaeTt BaxHyl ponb B obecnedeHnn GesonacHocTn cetu. DoS-atakm Ha ocHoBe ARP
03Ha4aloT, YTO Ha LUM3 Yepes ceTb oTnpasnseTcs 60nbLoe KONMYecTBO HeaBTOPU30BaHHbIX
naketoB ARP, 4TO NpMBOAMT K OTKa3y LIM03a NpefocTaBnsaTb YCnyrn Ans obblYHbIX XOCTOB.
Utobbl NpegoTBpaTMTh Takue aTaku, orpaHnybTe CKOpOCTb NakeToB ARP, a Takke onpegenure
N U30INUPYNTE UCTOYHUK aTaku.

IP Guard

MHoruve XaKepCKkmne atakm U NpoOHUKHOBEHUA CEeTEBbLIX BUPYCOB HAa4YMHaKTCA CO CKaHUpOBaHUA
aKTUBHbIX XOCTOB B CETU. I'IoaTomy MHOIrne CkaHumpyemble nakeTbl 6bICTpO 3aHUMaKT Nosnocy
nponyckaHuna ceTn, 4To NpnBoaunT K cb0oto CeTEBOro COeAMHEHMS.
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UTto6bl pewunTb 3Ty npobnemy, kommyTtatopbl QTECH Layer-3 obGecneumBatoT pyHKLMIO
IP Guard gns npefoTBpalLeHUs XakepCKoro ckaHupoBaHus W Bupycos Blaster Worm wu
CHWXeHuns Harpy3kn Ha LI, B HacToslwee BpeM4 CcyLecTBYeT ABa OCHOBHbIX Tuna IP-aTak:

CKaHI/IpOBaHI/Ie N3MEHEHNN IP-a,u,peca Ha3Ha4yeHus. Kak camas bonbLias yrposa and cetun, 3ToTt
TUN aTaK He TOJIbKO n0Tpe6n;|eT nponyCKHYO CNOCOBHOCTL CETU U yBennimBaeT Harpysky Ha
yCTpOIZCTBO, HO TaKkXe ABNAEeTCA I'Ipe,El,I'IOCbIJ'IKOIZ K 6OJ'IbLIJVIHCTBy XaKepcKnx aTak.

Otnpaeka IP-nakeToB Ha HecyLlecTByowWMe IP-agpeca Ha3HavyeHUs C BbICOKOM CKOPOCTbLIO: 3TOT
TMN aTak B OCHOBHOM NpeaHasHayeH Ans notpedneHus Harpy3skum LM, [ins ycTponcTBa ypoBHSA 3,
ecnu cyuwecteyeT IP-agpec HasHayeHus, NakeThbl NepechinatTca HaNPAMY KOMMYTaUWUOHHBIM
ynunom, He 3aHmmas pecypcol LN, Ecnu IP-agpec HasHayeHnsa He cyuwlecTtByeT, |P-naketbl
oTnpasnsaTca Ha LM, koTopeii 3aTem oTnpaeBngaeT 3anpockl ARP gns 3anpoca MAC-agpeca,
cooTBeTcTBYOWeEro IP-agpecy HasHauyeHus. Ecnu Ha LI oTnpaBnseTcs CAULWIKOM MHOro
naketoB, pecypcbl LM 6yayT notpebnarbcsa. OTOT TMN aTtaku MeHee paspyLunTenbHbIA, Yem
nepsbIn.

YTo06hI npeaoTBpaTtuTb nocrnegHMn TUN artakw, orpaHnybTe CcKopocTb IP-naketoB, a Takxe
HanguTe n I/I3OJ'II/IpyVIT€ NCTOYHUK aTaKu.

ICMP Guard

ICMP — 3TO pacnpocCTpaHeHHbIN NOAXO4 K AnarHocTuke ceTeBbix cboes. ocne nony4veHus
axo-3anpoca ICMP oT xocTa MapLpyTnsaTop Unm KoMmyTaTop Bo3BpallaeT axo-oTeeT ICMP.
Mpegbiaywmn npouecc TpebyeT, 4yTobbl LIM obpabaTtbiBan nakeTbl, TEM CaMbiM ONpenerieHHo
notpebnsas yactb pecypcoB LM. Ecnu 3noymbiuneHHnK oTnpaBnset 6onblloe KONMYecTBO
axo-3anpocoB ICMP Ha ueneBoe yCTPOWCTBO, OrpoMHble pecypchl LM Ha ycTponctee GyayT
CUNBbHO NOTPEBNATLCS, M YCTPONCTBO MOXET Aaxke He paboTaTb AOSMKHbIM 0bpasom. ITOT Tun
atak HasbiBaeTca ICMP-cbnygoom. YTtobbl npegoTBpaTUTb aTtakM 3TOr0 TuMa, OrpaHu4bTe
ckopocTb naketoB ICMP, a Takke HangnTe N N30NNPYNTE NCTOYHUK aTaKu.

DHCP Guard

DHCP WmnpoKo ncnosb3yeTcs B NoKasbHbIX CETAX ANS AMHaMUYeCcKoro HasHavyeHna IP-agpecos.
OT0 BaxHO Ons ceTeBon 6e3onacHocTu. B HacTosdwee Bpemsi Hanbonee pacnpocTpaHeHHas
ataka DHCP, Takke HasblBaeMas artakon ucdepnaHus DHCP, ucnonb3yeT noafderbHble
MAC-agpeca ans wupokoselaTenbHON pacchliiki 3anpocoB DHCP. PasnnyHble MHCTPYMEHTHI
aTakv B IHTepHeTe MOryT fnerko 3aBepLumTb 3TOT TUN atakn. CeTeBon 3M0yMbILLIIEHHUK MOXeT
oTnpaBuTb AOCTaToO4HO 3anpocoB DHCP, 4tobbl mMcnonb3oBaTb agpecHOEe MNpPOCTPaHCTBO,
npegoctasneHHoe DHCP-cepBepoM, B TedeHWe onpeaenieHHoro nepuoga spemeHn. B atom
clydyae aBTOpM30BaHHbIE XOCTbl HE CMOryT 3anpocuTtb IP-agpeca DHCP 1, cnegosatenbHoO, He
CMOTYT NONYYUTb AOCTYN K ceTn. YTobbl NpeaoTBpaTUTb aTaku 3TOro TMna, orpaHnybTe CKOPOCTb
naketoB DHCP, a Takke HanguTe u U3onNupynTe UCTOYHUK aTaku.

DHCPv6 Guard

DHCP Bepcun 6 (DHCPV6G) IMPOKO MCNoNb3yeTcs B NOKasnbHbIX CETAX Ansl AMHAaMUYECKOro
Ha3Ha4veHunsa agpecoB IPv6. 1 DHCP Bepcun 4 (DHCPv4), n DHCPv6 nmetoT npobrnemsl ¢
6es3onacHocTblo. ATakn Ha DHCPv4 npumeHnmbl n kK DHCPV6G. CeTeBOW 3NM0YMbILLSIEHHUK MOXET
oTnpaBuTb Gonblioe KonuyecTBo 3anpocoB DHCPv6, 4toObl mcnonb3oBaTb agpecHoe
NPOCTPaHCTBO, NpeaocTaBneHHoe cepsepom DHCPVG, B TeyeHue onpedeneHHoro nepuoga
BpemMeHU. B aTom cnyyae aBTOpM30OBaHHbIE XOCTbl HE CMOryT 3anpawwuBaTb agpeca IPv6 u,
crnegoBaTenbHO, He CMOTYT NOMY4YMTb AOCTYN K ceTn. YTobbl NpegoTBpaTUThL aTaky 3Toro Tmna,
orpaHunydbTe ckopocTb naketoB DHCPV6 n Hanamte NCTOYHMK aTaku.

ND Guard

O6HapyxeHue cocegent (ND) B OCHOBHOM wucrnonb3yetca B ceTax IPv6 anga paspelleHus
agpecoB, 06HapyXeHNst MapLUpyTM3aTopoB, 0GHapyXeHnsi NpedmrKCcoB 1 nepeHanpasnexHus. ND
ncnonb3yeT NATb TMNOB NakeToB: 3anpoc coceden (NS), obbasnenne cocegen (NA), 3anpoc
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mMapwpyTmsaTtopa (RS), obbaBneHne mappyTtusatopa (RA) n nepeHanpasneHne. OTu nakeThbl
HasblBatoTCca naketamy ND.

Self-Defined Guard

CyLecTBYIOT pasnnyHble TUMbl CETEBBIX NPOTOKOMNOB, B TOM YMCIE NPOTOKOMNbI MapLUpyTU3auum,
TakMe Kak NpoTOKOS OTKpbITUA Kpatyauwero nytn (OSPF), NnpoTOKOMN NOrpaHW4YHOro LUMo3a
(BGP) n npotokon nHgopmauun o mappytudaumm (RIP). PasHbim ycTponcTtBaMm Heob6xoammo
ob6MeHMBaTbLCA NakeTamu No pasHbIM NPOTOKONaM. OTW MakeTbl JOMKHbI ObiTb OTNPaBNeHbl B
LM »n oGpaboTaHbl COOTBETCTBYKOLIMMM MNpOTOKONaMn. Kak TONMbKO CeTeBOe YCTPOMCTBO
3anyckaeT MNPOTOKOS, 3TO MOXOXEe Ha OTKPbITUE OKHa [Ans 3MnoyMbllneHHuKoB. Ecnn
3M0YMBbILLINIEHHUK OTNpaBnsAeT 6onblloe KONMMYEeCTBO MNPOTOKOMbHLIX MaKeTOB Ha ceTeBoe
YCTPOWCTBO, Ha yCcTponctee byayT noTpebnatbca orpomMHbie pecypcbl LM, u, yto ewwe xyxe,
YCTPOMCTBO MOXeT paboTaTb HEMPABUITLHO.

lMocKonbKy pasfinyHble NPOTOKOSbI MOCTOSHHO pa3pabaThbiBaloTCs, UCMONb3yeMble MPOTOKONMbI
BapbMpylOTCA B 3aBUCUMMOCTW OT MONb30BaTeNbCKON cpedbl. Takum obpa3om, yCTponcTsa
QTECH obecneunBaloT camoonpegensemyto sawuty. [lonb3oBatenn MOryT HacTpauBaTb U
rMMoKo HacTpamBaTb TUMbl 3aWMTbl B COOTBETCTBMM C TPeBOBaHWAMU 3aLMThl B pasfimnyHbIX
Nnonb3oBaTeNbCKNX cpeaax.

11.3.2. O630p

OcobeHHOCTb OnucaHue

OrpaHnyeHre ckopoct Ha | OrpaHMyYMBaeT CKOPOCTb B COOTBETCTBMM C OrpaHUYeHUeM
OCHOBE XocTa M | CKOPOCTU Ha OCHOBE XOCTa U MAEHTUUUMPYET aTakm XocTa B
naeHTudukauma atak ceTun

OrpaHunyeHre ckopoct Ha | OrpaHMyYMBaeT CKOPOCTb B COOTBETCTBMM C OrpaHUYEeHUEM
OCHOBE nopToOB M | CKOPOCTM Ha OCHOBE NopTa U MAEHTUUUMPYET aTakn Ha NopT
noeHTudukauma atak

[Mepron MOHUTOPUHra OTcnexvBaeT 3MOYMbIWMEHHUKOB, aTakyllwmMx XOCT B
yKasaHHbIN nepunog,

[Mepuog nsonaumm Wcnonb3yeT annapatHoe obecneyeHne Ans  usonaumu
3MOYMBbILWSIEHHNKOB, aTaKyloLwWwmMx XOCTbl WnM nopTbl B
yKasaHHbIM nepnog,

JoBepeHHbIe XOCTbI [loBepsaeT XocCTy, He OTCrexuBas ero
LleHTpannsoBaHHoe KnaccudoumumpyeT nakeTbl U NPUOPUTU3NPYET UX
pacnpegeneHne nponyckHOW

crnocobHoctH

11.3.3. OrpaHny4yeHMe CKOpPOCTN HA OCHOBE XOCTa U naeHTU(UKauma aTak
OrpaHunybTe CKOPOCTb MAKETOB aTak XOCTOB U MAEHTUULMPYITE aTaku.

Onpegenute ckaHmpoBaHne ARP.

Onpegenute IP-ckaHnpoBaHue.
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11.3.3.1. MpuHUMN paboThbl

XOCTbl MOXHO WAeHTUdMUMpoBaTb ABYMSA crnocobamu: Ha ocHoBe ucxogHoro IP-agpeca,
noeHtugukatopa VLAN, nopta m Ha ocHoBe ucxogHoro MAC-agpeca KaHanbHOrO YpOBHS,
ngeHtudpukatopa VLAN 1 nopTta. Y KaKQoro xocta eCTb OrpaHn4eHne CKOPOCTU U MOPOr aTaku
(Takke HasbiBaeMblin Noporom Tpesorn). OrpaHNyYeHne CKopoCTU OOMKHO ObiTb HWXE nmopora
ataku. Ecnn ckopoCTb aTakylowmx NakeToB MpeBbiaeT OorpaHnYyeHne CKOPOCTU XOCTa, XOCT
oTOpacbiBaeT nakeTbl, MpeBbilaloWme orpaHMyeHme ckopocTn. Ecnu ckopocTb nepegaym
NnakeToB aTaku MpeBbILIAEeT NOPOr aTakm XocTa, XOCT NAeHTUdULMPYET U PerucTpypyeT aTaku
XOCTa, a TaKkkKe OTnpaBnseT trap-coobLueHus.

ATaka co ckaHupoBaHnem ARP morna npousonTtun, ecnv naketbl ARP, npesbiwatolime nopor
CKaHMpPOBaHUS, NOJSTyYEHHbIE B HACTPOEHHBIA NEPUoAd, COOTBETCTBYIOT OQHOMY U3 CreayoLmx
YCrOBWIA:

e MAC-agpec UCTOYHMKA KaHanbHOrO YpOBHS SBRSieTCs (OMKCUPOBaHHbLIM, HO IP-agpec
NCTOYHUKA N3MEHSIETCS.

° MAC-a,qpec MCTOYHMKA KaHallbHOINo YpPOBHA U IP-agpec wuCTOYHMKA ABRAKOTCA
CbI/IKCI/IpOBaHHbIMI/I, Ho IP-agpec HasHadyeHna NOCTOAHHO MEHAeTCH.

Cpeaw IP-nakeToB, NpeBbILLAOLLNX MOPOT CKAHMPOBAHUSA, NONYYEHHBLIX B HACTPOEHHbIN Nepuos,
ecnu |P-agpec WCTOYHMKA OCTaeTcd Heu3MeHHbIM, a [P-agpec Has3HayeHuss MNOCTOAHHO
MEHSAETCH, BO3MOXHO, Npoun3oLuUia ataka ckaHnposaHus IP.

NMPUMEYAHMUE: koraa NFPP obHapyxuBaeT onpeaeneHHbIn TUN NakeToB aTaku B cepBuce, OH
oTnpasnseT trap-coobweHns agMmuHucTpaTopy. Ecnu Tpadmk atakm coxpaHsietcd, NFPP He
OyoeT NOBTOPHO OTNPaBnATb CUrHamn TPEBOMK 4O TeX Nnop, noka He npongeTt 60 cekyHa.

NMPUMEYAHUE: utobbl npepoteBpaTuTe noTpebneHue pecypcos LM, BbidaBaHHOE 4acTom
neyvartbto XXypHana, NFPP 3anucbkiBaeT xypHanbl oOHapyXeHus atak B Oydep, nony4yaeT nx ms
Oydepa ¢ 3agaHHOM ckopocTbio M pacnedvatbiBaet. NFPP He orpaHMuMBaeT KONMYecTBO
trap-coobLeHuni.

11.3.3.2. CBfAi3aHHbI€ HAaCTPOWKH
Mcnonbayem ARP guard B ka4ecTBe npumMmepa:

HacTpoiika rmo6anbHOro orpaHU4YeHUsi CKOPOCTU Ha OCHOBe XOCTa, nopora
aTaku U nopora CKaHMpPoOBaHMs

B pexume koHdurypaumm NFPP:

3anyctute komaHgy arp-guard rate-limit {per-src-ip | per-src-mac} pps Ans HaCTPOWKM
OrpaHMYeHNn CKOPOCTM AN Y3NOoB, OnpefderieHHbIX Ha OCHoBe wucxogHoro IP-agpeca,
naeHTudukatopa VLAN, nopTa, 1 y3noBs, onpeaeneHHbIX Ha ocHoBe ucxogHoro MAC-agpeca
KaHanbHOro ypoBHsi, naeHTudmkatopa VLAN n nopTa.

3anycTtute komaHay arp-guard attack-threshold {per-src-ip | per-src-mac} pps 4ns HACTPONKK
MOpOroB aTaku Y3roB, OMpederieHHbIX Ha OCHOBe WucxoaHoro IP-agpeca, naeHTudukatopa
VLAN, noprta, 1 y3nos, onpenesieHHbIX Ha ocHoBe ncxogHoro MAC-agpeca kaHanbHOro ypoBHS,
naeHTudpukatopa VLAN m nopra.

3anyctuTte KomaHay arp-guard scan-threshold pkt-cnt, 4ToGbl HACTPOUTBL NOPOr CKAHMPOBAHUS
ARP.

Hactpoika orpaHn4eHns CKOPOCTM Ha OCHOBE XOCTa M NOpora ataku, a Takxke
nopora CKaHMpoBaHUA Ha uHTepdence
B pexxmme HacTponkn nHtepdenca:

3anyctute komaHay nfpp arp-guard policy {per-src-ip | per-src-mac} rate-limit-pps attack-
threshold-pps Ona HaACTPOWKM OrpaHUYeHUr CKOPOCTUM W MOPOroB artak And XOcCTOB,
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naeHTUdUUMPOBaHHbLIX HA OCHOBE McxodHoro IP-agpeca, naeHtudpukatopa VLAN u nopta, a
TaKkKe XOCTOB, NOEHTUPUUUPOBAHHBLIX HAa OCHOBE ncxogHoro MAC-agpeca kaHanbHOMo YPOBHS,
noeHtudukaTopa VLAN 1 nopTa Ha uHTepdence.

3anyctnte komaHgy nfpp arp-guard scan-threshold pkt-cnt, 4To6bl HacTpouTb nopor
CKaHMpPOBaHUS Ha UHTepdence.

NMPUMEYAHUE: B HacTosiwee Bpemss Tonbko RP guard u IP guard noggoepxueaioT
aHTUCKaHMpOBaHMeE.

11.3.4. OrpaHu4YeHue CKOPOCTM Ha OCHOBE NOPTOB U UAeHTU(UKaUusa aTak

11.3.4.1. NMpuvHUUN paboTbl

Kaxabin nopT MMeeT orpaHn4eHne CKOpPOCTU 1 NMOPOr aTakw. OrpaqueHme CKOPOCTU OOJTKHO
ObITb HWXE nopora aTaku. Ecnu CKOPOCTb nepepayvn nakeTtoB TrMpeBbillaeT orpaHn4veHune
CKOpoCT\n Ana nopta, nopT OT6paCbIBaeT naketbl. Ecnu CKOpPOCTb nepefgayn nakeTtoB
npesbllUaeT Nopor atakn Ha nopT, NOPT PEMMCTPUPYET aTakn 1N oTnpaBndeT trap-coo6u_|,eHV|9|.

11.3.4.2. CBA3aHHaA KOHduUrypaums
Mcnonbayem ARP guard B ka4ecTBe npumepa:

HacTpounka rmobanbHOro orpaHn4eHuss CKOpoCTU Ha OCHOBE NOPTOB U Nopora
aTtaku
B pexume koHdurypaumm NFPP:

3anyctute KomaHgy arp-guard rate-limit per-port pps, 4TOBbl HaAcCTPOUTb OrpaHNYeHue
CKOpPOCTW MnopTa.

3anyctute komaHgy arp-guard attack-threshold per-port pps, 4To6bl HACTPOMTL MNOPOT aTaku
nopTa.

HacTtponka orpaHu4yeHUsi CKOPOCTU Ha OCHOBEe MNOpTa M Mopora aTaku Ha
nHTepdence
B pexxume HacTponkun nHtepdenca:

3anyctuTte komaHay nfpp arp-guard policy per-port rate-limit-pps attack-threshold-pps, 4ToObl
HaCTPOUTb OrpaHNYeHne CKOPOCTM M NOPOT aTaku nopTa.

11.3.5. Nepuog MOHNTOPUHTaA

11.3.5.1. NMpuHUKMN paboTbl

Monb3oBaTenb MOHUTOPUHIA NPeaoCTaBnseT MHAPOPMAaLMIO O 3MTOYMbILLNIEHHUKAX B TEKYyLLEN
cucteme. Ecnm nepuog wusonaumm paBeH 0 (TO ecTb He wusonumpoBaH), mogynb Guard
ABTOMATUYECKM BbINOSTHAET MPOrPaMMHbIA MOHUTOPWHI 3MOYMBbILNEHHUKOB B HACTPOEHHbIV
nepuog MoHuUTOpWHra. Ecnv ansi nepvoga vM30onsuMM yCTaHOBIIEHO HEHYNEBOE 3HAYEeHWue,
MOOYMb 3aliMTbl ABTOMATMYECKM W30MUPYET XOCTbl, KOHTPONMPYEMbIE MPOrPaAMMHbIM
obecneyeHnem, U ycTaHaBnNMBaeT Nepuoa oxuaaHusa B kavyectse nepuoga nsonauvn. MNMepuog
MOHUTOPWHra AeNCTBUTENEH, TONBKO €Cnv nepuog nsonsumm paeeH 0.

11.3.5.2. CBA3aHHaA KoOHduUrypaums
Mcnonbdyem ARP guard B kavecTBe npumepa:

Hactpowka nepmoga rmno6anbHOro MOHUTOPUHra
B pexume koHdurypaumm NFPP:
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3anyctnte komaHgy arp-guard monitor-period seconds, 4ToGbl HacTpouTb Nepuon
MOHUTOpPUHra.

11.3.6. Nepuoa nsonaumum
11.3.6.1. NMpuHUKUN paboTbl

N3onsums BbINOMHAETCS C NOMOLLbIO 3aLLMTHBIX NONUTUK Nocne obHapyxeHust aTak. M3onsaums
peanu3oBaHa C UCMosib30BaHWeM annapaTHOro ounbTpa, YToObl FrapaHTMpPOBaTh, YTO 3TW aTaku
He OyayT OTnpaBneHbl Ha LieHTpanbHbIA NpoLeccop, TeM caMbiM obecneynBasi NPaBUNbHYHO
paboTy ycTponcTea.

AnnapaTHas nsonsums NogaepXKMBaET ABa PEXUMA: U30NALMS HA OCHOBE XOCTa U U30Nn4auUms Ha
ocHoBe nopTta. B HacTosiwee Bpemsa Tonbko ARP guard wunm ND guard nopoepxvmBaeT
annapartHyo N30Mn4uUmio Ha OCHOBE MOPTOB.

B 060pyD,OBaHI/II/I HaCTpoeHa NoNMMTUKa Ana n3onaunm 3noyMbllLNEeHHNKOB. OpHako annapaTtHbie
pecypcCbl OrpaHN4eHbI. Korpa annapaTtHble peCypCbl N3pacxonoBaHbl, CUCTEMa pacrnedyaTbiBaeT
XypHanbl, 4TOObI yBeaJOMUTb 06 aTom aaMUHUCTpaTopa.

11.3.6.2. CBA3aHHaA KOHduUrypaums

Ncnonbayem ARP guard B kauecTBe npumMmepa:
HacTponka nepuopa rmno6anbHon nsonsauum

B pexume koHdurypaumm NFPP:

3anycTtuTb KomaHgy arp-guard isolate-period [seconds | permanent] ons HacTporku nepuoga
nsonsaumu. Ecnv onsa neproaa nsonsiumm yctaHoBreHo 3HaveHune 0, nsonauus otknoyeHa. Ecnm
YCTaQHOBIIEHO HEHyrneBoe 3HayeHue, 3TO 3HayeHue YkasbiBaeT nepuog usonauuun. Ecnu
YCTaHOBIEHO 3Ha4eHne permanent, atakm ARP G6yayT NOCTOSAHHO N30MPOBAaHbI.

HacTponka nepuopa nsonsaunum Ha uHtepdence
B pexxume HacTponkn nHtepdenca:

3anyctute komaHgy nfpp arp-guard isolate-period [seconds | permanent] ons HacTpouku
nepvogda wusonauun. Ecnu gnsa nepuvoga um3onauum yctaHoBneHo 3HadveHne 0, msonauus
oTKNtoveHa. Ecnu yctaHoOBNeHO HeHyneBoe 3HayeHuwe, 3TO 3HaveHue YykasblBaeT nepuos
nsonsumn. Ecnm  ycrtaHoBneHo 3HayeHue permanent, atakm ARP  6yoyT NOCTOSIHHO
N30NNPOBaHbI.

BknroyeHne nzonmpoBaHHOM nepeagpecaumm
B pexume koHdurypaumm NFPP:

3anyctute KomaHay arp-guard isolate-forwarding enable, 4To6bl BKNIOYNTE N30NUPOBAHHYIO
nepeagpecauuto.

BkntoyeHne nepeagpecaumm ¢ orpaHun4eHMEM CKOPOCTU Ha OCHOBEe nopTa
B pexume koHdurypaumm NFPP:

3anyctuTte komaHgy arp-guard ratelimit-forwarding enable, 4yTobbl BKNOUMTL NEpeagpecaumto
C OrpaHN4YEeHNEM CKOPOCTM Ha OCHOBE NopTa.

NMPUMEYAHUE: B HacToswee Bpems Tonbko ARP guard noagepXvBaeT KOHGUrypauumio
N30NMpOBaHHONM Nepeagpecaumm 1 nepeagpecaumm ¢ orpaHNYeHNEM CKOPOCTMW.
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11.3.7. loBepeHHbIe XOCTbI

11.3.7.1. MpuHUMN paboThbI

Ecnu Bbl He XOTUTE OTCNEXMBaTb y3erl, Bbl MOXETe 3anyCTUTb COOTBETCTBYOLUME KOMaHAbI,
4TOObI 4OBEPSTH Y3ry. ATOMY 4OBEPEHHOMY Y35y GyaeT pa3peLueHo oTnpaBnsATb nakeTbl Ha LiM.

11.3.7.2. CBA3aHHaA KoHduUrypaums
B kayecTBe npumepa ncnonb3ynTe aHTUcKkaHnposaHue IP:
Hactpoika noBepeHHbIX XOCTOB
B pexunme koHdurypauum NFPP:
3anyctute komaHay ip-guard trusted-host ip mask, 4ToObl 4OBEPATH XOCTY.

3anyctute komaHgy trusted-host {mac mac_mask | ip mask | IPv6/prefixlen}, ytobsl JoBEPUTL
xocTty Self-defined guard.

11.3.8. LleHTpanusoBaHHOe pacnpeaeneHue NponyckHOU CnocoOBHOCTH

11.3.8.1. NMpuHUKUN paboTbl

Cnyx06bl, onpegeneHHble B CPP, nogpasgenstotcs Ha Tpu Tuna: ynpaeneHue (Manage),
mappyT (Route) n npotokon(Protocol). (MoapobHee cm. B cnegytowen Tabnuue.) Kaxgbin Tmn
CNyx0bl MMeeT He3aBWCUMYIO MONoCy nNponyckaHus. PasnuyHble Tunbl criyx6 He moryT
COBMECTHO WUCMonb3oBaTb CBOW MOMOCHLI MpPOnyckaHusa. Tpaduk, npeBbIaoWwniA  Noporun
NponyckHon cnocobHocTn, oTbpackiBaeTcs. 1o Takon knaccudukaumm cnyxo naketbl crnyxo
obpabaTbiBatoTCs B nopsgke npuopuTteTa.

NFPP nossonsetr agMuHMCTpaTopy rMbko HasHayaTb MOJSIOCY MpOMnycKaHua Onsi TpeX TUMNoB
NnakeToB B 3aBMCUMOCTU OT (QaKTUYECKOW CeTeBOW cpedbl, YTOObl MakeTbl MpoToKona u
ynpaeneHna mornm ObiTb 0OpaboTaHbl B nepByk odepedb. lNMpenBaputenbHasi obpaboTka
nakeToB MPOTOKONOB obecneunBaeT npaBusbHYl0 paboTy NPOTOKONOB, a npeaBapuTenbHas
obpaboTka nakeToB ynpaeneHus obecneuvMBaeT Hagnexawee  ynpasneHne  Ons
agMuHuUCTpaTopa, TeM cambiv obecneuymBasi NpaBWibHOE BbIMOMHEHME BaXHbIX (YHKUNIA
YCTPOWCTBA U ynyyLlas BO3MOXHOCTM 3aLUnTbl YCTPOMCTBA.

[Mocrne knaccuduUMPOBaAHHOIO OrpaHWYeHUs CKOPOCTM BCE TUMbl MAKeTOB LEHTpanu3oBaHHO
nomellatotcs B ovepedb. Koraa oamH tvn cnyx6bl obpabaTtbiBaeTcs HEI(MEKTUBHO, NaKeThbI
aTon cnyx0bbl ByayT 3agepXuBatbCA B ovepean U MOryT B KOHEYHOM UTOre uapacxogoBaTtb
pecypcbl ovepean. NFPP nossonaeTt agMMHUCTpATOPY HacTpamsaTh NPOLIEHTHOE COOTHOLLEHWe
3TUX Tpex TUNOB NakeToB B oyepeaun. Korga anvHa oyepenu, 3aHATas O4HMM TUMOM MaKeToB,
npeBbIlWaeT 3HayYeHne obwen OnvHbl ovepean, YMHOXEHHOW Ha NPOLUEHT 3TOro Tuna nakeTa,
NUWHWe nakeTbl ByayT oTbpacbiBaTbCA. ITO 3PPEKTUBHO NpeaoTBpaLlaeT UCKNIoYMTENbHOE
ncrnonb3oBaHWe pecypcos ovepean OQHUM TUMOM NaKeToB.

Twun nakeTta Twn ycnyru, onpeaeneHHbin B CPP
MpoTokon tp-guard, dotlx, rldp, 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

MapwpyT unknown-ipmc, unknown-ipmcv6, ttll, ttl0, udp-helper, ip4-packet-other,
(Route) ip6-packet-other, non-ip-packet-other, arp
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Twvn nakeTta Tun ycnyru, onpegeneHHbin B CPP
YnpaBneHue ip4-packet-local, ip6-packet-local
(Manage)

NMPUMEMYAHMUE: onpeaenexns TmnoB cnyx6 cm. B pasgene Hactpowka 3awmtbl LIMT.

11.3.8.2. CBA3aHHaA KoHduUrypaums

Hactpoika makcMmanbHOM NPONYCKHOM CMOCOOHOCTU yKa3aHHbIX NaKkeToB
B pexunme rnobanbHoOn KOHUrypauum:

3anyctuTte komangy cpu-protect sub-interface { manage | protocol|route} pps pps_value gns
HaCTPOWKM MakCUMarbHOW MPOMYCKHOM CMOCOOHOCTUN YKa3aHHbIX NaKeToB.

Hactpoika makcMmanbHOro npoueHTa ykasaHHbIX NakeToB B oyepeaun
B pexnme rnobanbHOn KOHUrypauum:

3anyctute komaHgy cpu-protect sub-interface { manage | protocol | route} percent
percent_value Ans HaCTPONKN MaKCMMarnbHOMO NPOLEHTa YKa3aHHbIX MakeToB B 04epean.

11.4. KoHdurypauus

KoHdurypauus OnucaHue u KOMaHAa
Hactporika ARP | arp-guard enable MmobankeHo BkntovaeT ARP guard
Guard

arp-guard isolate-period

HacTtpauBaeT rnob6anbHbli nepuos
nsonsumm ARP guard

arp-guard isolate-forwarding
enable

BknovaeTt N30MNPOBaHHYIO
nepeagpecauno ARP guard

arp-guard ratelimit-

forwarding enable

BkniovaeTt nepeagpecaumio C
orpaHuyennem ckopoctn ARP guard

arp-guard monitor-period

HacTtpauBaet rnoGanbHbin Nepuos
mMoHuTopuHra ARP guard

arp-guard monitored-host-

limit

HactpaunBsaet MaKkcumMmanoHoe
KONn4ecTBo XOCTOB,
KoHTpormpyembix ARP guard

arp-guard rate-limit

HacTtpauBaeT rnobanbHbii Npegen
ckopocTtn ARP guard

arp-guard attack-threshold

HacTtpanBaet rnobanbHbIn nopor
ataku ARP guard

(@ arecy
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KoHdurypauus OnucaHue u KomaHaa
HacTtpowka ARP | arp-guard scan-threshold HactpamBaet rnobanbHbii  nopor
Guard ckaHupoBaHusa ARP guard

nfpp arp-guard enable BkntovaeT ARP guard Ha
nHTepdence
nfpp arp-guard policy HactpauBsaet orpaHvyeHve

ckopoctn ARP guard n nopor aTtaku
Ha nHTepdece

nfpp arp-guard scan- HacTpavBaeT nopor CkaHMpoBaHUSA
threshold APR guard Ha nHTepdelice
nfpp  arp-guard isolate- HacTtpamBaeT nepuog wu3onaumMn
period APR guard Ha nHTepdelice

HacTtponka IP Guard

ip-guard enable

BkntovaeT rmob6aneHyto IP guard

ip-guard isolate-period

HacTtpauBaet rnobanbHbii nepuos
n3onsumm IP guard

ip-guard monitor-period

HacTtpanBaeT nepuoa rnobanbHoro
MOHUTOpUHra IP guard

ip-guard monitored-host-

limit

HactpaunsaeTt
KONM4ecTBO
KoHTponupyembix IP guard

MakcuMarbHoe
XOCTOB,

ip-guard rate-limit

HacTtpauBaeT rnobanbHbii Npegen
ckopoctu IP guard

ip-guard attack-threshold

HactpaunsaeTt
ataku IP guard

rnobanbeHbIN  Nopor

ip-guard scan-threshold

HacTtpauBaet rnobanbHbIii nopor
ckaHupoBaHus IP guard

ip-guard trusted-host

HacTtpanBaeT goBepeHHble XOoCThl IP
guard

nfpp ip-guard enable

BkntoyaeT IP guard Ha nHTepdgence

(@ arecy
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KoHdurypauus OnucaHue u KomaHaa
Hactponka IP Guard | nfpp ip-guard policy HacTtpauBaeTt orpaHuyeHune
ckopocTu IP guard v nopor ataku Ha
nHTepdence
nfpp ip-guard scan- | HactpanBaeT nopor ckaHMpOBaHUS
threshold IP guard Ha nHTepdgence

nfpp ip-guard isolate-period | HacTpamBaeT nepuog wu3onaumm
IP guard Ha nHTepdence

Hactpoika ICMP | icmp-guard enable Mo6ankHo BkntovaeT ICMP guard
Guard

icmp-guard isolate-period HactpavBaeTt rnobanbHbln nepuoa
nsonsaumm ICMP guard

icmp-guard monitor-period HacTtpanBaeT nepuvo MOHUTOPUHra
rnobaneHon ICMP guard

icmp-guard monitored-host- | HactpanBaeT MakcMmarsbHoe
limit KONN4ecTBO XOCTOB,
KoHTponupyembix ICMP guard

icmp-guard rate-limit HacTtpauBaeTt rnobansHoe
orpaHuyenne ckopoctn ICMP guard

icmp-guard attack-threshold | HacTtpamBaet rno6anbHbii nopor
ataku ICMP guard

icmp-guard trusted-host HacTtpanBaeT [goBepeHHbIE XOCThbl
ICMP guard

nfpp icmp-guard enable BkntovaeTt ICMP guard Ha
nHTepdence

nfpp icmp-guard policy HacTtpauBaeTt orpaHuyeHune

ckopocTtun ICMP guard v nopor aTaku
Ha nHTepdemnce

nfpp icmp-guard isolate- HacTpamBaeTr nepuog wu3onaAuUK
period ICMP guard Ha nHTepderice

HacTtponka DHCP | dhcp-guard enable Bkntoyaet rmo6ansHyto DHCP guard
Guard
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KoHdurypauus OnucaHue u KomaHaa
HacTtponka DHCP | dhcp-guard isolate-period HactpavBaeT rnoGanbHbini nepuog
Guard nsonsaumm DHCP guard

dhcp-guard monitor-period

HactpavBaeT rnoGanbHbini nepuog
MoHuTopuHra DHCP guard

dhcp-guard monitored-host-
limit

HacTtpauBaeTt MakcumarsbHoe
KONM4ecTBO XOCTOB,
KoHTponupyembix DHCP guard

dhcp-guard rate-limit

HactpanBaeT rnobanbHbIi npeaen
ckopoctn DHCP guard

dhcp-guard attack-threshold | HactpamBaeT rno6anbHbIi  nopor
atakm DHCP guard

nfpp dhcp-guard enable Bknioyaetr DHCP  guard Ha
nHTEepdence

nfpp dhcp-guard policy HacTtpauBaeTt orpaHuyeHune

ckopocth DHCP guard wu nopor
aTaku Ha uHTepdence

Hactporika DHCPV6
Guard

nfpp dhcp-guard isolate- HacTtpavBaeTr nepuog wu3onsauum
period DHCP guard Ha uHTepdeice
dhcpv6-guard enable Bkntovaet rnobaneHyto DHCPV6
guard
dhcpv6-guard monitor- | HactpamBaeT rnobanbHbii nepuoa
period MoHuTopuHra DHCPv6 guard
dhcpvé6-guard monitored- | HactpanBaeT MakcumMmarnbHoe
host-limit KONM4YecTBO XOCTOB,

KoHTponupyembix DHCPv6 guard

dhcpv6-guard rate-limit HacTtpauBaeTt rnobanbHoe
orpaHundeHne ckopoctm DHCPV6
guard

dhcpv6-guard attack- | HactpauBaeT rnobGanbHbiii nopor

threshold { per-src-mac | per-
port} pps

atakm DHCPv6 guard
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KoHdurypauus OnucaHue u KomaHaa
Hactponka DHCPv6 | nfpp dhcpv6-guard enable Bknioyaetr DHCPv6 guard Ha
Guard nHTepdence
nfpp dhcpv6-guard policy HacTtpauBaeTt orpaHuyeHmne

ckopoctn DHCPv6 guard n nopor
aTaku Ha uHTepdence

Hactpornka ND Guard

nd-guard enable

Mmo6anbHo BktodaeT ND guard

nd-guard ratelimit-

forwarding enable

BkntovaeT nepeagpecauuio c
orpaHuyeHnem ckopoct ND guard

nd-guard rate-limit per-port

HacTtpavBsaet rnobansHoe
orpaHuyenune ckopoct ND guard

nd-guard attack-threshold

per-port

HacTtpauBaet rnobanbHblii

atakvm ND guard

nopor

nfpp nd-guard enable

BkntoyaeT ND guard Ha nHtepderice

nfpp nd-guard policy per-
port

HactpausaeTt orpaHudeHne
ckopoctn ND guard u nopor ataku Ha
nHTepdence

Hactponka Self-

Defined Guard

define HactpanBaet wumsa  Self-defined
guard

match HactpauBaetr nona match Self-
defined guard

global-policy HacTtpauBaeTt rnobansHoe

OrpaHU4YeHne CKOpPOCTU U Mopor
ataku Self-defined guard

monitor-period

HacTtpanBaeT nepuoa rnobanbHoro
mMoHuTopuHra Self-defined guard

monitored-host-limit

HactpaunBsaet MaKkcumMmanoHoe
KONM4ecTBo KOHTPOSNMpyeMbIX
xocToB Self-defined guard

trusted-host

HactpavBaeT [JoBepeHHble y3nbl
Self-defined guard
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KoHdurypauus OnucaHue u KomaHaa
HacTtponka Self- | define name enable BkntovaeTt Self-defined guard
Defined Guard rno6anbHO
nfpp define name enable BkntovaeT Self-defined guard Ha
nHTepdence
nfpp define HacTtpauBaeTt orpaHuyeHne

ckopocTu 1 nopor ataku Self-defined
guard Ha uHTepdemnce

Hactponka Benenus | log-buffer entries HactpanBaetr pasvep  6ydepa
xypHana NFPP XypHana
log-buffer logs HacTtpauBaeTt CKOPOCTb

Oydepusaumm xypHana

logging vlan HactpauBaet unbTpaumnio
XypHanoB Ha ocHoBe VLAN

logging interface HacTtpauBaeTt dounbTpaumo
XXypHaroB Ha OCHoBe uMHTepdenca

logging enable BkntoyaeT neyatb XKypHana

11.4.1. Hactpouka ARP Guard

11.4.1.1. 3dbcheKkT KOHhUrypaumm

ARP-aTtaku naeHTMuUnpyoTCS Ha OCHOBE XOCTOB MU NopToB. aeHTudnkaums ataku
ARP Ha ocHOBe xocTa noggepxuBaeT OBa pexuma: UoeHTUuukaumsi Ha OCHOBe
ncxogHoro IP-agpeca, ngeHtngpukatopa VLAN v nopta u ngeHTndumnkaums Ha ocHoBe
ncxogHoro MAC-agpeca KaHanbHOro ypoBHS, uaeHTudukatopa VLAN v nopra.
Kaxgbi TN naeHTUuKaLumm atakm UMeeT orpaHMyeHme CKopoCTuM 1 nopor atakun. Ecnn
cKkopocTb naketoB ARP npesblWwaeT npeaern CKOpoCcTU, NakeThbl, NpeBbilaLLme npenen
ckopocTn, otbpackiBatotcs. Ecnn ckopocTb naketoB ARP npeBbillaeT nopor ataku,
cuctema nevataet MHoOpMauuio O TpeBore u oTnpasBndeT trap-coobuweHus. [Npu
naeHTMdMKaLnm aTakm Ha OCHOBE XOCTa CUCTeMa TaKKe U30nmnpyeT NCTOYHUK aTaku.

ARP guard Takke MoOXeT OOHapyxmBaTb aTakM ckaHupoBaHus ARP. Atakm co
CKkaHupoBaHMeM ARP ykasblBatoT Ha TO, YTO UcxoaHblin MAC-agpec KaHanbHOro YPOBHS
dmkcupoBaH, HO UcxogHbln IP-agpec U3MeHsaeTcs, unn 4to mcxogHelh MAC-agpec
KaHanbHOro ypoBHA M UCXodHbIn IP-agpec domkcupoBaHbl, HO IP-agpec HasHavyeHus
NMOCTOAHHO MeHsieTCs. M3-3a BO3MOXHOCTW NIOXHOro cpabaTtbiBaHUSA XOCTbl, KOTOPbIE
MOTYT BbINOSTHATL CKaHupoBaHue ARP, He M30nMpoBaHbl U NPeSOoCTaBNATCA TONbKO
A58 CCbINIKM agMUHUCTpaTopa.

HacTtponte wusonsumio ARP-guard and HasHadeHWsa annapaTHO-U30SIMPOBaHHbIX
3anMcen NMpoTMB aTak XoOCTa, YTOObl MakeTbl aTakum He oTnpaensanucb Ha LM n He
nepechbinannce.
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11.4.1.2. NMpumeyaHus

e [N KOMaHAbl, HACTPOEHHOW KaK B pexunme KoHdpurypauunm NFPP, Tak n B pexume
KOH(purypaumm mHTepdenca, koHdurypauma B pexume KoHdurypaumm nHtepderica
UMeeT NPUOPUTET HaL TOMW, KOTOpasd HACTpPOeHa B pexnme KoHpurypaumm NFPP.

° M3onsauma oTknoveHa no YMOJ4YaHuto. Ecnu nsonaums BkoveHa, 3N1I0YMbILUTTEHHUKN
3aIZMyT annapaTtHble 3anncn moayn4d Ge3onacHOCTM!.

e ARP guard npegotBpawaeT Tonbko DoS-atakm ARP Ha koMMyTaTop, HO HE CNyqUHr
ARP vnun atakn ARP B ceTw.

o [1ns JOBEPEHHbIX MOPTOB, HACTPOEHHBIX AN AMHaMmudeckon nposepkn ARP (DAI), ARP
guard He pencTBYeT, nNpegoTBpallaa fnoxHoe cpabaTbiBaHue Tpadmka ARP 4depes
JoBepeHHble nopThl. [ononHuTenbHblE CBeOEHUA O OOBepeHHbIX noptax DAI cm. B
pasgene HacTtporka gnHamudeckon nposepkn ARP.

11.4.1.3. lUarn HacTpOUKu

BknroyeHune ARP guard
o (ObGsasaTenbHO) ARP guard BknroYeHa Mo yMOMYaHUIo.

e OTYy (PYHKUMIO MOXHO BKMIOYMTL B pexume KoHdurypaumm NFPP wnnn B pexume
KOHUrypauum nHtepdenca.

e Ecnn ARP guard oTkntouyeHa, cuctema aBTOMATUYECKM OYMLLAET OTCheXuBaemble
XOCTbl, CKAHUPYEMbIE XOCTbl M M30JIMPOBAHHbLIE 3aMMCK Ha NopTax.

Hactpownka nepunoaa nsonsumm ARP Guard
o (OnuuoHanbHo) N3onsumsa ARP guard oTkno4YeHa N0 yMOn4YaHuio.

e Ecnu nakeTHbln Tpaduk 3MOyMbILLNEHHUKOB MPEBbILLIAET OrpaHUYeHWe CKOPOCTH,
onpeaeneHHoe B CPP, Bbl MOXeTe HacTpouUTb Nepuog usonsauumn ans otépackiBaHus
nakeToB W, crieoBaTeNbHO, A1 SKOHOMUM PECYPCOB MOMOChI MPOMYCKaHUS.

o [lepuopg M3onNALMM MOXHO HacCTPOUTb B pexnme KoHdurypaumm NFPP unmn B pexume
KOHdourypaumm nHtepdgenca.

e Ecnu nepuon wusonsuum umameHeH Ha 0, 3MOYMbIWNEHHUKN, UCNOMb3ytoLme
COOTBETCTBYIOLLMIA NOPT, yAANSOTCS, a8 HE OTCNEXUBaOTCS.

Bknro4yeHne nsonmposaHHon nepeagpecauumn ARP Guard

e (OnuuoHanbHo) WsonunpoBaHHas nepeagpecaums ARP guard BkmwoveHa no
YMOSYaHMIo.

e YT00blI coenatbh mM3onAUMIO OENCTBUTENBHOW TONMbLKO B Management plane, a He B
forwarding plane, Bbl MOXeTe BKIIOUNTb 3Ty OYHKLMIO.

o OTy OYHKUMIO MOXHO BKIOYMTL B pexnme KoHpurypauumn NFPP.
Bknro4yeHune orpaHnyeHuns ckopoctu nepeagpecaumm ARP Guard
¢ (OnuuoHanbHO) 3Ta PYHKLMS BKIKOYEHA MO YMOTHYaHUIO.

e Ecnu BcTynaet B cuny 3anvcb M30onsumMmM Ha OCHOBE NOPTOB, Bbl MOXETE BKIOYUTL 3Ty
yHKUMIO, 4TOBbI NponyckaTb HEKOTOPbIE NakeTbl, He OTOpacbiBasi UX Bce.

e OTYy PYHKUMIO MOXHO BKIOYMTb B pexnme koHdurypaumm NFPP.
Hactpownka nepmoga moHntopunHra ARP Guard

e (O6sasatenbHo) [lepuoa monuTOpuHra ARP guard no ymomnyaHuio cocTaenseT
600 cekyHg.

e Ecnu HacTpoeH nepuog nsonauumn ARP guard, OH HanpsiMyto MCNOSb3yeTCs B Ka4ecTBe
nepuona MOHUTOPUHIa, U HACTPOEHHbBI Nepuos MOHUTOPUHIa TepseT cuny.
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Meprog MOHUTOPUHIa MOXHO HacCTPOUTb B pexmme kKoHdurypaumm NFPP.

HacTtponka MakcuManbHOro KoOnu4YecTBa XOCTOB, KOHTPOSMpPYyeMbIX
ARP Guard

(O6si3aTenbHO) o yMonyaHuio MakcumarnbHOE KONMYECTBO XOCTOB, KOHTPOMMPYEMbIX
ARP guard, coctasnsieT 20 000.

PasymMHO ycTaHOBWTE MaKCUMarbHOE KONMYEeCTBO XOCTOB, KOHTPONUPYEMbIX
ARP guard. Mo mepe yBenuyeHus KonnmyecTea OTCNEXMBAEMbIX XOCTOB UCMONb3yeTcs
GonbLue pecypcos LIIM.

MakcnmanbHoe KONMMYecTBO XOCTOB, KOHTponvpyembix ARP guard, MOXXHO HacTpouTb
B pexxume koHgurypaumm NFPP.

Ecnn konuyectBo oTcnexumBaeMblx xoctoB pgocturaet 20 000 (3HadeHve no
YMOM4YaH1I0), @ agMMHUCTPATOP yCTaHaBnMBaeT MakcumanbHoe 4Yncno Hwke 20 000,
cucTeMa He ypansieT oTcrnexumBaemble XOCTbl, a neyataet xypHan «%ERROR: The
value that you configured is smaller than current monitored hosts 20000, please clear a
part of monitored hosts». 9Ta uHdopmaums ysegoMnsaeT agMMHUCTpaTopa 0 TOM, YTO
KOH(purypaums He BCTynaeT B CUAYy W YTO HEKOTOPblE OTCREXMBAEMble XOCTbI
HeobXoauMo yaanuThb.

Ecnu Ttabnuua oTcnexuBaembix XOCTOB 3anoflHeHa, cucTema nevyataeT XypHan
«% NFPP_ARP_GUARD-4-SESSION_LIMIT: Attempt to exceed limit of 20000
monitored hosts.» gns yBegomneHus agMuHucTpaTopa.

Hactpouka nopora ataku ARP Guard

Obs3aTenbHbIN.

[Ona poctmxkeHna Haunydwero adpgekta 3awmtel ARP pekoMeHOyeTCss HacTpouTb
orpaHuMyeHme CKOPOCTM Ha OCHOBE XOCTa W MOpor aTaku B crnefylolem nopsgke:
orpaHuyeHne CKopocTM Ha ocHoBe IP-agpeca MCTOYHMKA < MOpOr aTtaku Ha OCHOBE
IP-agpeca UcTovHMKa < orpaHuYeHne ckopocTn Ha ocHoBe MAC-agpeca NCTOYHUKA <
Mopor aTtakn Ha ocHoBe MAC-agpeca UCTOYHUKA.

lMopor aTakm MOXHO HacTpouTb B pexumme KoHdurypaumm NFPP unu B pexume
KOHdoUrypaumm nHtepdgenca.

Ecnu HacTpoeHHOe orpaHnyeHne ckopocTu Bornblue nopora ataku, cuctema nevaTtaer
xypHan «%ERROR: rate limit is higher than attack threshold 500pps.», 4TOObI
yBEOOMWUTb aAMUHUCTPATOPA.

Ecnu HacTpoeHHbIN Nopor aTaknm MeHbLUe OrpaHUYEHNsI CKOPOCTU, CUCTeMa nevaTtaeT
XypHan «%ERROR: attack threshold is smaller than rate limit 300pps.», 4TOObI
yBEOOMWUTb aAMWHUCTPATOPA.

Ecnu namsitb He MoXeT ObITb BblAeNneHa OOHapY>XEHHbIM 3110YMbILLIIEHHNKAM, CUCTEMA
nedvartaet xypHan «%NFPP_ARP_GUARD-4-NO_MEMORY: Failed to alloc memory.»,
4TOObI YBEAOMUTL aAMUHUCTPATOPA.

OrpaHnyeHne ckopocTn Ha ocHoBe MAC-agpeca MUCTOYHMKA MMeEET NPUOPUTET Hag
orpaHuyeHnem CKOpOCTU Ha ocHoBe IP-apeca UCTOYHMKA, B TO BPEMSA Kak rnocnegHee
UMeeT NpUopuUTET Ha OrpaHUYeHnemM CKOpoCTU Ha OCHOBe MnopTa.

HacTtpowka nopora ckaHmpoBaHusa ARP Guard

O06sa3aTenbHbIN.

Mopor ckaHMpOBaHUSA MOXXHO HACTPOUTL B pexxnme koHdurypaumm NFPP unm B pexxume
KOHpurypaumm nHtepdenca.

B tabnuue ckaHupoBaHus ARP xpaHsaTca Tonbko nocrnegHue 256 3anuvcen. Korga
Tabnuua ckaHupoBaHnss ARP 3anonHeHa, nocrnegHas 3anucb nepesanuuieT camyto
paHHIO 3anunch.
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e Artaka co ckaHupoBaHveM ARP mormna npousonTn, ecnun naketel ARP, nony4eHHble B
TeyeHne 10 cekyHO, COOTBETCTBYIOT OAHOMY M3 criegyowmx ycrnosun: MAC-agpec
NCTOYHMKA KaHanbHOro YpoBHA (OUKCMPOBaH, HO IP-agpec MCTOYHUKA W3MEHSEeTCS.
MAC-agpec UCTOYHMKA KaHarbHOrO YPOBHS M IP-agpec UCTOYHMKA UKCUPYETCs, HO

IP-agpec

Ha3Ha4yeHnsa TMNOCTOAHHO MeHAeTCA, U BpeMA U3MEeHEeHUA npeBbillaeT

noporosoe 3Ha4eHne CKaHNpoOBaHUA.

11.4.1.4. NMpoBepkKa

Korga xocT B ceTu oTnpaenseT naketbl aTaknm ARP Ha koMMmyTaTop, HacTpoeHHbIn ¢ ARP guard,
npoBepbTe, MOTYT N 3TK NakeTbl ObiTb OTNpaBneHbl Ha L.

° Ecnu naketbl npeBbILLAaT nopor atakn unn nopor CKkaHMpoBaHWA, 0T06pa>|<aeTc;|
XypHan aTak.

° Ecnu ans 3M10yMbllUNIeHHNKa co3daeTcAaA U30rimpoBaHHaA 3anuchb, 0To6pa>|<aeTc;|
XypHan nsondauun.

11.4.1.5. CBA3aHHble KOMaHAbI

MobanbHoe BKkNtoYeHUue ARP Guard

KomaHga arp-guard enable
KomaHaHbIv Pexwum koHdurypauun NFPP
pexnm

HacTtpounka rmobansHoro nepunoga naonsaumm ARP Guard

KomaHga arp-guard isolate-period [seconds | permanent]
Onucaxune seconds: ykasblBaeT nepuog n3onsaumm B cekyHaax. Ero MoxHo yctaHoBUTb
napamMmeTpoB Ha 0 unun n6oe 3HaveHne ot 30 go 86 400.
permanent: ykasblBaeT Ha MOCTOSIHHYO U30NALMIO

KomaHaHbIn Pexnm koHdurypaummn NFPP
pexvm

Bknro4yeHne nsonmposaHHon nepeagpecauumn ARP Guard
KomaHga arp-guard isolate-forwarding enable
KomaHaHbIn Pexnm koHdurypaunmn NFPP
pexmm

Bknro4yeHne nepeagpecaumm ¢ noporom ckopoctn ARP Guard
KomaHga arp-guard ratelimit-forwarding enable
KomaHaHbIn Pexum koHdurypaummn NFPP
pexmm
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Hactpowka rmo6anbHoro nepmoga moHutopudra ARP Guard
KomaHga arp-guard monitor-period seconds
Onucaxve seconds: ykasblBaeT Mepuod MOHUTOpPUHra B CeKyHaax. 3HaveHue
napamMmeTpoB konebnetca ot 180 oo 86 400
KomaHaHbIn Pexum koHdurypaummn NFPP
pPEeXNM
HacTtpoka MakcMManbHOro KonM4yecTBa XOCTOB, KOHTpPOSUpYyeMbIX
ARP Guard
KomaHga arp-guard monitored-host-limit number
Onucaxue number: ykasbiBaeT MakcumarbHOe KONMYeCTBO OTCMNEXMBaEMbIX XOCTOB B
napameTpos AnanasoHe ot 1 o 4 294 967 295
KomaHaHbIN Pexwum koHdurypaumn NFPP
pexum

HacTtponka rmobanbHoro orpaHmyenus ckopoctn ARP Guard

KomaHga arp-guard rate-limit {per-src-ip |per-src-mac | per-port} pps
Onwucaxve per-src-ip: orpaHMYMBaeT CKOPOCTb Kaxaoro ncxogHoro IP-agpeca.
napameTpos per-src-mac: orpaHMuMBaeT CKOpOCTb kaxaoro MAC-apeca NCTOuYHMKA.
per-port: orpaHM4YMBaeT CKOPOCTb KaXkaoro nopTa.
pps: ykasbiBaeT orpaHn4eHne CKopocTu B AgnanasoHe ot 1 go 19 999
KomaHaHbIn Pexnm koHdurypaummn NFPP
pexvm

Hactpouka rmo6ansHoro nopora atakm ARP Guard

KomaHga arp-guard attack-threshold {per-src-ip | per-src-mac | per-port} pps
Onucaxve per-src-ip: HacTpamBaeT Nopor aTtakv Ang Kaxaoro ncxogHoro IP-agpeca.
Il el per-src-mac: HacTpauBaeT nopor aTaku Ans kaxgoro MAC-agpeca
NCTOYHMKA.
per-port: HacTpanBaeT NOPOr aTaku ANS Kaxaoro nopra.
pps: ykasbiBaeT nopor atakv B guanasoHe ot 1 go 19 999. EguHuuen
SABNSAETCHA KONMYECTBO NAKETOB B CeKyHAY (nak/c)
KomaHaHbIn Pexum koHdurypaunn NFPP
peXunm
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PykoBoactso no
NCNOSb30BaHMIO

I'Iopor aTtaky goJikeH ObITb paBeH Uin npesbillaTb NMOPOr CKOPOCTU

HacTpounka rmobansHoro nopora ckaHuposaHua ARP Guard

KomaHga arp-guard scan-threshold pkt-cnt
Onucanne pkt-cnt: ykasblBaeT NOpor ckaHMpoBaHWs B aManasoHe oT 1 go 19 999
napameTpoB
KomaHaHbIn Pexum koHdurypaumn NFPP
PEeXNM
BkntoyeHne ARP Guard Ha uHTepdence
KomaHga nfpp arp-guard enable
KomaHgHbIn Pexum koHdurypaumm nHtepdenca
peXnm

PykoBoacteo no
NCMNomnb30BaHUIO

ARP Guard, HacTpoeHHasi B pexume KoHuUrypaumm nHtepderica, nmeet
npuopuTeT Had 3aLlUTON, HACTPOEHHOMW B pexume koHpurypaumm NFPP

HacTponka nepuoga nsonaumm ARP Guard Ha nHtepdence

KomaHga nfpp arp-guard isolate-period [seconds | permanent]
Onucanve seconds: ykasblBaeT nepuog n3onsaumm B cekyHaax. Ero MoxHo yctaHoBUTb
napamMmeTpoB Ha 0 unun n6oe 3HayeHne ot 30 oo 86 400. 3HayeHne 0 ykasbiBaeT Ha
OTCYTCTBME U30MALNN.
permanent: ykasblBaeT Ha MOCTOSIHHYO U30NALMIO
KomaHaHbIn Pexnm koHdurypaumm nutepdenca
pexvm
Hactponka orpaHuyeHusa ckopoctmn ARP-Guard wm nopora arTakm Ha
UHTepcpence
KomaHga nfpp arp-guard policy {per-src-ip | per-src-mac | per-port} rate-limit-pps
attack-threshold-pps
Onucaxve per-src-ip: HacTpauBaeT OrpaHU4YeHWe CKOPOCTM WM MOpor aTaku Ans
napameTpoB Kaxxgoro ncxogHoro IP-agpeca.
per-src-mac: HacTpauBaeT OrpaHUMYeHMe CKOPOCTU WM MOPOr ataku Ans
kaxxgoro MAC-agpeca NCTOYHNMKA.
per-port: HacTpaMBaeT OrpaHMYeHne CKOPOCTM M NOPOT aTakm Af1s KaXaoro
nopTa.
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rate-limit-pps: ykasblBaeT orpaHu4eHue CKOpoCTW B Auanas3oHe oT 1 o
19999.

attack-threshold-pps: yka3biBaeT nopor atakv B guanasoHe oT 1 go 19 999

KomaHaHbIn Pexum koHdurypaumm nHtepderica
pexmm

PyKOBOD,CTBO no I'Iopor aTaky goJikeH ObITb paBeH unn npesbillaTtb npeaen CKoOpocTtn
MCrnoJsib3oBaHuo

Hactpouka nopora ckaHnpoBaHust ARP Guard Ha uHTepdence

KomaHga nfpp arp-guard scan-threshold pkt-cnt

Onucanne pkt-cnt: ykasblBaeT NOpor ckaHMpoBaHus B avanasoHe oT 1 go 19 999
napameTpoB

KomaHaHbIn Pexum koHdurypaumm nHtepdenca

PEXUM

11.4.1.6. NMNpumep koHdUrypaumm
3awmTa UM Ha ocHoBe ARP Guard

CueHapun e B cucreme cywectsytoT ataku yanos ARP, n HekoTopble y3aribl He MoryT
npaBurbHO YCTaHOBUTL coeanHeHne ARP.

e B cucteme cyuwectsyeT ckaHuposaHue ARP, Bbi3blBaloLlee OYeHb
BbICOKYO 3arpy3ky LI

LWarn e YcTaHOBWUTE MOPOr aTakm Ha OCHOBE XOCTa Ha 5 NakeToB B CEKYHAY.
glelCTRRkH e YcTaHOBUTE Mopor ckaHpoBaHust ARP Ha 10 nakeToB B CeKyHAY.
e YcTaHoBuTe nepuog nsonauum Ha 180 nak/c

QTECH# configure terminal

QTECH(config)# nfpp

QTECH (config-nfpp)#arp-guard rate-limit per-src-mac 5

QTECH (config-nfpp)#arp-guard attack-threshold per-src-mac 10
QTECH (config-nfpp)#arp-guard isolate-period 180

Mpoeepka | 3anyctute komaHgy show nfpp arp-guard summary, 4To6bI OTOBPa3nTHL
KOHpurypauuio

(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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Global Disable 180 4/5/100 8/10/200 15

Maximum count of monitored hosts: 1000

Monitor period: 600s

3anyctnte komaHgy show nfpp arp-guard hosts, 4TtoObl 0TOGpPa3nTL
oTcnexunBaemMble XOCTbl

1%1

If col_filter 1 shows ™, it means "hardware do not isolate host".

VLAN interface |IP address MAC address remain-time(s)
1 Gi0/43 55.5.16 - 175
Total: 1 host

3anyctute komaHgy show nfpp arp-guard scan, 4To6bl OTOOpa3nTL
NpPOCKaHMPOBaHHbIE XOCTbl

VLAN interface IP address MAC address timestamp

1 Gio/5 - 08c6.b3c2.4609 2013-4-30 23:50:32
1 Gio/5 192.168.206.2 08c6.b3c2.4609 2013-4-30 23:50:33
1 Gio/5 - 08c6.b3c2.4609 2013-4-30 23:51:33

1 Gio/5 192.168.206.2 08c6.b3c2.4609 2013-4-30 23:51:34
Total: 4 record(s)

11.4.2. HacTtpouka IP Guard

11.4.2.1. 3docheKkT KOHhUrypaumm

IP-aTakn ngeHTMnumpyoTcs Ha OCHOBE XOCTOB U hmnanvecknx nHtepdencos. MNMpu
naeHTudukaumm IP-atak Ha ocHoBe xocTa IP-atakm ngeHtupuumpyoTca Ha OcHoBe
ncxogHoro IP-agpeca, ngeHtndgumkatopa VLAN u nopTta. Kaxabii Tmn naeHTudunkaumm
aTtakm MMeeT OrpaHuMYeHue CKOpPOCTM W MOopor ataku. Ecnm cKopocTb nepepayu
IP-nakeToB npeBbIWaeT Npenen CKOpoCcTH, NakeTbl, NPeBbILaLLme npeaen CKopocTu,
oTOpacbiBatoTcs. Ecnu ckopocTe nepedaun |IP-nakeToB MpeBbIlAeT MOPOr artaku,
cucTemMa pacnedaTbiBaeT MHpopmaumio 0 TpeBore 1 oTnpaenseT trap-coodweHus. Mpu
naeHTUdrKaumMm atakm Ha OCHOBE XOCTa CUCTEMA TaKKe N30NUPYET UCTOYHUK aTaku.

IP Guard Takke MoXeT oGHapyXMBaTb aTaku ckaHnpoBaHus IP. AHTuckaHnposaHue IP
npuMeHsieTca K nakeTHbiM IP-atakam cnegylowmum obpasom: IP-agpec HasHavyeHus
NOCTOAHHO MeHdeTcd, HO IP-agpec WUCTOYHMKA oOcTaeTca npexHuMm, a IP-agpec
Ha3Ha4eHus He aBnseTcs IP-agpecom nokanbHOro ycTpomncTsa.

HacTpovite nsonsauuio IP guard, 4ToBbl Ha3Ha4aTk annapaTHO M30NIMPOBaHHbLIE 3anuncu
ANs 3aWmThl OT atak XocTa, 4Tobbl nakeTbl aTak He oTnpaenanuce Ha LM u He
nepecbInanuce.
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e  AHTUCKaHMpoBaHMe I[P-agpecoB MNpUMEHSIETCS K aTtakam C  UCMoSib30BaHUEM
IP-nakeToB, korga IP-agpec HasHavyeHUs He siBnAeTcsa nokanbHbiM IP-agpecom. CPP
orpaHun4mBaeT ckopocTb IP-nakeToB, roe IP-agpec HasHavdeHus ABNSeTCs foKarbHbIM
IP-agpecom.

11.4.2.2. NMpumeyaHus

e [N KOMaHAbl, HACTPOEHHON KaK B pexunme KoHdpurypauunm NFPP, Tak n B pexvme
KOH(purypaumm mHTepdenca, koHdurypaumsa B pexume KoHdurypaumm mnHtepderica
UMeeT NPUOPUTET HaL TOMW, KOTOpasd HACTpPOeHa B pexnme KoHpurypaumm NFPP.

L] M3onsauma oTknoveHa no YMO4YaHuto. Ecnu nsonaums BkoveHa, 3N1I0YMbILUNTEHHUKN
3aIZMyT annapaTtHble 3anncn MoaynA ©e3onacHocTu.

11.4.2.3. lUarn HacTpoOUuKu

Bknro4yeHue IP guard
o (ObGsasaTenbHO) IP guard BkNOYEHaA MO YMOMYaHMIO.

o JOTy (PYHKUMIO MOXHO BKMNIOUUTE B pexume koHdurypaumm NFPP wnnn B pexume
KOHUrypauum nHtepdenca.

e Ecnu IP guard oTkntodeHa, cuctema aBToMaTU4eCkn OYMLLaeT OTCIEXMBaEMbIE XOCTbI.
Hactpowka nepunopa nsonsuum IP Guard
o (HeobsizatenbHo) U3onaums IP guard no ymonyaHuio OTKoYeHa.

e Ecnu nakeTHbIn TpaduK 3MOYMbILUIEHHUKOB MPEBLILIAET OrpaHU4YeHne CKOPOCTH,
onpegenenHoe B CPP, Bbl MOXeTe HacTpouTb Nepuoa nsonaumm ons otopackiBaHus
nakeToB W, criefoBaTenbHO, AN SKOHOMMUM PECYPCOB MOSOChI MPOMYCKaHUS.

o [lepuopg M30onNALMM MOXHO HaCTPOUTb B pexnme KoHdurypaumm NFPP unn B pexume
KOHdoUrypaumm nHtepdgenca.

e Ecnu nepuoa wusonsuum uameHeH Ha 0, 3MOYMbIWNEHHUKM, UCMONb3yoLIME
COOTBETCTBYHOLLMIA NOPT, YAANSOTCS, a HE OTCMEXMBAKTCS.

HacTtponka nepuoga moHuTopuHra IP Guard
o (OGsazaTenbHo) MNMepnoa moHmTopuHra IP guard no ymonyanuto coctaenseT 600 cekyHa.

e Ecnu HacTtpoeH nepvog usonaumm IP Guard, oH HanpsiMyto UCMosnb3yeTcs B Ka4YecTBe
nepuvoga MOHUTOPWHIa, U HACTPOEHHBIN Nepro MOHUTOPUHIA TepsieT cuny.

e [lepvnog MOHUTOPMHIa MOXHO HACTPOUTL B pexnme KoHdurypaumm NFPP.
Hactpoika makcMmanbHOro KonmyectBa XoCcToB, KOHTponupyemsbix IP Guard

o (OGsazaTenbHo) Mo ymonyaHMio MakcMmarbHOE KOJIMYECTBO XOCTOB, KOHTPONMPYEMBIX
IP Guard, coctasnseT 20 000.

e PasymHO ycTaHOBMUTE MaKCMMarbHOE KONMYECTBO XOCTOB, KOHTponmnpyemsbix IP Guard.
Mo mepe yBenu4yeHusi KONM4YeCcTBa OTCMEXMBAEMbIX XOCTOB Ucronb3yeTcs 6onblue
pecypcos L.

¢ MakcumanbHOE KONMYECTBO XOCTOB, KOHTponmpyembix IP Guard, MOXHO HacTpouTb B
pexnme koHdurypauun NFPP.

e Ecnu «konuyectBo oOTcnexuBaembix xoctoB pocturaet 20 000 (3HaveHne no
YMOJSYaHMWI0), a agMUHUCTPATOP yCTaHaBnMBaeT MakcumanobHoe umcno Hwke 20 000,
cucTeMa He ygansiet oTCrnexuBaeMble XOCTbl, a nevataet xypHan «%ERROR: The
value that you configured is smaller than current monitored hosts 20,000, please clear
a part of monitored hosts.» 9ta nHcdopmauunsa ysegomnseT agMMHUCTpaTopa O TOM, YTO
KOHJUrypauus He BCTynaeT B CUlY U 4YTO HEKOTOpble OTCIEXUBAEMble XOCTbI
Heo6xoouMO yaanuTb.
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Ecnn Tabnuua oTcrnexuBaeMblX XOCTOB 3arofiHeHa, CUCTeMa nevaTaeT XypHan
«% NFPP_IP_GUARD-4-SESSION_LIMIT: Attempt to exceed limit of 20000 monitored
hosts.», 4TOGbl yBEAOMUTL agMUHUCTPaTOpA.

Hactpouka nopora ataku IP Guard

Oba3aTenbHbIN.

[Mopor atakm MOXHO HacTpouTb B pexmme koHdurypaumm NFPP unm B pexume
KOHcpurypaumm nHtepdenca.

Ecnun HacTpoeHHoe orpaHnyeHne ckopocTu Gonblue nopora aTaku, cuctema nedvyaTtaet
XypHan «%ERROR: rate limit is higher than attack threshold 500pps.», 4TOObI
yBEAOMUTbL agMUHUCTpaTOpa.

Ecnn HacTpoeHHbIN NoOpor aTtakm MeHbLUE OrpaHUYeHUs1 CKOPOCTK, cMcTeMa nevaTtaet
XypHan «%ERROR: attack threshold is smaller than rate limit 300pps.», 4TOObI
yBe4OMUTbL aaMUHUCTpaTopa.

Ecnun namsatb He MOXeT ObITb BblgeneHa obHapyXeHHbIM 3M1I0YMbILLUNIEHHNKaM, cucTema
nevartaet xypHan «%NFPP_IP_GUARD-4-NO_MEMORY: Failed to alloc memory.»,
4yTO6bI YBEOOMUTE aAMUHUCTPATOpPA.

OrpaHuyeHne CKOpPOCTM Ha OCHOBE ucxodHoro IP-agpeca umeeT MpuopuTeT Hapg
orpaHUYeHnemM CKOpOCTM Ha OCHOBe MopTa.

HacTtpoiika nopora ckaHupoBanus |IP Guard

Obs3aTenbHbIN.

lMopor ckaHMPOBaHUA MOXXHO HAaCTPOUTL B pexxmme koHdurypaumm NFPP unmn B pexume
KOHUrypauum nHtepdenca.

ATaka co ckaHnpoBaHueM ARP morna npounsonTun, ecnv naketol ARP, nonyyeHHble B
TeyeHve 10 cekyHA, COOTBETCTBYIOT CriefyoLWwmnM YCINOBUSM:

o |P-agpec UcToyHMKa ocTaeTcs NpPexXHUM.

o IP-agpec HasHayeHWsi MOCTOSIHHO MEHSIeTCSl U He SIBMNSeTCs JoKanbHbIM
IP-agpecom, a BpeMsi U3MEHEHWS NPEBLILLIAET NMOPOr CKaHNPOBAHKS.

HacTponka goBepeHHbIx xocToB IP Guard

(OnuuoHankbHo) Mo ymonyaHuio oBepeHHbI XocT IP guard He HacTpoeH.

Ons IP Guard moxHO HactpouTb He Gonee 500 IP-agpecoB, koTopble He 6yayT
oTCcnexuBaTbCs.

[loBepeHHble XOCTbl MOXXHO HAaCTPOUTL B pexnme koHdurypaumm NFPP.

Ecnn B Tabnuue OTCNeXMBaeMbliX XOCTOB CyLLIECTBYeT Kakas-nMbo 3anuchb,
COOTBETCTBYIOLIAA [OoBepeHHoOMy xocTy (IP-agpeca coBnagatoT), cuctema
aBTOMaTUYEeCKN yaanseT aTy 3anuch.

Ecnn Tabnvua [poBepeHHbIX XOCTOB 3anofiHEHa, CuUcTeMa MevaTaeT KypHan
«%ERROR: Attempt to exceed limit of 500 trusted hosts."», 4TOOLI yBEegOMUTH
agMuHMUCTpaTopa.

Ecnv poBepeHHbIt XOCT He MOXeT ObiTb ydaneH, cucTema nedvartaeT >KypHan
«%ERROR: Failed to delete trusted host 1.1.1.0 255.255.255.0.», 4T06bI YBEOAOMUTD
agMuHUCTpaTopa.

Ecnun xocty Henb3sa goBepsaTb, cuctema nedvataet xypHan «%ERROR: Failed to add
trusted host 1.1.1.0 255.255.255.0.», 4To6bl yBEAOMUTL aOMUHMCTPATOpPA.

Ecnu xocT, koTopoMy MOXHO OOBEpPSiThb, YKE CyLLeCTBYyeT, CMCTEMA NevaTaeT XypHan
«%ERROR: Trusted host 1.1.1.0 255.255.255.0 has already been configured.», 4Tobbl
yBEAOMWUTL aAMUHUCTPATOPA.
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e Ecnu ysen, KoTopbin HEO6XOAMMO yAanuTb U3 JOBEPEHHON Tabnuupl, He CyLecTByeT,
cuctema nedvataet xypHan «%ERROR: Trusted host 1.1.1.0 255.255.255.0 is not
found.», 4To6bI YBEAOMUTL aAMUHUCTPATOPA.

e Ecnu namatb He MoxeT OblTb BblaeneHa AOBEpeHHOMY y3ny, cuctema nedvartaet
xypHan «%ERROR: Failed to alloc memory.», 4To6bl yBe4OMUTb aAMUHUCTPATOpPA.

11.4.2.4. NMpoBepka

Korga xocT B ceTn oTnpaBnseT nakeTbl IP-aTtaku Ha KoMMyTaTop, HacTpoeHHbin ¢ IP Guard,
npoBepbTe, MOTYT N 3TK NakeTbl ObITb OTNpaBneHbl Ha L.

° Ecnun CKOPOCTb NMNakeToB OT HEAOBEPEHHbIX XOCTOB MNMpeBbILLUAET MOPOr aTakn Uinn nopor
CKaHMpoBaHWA, 0To6pa>|<aeTc;| XypHan aTaku.

° Ecnu ans 3M10yMblLlUNeHHNKa co3daeTcAaA U30rimpoBaHHaA 3anuchb, 0To6pa>|<aeTc;|
XypHan naondauun.

11.4.2.5. CBA3aHHble KOMaHAbI

NobanbHoe BKkNtoYeHue IP Guard

KomaHga ip-guard enable
KomaHaHbIN Pexwum koHdurypauun NFPP
pexnm

HacTponka rmo6anbHoro nepmoaa nsonsiuum IP Guard

KomaHga ip-guard isolate-period [seconds | permanent]
OnucaHue seconds: ykasblBaeT nepuog n3onsaumm B cekyHaax. Ero MoxHo yctaHoBUTb
napamMmeTpoB Ha 0 unun n6oe 3HaveHne ot 30 go 86 400.
permanent: yka3blBaeT Ha NOCTOSIHHYIO U30NALMIO
KomaHaHbIn Pexnm koHdurypaummn NFPP
pexunm

Hactpouka rmob6anbHoro nepmona MmoHutopuHra IP Guard

KomaHga ip-guard monitor-period seconds

Onuncanne seconds: ykasblBaeT Nepuvod MOHUTOPUHra B CeKyHaax. 3HadeHue
napamMmeTpoB konebnetcsa ot 180 go 86 400

KomaHaHbIn Pexnm koHdurypaummn NFPP

peXunm

PykoBoacteo no
NCMNOMb30BaHUIO

Ecnu nepuoa mnsonaunun nsamMeHeH Ha 0, 3N10yMbILUNEHHUKN, NCNnonb3yoLlne
COOTBeTCTByI'OLIJ,I/IIZ nopT, yaandarTcA, a HE OTCINeXnBaroTCA
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HaCTpOVIKa MaKCUMaJribHOro KorimndiectBa XoCToB, KOHTPOJINPpYyEeMbIX IP Guard

KomaHga ip-guard monitored-host-limit number

OnucaHue number: ykasblBaeT MakCMMaribHOE KONIMYECTBO OTCIIEXMBAEMbIX XOCTOB B
napameTpoB AnanasoHe oT 1 0o 4 294 967 295

KomaHaHbIn Pexum koHdurypaunn NFPP

pPEeXNM

HacTpounka rmo6anbHoro orpaHun4yeHus ckopoctu IP Guard

KomaHga ip-guard rate-limit {per-src-ip | per-port} pps
Onucanwne per-src-ip: orpaHn4MBaeT CKOPOCTb Kaxaoro ucxogHoro IP-agpeca.
napameTpoB .

per-port: orpaHMyYMBaeT CKOPOCTb Ka)Xaoro nopTa.

pps: ykasbiBaeT orpaHn4eHne CKopocTn B agnanasoHe ot 1 go 19 999
KomaHaHbIN Pexwum koHdurypauun NFPP
pexvm

Hactpowka rmo6ansHoro nopora ataku IP Guard

KomaHga ip-guard attack-threshold {per-src-ip | per-port} pps
OnucaHue per-src-ip: HacTpamBaeT Mopor ataku AN Kaxagoro ncxogHoro IP-agpeca.
napameTpos per-port: HacTpamnBaeT NOPOr aTaku1 ANs KaX4oro nopTa.
pps: ykasblBaeT Nopor ataku B guanasoHe oT 1 go 19 999. EamHnua
n3MepeHnst — nak/c
KomaHaHbIn Pexnm koHdurypaummn NFPP
pexvm

PykoBoacteo no
MCNONb30BaHNIO

Mopor aTaku JomkeH ObiTb paBeH Uy NpeBbILaTh Npeaen CKopocTu

Hactpowka rmob6anbHoOro nopora ckaHmpoBaHnus IP Guard

KomaHga ip-guard scan-threshold pkt-cnt

Onuncanne pkt-cnt: ykasblBaeT nopor ckaHnpoBaHus B gnanasoHe ot 1 go 19 999
napameTpoBs

KomaHaHbIn Pexum koHdurypaunn NFPP

peXunm
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Hactpowka noBepeHHbIx xocToB IP Guard

KomaHga ip-guard trusted-host ip mask
Onucanwne ip: ykasbiBaeT IP-agpec.
fnapameTpos mask: ykasbiBaeT Macky IP-aapeca.
all: ncnonbsyeTcsa ¢ N0 ANA yaaneHus BCex JOBEPEHHbIX XOCTOB
KomaHaHbIn Pexum koHdurypaunm NFPP
pexvm

PykoBoacteo no

Ecnu Bbl HE XOTUTE OTCNEXNBATbL XOCT, Bbl MOXETE 3anyCTnTb 3Ty KOMaHAOy,

NCNOoNb30BaHMIO | YTOBbI [OBEpsATb XOCTY. JTOT [AOBEPEHHbLIN XOCT MOXEeT OTnpaBnsTb
IP-nakeTbl Ha LI 6e3 Kaknx-nnbo orpaHNYEeHnin CKOPOCTU U COOBLLEHWI
O TpeBorax
BkntoyeHune IP Guard Ha uHTepdence
KomaHga nfpp ip-guard enable
KomaHgHbIn Pexum koHdurypaumm nHtepdenica
pexnm

PykoBoacteo no
MCNONb30BaHNIO

IP guard, HacTpoeHHas B pexume kKoHdUrypaumm uHTepdenca, mmeet
NpPUOPUTET HaA 3aLLMTON, HACTPOEHHOM B pexume KoHdurypauum NFPP

HacTponka nepuoga nsonsauuum IP Guard Ha nHtepdence

KomaHga nfpp ip-guard isolate-period [seconds | permanent]
OnucaHue seconds: yka3blBaeT Nnepuog n3onsaumm B cekyHaax. Ero MoxHo yctaHoBUTb
napamMmeTpoB Ha 0 unn n6oe 3HayeHne ot 30 oo 86 400. 3HauyeHue 0 ykasbiBaeT Ha
OTCYTCTBME U30NALUMN.
permanent: yka3blBaeT Ha NOCTOSIHHYHO U30NALMIO
KomaHaHbIn Pexnm koHdurypaumm nHtepdenca
peXunm

Hactpowka orpaHnyeHusa ckopoctu I[P Guard n nopora atakum Ha uHTepdence

KomaHga nfpp ip-guard policy {per-src-ip | per-port} rate-limit-pps attack-threshold-
pps
Onucaxune per-src-ip: HacTpaMBaeT Nopor ataku AN Kaxaoro ncxogHoro IP-agpeca.
Rl ok per-port: HacTpavBaeT Nopor ataku Ans KaX4oro nopTa.
rate-limit-pps: ykasblBaeT OrpaHu4eHme CKOpOCTW B AuManas3oHe oT 1 go
19999.
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attack-threshold-pps: yka3biBaeT nopor atakv B guanasoHe oT 1 go 19 999

KomaHgHbIn
peXxnm

Pexum koHdurypaunm nitepderica

PykoBoacteo no
NCNONb30BaHMIO

I'Iopor aTaky goJikeH ObITb paBeH unn npesbillaTtb npeaern CKOpocTtu

HacTponka nopora ckaHupoBaHus |IP Guard Ha uHTepcence

KomaHga nfpp ip-guard scan-threshold pkt-cnt

Onucanne pkt-cnt: ykasbiBaeT NOpor ckaHMpoBaHus B gvanasoHe oT 1 go 19 999
napameTpoB

KomaHaHbIn Pexum koHdurypaunm nHtepderica

PEXUM

11.4.2.6. NMpumep koHdUrypaumm

3awmTa UIN Ha ocHoBe IP Guard

CueHapuii e B cucteme cyuwectBytoT atakm |IP-XxoCcToOB, U NakeTbl HEKOTOPbIX XOCTOB
He MorytT ObITb JO/MKHbIM  0Bpa3om  MapLpyTU3MPOBaHbl U
nepeHanpasneHsbl.

e B cucteme cyuwectsyeT ckaHupoBaHue IP-agpecoB, 4TO NpuBOAMT K
OYeHb BbicoKow 3arpy3ske LiIM.

e [lakeTHbIN TpagMK HEKOTOPbLIX XOCTOB B CUCTEME OYeHb BENUK, N 3TN
nakeTbl AOMKHbI NPOWTU

LWarn e HacTpownTe nopor aTtaku Ha OCHOBE XOCTa.

HacCTpOWnKM o

HacTtpownTe nopor ckaHnpoBaHus |P.
YcTaHoBWTE ANs Nepuoaa U3onsauum HeHyneBoe 3HayeHne.
HacTtponTe goBepeHHble XOCThI

QTECH# configure terminal

QTECH(config)# nfpp

QTECH (config-nfpp)#ip-guard rate-limit per-src-ip 20

QTECH (config-nfpp)#ip-guard attack-threshold per-src-ip 30

QTECH (config-nfpp)#ip-guard isolate-period 180

QTECH (config-nfpp)#ip-guard trusted-host 192.168.201.46 255.255.255.255

Mpoeepka | 3anyctute komaHgy show nfpp ip-guard summary, 4TOo6bI OTOGpa3nTbL
KOHpurypauuio

@ §) QTECH

MWP [OOCTYNHEE

275




PykoBofacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa 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 180 20/-/100 30/-/200 100

Maximum count of monitored hosts: 1000

Monitor period: 600s

3anyctute komaHgy show nfpp ip-guard hosts, 4T0GbLI OTOGpPasnTb
OTCNEeXMBaeEMble XOCTbl

1%1

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

3anyctute komangy show nfpp ip-guard trusted-host, 4ToObl 0TOOpasnTh
[OBEPEHHbIE XOCTbI

IP address mask

192.168.201.46 255.255.255.255

Total: 1 record(s)

11.4.3. Hactpouka ICMP Guard

11.4.3.1. 3drchekT KOHhUrypaumum

Atakn ICMP ngeHtTndomumnpyoTcs Ha OCHOBE XOCTOB UM NopTOoB. [py naeHTUdMKaumm
atak Ha ocHoBe xocTa aTtaku ICMP wuaeHTUdUUMPYIOTCA Ha OCHOBE WMCXOOHOro
IP-agpeca, ngeHtudoumkatopa VLAN u nopta. Kaxabih TMN MOAEHTUMKALUMN aTaku
MMeEeT orpaHn4eHne CKoOpoCTU U NOpor aTakn. Ecnn ckopocTb nepegaydn naketos ICMP
npesbllLaeT orpaHNYeHne CKOpOCTU, NakeTbl, MPeBbIWaoLmMe orpaHuYeHne CKopocTy,
oTOpacbiBatoTcs. Ecnn ckopoctb nepegayn ICMP-nakeToB npeBbIlaeT NOPOr ataku,
cucTema pacnevaTbiBaeT MHOpMaLMIo O TpeBore 1 oTnpasnseT trap-coobwenns. Mpu
naeHTUdMKaLnmn aTakm Ha OCHOBE XOCTa CUCTeMa TaKkKe U30nmnpyeT NCTOYHUK aTaku.

HacTtponte wusonsumio ICMP Guard ans HasHadeHusd annapaTHO-U30JIMPOBaHHbLIX
3anMcen NpPoTUB aTak XoCTa, YToObl MakeTbl aTakm He oTnpaBnsnucb Ha LM n He
nepechblnannce.
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11.4.3.2. NMpumeyaHus

[ns komaHabl, HACTPOEHHOW KaK B pexunme KoHdurypauunm NFPP, Tak n B pexume
KOH(purypaumm mHTepdenca, koHdurypauma B pexume KoHurypaumm nHtepdgenca
UMeeT NPUOPUTET HaL TOMW, KOTOpasd HACTpPOeHa B pexnme KoHpurypaumm NFPP.

M3onsauma oTknoveHa no YMOJ4YaHuto. Ecnu nsonaums BkoveHa, 3N1I0YMbILUTTEHHUKN
3aIZMyT annapaTtHble 3anncn moayn4d Ge3onacHOCTM!.

11.4.3.3. lUarn HacTpoOuKu

BknioyeHue ICMP Guard

(O6sazaTenbHO) ICMP Guard BkntoYeHa No yMON4aHuio.

OTY QYHKUUIO MOXHO BKIHOUUTb B pexume KoHdurypauum NFPP unm B pexume
KOHpurypaumm nHtepdenca.

Ecnn ICMP Guard oTkntodeHa, cuctema aBTOMaTU4YecKW Oo4uLLaeT OTCreXusaemble
XOCTHhI.

Hactpouka nepunoaa nsonsiumm ICMP Guard

(OnuunoHankbHo) N3onsuma ICMP Guard no ymonyaHuio oTKoYeHa.

Ecnn nakeTHbIn Tpaduk 3MoyMmbIlLNEHHUKOB MNPEBbILLAET OrpaHUYeHne CKOPOCTH,
onpeaeneHHoe B CPP, Bbl MOXeTe HacTpouTb nepuog nsonsauum ans otbpackiBaHus
nakeToB W, crieoBaTenbHO, A1 3KOHOMUM PECYPCOB MOMOChI MPOMYCKaHUS.

Mepron n3onaunm MOXHO HaCTPOUTbL B pexnme KoHpurypaumm NFPP unu B pexume
KOHUrypauum nHtepdenca.

Ecnn nepvog wmsonsumm wmameHeH Ha 0, 3MOYMbILWMEHHUKA, UCNOMb3yoLme
COOTBETCTBYIOLLMIA NOPT, yAANSTCS, a8 HE OTCNEXUBaOTCS.

HacTponka nepuoga moHutopunra ICMP Guard

(O6sazaTenbHo) [Mepuog mMoHuTopmHra ICMP Guard no ymonyaHuio cocTaBnsieT
600 cekyHg.

Ecnn HactpoeH nepuog usonsumm ICMP Guard, oH Hanpsmyk WCnosib3yeTcs B
KayecTBe nepuoga MOHUTOPUHIA, U HACTPOEHHbIN NEPUOL MOHUTOPUHIa TEPSET CUny.

[Mepuog MOHUTOPUHIA MOXXHO HACTPOUTb B pexxume KoHdurypauun NFPP.

HacTtpoka MakKcuManbHOro KoONu4yecTBa XOCTOB, KOHTpPONUpyeMbIX
ICMP Guard

(O6sazaTenbHO) MakcumanbHoe KONmM4eCcTBO XOCTOB, KOHTponupyemblx ICMP Guard, no
ymonyaHuio coctasnset 20 000.

PasymHO ycTaHOBMTE MaKkCMMaribHOE KOMUYEeCTBO XOCTOB, KOHTPONUPYeMbIX
ICMP Guard. Mo Mepe yBenMYeHMs1 4uCrnia pearnbHO OTCIEXMBAEMbIX XOCTOB
ncrnone3dyetcs 6onbLie pecypcos L.

MakcnmarnbHoe KONMYeCcTBO XOCTOB, KOHTponmpyembix ICMP Guard, MOXXHO HacTpouTb
B pexunme KoHdurypauun NFPP.

Ecnn konnyectBo oTcnexmBaeMblx xocTtoB pgocturaeTr 20 000 (3HadeHMe no
YMOJSYaHMWI0), a agMUHUCTPATOP yCTaHaBnMBaeT MakcumanobHoe umcno Hwke 20 000,
cucTeMa He ygansiet oTCrnexuBaemble XOCTbl, a neyataet xypHan «%ERROR: The
value that you configured is smaller than current monitored hosts 20000, please clear a
part of monitored hosts.». 3Ta nHdopmaLunsa ysegomnseT agMuHUCTpaTopa o0 TOM, 4YTO
KOHJUrypauus He BCTynaeT B CUY U 4YTO HEKOTOpble OTCIEXUBAEMble XOCTbI
Heo6xoOuMO yaanuTb.
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Ecnn T1abnuua oTcnexumBaembiXx XOCTOB 3arofiHeHa, CUCTeMa nedvaTtaeT XypHan
«% NFPP_ICMP_GUARD-4-SESSION_LIMIT: Attempt to exceed limit of 20000
monitored hosts.», 4ToBObl yBEAOMUTL agMUHUCTPaTOpPA.

Hactpouka nopora ataku ICMP Guard

Oba3aTenbHbIN.

[Mopor atakm MOXHO HacTpouTb B pexmme koHdurypaumm NFPP unm B pexume
KOHcpurypaumm nHtepdenca.

Ecnun HacTpoeHHoe orpaHnyeHne ckopocTu Gonblue nopora aTaku, cuctema nedvyaTtaet
XypHan «%ERROR: rate limit is higher than attack threshold 500pps.», 4TOObI
yBEAOMUTbL agMUHUCTpaTOpa.

Ecnn HacTpoeHHbIN NoOpor aTtakm MeHbLUE OrpaHUYeHUs1 CKOPOCTK, cMcTeMa nevaTtaet
XypHan «%ERROR: attack threshold is smaller than rate limit 300pps.», 4TOObI
yBe4OMUTbL aaMUHUCTpaTopa.

Ecnu namsitb He MOXeT ObITb BbiaerieHa 0OHapy>KeHHbIM 31TI0YMbILUNIEHHMKAM, CUMCTEMa
nedataetr xypHan «%NFPP_ICMP_GUARD-4-NO_MEMORY: Failed to alloc
memory.», YToObl yBEAOMUTbL agMUHUCTPATOpPA.

OrpaHuyeHne CKOpPOCTM Ha OCHOBE ucxodHoro IP-agpeca umeeT MpuopuTeT Hapg
orpaHUYeHnemM CKOpOCTM Ha OCHOBe MopTa.

Hactpouka noBepeHHbIx xoctoB ICMP Guard

(OnuuoHankbHo) Mo ymonyaHuio goeepeHHbln y3en ICMP Guard He HacTpoeH.

Onsa 3awmtel ICMP MOXHO HacTpouTb He Gonee 500 IP-agpecos, koTopble He ByayT
OTCNEeXnBaTbCS.

[loBepeHHble XOCTbl MOXXHO HacTPOUTL B pexnme koHdurypaumm NFPP.

Ecnn B Tabnuue OTCNEXMBaeMbliX XOCTOB CyLUEeCTBYeT Kakas-nubo 3anuchb,
COOTBETCTBYIOLLIAA [OoBepeHHOMy XxocTy (IP-agpeca coBnagarwT), cuctema
aBTOMaTUYeCKN yaanseT 3Ty 3anuch.

Ecnn T1abnuua [OoBepeHHbIX XOCTOB 3anofiHeHa, CUCTeMa neyataeT KypHan
«%ERROR: Attempt to exceed limit of 500 trusted hosts.», 4TO6BI YBEgOMUTH
agMuHUCTpaTopa.

Ecnv poBepeHHbI XOCT He MoXeT OblTb ydaneH, cucTemMa nedaTaeT XypHan
«%ERROR: Failed to delete trusted host 1.1.1.0 255.255.255.0.», 4T0o6bI YBEOOMUTD
agMuHUCTpaTopa.

Ecnn xocTy Henb3sa goBepATb, cuctema nedartaet xypHan «%ERROR: Failed to add
trusted host 1.1.1.0 255.255.255.0.», 4to6bl yBEAOMUTL agMUHMCTPATOpPA.

Ecnu xocT, koTopoMy MOXHO OOBEpPSiThb, YXKE CyLLECTBYET, CMCTEMA NevyaTaeT XypHan
«%ERROR: Trusted host 1.1.1.0 255.255.255.0 has already been configured.». 4ToObl
yBEOOMUTL aaMUHUCTPaTopa.

Ecnu y3en, koTopbli HEO6X0AMMO yAanuTb U3 AOBEPEHHON Tabnuupl, HE CyLECTBYET,
cuctema nedataet xypHan «%ERROR: Trusted host 1.1.1.0 255.255.255.0 is not
found.», 4TOObLI yBEQOMUTL aAMUHUCTPATOPA.

Ecnu namste He MoXeT ObiTb BblAeNeHa LOBEPEHHOMY Y3ry, cucTema nedvaTtaeT
xypHan «%ERROR: Failed to alloc memory.», 4To6bl yBE4OMUTL aAMUHUCTPATOPA.

11.4.3.4. NpoBepka

Korga xocT B ceTu oTnpaBnseT nakeTbl aTakm ICMP Ha kommyTaTtop, HacTpoeHHbin ¢ ICMP
Guard, npoBepbTe, MOryT N 3TN NakeTbl ObITb OTNpPasneHbl Ha LiMM.
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o Ecnu CKOPOCTb MakeToB OT HeHageXHoro XocCta npeBbllaeT nopor

aTakKku,

oTobpakaeTcs XypHan aTak.

L] Ecnu ans 3M10yMblLlUNIEHHNKa Cco34aeTCcA U30rimpoBaHHaA 3anuchb, OTO6pa)KaeTCF|
XypHan nsonauun.

11.4.3.5. CBA3aHHble KOMaHAbI

MobanbHoe BKNtoYeHue ICMP Guard

KomaHga icmp-guard enable
KomaHaHbIn Pexum koHdurypaumn NFPP
pexum

Hactpowka nepunoaa rno6ansHon nsonsauum ICMP Guard

KomaHga icmp-guard isolate-period [seconds | permanent]
Onucaxuve seconds: yka3blBaeT Nepmog n3onsaumm B cekyHaax. Ero MoXxHo yctaHoBUTb
napameTpoB Ha 0 unun no6oe 3HayveHne ot 30 go 86 400. 3HaveHne O ykasbiBaeT Ha
OTCYTCTBME U30NALNMN.
permanent: yka3blBaeT Ha NOCTOSIHHYH U30NSALMIO
KomaHgHbIn Pexunm koHdurypaummn NFPP
pexunum

PykoBoacteo no
MCNONb30BaHNIO

Mepuoa n30NAUMM 3MOYMbILLNIEHHUKA AenuTcs Ha ABa Tuna: nepuoj
rnobanbHOM M30MAUMM U NEepuod U30oNAUUM Ha OCHoBe nopTa (mepuog
nokanbHoW usonauuu). Ons nopTta, ecnv nepuvop W3oMsiLMM Ha OCHOBE
rmopTa He HacTpOeH, ucnosb3yeTcs rnobanbHbIi nepuosd M3onsuuu; B
NMPOTUBHOM CIy4ae UCMonb3yeTcsl Nepuoa U30nsLUMn Ha OCHOBE nopTa

Hactpowka nepmnoaa rmno6anbHoro MmoHutoputdra ICMP Guard

KomaHga icmp-guard monitor-period seconds

Onuncanne seconds: ykasblBaeT MNepuvod MOHUTOPUHra B CeKyHaax. 3HadeHue
napamMmeTpoB konebnetcsa ot 180 go 86 400

KomaHaHbIn Pexnm koHdurypaummn NFPP

peXnm

PykoBoactBo no
NCNOSib30BaHMIO

Ecnu nepuog wmsonsauum paBeH 0, cuctema BbINOSIHAET MPOrpamMMHbIN
MOHUTOPUHI  OBOHapy>XeHHbIX 3MNoyMbIlNeHHnKoB. [lepvog Tanmm-ayTta
ABNAEeTCA NepuvogoM MOHWUTOpuHra. Ecnm BO BpemMs MOHUTOpPUHra
nporpaMMmHoro obecnevyeHna Ons nepuoga W30NAUMM  YCTaAHOBIEHO
HEeHyneBoe 3HayeHue, cuctema aBTOMaTMYECKM BbINOSHAET annapaTHyro
M30NAUMI0 OT KOHTPONUPYEMbIX 3SI0YMbILUIEHHUKOB W yCTaHaBnuBaeT
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nepunog oXxXugaHnA B KadyectBe nepumoga MOHUTOPUHra. I'Iepvlo,u,
MOHUTOPUHIa OEeNCTBUTENEH, TONbKO ecnu nepuoa n3onAaunn paBeH 0.

Ecnu nepunoa n3onaumm n3SMmeHeH Ha 0, 3J10YMbILUTEHHUKN, ncnonb3yrowmne
COOTBeTCTByI'OLLl,I/IIZ nopT, yaanaAnTCd, a He OTCI1eXXNBakTCA

HacTtpoka MakcMManbHOro KofiM4yecTBa XOCTOB, KOHTPOSIMpYyeMbIX
ICMP Guard
KomaHga icmp-guard monitored-host-limit number
Onucanue number: yka3blBaeT MakCMMarnbHOE KOSIMYECTBO OTCIEXMBAEMbIX XOCTOB B
napameTpoB ananasoHe ot 1 go 4 294 967 295
KomaHaHbIn Pexum koHdurypaumn NFPP
PEXUM

PykoBoacteo no
NCMNOmb30BaHUIO

Ecnu konnyecTtBo oTcnexmBaeMblx xoctos gocturaeT 20 000 (3HaveHume no
YMOMYaHui0), a agMUHUCTpPATOp YCTaHaBMMBAET MakCMMarbHOE 4MCHOo
Hmwke 20 000, cuctema He ygansieT OTCrEXMBaEMblE XOCThbl, a nevyataet
xypHan «%ERROR: The value that you configured is smaller than current
monitored hosts 20000, please clear a part of monitored hosts.». 3OTa
MHpopMauma yBegoMnsaeT agMMHUCTpaTopa O TOM, YTO KOHUrypaumsi He
BCTyNaeT B CUMY M YTO HEKOTOPble OTCNEXMBaeMble XOCTbl HEOOXoaMMOo
yoanuTb.

Ecnu tabnuua otcnexmBaeMblX XOCTOB 3aMoflHEHa, cuctema nevyaTtaet
XypHan «% NFPP_ICMP_GUARD-4-SESSION_LIMIT: Attempt to exceed
limit of 20000 monitored hosts.», 4To6bl yBEOOMUTL agMUHUCTPaTOPA

HacTponka rmobanbHoro orpann4yenus ckopoctm ICMP Guard

KomaHga icmp-guard rate-limit {per-src-ip | per-port} pps
Onucaxve per-src-ip: orpaHn4MBaeT CKOPOCTb Kaxaoro ncxogHoro IP-agpeca.
napameTpos per-port: orpaHNuYMBaET CKOPOCTb KaXAOro nopTa.

pps: ykasblBaeT orpaHn4eHne CKopocTu B AgnanasoHe ot 1 go 19 999
KomaHaHbIn Pexnm koHdurypaummn NFPP
pexmm

Hactpowka rmo6anbHoro nopora ataku ICMP Guard

KomaHga icmp-guard attack-threshold {per-src-ip | per-port} pps
Onucaxve per-src-ip: HacTpavMBaeT Mopor ataku AN Kaxgoro ncxogHoro IP-agpeca.
napameTpoB

per-port: HacTpamBaeT NopPOr aTaku AN KaXdoro nopra.

pps: ykasbiBaeT nopor ataku B guanasoHe oT 1 go 19 999. EamHnua
n3MepeHnst — nak/c
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KomaHgHbIn
pexnm

Pexum koHdurypaumn NFPP

Hactpouka poBepeHHbIx xoctoB ICMP Guard

KomaHga icmp-guard trusted-host ip mask
Onucanwne ip: ykasbiBaeT IP-agpec.
fnapameTpos mask: ykasbiBaeT Macky IP-aapeca.
all: ncnonbsyeTcsa ¢ N0 ANa yaaneHus BCex JOBEPEHHbIX XOCTOB
KomaHaHbIn Pexum koHdurypaumn NFPP
pexvm

PykoBoacteo no

Ecnu Bbl HE XOTUTE OTCNEXNBATbL XOCT, Bbl MOXETE 3anyCTnTb 3Ty KOMaHAy,

NCMNOMb30BaHMIO | YTOOblI O0BEPSATb XOCTYy. OTOT [AOBEPEHHBbIN XOCT MOXET OTMpaBnAaTb
ICMP-nakeTol Ha LI 6e3 kakux-nMbo oOrpaHNyYeHuin CKOpOCTU WNn
coobLeHnd o TpeBore. Macky MOXXHO HAaCTPOUTbL TaknmM 06pa3oM, YTOObI HU
OOVH y3ern B O4HOM CErMeHTe CeTu He OTCrnexunBarncs.

Bbl MmoxeTe HacTpouTb 00 500 AOBEPEHHBIX XOCTOB
BkntoyeHune ICMP Guard Ha nHTepdence

KomaHga nfpp icmp-guard enable

KomaHaHbIn Pexnm koHdurypaumm nHtepdenca

pexum

PykoBoacteo no
MCNONb30BaHNIO

ICMP Guard, HacTpoeHHas B pexmme KoHurypauum nHtepdenca, mmeet
NPUOPUTET HaA 3aLLUTON, HACTPOEHHOW B pexnme KoHdurypaumm NFPP

Hactpowka nepunoaa nsonsumm ICMP Guard Ha nHtepcence

KomaHga nfpp icmp-guard isolate-period [seconds | permanent]
Onuncanne seconds: yka3blBaeT Nepuog n3onsaumm B cekyHaax. Ero MoxHo yctaHoBUTb
napameTpoB Ha 0 unn no6oe 3HayeHne ot 30 oo 86 400. 3HauyeHne 0 ykasbiBaeT Ha
OTCYTCTBME U30NALMUMN.
permanent: yka3blBaeT Ha NOCTOSIHHYHO U30NALMIO
KomaHaHbIn Pexnm koHdurypaumm nHtepdenca
peXunm
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HacTtponka orpaHunyeHusa ckopoctn ICMP Guard M nopora atakum Ha
UHTepcpence
KomaHga nfpp icmp-guard policy {per-src-ip | per-port} rate-limit-pps attack-
threshold-pps
OnucaHue per-src-ip: HacTpamBaeT OrpaHu4YeHne CKOPOCTU M MNOpor aTtaku Ansd
napameTpoB Kaxxgoro ncxogHoro IP-agpeca.
per-port: HacTpanBaeT OrpaHU4YeHne CKOPOCTM U MOPOT aTakn Ans Kaxaoro
nopra.
rate-limit-pps: ykasblBaeT OrpaHuWYeHme CKOpOoCTM B AnanasoHe oT 1 Ao
19999.
attack-threshold-pps: ykasbiBaeT nopor ataku B gnanasoHe ot 1 go 19 999
KomaHaHbIn Pexum koHdurypaumm nHtepderica
peXnm
PykoBogcteo no | MNMopor ataku gormkeH ObiTb paBeH Unv NpeBbIlwaTth Npeaesn CKopocTn
NCNoNb30BaHNIO

11.4.3.6. NMpumep koHdUrypaumm

3awumTa UM Ha ocHoBe ICMP Guard

CueHapuii e B cucreme cywectsytot atakm xoctoB ICMP, n HekoTopble XOCThbl He
MOTYT YyCMNEeLHO NPOMNMHroBaTb YCTPONCTBA.
e [lakeTHbI TpadMK HEKOTOPLIX XOCTOB B CUCTEME OYEHb BEMUK, U 3TU
nakeTbl AOMKHbI NPOWTU
LWarn e HacTpownTe nopor aTtaku Ha OCHOBE XOCTa.
HaCTPOWNKK

e YcTaHOBMWTE ONs Nepuoaa U3onsaumm HeHyneBoe 3HavyeHue.
e HacTpownTe AoBepeEHHbIE XOCThI

QTECH# configure terminal

QTECH(config)# nfpp

QTECH (config-nfpp)#icmp-guard rate-limit per-src-ip 20

QTECH (config-nfpp)#icmp-guard attack-threshold per-src-ip 30

QTECH (config-nfpp)#icmp-guard isolate-period 180

QTECH (config-nfpp)#icmp-guard trusted-host 192.168.201.46 255.255.255.255

Mpoeepka | 3anyctute komangy show nfpp icmp-guard summary, 4To6b6l O0TOBpPa3nTL
KOHpurypauuio

(Format of column Rate-limit and Attack-threshold is per-src-ip/per-
srcmac/per-port.)
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Interface Status Isolate-period Rate-limit  Attack-threshold
Global Disable 180 20/-/400 30/-/400

Maximum count of monitored hosts: 1000

Monitor period: 600s

3anyctnte komaHay show nfpp icmp-guard hosts, 4T0Obl OTOGpasnTb
oTcnexunBaemMble XOCTbl

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

3anyctute komaHay show nfpp icmp-guard trusted-host, 4To6bl 0TOGPa3nTL
AOBEpPEHHbIE XOCThI

IP address mask

192.168.201.46 255.255.255.255

Total: 1 record(s)

11.4.4. Hactpouka DHCP Guard
11.4.4.1. 3dochbeKkT KOHhUrypaumm

e DHCP-atakm naeHTUhunumpyoTca Ha OCHOBE XOCTOB MKW NOpPTOB. [Npy naeHTudukaumm
atak Ha ocHoBe xocta DHCP-aTakM naeHTUdUUMPYHOTCA Ha OCHOBE WCXOLHOro
IP-agpeca kaHanbHOro YypoBHA, uaeHtundwmkatopa VLAN m nopta. Kaxagbin Tun
naeHTMduKauumn atakm nMeeT orpaHnYeHne CKopocTu U nopor ataku. Ecnn ckopocTb
nepedadn naketos DHCP npeBbllaeT npeden CKOPOCTW, MakeTbl, npesBbllarolme
npegen ckopocTtn, otbpackiBaoTcs. Ecnm ckopocTb nepegaun naketoB DHCP
npesblllaeT MNopor aTaku, cucteMa pacrnedvaTtbiBaeT WHQopmauuio o TpeBore wu
oTnpasnseT trap-coobuieHuns. MNMpu nageHTMMKauMm atakm Ha OCHOBE XOCTa cucTeMa
TaKkKe U3onnpyeT UCTOYHWUK aTaku.

e Hactponte unsonauuio DHCP Guard gns HasHavyeHusl annapaTHO-U30SIMPOBAHHbIX
3anMcen NpPoTUB aTak XoCTa, YToObl MakeTbl aTakm He oTnpaBnsnucb Ha LM n He
nepechblnannce.

11.4.4.2. NMpumeyaHuns

e [N KOMaHObl, HACTPOEHHOW KaK B pexunme KoHdpurypauum NFPP, Tak n B pexume
KOH(purypaumm mHTepdenca, koHdurypauma B pexume KoHdurypaumm nHtepderica
UMeeT NpuopuUTET HaL TOMW, KOTOpasa HaACTpoeHa B pexnme KoHpurypaumm NFPP.
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M3onsauma oTknoveHa no YMOJ4YaHUIo. Ecnu nsonaums BkroveHa, 3N1I0YMbILUTTEHHUKN
3aIZMyT annapaTtHble 3anncun moaynd Ge3onacHOCTMW.

[ns goeBepeHHbIX NOPTOB, HACTPOEHHLIX Ansa otcnexvsaHus DHCP, DHCP Guard He
OencTByeT, NpegoTBpallasn noxHoe cpabaTtbiBaHne Tpadmka DHCP Ha foBepeHHbIX
noptax. [JononHuTenNbHbIE CBEOEHUSA O AOBEPEHHbIX NopTax Ang otcnexunsaHna DHCP
cM. B pasgene «Hactpovika DHCP Snooping».

11.4.4.3. llarn HacTpOUKMU

BknoyeHue DHCP Guard

(OB6sazaTenbHo) DHCP Guard Bknto4eHa no yMonyaHuio.

OTY QYHKUMIO MOXHO BKIHOUUTb B pexume KoHdurypauum NFPP unm B pexume
KOHcpurypaumm nHtepdenca.

Ecnn DHCP Guard oTkntoyeHa, cuctemMa aBTOMaTUYeck! OYULLLAeT OTCreXuBaemble
XOCTHhI.

Hactpowka nepunoaa nsonsaumm DHCP Guard

(OnuuoHanbHo) N3onsums DHCP Guard oTkntodeHa no ymosnyaHumto.

Ecnn nakeTHbIn Tpaduk 3MoyMmbilLNEHHUKOB MNPEBbILLAET OrpaHU4yeHne CKOPOCTH,
onpeaeneHHoe B CPP, Bbl MOXeTe HacTpouTb nepuog nsonsauum ans otbpackiBaHns
nakeToB W, crie4oBaTeNbHO, AN SKOHOMUM PECYPCOB NMOSIOCHI NPOMYCKaHMS.

Mepuron n3onaumMm MOXHO HacTpouTb B pexnume KoHdurypaumm NFPP unu B pexume
KOHUrypauum nHtepdenca.

Ecnn nepvopg wmsonsumm wuameHeH Ha 0, 3MOYMbILWMEHHWUKA, UWCNOMb3ytoLme
COOTBETCTBYIOLLMIA NOPT, yAANSOTCS, a8 HE OTCNEXUBaOTCS.

HacTponka nepuoga moHutopunra DHCP Guard

(O6sazaTenbHO) MoHuTOopuHr DHCP Guard BKMAOYEH NO yMOMNYaHMIo.

Ecnn HacTtpoeH nepuog usonaumm DHCP Guard, oH HanpsiMyio WUCNonb3yeTcsl B
KayecTBe nepuoga MOHUTOPUHIA, U HACTPOEHHbIN NEPUOL MOHUTOPUHIa TEPSAET CUIy.

[Mepuog MOHUTOPUHIA MOXXHO HACTPOUTL B pexxmme KoHdurypaumm NFPP.

HacTtpoka MakKcuManbHOro KoONu4yecTBa XOCTOB, KOHTpPONUpyeMbIX
DHCP Guard

(O6sazaTenbHO) Mo ymonyaHnio MakcMmarbHOE KOSIMYECTBO XOCTOB, KOHTPONMPYEMBbIX
DHCP Guard, coctaBnsieT 20 000.

PasymHO ycTaHOBMTE MakcMMaribHOE KOMWYECTBO XOCTOB, KOHTPONUPYEMbIX
DHCP Guard. T[lo mepe yBennyeHust KONMMYECTBA OTCMEXMBAEMbIX XOCTOB
ncrnonedyetcs 6onbLie pecypcos LM,

MakcnmarnbHoe KONMYeCTBO XOCTOB, KOHTponupyembix DHCP Guard, MoXXHO HacTpouTb
B pexunme KoHdurypauun NFPP.

Ecnn konnyectBo oTtcnexmBaeMblx xoctoB gocturaet 20 000 (3HadeHMe no
YMOMYaHMI0), @ agMMHUCTPATOp yCTaHaBMMBaeT MakcumarnbHoe uncnio Hwke 20 000,
cUcTeEMa He yaansieT OTCleXuBaemble XOCThl, a nevyaTtaeT xypHan «%ERROR: The
value that you configured is smaller than current monitored hosts 20000, please clear a
part of monitored hosts.". 3Ta nHcdopmaLma ysegomnseT agMMHUCTpaTopa O TOM, 4YTO
KOHUrypauus He BCTynaeT B CUlY U 4YTO HEKOTOpble OTCIEXMBAEMble XOCTbI
Heo6xoouMO yaanuTb.

Ecnu Ttabnuua oTcnexmBaeMbix XOCTOB 3amnofiHEHa, cucTeMa nevartaeT XypHan «%
NFPP_DHCP_GUARD-4-SESSION_LIMIT: Attempt to exceed limit of 20000 monitored
hosts.», 4ToBbl yBeAOMUTE agMUHUCTPATOPA.
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Hactpownka nopora ataku DHCP Guard
e Ob6gas3aTenbHbIn.

e [lopor atakm MOXHO HacTpouTb B pexume KoHdurypauunm NFPP unn B pexume
KOHpurypaumm nHtepdenca.

e Ecnu HacTpoeHHOe orpaHu4YeHne CKopocTu BonbLle nopora ataku, cMcTteMa neyataet
XypHan «%ERROR: rate limit is higher than attack threshold 500pps.», 4TOObI
yBE4OMUTb agMUHUCTpaTopa.

e Ecnu HacTpOeHHbI NOpor aTakM MeHbLUEe OrpaHUYeHns CKOPoCTU, cUcTemMa neyaTaeT
XypHan «%ERROR: attack threshold is smaller than rate limit 300pps.», 4TOObI
yBe4OMUTbL aaMUHUCTpaTopa.

e Ecnu namaTtb He MOXeT BbiTb BblaeneHa 0bHapy>XeHHbIM 3710yMbILLNEHHWKaM, cMcTeMa
nedataetr xypHan «%NFPP_DHCP_GUARD-4-NO_MEMORY: Failed to alloc
memory.», YToObl yBEAOMUTbL agMUHUCTPaTOpPA.

e OrpaHuyeHne CKOPOCTU Ha ocHoBe ucxodHoro MAC-agpeca vmeeT NpUopuTeT Hag
orpaHuyeHnem CKOpoCTM Ha OCHOBe MopTa.

11.4.4.4. NMpoBepka

e Korga xocT B ceTu oTnpasnseT naketbl atakm DHCP Ha KomMyTaTop, HAaCTPOEHHbIN C
DHCP Guard, npoBepbTe, MOryT NN 3TK NakeTbl 6bITb OTNpasneHs! Ha L.
e Ecnu napameTtp nakeToB npeBbILIAET NOpOr aTaku, oTobpaxaeTcs XXypHasn aTaku.

e Ecnn gns 3noymbiluneHHVWKa co3gaeTcs M30MnMpoBaHHas 3anvcb, oTobpakaeTcs
XXypHan nsonauuu.

11.4.4.5. CBA3aHHbIe KOMaHAbI
Mo6banbHoe BkNtoYeHne DHCP Guard

KomaHga dhcp-guard enable
KomaHaHbIn Pexnm koHdurypaummn NFPP
pexum

Hactpowka rmo6anbHoro nepmoaa msonsumm DHCP Guard

KomaHga dhcp-guard isolate-period [seconds | permanent]
OnucaHue seconds: yka3blBaeT Nepuog n3onsaumm B cekyHaax. Ero MoxHo yctaHoBUTb
napameTpoB Ha 0 unn no6oe 3HauveHne ot 30 go 86 400. 3HaveHne O ykasbiBaeT Ha

OTCYTCTBUE N3oNALNN.
permanent: yka3blBaeT Ha NOCTOAHHYO U30NALUIO

KomaHaHbIn Pexnm koHdurypaummn NFPP
peXunm

PykoBoacteo no | Mepvoa u3onsumMmn 3noymbllUfIieHHUMKa OenuTcs Ha [Ba Tuna: nepvoj
ncnonb3oBaHuio | rnobanbHoOM M3oNsSUMM U Nepuop U3oNsSuUM Ha OcHoBe nopTa (nepuoj
nokanbHoW m3onsauuu). Ons nopTta, ecnv nepuon M30nsLUMM Ha OCHOBE
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nopta He HaCTpPOEeH, UCMNOJ1b3yeTCAd rnodanbHbIN nepuoa wm3ondauun; B
NPOTUBHOM Clly4ae Ncnosnb3yeTcqa nepunoa n3ondumm Ha oCHOBe MnopTa

HacTpouka rmobansHoro nepuoga MmoHuntopuHra DHCP Guard

KomaHga dhcp-guard monitor-period seconds

OnucaHue seconds: ykasblBaeT NEepuo4 MOHUTOPUHra B CeKyHaax. 3HadeHue
napamMmeTpoB konebnetca ot 180 oo 86 400

KomaHaHbIn Pexum koHdurypaumn NFPP

PEeXUM

PykoBoacteo no

Ecnu nepvon usonsaumm paseH 0, cucTtema BbINOMHAET NPOrpamMmmHbIn

NCNONb30BaHNIO | MOHUTOPWUHI OBHapyXXeHHbIX 3MoyMbilneHHKoB. [lepuoa Tanm-ayTa
ABNSETCA NepuvoooM MOHWUTOpMHra. Ecnm BO BpemMs MOHMTOpPUHra
nporpaMMmHoro obecnevyeHuss Ons nepuoga W3oNsAUMM  YCTaAHOBIEHO
HEeHyneBoe 3HayeHue, cucTema aBTOMATUYECKM BLIMOMHSAET annapaTHyto
N30NAUMK0 OT KOHTPONUPYEMbIX 3IT0YMbILUIEHHUKOB W yCTaHaBnuBaeT
nepuoa OXuaaHusa B KayecTBe nepuoga MoHuTopuHra. [lepuop
MOHUTOPVHra eNCTBUTENEH, TONbKO eCnun nepuog n3onsauun pasen 0.
Ecnu nepvoa nsonsumm nameHeH Ha 0, 3noyMbILUNEHHMKN, NCNOMb3YLoLLne
COOTBETCTBYHOLLMI NOPT, YAANSTCS, @ HE OTCMEXMBaloTCA

Hactpoka MakcMManbHOro KonmM4yecTtBa XOCTOB, KOHTPOSMpYyeMbIX
DHCP Guard

KomaHga dhcp-guard monitored-host-limit number

OnucaHue number: ykasblBaeT MakCMMaribHOe KONM4YeCTBO OTCIIEXMBAEMbIX XOCTOB B

napamMmeTpoB ananasoHe ot 1 0o 4 294 967 295

KomaHaHbIn Pexnm koHdurypaummn NFPP

pexunm

PykoBoactBo no
NCNOSb30BaHMIO

Ecnu konnyecTtBo oTcnexmnBaeMblx xoctoB gocturaeT 20 000 (3HaveHme no
YMOMYaHWI0), a agMUHUCTpPaTOp YyCTaHaBnMBaeT MaKCUMaribHOe 4MCro
Hmxe 20 000, cuctema He ygandeT OTCrEXMBaAeMble XOCThbl, a nevartaeT
xypHan «%ERROR: The value that you configured is smaller than current
monitored hosts 20000, please clear a part of monitored hosts.". 3Ta
MHpopMaumsa yBegoMnsaeT agMMHUCTpaTopa O TOM, YTO KOHUrypaums He
BCTyNaeT B CUMY M YTO HEKOTOpble OTCMEeXMBaeMble XOCTbl Heobxoanmo
yoanuTb.

Ecnn Tabnuua oTcnexmBaembiX XOCTOB 3anofiHEHa, cucTema neyaTtaet
XypHan «% NFPP_DHCP_GUARD-4-SESSION_LIMIT: Attempt to exceed
limit of 20000 monitored hosts.», 4ToObl yBEAOMUTL agMUHUCTPaTOpa
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HacTpoiika rno6anbHoro orpaHu4yeHusi ckopoctu DHCP Guard

KomaHpa dhcp-guard rate-limit {per-src-mac | per-port} pps
Onucaxve per-src-mac: orpaHu4mMBaeT ckopocTb kaxgoro MAC-agpeca UCTOYHUKA.
fnapameTpos per-port: orpaHMyYMBaeT CKOPOCTb Ka)Xaoro nopTa.

pps: ykasblBaeT orpaHn4eHmne cKopocTn B ananasoHe ot 1 go 19 999
KomaHaHbIn Pexum koHdurypaummn NFPP
pexvm

Hactpouka rmob6anbHoro nopora ataku DHCP Guard

KomaHga dhcp-guard attack-threshold {per-src-mac | per-port} pps

Onucanne per-src-mac: HacTpamBaeT nopor artakM ana kaxgoro MAC-agpeca

napameTpoB NCTOYHMKA.
per-port: HacTpanBaeT NOPOr aTaku AN Kaxgoro nopTa.
pps: ykasbiBaeT nopor atakm B gumanasoHe ot 1 go 19 999. EguHuua
n3mepeHuss — nak/c

KomaHgHbIn Pexunm koHdurypaunn NFPP

pexunum

BknioyeHne DHCP Guard Ha uHTepdence

KomaHga nfpp dhcp-guard enable

KomaHaHbIn Pexnm koHdurypaumm nHtepdenca

pexum

PykoBoacteo no
1MCNONb30BaHNIO

DHCP Guard, HacTpoeHHasi B pexume KoHdurypauum nHtepdenca, umeet
NpPUOPUTET HaA 3aLLMTON, HACTPOEHHOW B pexnme KoHgurypaumum NFPP

Hactpowka nepnopa nsonsumm DHCP-Guard Ha nHTepcence

KomaHga nfpp dhcp-guard isolate-period [seconds | permanent]
Onuncanne seconds: yka3blBaeT Nepuog n3onsaumm B cekyHaax. Ero MoxHo yctaHoBUTb
napameTpoB Ha 0 unn no6oe 3HauveHne ot 30 go 86 400. 3HaveHne O ykasbiBaeT Ha
OTCYTCTBME U30NALMNMN.
permanent: yka3blBaeT Ha NOCTOSIHHYHO U30NALMIO
KomaHaHbIn Pexum koHdurypaumm nHtepderica
peXunm
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PykoBofacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa NFPP W
HacTtponka orpaHuyeHna ckopoctm DHCP Guard v nopora artakum Ha

UHTepcpence

KomaHga nfpp dhcp-guard policy {per-src-mac | per-port} rate-limit-pps attack-

threshold-pps

OnucaHue per-src-ip: HacTpamBaeT OrpaHu4YeHne CKOPOCTU M MNOpor aTtaku Ansd
napameTpoB Kaxxgoro ncxogHoro IP-agpeca.
per-port: HacTpanBaeT OrpaHU4YeHne CKOPOCTM U MOPOT aTakn Ans Kaxaoro
nopra.
rate-limit-pps: ykasblBaeT OrpaHuWYeHme CKOpOoCTM B AnanasoHe oT 1 Ao
19999.
attack-threshold-pps: ykasbiBaeT nopor ataku B gnanasoHe ot 1 go 19 999
KomaHaHbIn Pexum koHdurypaumm nHtepderica
PEXUM

PykoBogcteo no | Mopor ataku gomkeH ObiTb paBeH Ui NpeBbILAaTh NPeaen CKOpoCTU
NCNOSb30BaHMIO

11.4.4.6. NMNpumep koHdUrypaumm

3awmTa UIN Ha ocHoBe DHCP Guard

CueHapun

B cucteme cywectBytoT atakm xocta DHCP, n HekoTopble XOCTbl HE MOryT
3anpocuTtb IP-agpeca

Warn
HaCTPOWNKK

e HacTpouTe nopor ataku Ha OCHOBE XOCTa.
e YcTaHoOBMWTE ANs Neproaa M3onaunm HeHyneBoe 3HavYeHne

QTECH# configure terminal

QTECH(config)# nfpp

QTECH (config-nfpp)#dhcp-guard rate-limit per-src-mac 8

QTECH (config-nfpp)#dhcp-guard attack-threshold per-src-mac 16
QTECH (config-nfpp)#dhcp-guard isolate-period 180

lMpoBepka

3anyctute komaHgy show nfpp dhcp-guard summary, 4ToObl 0TOOpa3nTbL
KOHdoMrypaumio

(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
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PykoBofacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa NFPP W

Monitor period: 600s

3anyctnte komaHgy show nfpp dhcp-guard hosts, 4To6bl OTOGpa3nTbL
oTcnexunBaeMble XOCTbl

If col_filter 1 shows ™', it means "hardware do not isolate host".

VLAN interface MAC address remain-time(s)
*1 Gio/5 08c6.b3c2.4609 160
Total: 1 host

11.4.5. Hactpouka DHCPv6 Guard

11.4.5.1. dpchekT KOHbUrypauum

Atakn DHCPV6 naeHTnmumpyoTcs Ha OCHOBE XOCTOB Mnn NopToB. [Npn naeHTudunkaumm atak
Ha ocHoBe xocTa aTtakm DHCPV6 wuaeHTMduumMpyoTCa Ha OCHOBe wucxodHoro IP-agpeca
KaHanbHOro ypoBHsl, ngeHtndukatopa VLAN n nopta. Kaxabii TMn ngeHTudukaumm ataku
nMeeT orpaHMyeHne CKOpoCTM M nopor ataku. Ecnn ckopoctb nepepaym naketos DHCPv6
npeBbIlaeT OrpaHWyYeHne CKOpPOCTW, MakeTbl, MNpeBblllalowme OrpaHu4YeHne CKopocCTw,
oTbpacbiBatotcsa. Ecnu ckopocTb nepegayun naketoB DHCPV6 npeBbilwaeT nopor artakw,
cucTema rnevaTtaeTt MHopMaLmIo O TpeBore U OTrpaBnseT trap-coobLueHns.

11.4.5.2. MpnumeyaHun

[na komaHabl, HACTPOEHHOW KaK B pexnme koHdurypaumm NFPP, Tak u B pexuvme
KOHdourypaumm uHTepdenca, KOHpurypauma B pexume KoHdurypauum nHTepdenca
MMeeT NPUopUTET HaZ TOW, KOTopasi HacTpoeHa B pexume KoHdurypaumm NFPP.

N3onaums oTknodeHa no ymon4yanuio. Ecnv nsonsiums BkroveHa, 3n0yMbILNEHHUKA
3aiMyT annapaTtHble 3anucy moaynsi 6e3onacHoCTU.

[ns poBepeHHbIX MOPTOB, HACTPOEHHbIX Ans oTcnexuBaHuss DHCPV6, 3awwuTa
DHCPvV6 He gencTteyeT, npegoTBpaLllas foxHoe cpabartbiBaHne Tpadguka DHCPV6G Ha
JoBepeHHblx nopTtax. [ononHUTENbHbIE CBEAEHWS O [OO0BEepeHHbIX nopTax Ansg
otcnexuBaHna DHCPvV6 cm. B pasgene «Hactponka otcnexmsanms DHCPV6».

11.4.5.3. lUarn HacTpouKu
BknrwovyeHune DHCPv6 Guard

(O6szaTenbHo) DHCPV6 Guard BkntoyeHa no yMmon4yaHuio.

DHCPv6 Guard moxeT 6bITb BKItoUeHa B pexume KoHdurypaumm NFPP unu B pexnme
KOHdourypaumm nHtepdenica.

Ecnn DHCPv6 Guard oTkno4YeHa, cMctemMa aBToOMaTUYECKM OYMNLLAET OTCIEXMBaeMble
y3nbl.

Hactpownka nepmoga moHntopuHra DHCPv6 Guard

(O6s3atenbHo) Mepuog moHutTopuHra DHCPV6 Guard no ymondaHuio coctaBnset
600 cekyHa.

Ecnu HactpoeH nepuog msonaumm DHCPvV6 Guard, oH Hanpsmyk Mcnonb3yeTcs B
KayecTBe rnepuoaa MOHUTOPUHra, U HACTPOEHHbIN Nepno MOHUTOPUHIa He BCTyNnaeT B
cuny.
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PykoBofacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa NFPP W

Mepunog moHuTopuHra DHCPv6 Guard MOXHO HacTpouUTb B pexuMme KoHdurypaumm
NFPP.

HacTtponka MakcuManbHOro KoOnu4ecTBa XOCTOB, KOHTPOSUpPYyeMbIX
DHCPv6 Guard

(O6si3aTenbHO) o yMonyaHuio MakcumarnbHOE KONMYECTBO XOCTOB, KOHTPONMPYEMbIX
DHCPv6 Guard, coctaBnsiet 20 000.

PasymHO ycTaHOBMTE MakCMManbHOE KONMYECTBO XOCTOB, KOHTPOMMPYEMbIX
DHCPv6 Guard. [lo mMepe yBenuyeHMs KoruyecTBa OTCMEXMBAEMbIX XOCTOB
ncnonb3yetca 6onblue pecypcon LiM.

MakcnmanbHOe KONMYecTBO XOCTOB, KOHTponupyembix DHCPv6 Guard, MOXHO
HaCTPOMUTL B pexume koHgurypaumm NFPP.

Ecnn konuyectBo oTcnexumBaeMblx xoctoB pgocturaet 20 000 (3HadeHve no
YMOMYaHuI0), a aAMUHUCTPATOP yCTaHaBNMBaeT MakcumanbHoe uncno Huwke 20 000,
cucTeMa He ypansieT oTcrnexuBaemble XOCTbl, a nevataet xypHan «%ERROR: The
value that you configured is smaller than current monitored hosts 20000, please clear a
part of monitored hosts.". 3ta nHopmauusa ysegomnsaeT agMMHUCTpaTopa O TOM, YTO
KOH(purypaumuss He BCTynaeT B CWUly M 4YTO HEKOTOpble OTCREXWBAEMbIe XOCTbl
HeobXoauMo yaoanuThb.

Ecnn 1abnuua oTcnexuBaeMbiXx XOCTOB 3aroflHEHa, cucTema nedartaeT XypHan %
NFPP_DHCPV6_GUARD-4-SESSION_LIMIT: Attempt to exceed limit of 20000
monitored hosts.», 4To6bl yBeAOMUTL agMMHUCTPATOpPA.

Hactpouka nopora ataku DHCPv6 Guard

Ob6sa3aTenbHbIN.

Mopor atakm DHCPVv6 Guard MOXXHO HacTpouTb B pexnme KoHdpurypauun NFPP unu B
pexnme KoHurypauumn nHtepdenca.

Ecnu HacTpoeHHOe orpaHnyeHne ckopocTy b6onblue nopora ataku, cuctema nevartaet
XypHan «%ERROR: rate limit is higher than attack threshold 500pps.», u4TOGbI
yBEOOMWUTb aAMUHUCTPATOPA.

Ecnu HacTpoeHHbIN Nopor atakm MeHbLUe OrpaHUYEHMSI CKOPOCTU, CUCTEMA nevaTaeT
xypHan «%ERROR: attack threshold is smaller than rate limit 300pps.», 4TOObI
yBEOOMWUTb aAMUHUCTPATOPA.

Ecnu namsitb He MoXeT ObITb BblAeneHa 0OHapy>XeHHbIM 3110yMbILLUNIEHHUKAM, CUCTEMA
nedataet xypHan «%NFPP_DHCPV6 _GUARD-4-NO_MEMORY: Failed to alloc
memory.», YToObl yBEAOMUTb agMUHUCTPaTopa.

OrpaHuyeHne CKOpOCTU Ha ocHoBe mcxogHoro MAC-agpeca uMmeeT npuopuTeT Hag
orpaHMYeHnem CKOpOCTM Ha OCHOBE ropTa.

11.4.5.4. NpoBepka

Korga xoct B ceTu oTnpasnseT naketbl atakm DHCPv6 Ha koMMmyTaTop, HAaCTPOEHHbIA C
DHCPv6 Guard, npoBepbTe, MOIyT N1 9TK NakeTbl ObITb OTNpaeneHbl Ha LiMM.

Ecnu napameTp nakeToB npeBbILLAET NOPOr aTaku, oTobpaxaeTcs XKypHan aTaku.

Ecnu ans 3JI0yMblLWUNEHHUKa COo34aeTCA U30oNimpoBaHHaAA 3anuchb, 0T06pa>KaeTcs:|
XypHan nsonaduun.
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PykoBofacTeo no Hactponke cepus QSW-6910

Hactporika NFPP

11.4.5.5. CBsAA3aHHbIe KOMaHAbI

Mo6banbHoe BkNtoYyeHne DHCPv6 Guard

KomaHga dhcpv6-guard enable
KomaHaHbIn Pexum koHdurypaumn NFPP
pexum

HacTtpounka rmobansHoro nepuoga moHntopuHra DHCPv6 Guard

KomaHga dhcpv6-guard monitor-period seconds

OnucaHue seconds: ykasblBaeT MNEepuo4 MOHUTOPUHra B CeKyHaax. 3HadeHue
napamMmeTpoB konebnetca ot 180 go 86 400

KomaHaHbIn Pexum koHdurypaumn NFPP

PEXUM

PykoBoacteo no
NCMNOmMb30BaHUIO

Ecnn nepuog msonsumm paseH 0, cuctema BbINONHAET MPOrpamMMHbIv
MOHUTOPUHI  OBOHapy>XeHHbIX 3MnoyMmbllneHHukoB. [lepvon Tanmm-ayTta
ABNSETCH NepuoaoM MOHUTOpUHra. Ecnm Bo Bpems MOHUTOpUMHra
nporpaMMmHoro obecnevyeHns Ona nepuoga M3oNAUMM  YCTaAHOBIIEHO
HeHyneBoe 3HayeHue, cucTema aBTOMaTUYeCKWU BbINOMHAET annapaTHyo
N30NALUMI0 OT KOHTPONMPYEMbIX 3MOYMBILINEHHUKOB W yCTaHaBnvsaeT
nepuon OXuaaHWs B KavecTBe nepvoga MoHuTopuHra. [lepwuog
MOHUTOPWHra AeCTBUTENEH, TONbKO ecny nepuog nsonauun paseH 0.

Ecnu nepvog nsonsaumm nameHeH Ha 0, 3royMbILLNEHHUKA, UCNOMb3YoLLme
COOTBETCTBYIOLLMIA NOPT, YAANSTCS, 8 HE OTCNEXUBaOTCH

Hactponka
DHCPv6 Guard

MakKCUMalribHOro Konun4yecTtBa XOCTOB, KOHTPOJINpYyeMbIX

KomaHga dhcpv6-guard monitored-host-limit number

OnucaHue number: ykasblBaeT MakCMMarbHOe KONIM4YeCTBO OTCIIEXMBAEMbIX XOCTOB B
napamMmeTpoB ananasoHe ot 1 0o 4 294 967 295

KomaHaHbIn Pexnm koHdurypaummn NFPP

peXunm

PykoBoactBo no
NCNOSb30BaHMIO

Ecnu konnyecTtBo oTcnexmnBaeMblx xoctoB gocturaet 20 000 (3HaveHme no
YMOSYaHWI0), a agMUHUCTpPATOp YCTaHaBfMBaeT MakCUMaribHOE 4YUCIo
Hwke 20 000, cuctema He ypanseT OTCreXuBaemble XOCTbl, a neyataet
xypHan «%ERROR: The value that you configured is smaller than current
monitored hosts 20000, please clear a part of monitored hosts.". 3Ta
MHpopMaumsa yBegoMnsaeT agMMHUCTpaTopa O TOM, YTO KOHGUrypauusa He
BCTyNaeT B CUMY M YTO HEKOTOpble OTCMEeXMBaeMble XOCTbl HeOBXxoanmo
yoanuTb.
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PykoBofacTeo no Hactponke cepus QSW-6910

Hactporika NFPP

Ecnn T1abnuua oTcnexuBaemblX XOCTOB 3arofiHEHA, cucTema nedvataet

XypHan «%NFPP_DHCPV6_GUARD-4-SESSION_LIMIT: Attempt to
exceed limit of 20000 monitored hosts.», u4TOobbl YyBEOOMUTb
agMuHMCTpaTopa

HacTtponka rmobanbHoro orpaHn4yeHuns ckopoctn DHCPv6 Guard

KomaHga dhcpv6-guardrate-limit { per-src-mac | per-port} pps
OnucaHue per-src-mac: orpaHn4mMBaeT CKopocTb kaxxaoro MAC-agpeca nctovHuka.
fnapameTpos per-port: orpaHM4MBaeT CKOPOCTb KaXaoro nopTa.

pps: ykasbiBaeT orpaHn4eHne CKopocTu B ananasoHe ot 1 go 19 999
KomaHaHbIn Pexum koHdurypaumn NFPP
PEeXUM

Hactpouka rmo6anbHoro nopora ataku DHCPv6 Guard

KomaHnga dhcpv6-guard attack-threshold { per-src-mac | per-port} pps
Onuncanne per-src-mac: HacTpauBaeT nopor aTtakm ana kaxgoro MAC-agpeca
napameTpoB NCTOYHMKA.
per-port: HacTpanBaeT NOPOr aTaku AN Kaxgoro nopTa.
pps: ykasbiBaeT Nopor ataku B guanasoHe oT 1 go 19 999. EamHnua
n3mMepeHnss — nak/c
KomaHgHbIn Pexunm koHdurypaumm NFPP
pexunum
BknroyeHne DHCPv6 Guard Ha nHtepdence
KomaHga nfpp dhcpv6-guard enable
KomaHaHbIn Pexnm koHdurypaumm nHtepdenca
pexnm

PykoBoacteo no
NCNONb30BaHNIO

DHCPv6 Guard, HacTpoeHHasi B pexume KoHdurypauum umHtepdelica,
MMeeT NPUOPUTET Had 3aLUMTON, HACTPOEHHOW B pexume KOHurypaumm
NFPP
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PykoBofacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa NFPP W
HacTtponka orpaHuyeHna ckopoctm DHCP Guard v nopora artakum Ha
UHTepcpence
KomaHga nfpp dhcpv6-guard policy {per-src-mac | per-port} rate-limit-pps attack-
threshold-pps
OnucaHue per-src-mac: HacTpamBaeT OrpaHuM4YeHMe CKOPOCTU WM MOpor atakm Ans
napameTpoB Kaxxgoro ncxogHoro IP-agpeca.
per-port: HacTpanBaeT OrpaHU4YeHne CKOPOCTM U MOPOT aTakn Ans Kaxaoro
nopra.
rate-limit-pps: ykasblBaeT OrpaHuWYeHme CKOpOCTM B AmanasoHe oT 1 Ao
19999.
attack-threshold-pps: ykasbiBaeT nopor ataku B gnanasoHe ot 1 go 19 999
KomaHaHbIn Pexum koHdurypaumm nHtepderica
PEXUM
PykoBogcteo no | Mopor ataku gomkeH ObiTb paBeH Uy NpeBbIWaTh Npeaen CKopocTy
NCrosib30BaHMIO

11.4.5.6. NMpumep koHdUrypaumm

3awmTa UM Ha ocHoBe DHCPVv6 Guard

CueHapun | B cucteme cyuwlectBytoT aTtakm xoctoB DHCPVG, n obHapyxeHue cocepnemn
DHCPV6 He ygaeTcs Ha HEKOTOPbIX XOCTax
LWarn HacTtpownTe nopor atakm Ha OCHOBE XOcCTa
HaCTPOWNKK
QTECH# configure terminal
QTECH(config)# nfpp
QTECH (config-nfpp)#dhcpvé-guard rate-limit per-src-mac 8
QTECH (config-nfpp)#dhcpvé-guard attack-threshold per-src-mac 16
Mpoeepka | 3anyctute ceogHyto komaHay show nfpp dhcpv6-guard summary, 4TOGbI

0TOOpa3nTb KOHUrypauuio

(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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PykoBofacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa NFPP W

3anyctnte komaHgy show nfpp dhcpv6-guard hosts, 4yToGbl oTOOpasuTb
oTCrnexunBaemMble XOCThbl

If col_filter 1 shows ™', it means "hardware do not isolate host".

VLAN interface MAC address remain-time(s)
*1 Gio/5 08c6.b3c2.4609 160
Total: 1 host

11.4.6. Hactpounka ND Guard
11.4.6.1. dpchekT KOHbUrypauum

e AR ND Guard knaccudpumumpyeT naketel ND Ha Tpy Tuna B 3aBUCMMOCTU OT MUX
HasHaueHus: 1. NS n NA; 2. PC; 3. PA un nepeHanpasnexue (Redirect). MakeTbl Tna 1
ncnonb3yTca Ansg paspelweHns agpecos. MakeTbl TMNa 2 NCNonb3yTcs XocTamMuy 451
obHapyxeHuns wnto3a. MNakeTbl TUNa 3 cBs3aHbl C MapLupyTu3aumen: RA ncnonb3yotcs
ana obbaBneHuns wno3a KU npedukca, a naketbl Redirect ncnonb3yroTcs Ans
o6bABNEeHUa nyyiero next hop.

o B HacToswwee Bpemda nogaepxmBaeTcs TONbko naeHTndmkaums naketHom atakun ND Ha
OCHOBE nopTa. Bbl MOXeTe HacTPOUTb OrpaHNYEHNsI CKOPOCTM U MOPOrM aTaku AN 3TUX
Tpex TWMOB MNaKeTOB COOTBETCTBEHHO. Ecnm ckopocTb nepegaynm naketoB ND
npesblllaeT npedeni CKOPOCTM, NakeTbl, MpeBblllalwpne npegen  CKopocTw,
oTbpacbiBatoTca. Ecnn ckopocTb nepedayvm naketoB ND npeBbilaeT Nopor aTakw,
cucTemMa nevaTaeT XKXypHarbl 1 OTNpaBnseT trap-coobLueHus.

11.4.6.2. MpumevaHun

[na komaHabl, HacTpOeHHOW Kak B pexume koHdurypauum NFPP, Tak n B pexume
KOHdourypaumm uHtepdenca, KoHpurypauma B pexmme KOHurypaumm uHtepdenca mnmeet
NpUoOpUTET HaA4 TON, KOTopas HacTpoeHa B pexume KoHgurypauun NFPP.

11.4.6.3. lLUarn HacTpouKu

BknroyeHne ND Guard
o (OGszaTenbHo) ND Guard Bkrto4eHa Mo yMosyYaHuto.

o OTy (DYyHKUMIO MOXHO BKMNIOYMTb B pexume koHdurypauum NFPP unnn B pexume
KOHdoUrypaumm nHtepdenica.

BknroyeHune nopora ckopoctu nepeagpecaumm ND Guard
¢ (OnuuoHanbHO) ATa PYHKLMS BKIKOYEHA MO YMOMHYaHUIO.

e Ecnu BcTtynaet B cuny 3anvcb M3onaumMmM Ha OCHOBE MOPTOB, Bbl MOXETE BKIMIOYUTL 3Ty
yHKUMIO, 4TOBbI NponyckaTb HEKOTOpbIe NakeTbl, He OTOpackiBasi UX Bce.

e OTYy OYHKUMIO MOXHO BKIOYMTL B pexnme koHdurypaumm NFPP.
Hactpowka nopora ataku ND Guard
e Obgs3aTtenbHbIn.

e [lopor atakm ND Guard MOXHO BKMIOYUTb B pexume KoHdurypauun NFPP wvnn B
pexume koHdUrypauum nHtepdenca.
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e Ecnu HacTpoeHHOe orpaHu4eHne ckopocTy Bonblue nopora ataku, cuctema nevartaet
XypHan «%ERROR: rate limit is higher than attack threshold 500pps.», 4TOGbI
yBEe4OMWUTb aAMUHUCTPATOpPA.

e Ecnu HacTpoeHHbI NOPOr aTakn MeHbLUE OrpaHUYeHNss CKOPOCTK, cMcTemMa nevartaet
XypHan «%ERROR: attack threshold is smaller than rate limit 300pps.», 4TOObI
yBEOOMWUTb aAMUHUCTPATOPA.

e EcnunamaTtb He MOXeT BbITb HazHaYeHa 0BHapPYXEeHHbIM 3MT0YMbILLNIEHHMKaM, cucTeMa
nevartaet xypHan «%NFPP_ND_GUARD-4-NO_MEMORY: Failed to alloc memory.»,
4YTOObI yBEOOMUTL aAMMHUCTPATOPA.

11.4.6.4. NMpoBepka

Korga xocT B ceTv oTnpaBnsieT nakeTbl atakm ND Ha komMmyTaTop, HacTpoeHHbin ¢ ND Guard,
npoBepbTe, MOTYT N 3TN NakeTbl OblTb OTNpaBneHsl Ha L.

° Ecnun napamMeTp NakeToB MNnpeBbIllaeT NOpPOor aTtaku, 0T06pa>|<aeTc;| XypHan ataku.

11.4.6.5. CBA3aHHbIe KOMaHAbI

MoobanbHoe BkNtoYeHue ND Guard

KomaHga nd-guard enable
KomaHaHbIN Pexwum koHdurypauun NFPP
peXnm

BknioyeHne nopora ckopoctu nepeagpecaumm ND Guard
KomaHga nd-guard ratelimit-forwarding enable
KomaHaHbIn Pexunm koHdpurypaummn NFPP
pexum

Hactpoika rmo6anbHoro orpaHnyeHus ckopoctun ND Guard

KomaHga nd-guard rate-limit per-port [ns-na | rs | ra-redirect] pps
Onuncanne ns-na: ykasoiBaetT Ha NS n NA.
napameTpos rs: o6osHauaeT RS.

ra-redirect: ykasbiBaeT RA 1 nakeTbl nepeHanpaBeHus.

PpPS: YKasblBaeT OrpaHMyeHne cKopoctu B gnanasoHe ot 1 go 19 999
KomaHaHbIn Pexnm koHdurypaummn NFPP
peXnm
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HacTtpownka rmo6anbHoro nopora atakm ND Guard

KomaHpa nd-guard attack-threshold per-port[ns-na | rs | ra-redirect] pps
Onucanwne ns-na: ykasbiBaeT Ha NS n NA.
napameTpos rs: o6osHavaeT RS.
ra-redirect: ykasbiBaeT RA 1 nakeTbl nepeHanpaBneHusl.
pps: ykasblBaeT nopor ataku B guanasoHe oT 1 go 19 999. EamHnua
namepeHuss — nak/c
KomaHaHbIn Pexum koHdurypaumn NFPP
pexmm

PykoBoacteo no

I'Iopor ataku OormkeH ObITb paBeH uUnun npesBbillaTb npeaest CKOpocTn

NCMNOb30BaHMIO
BkntoyeHne ND Guard Ha nHtepcence

KomaHga nfpp nd-guard enable

KomaHgHbIn Pexum koHdurypaunm nHrepderica

peXnm

PykoBoacteo no
MCNONb30BaHNIO

ND Guard, HacTpoeHHas B pexume KOHurypaumm nHtepdenca, mmeet
npuopuUTET HaA 3aLLMTON, HACTPOEHHOW B pexnme KoHgurypaumum NFPP

HacTtponka orpaHnyeHuns ckopoctu ND Guard n nopora atakm Ha nHtepcence

KomaHga nfpp nd-guard policy per-port [ns-na | rs | ra-redirect] rate-limit-pps
attack-threshold-pps
Onuncanne ns-na: ykasoiBaetT Ha NS n NA.
napameTpos rs: o6osHauaeT RS.
ra-redirect: ykasbiBaeT RA 1 nakeTbl nepeHanpaBnieHusl.
rate-limit-pps: ykasblBaeT OrpaHMYeHMe CKOpPOCTM B AmanasoHe oT 1 ao
19999.
attack-threshold-pps: ykasbiBaeT nopor ataku B gnanasoHe ot 1 go 19 999
KomaHaHbIn Pexnm koHdurypaumm nHtepdenca
peXnm

PykoBoacteo no
NCMNOMb30BaHUIO

Mopor aTaku JomkeH ObiTb PaBeH Unv NpeBbILAaThL Npeaen CKopocTu
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11.4.6.6. Npumep KoHdUrypaumm

3awmTa npoueccopa Ha ocHoBe ND Guard

CueHapun | B cucteme cywectsytoT atakm y3noB ND, n obHapyxeHue coceden Ha

HEeKOTOPbLIX y3nax He yaaeTca

Warn
HaCTPOMKK

HacTtponTe nopor atakm Ha OCHOBE XOcCTa

QTECH# configure terminal

QTECH(config)# nfpp

QTECH (config-nfpp)# nd-guard rate-limit per-port ns-na 30

QTECH (config-nfpp)# nd-guard attack-threshold per-port ns-na 50

Mpoeepka | 3anyctute komangy show nfpp nd-guard summary, 4T06bI OTOBPA3UTH

KOHUrypauuto

(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. HacTtpouka Self-Defined Guard

11.4.7.1. 3doheKkT KOHhUrypaumum

HacTtponte Self-Defined Guard gnsi yctpaHeHust npobnem ¢ ceTeBbiMM atakamMm B OCOObIX
cueHapusXx.

11.4.7.2. NMpumeyaHuns

[lns komaHabl, HACTPOEHHOW Kak B pexunme kKoHdurypauumn Self-Defined Guard, Tak n B
pexnme KOHurypauum wuHTepdenca, KOHUrypauus B pexmme KOHurypaumm
MHTepenca mmMeeT nNPUOPUTET HaA KOHUrypauuen, HaCTPOEHHOW B peXxume
KoHdpurypaumm Self-Defined Guard.

Self-Defined Guard nmeeT npuoputeT Hag OCHOBHbIMK Guard’amu.

11.4.7.3. lLUarn HaCTpOMKMU

Hactpownka Guard Name

(ObsaizaTenbHo) Hactponte umsa Self-Defined Guard, 4tobbl cosgatb Self-Defined
Guard.

NMa [OOMmKHO ObiTb YHWMKANbHbIM, @ MOMs COOTBETCTBUS WM 3HAYEHUSA [OOSDKHbI
oTnnyatbesa ot nonen ARP, ICMP, DHCP, IP n DHCPv6 Guard'oB. Ecnu napameTpebil,
KOTOpble Bbl XOTUTE HAaCTPOUTb, YXe CyLeCTBYIOT, OTOoOpaxaeTcsa coobuieHune,
yKa3blBalLLEe Ha OWMOKY KOHpMrypaumm.

Hactpowka nonen cooTBeTCTBUA

O06sa3aTenbHbIN.
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CamoonpenensieMble nakeTbl KnaccuuumMpyroTCAd Ha OCHOBE CreayloLlmx Moren:
etype (Tmn kaHanbHoro yposHs Ethernet), smac (MAC-agpec uctodHuka), dmac
(MAC-agpec nonyyatens), protocol (Homep npotokona IPv4/IPv6),  sip
(IPv4/IPv6-agpec wucToyHuka), dip (IPv4/IPv6-agpec HasHadveHus ), sport (nopt
NCXOQHOro TPAHCMOPTHOIO YpOBHS) U dport (MOPT TPaHCNOPTHOrO YPOBHSI HA3HAYEHNS).

protocol peicteBuTeneH, TONbKO €Cnn 3HaYeHVWEM etype siBrnsieTcs ipv4 munu ipve.
Src-ip n dst-ip 4oNyCTUMBI, TOMNBbKO €CNU 3HAYEeHNEM etype aBnseTcs ipv4. src-ipvé u
dst-ipv6 gonyctMMmbl, TOSMbKO €Cnn 3HaYeHuem etype sBnsetcsa ipv6. src-port u
dst-port 4onycT1MbIl, TONbKO ecnn 3HaveHne protocol pasHo tcp unum udp.

Ecnv nonsa cosnageHusa (match fields) n 3HayeHus Self-Defined Guard nonHocTblo
Takme Xe, kak y cywectBytowen Guard, cuctema nedvataeT xypHan «%ERROR: the
match type and value are the same with define name (name of an existing guard).”,
4YTO6bI YBEOOMUTE agMUHUCTPaTOpa 00 ownbke KoHdUrypaumm.

Ecnu protocol HacTpoeH, Ho B nonuTrke conocTasnexus (match policy) etype ykasaH
kak IPv4 unn IPv6, cuctema nevataet xypHan «%ERROR: protocol is valid only when
etype is IPv4(0x0800) or IPv6(0x86dd).».

Ecnn src-ip n dst-ip HacTpoeHbl, HO etype He gBnsetca IPv4 B nonutuke
COOTBETCTBMUSA, cucTema nedartaet xypHan «%ERROR: IP address is valid only when
etype is IPv4(0x0800).».

Ecnn src-ipv6 n dst-ipv6 HacTpoeHbl, HO etype He aBnsetca IPv6 B nonutuke
COOTBETCTBMSA, cMCTeMa nevaTtaeT xypHan «%ERROR: IPv6 address is valid only when
etype is IPv6(0x86dd).».

Ecnn src-port u dst-port HacTpoeHbl, HO protocol He sensetca TCP wnn UDP B
nonuTMKe ConocTaeneHus, cuctema nedvataet xypHan «%ERROR: Port is valid only
when protocol is TCP(6) or UDP(17).».

B crnenytowenn Tabnuue nepedncrieHbl MOMAUTUKM  3alUTbl, COOTBETCTBYHOLLME
HEKOTOPbIM pacnpoCTPaHeHHbIM CeTeBbiM MpoTokonam. OrpaHuMyYeHUss CKOpOCTU U
Moporn artak, NepedYncrieHHble HWXe, MOryT CcoOoTBeTCTBoBaTb TpeboBaHusIM B
GONbLUNHCTBE CETEBLIX CLEHAPWEB M MpUBEAEHbl TOMbKO AN crnpaBku. Bbl MoxeTe
HacTPOUTb AONYCTUMbIE OrPaHNYEHNSI CKOPOCTM M MOPOrM aTaku Ha OCHOBE pearbHbIX
cLeHapves.

protocol  match policy per-src-ip | policy per-src-  policy per-port
mac

etype 0x0800 rate-limit 100 He npumeHunmo K | rate-limit 300
protocol 17 attatch-threshold STOU NONUTVKE attatch-threshold
dst-port 520 150 500
etype 0x86dd rate-limit 100 He npumeHunmo k | rate-limit 300
protocol 17 attatch-threshold STOU NONUTVKE attatch-threshold
dst-port 521 150 500
etype 0x0800 rate-limit 1000 He npumennmo K | rate-limit 2000
protocol 6 attatch-threshold STOU NONUTVKE attatch-threshold

dst-port 179 1200 3000
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protocol = match policy per-src-ip | policy per-src- | policy per-port
mac
BPDU dst-mac He npumeHumo K | rate-limit 20 rate-limit 100
08¢6.0300.0000 | aToit nonmuTike attatch-threshold | attatch-threshold
40 100
RERP dst-mac He npumeHumo K | rate-limit 20 rate-limit 100
08¢6.0300.0001 | aToi nonmuTKe attatch-threshold | attatch-threshold
40 100
REUP dst-mac He npumeHumo K | rate-limit 20 rate-limit 100
08¢6.0300.0007 | aToit nonnTike attatch-threshold | attatch-threshold
40 100
BGP etype 0x0800 He npumenHumo Kk | He npumeHumo K | He npumeHumo K
protocol 6 3TON NONNTUKE 3TOW NONUTUKE 3TOW NONUTUKE
dst-port 179
OSPFVv2 etype 0x0800 rate-limit 800 He npumenHnmo Kk | rate-limit 2000
protocol 89 attatch-threshold SToN nonuThke attatch-threshold
1200 3000
OSPFv3 etype 0x86dd rate-limit 800 He npumennmo K | rate-limit 2000
protocol 89 attatch-threshold STON nonuTke attatch-threshold
1200 3000
VRRP etype 0x0800 rate-limit 64 He npumennmo K | rate-limit 1024
protocol 112 attatch-threshold STOM NonuThke attatch-threshold
100 1024
IPv6 etype 0x86dd rate-limit 64 He npumenmmo K | rate-limit 1024
VRRP protocol 112 attatch-threshold STOU NONUTVKE attatch-threshold
100 1024
SNMP etype 0x0800 rate-limit 2000 He npumenHnmo Kk | rate-limit 2000
protocol 17 attatch-threshold SIS G attatch-threshold
dst-port 161 1200 3000
RSVP etype 0x0800 rate-limit 800 He npumennmo K | rate-limit 1200
protocol 46 attatch-threshold STOU NONUTVKE attatch-threshold
1200 1500

@ §) QTECH

MWP [OOCTYNHEE

299




PykoBofacTeo no Hactponke cepus QSW-6910

Hactporika NFPP

| www.qtech.ru_|
protocol match policy per-src-ip | policy per-src- policy per-port
mac
LDP etype 0x0800 rate-limit 10 He npumeHumo K | rate-limit 100
(UDP protocol 17 attatch-threshold 15 | 9TO1 NonnuTMke attatch-threshold
hello) dst-port 646 L

YUTo6bI cogepkaTb kak MOXXHO 605bLLUE CyLLEeCTBYHOLLMX TUMNOB NPOTOKOMNOB N 06neryntb
paclumpeHue HoBbIX TUNOB npoTokonos, self-defined guard nossonsawT xocTam
cBO60AHO KOMBUHMPOBATL NOMS TUMOB MakeToB. Ecnn koHUrypaumsa He NoaxoaurT,
CeTb MOXET BblMTK N3 cTPOs. [03TOMY CeTEBON aaMUHUCTPATOP LOMMKEH XOPOLLO 3HATh
ceTeBble MpoToKonbl. B kayecTBe cnpaBku B crnegyoouwen tabnuue nepeyncrneHsb
OONYyCTUMblEe KOHAUIypaumm U3BECTHbLIX B HAcTosLLee BpeMs NPOTOKONOB ASis 06Lwmx
nonutuk self-defined guard. ns gpyrmx NnpoTOKOMOB, HE NepeYnUCcneHHbIX B Tabnuue,
HacTpamBamnTe UX C OCTOPOXKHOCTHIO.

HacTpoiika rmno6anbHOro orpaHu4eHNs CKOpPOCTH U Nopora aTaku

(ObGsazaTenbHO) Ecnm atm napameTpbl He HacTpoeHsbl, self-defined guard Henb3s
BKITHOUUTD.

Bbl OOMKHbI HacTpouTb OOHO W3 MONen per-src-ip, per-src-mac u per-port. B
NPOTMBHOM Crlyyae nonuTuka He MOXeT BCTYNUTb B CUNY.

per-src-ip 4encTBMTENEH, TONBKO ecnn etype nmeet 3HadeHune 1Pv4 nnn IPV6.

OrpaHuyeHne CKOpOCTM, HACTpOeHHoe Ha ocHoBe wucxogHoro MAC-agpeca,
naeHTudukatopa VLAN v nopTa, MMeeT NpuopuTeT Hag4 OrpaHndYeHnemM, HaCTPOEHHbIM
Ha ocHoBe ucxoaHoro IP-agpeca, ngeHtngukatopa VLAN v nopra.

MonuTtnka naeHtTndmrkaumm xocta Ha ocHoe noptoB self-defined guard gormkHa 6bITb
cornacosaHa ¢ rnobanbHor NOANTUKOM MAEHTUMKALMM XOCTOB Ha OCHOBE MOPTOB.

Ecnu nonutuka per-src-ip HactpoeHa He rmobankHo, a HacTpoeHa Ansi nopTa, cuctema
nedvartaert xypHan «%ERROR: name (hame of a self-defined guard) has not per-src-ip
policy.», 4ToObl yBeAOMUTb agMuUHUCTpaTopa 06 ownbke KoHdUrypaumu.

Ecnu nonutuka per-src-mac HacTpoeHa He rnobanbHO, a HacTpoeHa Ansd nopra,
cuctema nedataet xypHan «%ERROR: name (name of a self-defined guard) has not
per-src-mac policy.», 4Tobbl yBegOMUTbL agMUHUCTpaTopa 06 owmnbke koHdUrypaumm.

Ecnu namsitb He MoxeT ObITb BblAeNneHa 0OHapyXeHHbIM 3110yMbILLUIIEHHWKAaM, CUCTEMA
nedataet xypHan «%NFPP_DEFINE_GUARD-4-NO_MEMORY: Failed to allocate
memory.», YToObl yBEAOMUTb agMUHUCTPaTOpa.

Ecnu HacTpoeHHOe orpaHnyeHne ckopocTu Bornblie nopora ataku, cuctema nevaTtaer
xypHan «%ERROR: rate limit is higher than attack threshold 500pps.», 4TOObI
yBEOOMWUTbL aAMUHUCTPATOPA.

Ecnun HacTpoeHHbIN Nopor atakm MeHbLUEe OrPaHUYEHMS CKOPOCTU, CUCTEMA nevaTaeT
XypHan «%ERROR: attack threshold is smaller than rate limit 300pps.», 4TOObI
yBEOOMWUTL aAMUHUCTPATOPA.

Hactpowka nepmoga rmno6anbHOro MOHUTOPUHra

(O6s3atenbHO) MNMeprog MOHMTOPKMHIA NO ymon4daHuto coctasnset 600 cekyHa.

Ecnu nepvop n3onaumnm HacTpoeH, OH HanpsiMyto UCMoNb3yeTcs B kayecTBe nepuoaa
MOHMTOPWHIa, U HACTPOEHHbIN Nepuos MOHUTOPUHIA TEPSIET CUTTY.

Meprog MOHMTOpPMHIa MOXHO HacTpouTb B pexume self-defined guard.
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Ecnu nepunog mn3onAauunn paBeH 0, cuctema BbINONHAET I'IpOFpaMMHbII;I MOHUTOPUHT
06Hapy)KeHHbIX 3N10YMbILUNTEHHUKOB. I'Iepmo,u, TaVIM-ayTa ABNAeTcA nepuoagom
MOHUTOPUHIa. Ecnmneo BpemMa MOHUTOPUHIa NporpamMmmHOro obecneyeHus ana nepunoaa
n3ondaumm yctaHoBrieHO HeHyrneBoe 3HadeHue, CUMcCteMma aBTOMaTUYEeCKU BbINOJHAET
annapaTtHyr Mn3onAUunio OT KOHTPONMpyeMbiX 3NT0YyMbILLUNEHHUKOB U yCTaHaBMBaeT
nepunong oOXxuwaaHna B KaydectBe nepmoaa MOHUTOPUHIA. I'Iepvlo,u, MOHUTOPUHIa
OeNCcTBUTENEH, TONMbKO eCnu nepunoa mn3ondunn paBeH 0.

Ecnu nepunoa wm3ondumMm  MU3MEHEH Ha 0, 3NI0YMbIWNEHHUKNA, UCNONb3youne
COOTBeTCTByI'OLLI,I/IIZ nopT, yaanarTCAd, a He OTCIEXMUBAKTCA.

HaCTpOVIKa MakKCUMalribHOro Kofim4yecTteBa OoTClrieXKnBaeMbIiX XOCTOB

(O6si3aTenbHO) Mo ymMonyaHuio MakcMMaribHOe KONMMYECTBO OTCNEXMBAEMbIX XOCTOB
coctasngeT 20 000.

Pa3yMHO yCTaHOBUTE MaKCUMalibHOE KOJNMM4YeCTBO OTCIleXMBAaEeMblX XOCTOB. Mo mepe
yBennyeHuna KonnyectBa OTCIieXnBaeMbIX XOCTOB UCMNOJIb3yeTCA oonbLue pecypcos

L.
MakcrmanbHOe KONMMYeCTBO KOHTPOMMPYEMbIX XOCTOB MOXHO HacTpPOWUTb B pexume
self-defined guard.

Ecnn konnyectBo oTcnexmBaeMblx xoctoB pgocturaetr 20 000 (3HadeHue no
YMOJSYaHMI0), @ agMUHUCTPATOP yCTaHaBnMBaeT MakcumansHoe ymcno Hwke 20 000,
cucTtemMa He yganseTt OTClexuBaemble XOCThl, a nevyaTtaeT xypHan «%ERROR: The
value that you configured is smaller than current monitored hosts 20000, please clear a
part of monitored hosts.». 3ta nHcdopmauunsa ysegomnseT agMUHUCTpaTopa O TOM, YTO
KOH(purypauusi He BCTynaeT B CWUly M YTO HEKOTOPble OTCMEXUBAEMble XOCTbl
HeobXxoauMo yaoanuThb.

Ecnn Tabnuua oTcnexmBaemblX XOCTOB 3arofiHeEHa, cucTeMa nevyaTaeT >XypHan
«% NFPP_DEFINE-4-SESSION_LIMIT: Attempt to exceed limit of name's 20000
monitored hosts.», 4yTo6bl yBEAOMUTL agMUHUCTpaTOpPA.

HacTpoiika foBepeHHbIX XOCTOB

(OnuunoHanbHo) Mo ymMonyaHuio OBEPEHHbIA XOCT HE HAaCTPOEH.

Bbl moxeTe HacTpouTb 0o 500 goBepeHHbix IP-agpecos nnn MAC-agpecoB ans self-
defined guard.

[loBepeHHbIe XOCTbl MOryT ObITb HAcTpoeHbl B pexnme self-defined guard.

Ecnu Bbl He XOTUTE OTCNEXMBaTb XOCT, Bbl MOXETE 3anyCTUTb CrneaylLlme KoMaHabl,
4YTOObI [OBEPATHL XOCTY. ATOT LOBEPEHHbIN XOCT MOXET oTnpaBnsaTb ICMP-nakeTbl Ha
LM 6e3 kakmx-nmbo orpaHnYeHMn CKOPOCTM WU Npenynpexgaromx CoobLeHUN.
Macky MOXXHO HAaCTPOUTb Takum 06pa3oM, YTOObI HA OAMH XOCT B O4HOM CETMEHTE CETU
He oTcrexuBancs.

lMepen HaCTPOWMKOW OOBEPEHHBIX XOCTOB HEOOXOOMMO HACTPOUTL TUM COOTBETCTBUS.
Ecnu Tvn naketa — IPv4 B nonuTuke conocTaBneHns, Bam He paspeLleHo HacTpamBaTb
posepeHHble agpeca IPv6. Ecnv Tnn naketa — IPvV6 B NONUTUKE COMOCTaBfIEHMs], Bam
He paspeLleHo HacTpanBaTb JOBepeHHble agpeca IPv4.

Ecnn Tvn cooTBETCTBMS HE HACTPOeH, cnuctema nedvartaet xypHan «%ERROR: Please
configure match rule first.».

Ecnn pobaeneH goeepeHHbI xocT IPv4, HO etype He sBnsieTca IPv4 B nonutuke
conocTtaBneHusi, cuctema pacnedartaet XypHan «%ERROR: Match type can’t support
IPv4 trusted host.».
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Ecnn pobaBneH goepeHHbIn xocT IPV6, HO etype He gaBnsieTca IPv6 B nonuTuke
conocTaeneHud, cuctema nevartaet xypHan «%ERROR: Match type can’t support IPv6
trusted host.».

Ecnn Tabnuua poBepeHHbIX XOCTOB 3anofiHeHa, cucTemMa nevaTtaeT XypHan
«%ERROR: Attempt to exceed limit of 500 trusted hosts.», 4TOGbI yBEOOMUTHL
agMuHMUcTpaTopa.

Ecnm B Tabnuue OTCNeXuBaembliX XOCTOB CyLIECTBYeT Kakasa-nMbo 3anuchb,
COOTBETCTBYIOLLAsA [OBepeHHoMy XxocTy (IP-agpeca coBnagaloT), cucTema
aBTOMaTMYeCKU yaansaeT 9Ty 3anuch.

Ecnn poBepeHHbI XOCT He MOXeT ObiTb ydaneH, cucTemMa nedaTaeT XypHan
«%ERROR: Failed to delete trusted host 1.1.1.0 255.255.255.0.», 4T06bI YBEOOMUTD
agMUHUCTpaTopa.

Ecnn xocTy Henb3a JoBepATb, cuctema nedartaet xypHan «%ERROR: Failed to add
trusted host 1.1.1.0 255.255.255.0.», 4t0o6bl yBEAOMUTL aOMUHMUCTPATOpPA.

Ecnun xocT, KOTOPOMY MOXHO AOBEPSATb, Y)KE CyLLEeCTByeT, cUcTemMa nevartaeT XypHan
«%ERROR: Trusted host 1.1.1.0 255.255.255.0 has already been configured.», 4To6bl
yBeOMUTbL agMUHUCTpaTopa.

Ecnn xocT, koTopbIn HEOBX0OUMO YAanuTb U3 AOBEPEHHON Tabnuupl, HE CyLLEeCTBYeT,
cuctema nedvataeT xypHan «%ERROR: Trusted host 1.1.1.0 255.255.255.0 is not
found.», 4TOGLI yBEAOMUTEL aOMUHUCTPATOPA.

Ecnn namsatb He moxeT ObiTb BblgerieHa OOBEPEHHOMY Y3fy, cucTema nedaTaet
xypHan «%ERROR: Failed to allocate memory.», 4To6bl yBegoMUTL agMUHUCTPATOpPA.

BknroueHue Self-Defined Guard

Ob6sa3aTenbHbIN.

Bbl OOMKHbI HAaCTpOUTb MO KpamHEW Mepe OAHy MONMTUKY mMexgy nonutukon Self-
Defined Guard Ha ocHoBe xocTa u nonutukon Self-Defined Guard Ha ocHoBe nopTa. B
npoTtueHom cny4dae Self-Defined Guard He moXxeT ObiTb BKMOYEHA.

Ecnn Self-Defined Guard oTkniodeHa, cuctemMa aBTOMaTUYECKM  ouMLLaeT
OoTCreXuBaemMble XOCTbl.

Self-Defined Guard moxHo HacTpouTb B pexume Self-Defined Guard nnu B pexume
HacTpownku nHTepdenca.

Ecnn nonutuka Self-Defined Guard HacTpoeHa He nonHocThio, Self-Defined Guard He
MOXeT ObITb BKMOYEHA, M OTOOpaxaeTca 3anpoC Ha yBedOMSIEHME XOCTOB 06
OTCYTCTBYHOLUMX KOHOMIYypaLUMAX NONUTUKMN.

Ecnn nmsa Self-Defined Guard He cywecTtByeT, cuctema nevataeT xypHan «%ERROR:
The name is not exist.».

Ecnn tvn cooTtBetcTBUA He HacTpoeH ansa Self-Defined Guard, cuctema nedyataer
xypHan «%ERROR: name (name of the self-defined guard) doesn't match any type.».

Ecnn nonutnka gnsa Self-Defined Guard He HacTpoeHa, cucTema nedartaeT XKypHarn
«%ERROR: name (name of the self-defined guard) doesn't specify any policy.».

11.4.7.4. NMpoBepka

Korga xocT B ceTu oTnpaBnsieT nakeTbl HA KOMMyTaTop, HacTpoeHHbln ¢ Self-Defined Guard
NFPP, npoBepbTe, MOryT Nin 9TK NakeTbl ObiTb OTNpaBneHsl Ha L.

Ecnun ckopocTb nNakeToB OT HEHAOEXHOro XOCTa MpEeBbIAET MOpor aTaku,
oTobpaxaeTcd XXypHan aTak.
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o Ecnu ans 3N10yMbllUNIEHHNKa Cco34aeTCcA U30rimpoBaHHaA 3anuchb, OTO6pa)KaeTCF|
XypHan nsonauun.

11.4.7.5. CBA3aHHbIe KOMaHAbI

Hactpounka umenum Self-Defined Guard

KomaHpa define name
Onucanwne name: ykasbiBaeT nmsa Self-Defined Guard
napameTpoB
KomaHaHbIn Pexum koHdurypaumn NFPP
PEeXUM
Hactpouka noneun coBnagenus Self-Defined Guard
KomaHga 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]
Onuncanne type: ykasbiBaeT TN NakeToB kaHanbHOro ypoBHA Ethernet.
napameTpos smac: ykasbiBaeT MAC-agpec UCTOYHMKA.
smac_mask: yka3biBaeT Mmacky ncxogHoro MAC-agpeca.
dmac: ykasbiBaeT MAC-agpec Ha3HauYeHus.
dst_mask: ykasbiBaeT macky MAC-agpeca HasHaueHus.
protocol: ykasbiBaeT HOMep npoTokona naketos |IPv4/IPv6.
Sip: ykasblBaeT ncxoaHbl agpec IPv4.
sip-mask: ykasbiBaeT Macky ncxogHoro IPv4-agpeca.
Sipv6: ykasbiBaeT ucxogHoin IPv6-agpec.
sipv6-masklen: ykasbiBaeT gnMHy macku ncxogHoro IPv6-agpeca.
dip: ykasbiBaeT |IPv4-agpec HasHaueHus.
dip-mask: ykasbiBaeT macky |IPv4-agpeca HasHayeHus.
dipv6: ykasbiBaeT IPv6-agpec HasHaueHus.
dipv6-masklen: ykasbiBaeT anuHy macku IPv6-agpeca Ha3Ha4vyeHus:.
sport: ykasbiBaeT MWAEHTUMPUKATOP WCXOAHOro MopTa TPaAHCMNOPTHOro
YPOBHS.
dport: ykasbiBaeT ngeHTMdpnkaTop LeneBoro nopta TPaHCNOPTHOMO YPOBHSA
KomaHaHbIn Pexwum koHdurypauun Self-Defined Guard
peXunm
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PykoBoactso no
NCNOSb30BaHMIO

Cospante Hosyl Self-Defined Guard
COOTBETCTBYHOLLME 3TON 3aLmTe

N yKaXute nona nakerta,

HacTponka rmobanbHOro orpaHn4yeHunst CKopocTtu n nopora arakm Self-Defined

Guard

KomaHga global-policy {per-src-ip | per-src-mac | per-port} rate-limit-pps attack-
threshold-pps

Onucaxue per-src-ip: cobupaeT CTaTUCTUKY CKOPOCTU ANSA naeHTndukaLumm xocta Ha

napameTpoB ocHoBe ucxogHoro IP-agpeca, ngeHtudukatopa VLAN n nopra.
per-src-mac: cobupaeT CTaTUCTUKY CKOPOCTU ANs uaeHTudukaumm xocra
Ha ocHoBe ncxogHoro MAC-agpeca, ngeHtundpukaropa VLAN n nopta.
per-port: cobupaeT CTaTUCTUKY CKOPOCTM Ha OCHOBE Kaxaoro mnopta
npuema nakeToB.
rate-limit-pps: ykasbiBaeT orpaHn4eHne CKopocCTHu.
attack-threshold-pps: ykasbiBaeT nopor ataku

KomaHaHbIn Pexwum koHdurypauun Self-Defined Guard

pexum

PykoBoacteo no
MCNONb30BaHNIO

Mepen cosgaHuem tuna Self-Defined Guard Heo6xoamMmo ykasaTb NpaBuna
Knaccudukaumm CTaTUCTUKM CKOPOCTW [Ofsd 3TOro Tuna, a MMEHHO:
naeHTUdrKaLumio XocTa Ha oCcHoBe ucxogHoro IP-agpeca, ngeHtudpnkaunio
xocta Ha ocHoBe MAC-agpeca WCTOYHMKA, CaMoonpenensaemyto
CTaTUCTUKY CKOPOCTW Nepedadv NakeToB HA OCHOBE XOCTa Un CTaTUCTUKK
CKOPOCTW Ha OCHOBE MopTa W YyKasaTb OrpaHUYEHUs1 CKOPOCTU U MOpPOrn
aTaku ond yKasaHHbIX NpaBus

Hactpoika nepmnopa rno6ansHoro moHntopunra Self-Defined Guard

KomaHpa monitor-period seconds

Onuncanne seconds: ykasblBaeT MNepuvos MOHUTOPWHra B CeKyHaax. 3HadeHue
napamMmeTpoB konebnetcsa ot 180 go 86 400

KomaHaHbIn Pexum koHdurypaumn Self-Defined Guard

pexmm

HacTtpoika MakcuMmanbHOro Kosin4yectBa KOHTponupyembix xoctoB Self-

Defined Guard

KomaHnaa monitored-host-limit number
OnucaHue number: ykasblBaeT MakCMmMarnbHOE KONMYECTBO OTCIIEXMBAEMbIX XOCTOB B
napameTpoB AnanasoHe oT 1 0o 4 294 967 295
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KomaHgHbIn
pexnm

Pexum koHdurypaumm Self-Defined Guard

Hactpouka noBepeHHbIx xocToB Self-Defined Guard

KomaHpa trusted-host {mac mac_mask | ip mask | IPv6/prefixlen}
Onucanwne mac: ykasbiBaeT MAC-agpec.
napameTpos mac_mask: ykasbiBaeT macky MAC-agpeca.

ip: ykasbiBaeT IP-agpec.

mask: yka3biBaeT macky |IP-agpeca.

IPv6/prefixlen: ykasbiBaeT agpec IPv6 n onvHy ero macku.

all: ncnonbsyeTcsa ¢ N0 ANA yaaneHus BCex JOBEPEHHbIX XOCTOB
KomaHgHbIn Pexwum koHdurypauun Self-Defined Guard
pexvm

MoobanbHoe BkNtoYyeHue Self-Defined Guard

Komanpa define name enable

Onuncanne name: ykasbiBaeT umsa Self-Defined Guard
napameTpos

KomaHgHbIn Pexunm koHdurypaummn NFPP

pexunum

PykoBoacteo no

KoHdpurypauus BctynaeT B cury TOMbKO MOCME TOro, Kak Bbl HACTpoUTe

ncrnonb3oBaHutio | match, rate-count, rate-limit n attack-threshold. B npotuBHOM cnyyae
KOH(purypaums He paboTaeT
Bknro4yeHue Self-Defined Guard Ha uHTepdence
KomaHga nfpp define name enable
Onuncanne name: ykasbiBaeT nmsa Self-Defined Guard
napameTpoBs
KomaHaHbIn Pexnm koHdurypaumm nHtepdenca
peXnm

PykoBoacteo no
NCMNOMb30BaHUIO

Camoonpepensemoe  (Self-Defined) wuma  pgomkHo  cywecTtBoBaTb.
KoHpurypauma BcTynaeTt B Cuny TONMbKO MOCME TOro, Kak Bbl HacTpoute
match, rate-count, rate-limit n attack-threshold. B npotuBHOM cny4yae
KOHJurypauusa He pabotaet
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Hactpounka orpaHunyeHuss ckopoctu u nopora ataku Self-Defined Guard Ha
UHTepcpence
KomaHga nfpp define name policy {per-src-ip | per-src-mac| per-port} rate-limit-
pps attack-threshold-pps
Onucanwne name: ykasbiBaet nmsa Self-Defined Guard.
fnapameTpos per-src-ip: HacTpamBaeT OrpaHu4YeHne CKOPOCTU M MNOpor aTtaku Ansd
Kaxxgoro ncxogHoro IP-agpeca.
per-src-mac: HacTpauBaeT OrpaHuMYeHme CKOPOCTU WM NOpOor ataku Ans
kaxxgoro MAC-agpeca NCTO4YHMKA.
per-port: HacTpaMBaeT OrpaHMyYeHne CKOPOCTM 1 NOPOT aTaku AN KaXaoro
nopra.
rate-limit-pps: ykasblBaeT OrpaHuWYeHne CKOpOCTM B AmanasoHe oT 1 Ao
19999.
attack-threshold-pps: ykasbiBaeT nopor atakvu B gnanasoHe ot 1 go 19 999
KomaHaHbIn Pexum koHdurypaumm nHtepdenca
pexum
PykoBogcteo no | MNMopor ataku gormkeH ObiTb paBeH Unv NpeBbIlaTth Npeaen CKopocTn
NCNOSb30BaHMIO

11.4.7.6. NMpumep koHdUrypaumm

3awmTa UIN Ha ocHoBe Self-Defined Guard

CueHapun | basosble guard’bl He MOTYT 3aWmMTUTL cuctemy oT RIP-atak
Larn Hactponte Self-Defined Guard ¢ knouyeBbIMM NOMsIMA, COOTBETCTBYHOLLMMU
HacTponkn | naketam RIP.

HacTtpownTe orpaHnyeHne ckopocTu.
HacTtponTe goBepeHHble XOCThI

QTECH# configure terminal

QTECH(config)# nfpp

QTECH (config-nfpp)#define rip

QTECH (config-nfpp-define)#match etype 0x0800 protocol 17 dst-port 520
QTECH (config-nfpp-define)#global-policy per-src-ip 100 150

QTECH (config-nfpp-define)#trusted-host 192.168.201.46 255.255.255.255
QTECH (config-nfpp-define)#exit

QTECH (config-nfpp)#define rip enable
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Mpoeepka | 3anyctute komangy show nfpp define summary rip, 4To6bl OTOGpa3uTL
KOHcpurypauuio

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/-/- 150/-/-

3anyctute komaHay show nfpp define trusted-host rip, 4Tobbl OTOGpPaA3UTL
AOBEpPEHHbIE XOCThI

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/-/-

3anyctute komaHgy show nfpp define hosts rip, 4To6bl OTOGPaA3NTL
oTcnexunBaemMble XOCThbl

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

11.4.8. HacTtpouka LeHTparim3oBaHHOro pacnpegeneHus nonochobl
nponycKaHus
11.4.8.1. 3drchekT KOHhUrypaumum

HactponTe ueHTpanu3oBaHHOE pacnpenernieHns nponycKHOW CnOoCOBOHOCTM, 4TOOblI nakeThbl
ynpasrneHns n npotokona obpabaTtbiBanvcb B NEPBYIO ovepenb, Koraa ceTb 3aHdaTa.

11.4.8.2. NMpumeyaHunsn

[omkHO ObITb BBLINOMHEHO cregyolee ycrosue: OOMNYCTUMBbIA NPOLEHTHbIM AManas3oH Tuna
naketoB < 100 % — npoueHT CyMMbl ABYX ApPYruX TUMOB.
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11.4.8.3. lWUarn HacTpoOUuKu

HaCTpOVIKa MaKCUMalribHOM HpOHyCKHOVI CnocobHoCcTU YKa3aHHbIX NakeToB

(Obsi3aTenbHO) MakeTbl ynpaBneHusi, MapLUpyTM3aumMm U NPOTOKONa UCMOMb3YHOT OAHY U Ty Xe
Nonocy NPonyckaHWsl Mo YMOMYaHMIo.

HaCTpOVIKa MaKCUMaJribHOro npoueHTa yka3aHHbIX NakeToB B o4epeaun

(O6si3aTenbHO) No ymonyaHuio nakeTbl ynpaeneHnsa 3aHnmatot 30 % nponyckHOM cnocoBHOCTH,
nakeTbl MapLLpyTa 3aHumatoT 25 %, a nakeTbl NPOTOKOMNa 3aHMMaloT 45 %.

11.4.8.4. NMpoBepka

OTtnpaBbTe 0OMbLIOE KOMMYECTBO MNPOTOKOSMbHBLIX MAKeTOB, TakMx Kak naketbl OSPF, Ha
KOMMyTaTOp, YTO NPUBOAMT K BbICOKOM 3arpy3ke L.

Korga XocT nuHryeT komMMyTaTop, NPpOBEPKA CBSA3M A0MKHA ObiTb YCMNELHOW, U HU OOMH NaKeT He
OyoeT noTepsH.

11.4.8.5. CBA3aHHbIe KOMaHAbI

HaCTpOﬁKa MaKCUMarnibHOM I'IpOI'IyCKHOﬁ CnocobHoCcTH YKa3aHHbIX NakeToB

KomaHga cpu-protect sub-interface { manage | protocol | route} pps pps_value
Onuncanne pps_value: yka3sblBaeT orpaHnyeHme ckopocTtu B gnanasoHe ot 1 go 100000
napameTpoB

KomaHgHbIn Pexunm rnobanbHon koHdurypauum

pexvm

HacTpoiika MakcMManbLHOro NpoueHTa ykasaHHbIX NakeTOB B ovepeau

KomaHga cpu-protect sub-interface { manage | protocol | route} percent
percent_value

Onuncanne percent_value: ykasblBaeT MPOLEHT MNakeToB OMpederieHHoro Tuna B
napamMmeTpoB oyepenm B guanasoHe oT 1 go 100

KomaHaHbIn Pexunm rnobanbHomn koHdurypauum

peXunm

PykoBogcteo no | [JormkHO ObiTb BbIMOMHEHO CreaytoLee YCIoBUE: ONYCTUMbIN MPOLEHTHbIN
NCrnonb30BaHU0 | ananasoH Tuna naketoB < 100% — NpOUEHT CyMMbl OBYX APYrMX TUMOB

11.4.8.6. NMpumep koHdUrypauumm

Mpuoputnsauma  naketoB, oTnpaBnsAemMbix Ha UM nocpeacTtBom
LLeHTPanM3oBaHHOro pacnpeaeneHusi NPonyckHOM cnocobHOCTH

CLleHapMVI B cetn CYLEeCTBYIOT pa3findHble TUMNbl MaCCOBbIX NMakeToB, KOTOPblE€ OTHOCATCA K
pa3HbIM LEeHTPaIM30BaHHbIM TUNAM
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Hactpoitka NFPP [ www.gtech.ru |
LUaFI/I HaCTpOI7ITe MaKCI/IMaJ'IbHyPO I'IpOI'IyCKHy}O CI'IOCO6HOCTb yKa3aHHbIX NakeToB.
HaCTPOMKK

HaCTpOVITe MaKCUMarbHbIN NPOUEHT YKa3aHHbIX MakeToB B o4epenn

QTECH# configure terminal
QTECH(config)# cpu-protect sub-interface manage pps 5000
QTECH(config)# cpu-protect sub-interface manage percent 25

11.4.9. HacTtpounka BegeHus xypHana NFPP

11.4.9.1. 3dochekT KOHbUrypauum

NFPP nony4aeTt ypHan u3 BblaeneHHoro bydepa >XypHana ¢ onpegenieHHON CKOPOCThHO,
reHepupyeT CUCTEMHOE COOOLLUEeHME W ouullaeT 3TOT XypHan M3 BblaeneHHoro 6ydepa
KypHana.

11.4.9.2. NMNpumeyaHuns

YKypHanbl HenpepbIiBHO nevaTtarTcd B Oydepe KypHarnoB, faxe eCriv aTakm NpekpaTunmcs.

11.4.9.3. lUarn HacTpoOuKu
Hactpouka pa3mepa 6ycepa xxypHana
Ob6ga3aTenbHbIN.
Ecnn 6ydep xypHana 3anofHeH, HOBbIE XXypHarbl 3aMEHSIOT CTapble.

Ecnu Oydep xypHana nepenornHsaeTcs, nocnegylolime XypHanbl 3aMeHsloT npegbigylime
XypHanbl, n B Oydepe xypHana otobpaxaeTcsa 3anMcb CO BCEMU aTpubyTammn, OTMEYEHHbIMM
aeducom (-). AgMUMHUCTpaATOpy Heobxoammo yBenuuuTb pasmep Oydepa >KypHana wnm
CKOPOCTb reHepaLuum CUCTEMHbIX COOOLLEHWIA.

Hactpouka ckopoctu 6ydepunsaumm xxypHana
Ob6a3aTenbHbIN.

CkopocTtb Oydepusaumm >XypHamna 3aBUCUMT OT [OBYX MNapameTpoB: MNepuoga BpeMeHu U
KONUYeCTBa CUCTEMHbIX COOBLLEHWNI, CreHepUpOoBaHHbIX 3a 3TOT NEPUOS BPEMEHM.

Ecnu oba npegplaywimx napameTpa yctaHoBreHbl Ha 0, cMCTEMHblE COOBLLEHMST HEMEOTIEHHO
reHepupyoTCs NS XKypHanoB, HO He COXpaHsTCA B Gydepe KypHanos.

BkrnroyeHune hunbTpaumm XXypHanos
(OnuunoHanbHO) GunbTpaunS XKypHaoB Mo YMOMYaHMIO OTKITOYEHA.
YKypHanbl MOXHO dounbTpoBaTh Ha OCcHoBE MHTepdenca unm VLAN.

Ecnu cunbtpaumss KypHamoB BKMOYEHA, >XypHamnbl, He COOTBETCTByKOLIME npaBusy
mnbTpaumn, otbpackiBatoTcs.

BknroyeHne nevaTtu xypHana
(O6s3aTenbHO) XKypHarnbl N0 yMOnyaHuio xpaHaTcs B 6ydepe.

Ecnu Bbl XOTUTE OTCREXMBaTb aTakM B PEXMMeE pearlbHOro BpeMeHW, Bbl MOXeTe HacTpouTb
neyaTb XXypHarioB Ha 3KpaHe ANs 3KcnopTa WHGOpMauMM XypHara B pexume pearibHoro
BPEMEHW.
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11.4.9.4. NpoBepka

MpoBepbTe, AENCTBYET NM KOHUrypauusi Ha OCHOBE KOHMrypauuu >XypHana, a Takke
KONMYeCTBa U UHTepBara pacrieyaTbiBaeMblX KypHaoB.

11.4.9.5. CBA3aHHbIe KOMaHAbI

Hactpouka pa3mepa 6ycepa xxypHana

KomaHga log-buffer entries number

OnucaHue number: yka3biBaeT pa3mep Oydepa B eauHMLax Konnm4ecTsa >XypHarnoB B
napameTpoB ananasoHe ot 0 go 1024

KomaHaHbIn Pexum koHdurypaumn NFPP

PEeXNM

Hactpouka ckopoctu 6ydepumsaumm xxypHana

KomaHga log-buffer logs number_of _message interval length_in_seconds

Onuncanne number_of _message: ananasoH ot 0 go 1024. 3HaveHune 0 ykasbiBaeT, 4To

napameTpoB BCe XypHarnbl 3anvcbiBatoTcs B Bydep KypHanos n cucteMHoe coobueHne
He reHepupyeTcs.
length_in_seconds: gnanasoH ot 0 go 86 400 (1 geHb). 3HauveHue 0
yKasblBaeT, YTO >XypHarnbl He 3anucbiBaloTca B Oydep >XypHarnos, HO
CUCTEMHbIe COOBLLIEHMS reHepnpyTCA MIHOBEHHO. OTO TakKe OTHOCUTCSH K
number_of _message un length_in_seconds.
number_of _message/length_in_second ykasbiBaeT CKOPOCTb reHepauun
CUCTEMHbIX COOOLLIEeHUI

KomaHaHbIn Pexnm koHdurypaummn NFPP

pexunum

Hactpoika omnbTpaumm xxypHanoB Ha ocHoBe VLAN

KomaHga logging vlan vilan-range

Onuncanne vlan-range: 3anucbiBaeT >XypHanbl B YykasaHHOM pguanasoHe VLAN.
napameTpoB Hanpumep, oopmaTt 3HayeHus 1-3,5

KomaHaHbIn Pexnm koHdurypaummn NFPP

peXunm

PykoBoacteo no
NCMNOMb30BaHUIO

3anyctute 3Ty KoMaHgy, u4TobObl OTMNBbTPOBaTb XypHanbl, YTOObI
3anucbiBanncb TOMbKO XypHarbl B ykazaHHOM guanasoHe VLAN. Mexay
dunbTpauMen >XypHanoB Ha OCHOBe WHTepdenca u dunbTpaumnen
XypHanoB Ha ocHoBe VLAN, ecnu BbIiNnonHAeTcs Kakoe-numbo npaswuno,
XypHarbl 3anvcbiBaloTcs B Bydep XypHarnos
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Hactpouka omnbTpauumm xXypHanoB Ha OCHOBe UHTepdenca

KomaHga logging interface interface-id

Onucanwne interface-id: 3anucbIBaeT XypHanbl ykasaHHOro nHrepdenca
napameTpoB

KomaHaHbIn Pexum koHdurypaummn NFPP

pexmm

PykoBoacteo no

Sal'lyCTI/ITe 3Ty KOMaHAay, YTOObI OTd)I/IJ'IprOBaTb XypHanbl, YTOObI TOMNBLKO

NCMONb30BaHUIO | XXypHarbl YKadaHHOro MHTepdgenca 3anucbiBanucs. Mexagy unbtpaunen
KypHanoB Ha OCHOBe MHTepdenca n punbTpaumen XypHanoB Ha OCHOBE
VLAN, ecnu BbINONHAETCA kakoe-nnbo npaBuno, XXypHarbl 3anucbiBaloTCs
B Bydhep xypHanos

BkrnroyeHune neyaTtu XKypHana

KomaHpa log-buffer enable

KomaHaHbIN Pexwum koHdurypauun NFPP

pexum

11.4.9.6. NMpumep KoHdUrypaumm

Hactpownka BegeHus xypHana NFPP

CueHapun

Ecnn 3noymbIlNEeHHUKOB CIMLLIKOM MHOFO, MeYyaTb XypHana MoBNMsieT Ha
ncnonb3oBaHWe Nofb3oBaTeENbCKMX MHTEPENCOB, YTO TpebyeT orpaHMYeHns

LWarn
HaCTPONKK

e Hactponte pa3smep 6ydepa xypHana.
e HactponTte ckopocTtb 6ydepmsaLnmm xypHana.
e Hactponte comnbTpaumio XXypHanos Ha ocHoBe VLAN

QTECH# configure terminal

QTECH(config)# nfpp

QTECH (config-nfpp)#log-buffer entries 1024
QTECH (config-nfpp)#log-buffer logs 3 interval 5
QTECH (config-nfpp)#logging interface vlan 1

lMpoBepka

3anyctuTte
KOHpurypauuio

komaHgy show log 4yTOObLlI 0TOOpa3nTb

nfpp summary,

Total log buffer size : 1024

Syslog rate : 3 entry per 5 seconds

Logging:
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VLAN1

3anyctute komaHay show nfpp log buffer, ytobbl oTO6pPa3nTL XypHanbl B
Bydepe xypHanos

Protocol VLAN Interface IP address MAC address Reason Timestamp

ARP 1 Gi0/5 192.168.206.2 08c6.b3c2.4609 SCAN  2013-5-1

11.5. MOHUTOPWUHr

11.5.1. OuyucTKa

OnucaHune KomaHpa

Oumnwaet Tabnuuy ckaHmpoBaHua ARP Guard clear nfpp arp-guard scan
Oumwaet xocTbl, oTcnexmsaemble ARP Guard clear nfpp arp-guard hosts
Oumnwaet xocTbl, oTcnexmsaemble |IP Guard clear nfpp ip-guard hosts
Oumnwaet xocTbl, oTcnexmsaemble ND Guard clear nfpp nd-guard hosts
Oumwaet xocTbl, oTcnexmsaemble ICMP Guard clear nfpp icmp-guard hosts
Oumnwaet xocTbl, oTcnexvsaemble DHCP Guard clear nfpp dhcp-guard hosts
Oumnwaet xocTbl, oTcnexmsaemble DHCPv6 Guard clear nfpp dhcpv6-guard hosts
Oumnwaet xocTbl, oTcnexmaemble Self-Defined Guard clear nfpp define name hosts
Oumnwaet xypHanbl NFPP clear nfpp log

11.5.2. OToGpaxeHune

OnucaHue

KomaHpga

OtobpaxaeT

koHdurypaumio ARP Guard show nfpp arp-guard summary

OtobpaxaeT
ARP Guard

XOCTbl,  oTcnexuBaemble  show nfpp arp-guard hosts
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OnucaHue

KomaHpa

OtobpaxaeT Tabnuuy ckaHupoBaHus ARP
Guard

show nfpp arp-guard scan

OTobpaxaeT koHurypaumto IP Guard

show nfpp ip-guard summary

OtobpaxaeT  xocTbl, KOHTponupyemble | show nfpp ip-guard hosts

IP Guard

Otobpaxaer  Tabnuuy  ckaHupoBaHusa | show nfpp ip-guard trusted-host
IP Guard

OtobpaxaeT koHcurypaumto ICMP Guard

show nfpp icmp-guard summary

OtobpaxaeT  XxocCTbl, KOHTponupyemble | show nfpp icmp-guard hosts

ICMP Guard

Otobpaxaer  Tabnuuy  ckaHupoBaHusa | show nfpp icmp-guard trusted-host
ICMP Guard

OtobpaxaeT koHpurypauuo DHCP Guard

show nfpp dhcp-guard summary

OtobpaxaeT  xocTbl, KoHTponupyemble | show nfpp dhcp-guard hosts
DHCP Guard

OtobpaxaeT koHdpurypaumto | show nfpp dhcpv6-guard summary
DHCPv6 Guard

OtobpaxaeT  xocTbl, oTcnexuBaemble | show nfpp dhcpv6-guard hosts

DHCPv6 Guard

OtobpaxaeT koHdburypaumio ND Guard

show nfpp nd-guard summary

OtobpaxaeT koHdurypaumio Self-Defined
Guard

show nfpp define summary [name]

OtobparkaeT oTCrnexXnBaemble XOCThbl

show nfpp define hosts name

OTtobpakaeT 0OBEPEHHbBIE XOCTbI

show nfpp define trusted-host name

OTtobpaxaeT xypHanbl NFPP

show nfpp log summary

OTtobpaxaeT 6ydep xypHana NFPP

show nfpp log buffer [statistics]
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12. ObWUAA NTHPOPMALIUA

12.1. NapaHTKAa u cepBuc

Mpouenypa n HeobxoanMble OENCTBUSA MO BONpOCaM rapaHTum onucaHbl Ha cante QTECH B
pasgene «lMNopgaepxka» —> « apaHTUNHOE 0BCNYKMBAHNE ».

O3HakoMnUTbCS C MHCpOpMaLMen No Bonpocam TecTMpoBaHMs 060pyaoBaHUSA MOXHO Ha canTte
QTECH B pasgene «[logaoepxka» —> «B3atb o6opyaoBaHne Ha TECT».

Bbl MoXxeTe HanucaTtb HanpAaAmMyto B CJ'Iy)K6y cepsuca no SJ'IeKTpOHHOI;I noyTte sc@gtech.ru.

12.2. TexHn4yeckasa nogaepxka

Ecnn Bam Heobxoammo cogencTBMe B BOMpocax, Kacawwmxcsi Hawero obopyaoBaHusi, TO
MO)KeTe BOCMONb30BaTbCA Hallleld aBTOMaTU3MPOBAHHOW CUCTEMOW 3anpOCOB TEXHUYECKOro
cepBuc-ueHTpa helpdesk.gtech.ru.

TenedoH TexHuyeckon nogaepxku +7 (495) 269-08-81
LleHTpanbHbIn ocuc +7 (495) 477-81-18

12.3. AneKTpoHHaA Bepcusa AOKYMEHTa
[aTa nybnunkaumn 26.12.2024

https://ffiles.qtech.ru/upload/switchers/QSW-6910/QSW-6910_security _config_guide.pdf
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