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Na6opatopHas pabora. Hactpoika Frame Relay n noabiHTepdeiicoB

Ta6nuua agpecauuu

Lino3 no
YcTpowncTBo UHTepcenc Anpec IPv4 n IPv6 YyMOJT4aHUIO
192.168.1.1/24
2001:DB8:ACAD:A::1/64
R1 GO0/0 FE80::1 link-local HepocTtynHo
10.1.1.1/30
2001:DB8:ACAD:B::1/64
S0/0/0 (DCE) FEB80::1 link-local HepocTtynHo
FR S0/0/0 HepocTtynHo HepocTtynHo
S0/0/1 (DCE) HepocTtynHo HepocTtynHo
192.168.3.1/24
2001:DB8:ACAD:C::3/64
R3 G0/0 FEB80::3 link-local HepocTtynHo
10.1.1.2/30
2001:DB8:ACAD:B::3/64
S0/0/1 FEB80::3 link-local HepocTtynHo
192.168.1.3/24 192.168.1.1
PC-A NIC 2001:DB8:ACAD:A::A/64 FES80::1
192.168.3.3/24 192.168.3.1
PC-C NIC 2001:DB8:ACAD:C::C/64 FE80::3

3apgaun

YacTb 1. Co3gaHue ceTu M HacTpoMrKa 6a30BbIX NapamMeTPoOB yCTPOUCTB

YacTtb 2. Hactpouka kommyTtatopa Frame Relay

YacTtb 3. Hactpoiika 6a3zoBoro npotokona Frame Relay

YacTtb 4. OTnagka Frame Relay

YacTb 5. HacTpoiika nogbiHTepdenca Frame Relay

UcxopHble aaHHbIe/cueHapui

Frame Relay — 3T0 BbICOKONPON3BOAMTENbHbLIA MPOTOKON rNobanbHOM CETU, KOTOPbIA paboTaeT Ha
PU3NYECKOM M KaHarIbHOM YPOBHSX 3TanoHHon mogenu OSI. B oTnuume oT BblgeneHHbIX NMMHUIA, AN
obecneyveHus ceA3n no npoTtokony Frame Relay mexagy y3namm, nogkntoYEHHLIMU K OAHOMY U TOMY Xe

nposangepy, TpebyeTcst TONbKO OOWH KaHan AoCTyna oT y3na K npoBanaepy.

Mpotokon Frame Relay 6bin 0gHMM 13 caMbix LWMPOKO ncnonb3yembix npotokonos WAN. OCHOBHOM NPUYUHON
3TOro GblNa OTHOCUTENbHO HEBBLICOKAs CTOMMOCTb MOAKITHOYEHMS MO CPABHEHMIO C BblAEMNEHHBIMW NIMHUSM.
Kpome Toro, B cetn Frame Relay oueHb npocTo HacTpanBaeTcst obopyaoBaHve nonb3osatens. C nossneHvem
TaKUX yCryr LLUMPOKONOMOCHOro A0CTyNa, kak DSL n kabenbHbin mogem, GigaMAN (cepsuc Ethemet «Touka-
TO4YKa» Mo onToBOSIOKOHHOMY kabento), VPN 1 MPLS («Multiprotocol Label Switching», MHoronpoTokonsHas
KOMMyTauusi Mo MeTkaMm), TexHonorusa Frame Relay ctana meHee npuemnembiM peLleHnemM ang gocryna

K rmobanbHon cetn. OaHAaKO B HEKOTOPbIX CEMbCKUX MECTHOCTSX HET AOCTYNa K 3TUM anbTepHaTUBHbIM
peLLeHnsaM, U TaMm 4N coeguHeHus ¢ rnobanbHOM ceTbio NO-NpexHeMy ucnosnbaytoT Frame Relay.
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Na6opatopHas pabora. Hactpoika Frame Relay n noabiHTepdeiicoB

B aToi nabopatopHon paboTe Bam NPeACTONT HACTPOUTb UHKancynsumio Frame Relay Ha
nocriefoBaTernbHbIX KaHanax. Kpome 3Toro, Bbl HACTpoMTE MapLUpyTM3aTop Ans MOAENMPOBaHUS
kommyTaTopa Frame Relay. Bbl 03HakomuTech co ctaHgapTtamu Cisco u OTKpbITbIMU CTaHgapTamu,
npumMeHsemMbiMu kK Frame Relay. Takke Bbl BbIMOSIHATE HACTPOWKY NOAbIHTEP(ENCOB TUNA « TOYKA-TOYKa»
ansa npotokona Frame Relay.

MpumeyaHue. B npakTtudeckux nabopatopHbix padotax CCNA mcnonb3yoTca MapLpyTM3aTopbl

¢ nHterpauuen cepsuco Cisco 1941 (ISR) nog ynpasneHmnem OC Cisco 10S Bepcum 15.2(4) M3 (obpas
universalk9). BosaMoxHO ucnonb3oBaHue gpyrmx mapupytunsatopos n sepcuin Cisco 10S. B 3aBncumoctn ot
mMoaenu yctpowncTtea u Bepcumn Cisco |OS gocTynHble KoMaHAbl U BbIXOAHbIE AAHHbIE MOTYT OTNNYaTbCs OT
OaHHbIX, NONMYYEHHbIX MPY BbINONHEHUN NabopaTopHbIX paboT. ToYHbIE MAEHTUdMKATOPbI MHTEPKENCOB
yKasaHbl B CBOAHOM Tabnuue NHTepencoB MapLLpyTM3aToOpPOB B KOHLE nabopaTopHon paboThl.

MpumeyvaHune. Ybeoutech, YTO NpeabiayLine HacTPOMKN MapLUpyTU3aTOPOB U KOMMYTaTOPOB yAarneHbl,
N OHW He cofepXkaT dharina 3arpy3o4Hoi KoHdmrypaumn. Ecnm Bbl He yBepeHbl B 3TOM, 0bpatuTech
K MHCTPYKTOPY.

Heo6xoaumble pecypchbi:

e 3 mapuwpytusaropa (Cisco 1941 nog ynpasnexHuem OC Cisco 10S 15.2(4) M3 (o6pas universal) unu
aHanorn4yHas Mogenb);

o 2 T[IK (nog ynpaeneHunem OC Windows 7, Vista unm XP ¢ nporpammon amynsumMy TepMmmnHana, Hanpumep
Tera Term);

e  KOHCOMbHbIe kKabenu ans HacTponkn ycTponcTts Cisco |IOS yepes NopTbl KOHCONN;

. kabenu Ethernet u nocnegoeaTenbHble kKAbeN B COOTBETCTBUM C TOMOSIOrMEN.

Yactb 1: lNocTpoeHue cetn n 6asoBas HacTpoMKa yCTPOMUCTB
B yactn 1 Bam npeacTonT HaCTPOUTb TOMONOIrnK CeT N caenaTtb 6aaoByro HaCTpOI7|Ky yCTpOI7|CTB.
War 1: MoakntounTe Kadbenun B ceTn B COOTBETCTBUU C TOMOJSIOrMen.

War 2: BbinonHuTe 3anyck U nepesarpysky MapLipyTU3aToOpoOB.

War 3: MMpousBeauTe 6a30BYHO0 HACTPONKY MapPLUPYTU3AaTOPOB.

OTknounTe nomck DNS.

a
b. Hactponte nmeHa ycTponcTe B COOTBETCTBUMN C TOMOSIOTUEN.

c. HasHaubTe class B KayecTBe Napons NPUBMIIENMPOBAHHOIO pexuma.
d

HasHaubTe cisco B Ka4yecTBe Naposis KOHCONM 1 BUpPTYyanbHoro TepmuHana VTY u BknounTe 3anpoc
napons Npu NOAKIMOYEHNN.

o

Hactpowite logging synchronous Ha fiMHUM KOHCONN.
f.  3awwndpynte naponn.

g. Hactponte 6aHHep MOTD (coobLieHne oHA) Ana npeaynpexaeHvs nonb3oBarenein o anpete
HecaHKLMOHMPOBaHHOroO AOCTyna.

h. [Ons Bcex nocnegoBaTtenbHbiXx MHTepdericoB DCE ycTtaHoBuTe TakToBYO YactoTy 128000.

i. Hactponte anga Bcex nHrepgericos agpeca IPv4 n IPv6, nepeuncrnerHsie B Tabnuue agpecauumn. Ha
OaHHOM 3Tane He akTMBMPYWITE nocrneaoBaTerbHble MHTEPMENChI.

j.  CkonupyiTe TekyLyto KoHduUrypauuto B cpann 3arpy30oqHon KoHUrypaumm.
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Na6opatopHas pabora. Hactpoika Frame Relay n noabiHTepdeiicoB

War 4: HacTtpouTe y3nbl.

Anpeca INK MoxHOo nocmoTpeTh B Tabnuvue agpecaunn.

War 5: [lpoBepbTe CBA3b.

Ha atom atane MK He mMoryT oTnpaBnsaTb ApYr ApYry 9X0-3anpockl, HO JOMXHbI YCMELHO OTNPaBnsTb 9X0-
3anpockl Ha CBOM LWM03bl N0 ymMondaHuio. MNMpoeepbTe 06a npotokona, IPv4 u IPv6. MNpu Heyaa4yHom
BbINOMHEHNN 9XO-3aNpPOCOB BbINOMHUTE MOUCK U YCTPaHEeHUe Henonagok.

YacTb 2: Hactpomnka kommyTtaTtopa Frame Relay

B vacTu 2 Bam npeacTouT HacTpomTb KommyTaTop Frame Relay. Bbl co3gagute nocTosiHHbIE BUPTYanbHble
kaHanbl (PVC) n HasHaumTe ngeHtndmkaropebl DLCI (Data Link Connection Identifier — nageHtndmkatop
coeanHeHnsl kKaHanbHOro ypoBHs). B npouecce aTow HacTpowiku co3gaéTtca asa kaHana PVC: oguH ot R1

k R3 (DLCI 103) n oguH ot R3 k R1 (DLCI 301).

War 1: HacTtpounTte mapwpyTtmusatop FR B kayectBe kommyTaTopa Frame Relay.

KomaHnga frame-relay switching rno6ansHo aktuenpyet kommyTauuto Frame Relay Ha mapwpyTtmsartope,
4YTO MO3BOMSIET EMY NepeHanpasnaTb kagpbl Ha ocHoBe DLCI BxogsiLLero kaHana, a He Ha ocHoBe |IP-agpeca.

FR(config)# frame-relay switching

LWar 2: WU3meHuTe MHKancynsauuio Ha nHtepdence S0/0/0.

MameHuTe TMN nHkancynsaumm nHtepdoenca Ha Frame Relay. MNogo6Ho HDLC n PPP, Frame Relay siBnsietcs
NMPOTOKOMNOM KaHarbHOro ypoBHS, KOTOPLIA onpeaenseT opmmuposaHme Kagpos Ans Tpaduka ypoBHA 2.

FR(config)# interface s0/0/0
FR(config-if)# encapsulation frame-relay

War 3: WU3meHuTe TMN nHTepchenca Ha DCE.
MameHeHune Tuna nHrepdperica Ha DCE o3HavaeT, YTO MapLupyTU3aTop OOMMKeH OTNpaensiTb coobweHns LMI
keepalive 1 uTO paspelLeHo NpMMeHATbL KOMaHab! route npoTtokona Frame Relay.

MpumeyaHue. He TpebyeTtcs, 4Tobbl TUNLI UHTEPencoB Frame Relay cooTBeTcTBOBanNM Tmny
ncnonb3yemoro ounanyeckoro nHTepderica. dusnyeckunin nocnegoeatenbHbii HTepdenc DTE moxeT
BbICTynaTb B kadyectBe nHrepdgenca DCE Frame Relay, a dunasundecknn nHtepderic DCE moxeT BbicTynaTtb
B kayecTBe norndeckoro nHtepdenca DTE Frame Relay.

FR(config)# interface s0/0/0
FR(config-if)# frame-relay intf-type dce

LWar 4: HactpounTe DLCI.

HacTtpowte maplupyTtusaTtop 4ns nepeHanpasneHuns Tpaduka, Bxogsawiero no nHrepdgericy S0/0/0
¢ ngeHtndukaropom DLCI 103, Ha nHTepdenc SO0/0/1 no ncxogsawemy kaHany ¢ naeHtmdgumkaropom DLCI
301.

FR(config-if)# frame-relay route 103 interface s0/0/1 301
FR(config-if)# no shutdown
War 5: HacrtpounTte Frame Relay Ha nuntepcence S0/0/1.

FR (config)# interface s0/0/1
FR(config-if)# encapsulation frame-relay
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FR(config-if)# frame-relay intf-type dce
FR(config-if)# frame-relay route 301 interface s0/0/0 103
FR(config-if)# no shutdown
LWar 6: MNpoBepbTe HacTponKy Frame Relay.
a. [nsa npoeepku npaBunbHOCTM HacTporkn Frame Relay ucnonb3ynte komaHay show frame-relay pve.

FR# show frame-relay pvc

PVC Statistics for interface Serial0/0/0 (Frame Relay DCE)

Active Inactive Deleted Static
Local 0 0 0 0
Switched 0 1 0 0
Unused 0 0 0 0

DLCI = 103, DLCI USAGE = SWITCHED, PVC STATUS = INACTIVE, INTERFACE = Serial0/0/0

input pkts O output pkts 0 in bytes 0

out bytes 0 dropped pkts 0 in pkts dropped 0
out pkts dropped 0 out bytes dropped 0

in FECN pkts 0 in BECN pkts O out FECN pkts 0
out BECN pkts O in DE pkts O out DE pkts O

out bcast pkts 0 out bcast bytes 0

30 second input rate 0 bits/sec, 0 packets/sec
30 second output rate 0 bits/sec, 0 packets/sec
switched pkts 0

Detailed packet drop counters:

no out intf 0 out intf down 0 no out PVC 0
in PVC down O out PVC down 0 pkt too big O
shaping Q full 0 pkt above DE 0 policing drop O

connected to interface Serial0/0/1 301
pvc create time 00:00:53, last time pvc status changed 00:00:53

PVC Statistics for interface Serial0/0/1 (Frame Relay DCE)

Active Inactive Deleted Static
Local 0 0 0 0
Switched 0 1 0 0
Unused 0 0 0 0

DLCI = 301, DLCI USAGE = SWITCHED, PVC STATUS = INACTIVE, INTERFACE = Serial0/0/1

input pkts 0 output pkts 0 in bytes 0

out bytes 0 dropped pkts 0 in pkts dropped 0
out pkts dropped 0 out bytes dropped 0

in FECN pkts 0 in BECN pkts O out FECN pkts O
out BECN pkts O in DE pkts O out DE pkts O

out bcast pkts 0 out bcast bytes 0
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30 second input rate 0 bits/sec, 0 packets/sec
30 second output rate 0 bits/sec, 0 packets/sec
switched pkts 0

Detailed packet drop counters:

no out intf 0 out intf down 0 no out PVC 0
in PVC down O out PVC down 0 pkt too big 0
shaping Q full 0 pkt above DE 0 policing drop O

connected to interface Serial0/0/0 103
pvc create time 00:00:16, last time pvc status changed 00:00:16

BbinonHute komaHgy show frame-relay route. 310 MmapLipyT ypoBHsi 2, N0 KoTopoMy Tpadmk Frame
Relay npoxoant yepes cetb. (He cnegyet ero nyrath ¢ IP-mapipyTtusauuen yposHs 3.)

FR# show frame-relay route

Input Intf Input Dlci Output Intf Output Dlci Status
Serial0/0/0 103 Serial0/0/1 301 inactive
Serial0/0/1 301 Serial0/0/0 103 inactive

YacTtb 3: HacTtpouka 6azoBoro npotokona Frame Relay

B yactn 3 Bam npegctout HacTpouTb Frame Relay Ha mapwpyTtusatopax R1 n R3. Nocne HacTpowikn Frame
Relay Bbl akTnBupyete npotokon Mmapwpytusaummn EIGRP gna obecneyeHns cKkBO3HOrO COeANHEHMS.

LWar 1:

Hactponte R1 ana Frame Relay.

Mpotokon Inverse ARP no3eonsieT ycTponcTBam Ha pasHblX KOHLax kaHana Frame Relay guHamuyeckm
obHapyxuBaTb Opyr gpyra n obecneymBaeT METOA ANHAMUYECKOro ConocTaBneHma agpecos IP
noeHtndpukatopam DLCI. XoTa Inverse ARP noneseH, oH He Bceraa HagéxeH. ConoctaenexHne agpecos IP
noeHtndpmkatopam DLCI pekomeHayeTCs BbINOMHATL CTaTUYECKM U AeakTuBMpoBaTh npotokon Inverse ARP.

a.

Ha nHTtepderice S0/0/0 namennte tmn nHkancynsumm Ha Frame Relay.

Rl (config)# interface s0/0/0
Rl (config-if)# encapsulation frame-relay

[na neaktueBnpoBaHusa npotokona Inverse ARP ncnonb3yiite komaHay no frame-relay inverse-arp.

Rl (config) # interface s0/0/0
Rl (config-if)# no frame-relay inverse-arp

Ins cratudeckoro conoctaenenuns IP-agpeca ngeHtudmkaropy DLCI ncnone3yinte komaHgy frame-relay
map. MNomummo conoctaeneHus IP-agpecos ngeHtudgmkatropam DLCI onepaunoHHasa cuctema CISCO
IOS no3BonsieT BLINOMHATL CONOCTaBIIEHNE aApPEeCOB HECKOSBKNX APYrMX MPOTOKONOB YPOBHSA 3.

B cnepytowen komaHge ncnonb3oBaHne KtoueBoro cnoea broadcast obecneunsaeT otnpaeky noboro
rpynnoBOro Nnu LUMpPOKoBeLLLaTeNbHOro Tpaduka, Ha3Ha4eHHOro 3TOMY KaHany nocpeacTsoM
npgeHtudmkaropa DLCI. [Ans 6onbLUMHCTBa NPOTOKONOB MapLUpyTM3auun TpebyeTcs ykasbiBaTb
kntoyeBoe cnoso broadcast, 4tobbl oHM pabotanu B ceT Frame Relay gonmxHbiv obpasom. Kntouesoe
cnoBo broadcast MmoxxHO ucnonb3oBatb ans Heckonbkux DLCI ogHoro m toro xe nHtepdenca. Tpaduk
Oynet pennuumpoBaTbcs Bo Bce kaHanbl PVC.

MpumeyaHue. KomaHga conoctaenenus IPv6-agpeca Frame Relay rno6ansHomy nHaneuayansHOMY
agpecy He codepxuT kntoyesoro cnosa broadcast. OgHako knoveBoe cnoso broadcast ncnone3yercs
npu conoctasneHnn link-local agpecy. MNMpoTokonsl MapLpyTusaumm IPv6 ncnonbaytot link-local agpeca
Anst 06HOBNEHUI MHOrOrPYNNOBON MapLUpyTusauun. NoaTomy Ans NepechInku rpynnoBbiX NakeToB
kntoyeBoe cnoeo broadcast TpebyeTtcs Tonbko npu conoctaenenunn link-local agpecy.

Rl (config)# interface s0/0/0
Rl (config-if)# frame-relay map ip 10.1.1.2 103 broadcast
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Rl (config-if)# frame-relay map ipv6 200l1:db8:acad:b::3 103
Rl (config-if)# frame-relay map ipv6 fe80::3 103 broadcast

d. YT0Gbl MapLUpyTU3aTOP OTNPAaBIAN 3X0-3anpockl CBOeMY COBCTBEHHOMY UHTepdecy, TpebyeTcs

cosgatb DLCI ansa conoctaeneHus nokansHOMy MHTepdency.

Rl (config)# interface s0/0/0
Rl (config-if)# frame-relay map ip 10.1.1.1 103
Rl (config-if)# frame-relay map ipv6 200l1:db8:acad:b::1 103

e. [na aktuBmpoBaHusa nHtepdenca S0/0/0 ucnonedynte komaHgy no shutdown.

Rl (config-if)# no shutdown

War 2: HactponTte Frame Relay Ha R3.

config)# interface s0/0/1
config-if)# encapsulation frame-relay
config-if)# no frame-relay inverse-arp
config-if)# frame-relay map ip 10.1.1.1 301 broadcast
)# frame-relay map ipv6é 2001:db8:acad:b::1 301
config-if)# frame-relay map ipv6 fe80::1 301 broadcast
config-if)# frame-relay map ip 10.1.1.2 301
)# frame-relay map ipvé 2001:db8:acad:b::3 301
)

config-if)# no shutdown

R3(
R3(
R3(
R3(
R3 (config-if
R3 (
R3 (
R3 (config-if
R3(

Movyemy komaHga no shutdown vcnonb3yercsa nocne komangel no frame-relay inverse-arp?

LWar 3: Y6epautecb, 4To npotokon Frame Relay aktuBeH.

a. Terlepb Bbl AOJTKHblI MME€Tb BO3MOXHOCTb OTMNpPaBiiATb 3X0-3arnpockl C R1 Ha R3. C momeHTa
aKTUBMNpPOBaHNA I/IHTep(beIZCOB 00 nepexoga KaHanos PVC B aKkTMBHOE COCTOSIHUE MOXET I'IpOVITI/I

HECKONbLKO CEeKYHA.
R1# ping 10.1.1.2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 10.1.1.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 28/30/40 ms

R1# ping 2001:db8:acad:b::3

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2001:DB8:ACAD:B::3, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 28/28/28 ms

b. OTtnpaBbTe axo-3anpoc ot R3 k R1.
R3# ping 10.1.1.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 10.1.1.1, timeout is 2 seconds:
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Success rate is 100 percent (5/5), round-trip min/avg/max = 28/28/28 ms
R3# ping 2001:db8:acad:b::1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2001:DB8:ACAD:B::1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 24/26/28 ms

c. Bobinonnute komaHgy show frame-relay pvc, 4To6bl 0TOOpPa3uTL MHdOpMaumo o coctosaHun PVC Ha
Mapupytmnsatopax R1 n R3.

R1# show frame-relay pvc

PVC Statistics for interface Serial0/0/0 (Frame Relay DTE)

Active Inactive Deleted Static
Local 1 0 0 0
Switched 0 0 0 0
Unused 0 0 0 0

DLCI = 103, DLCI USAGE = LOCAL, PVC STATUS = ACTIVE, INTERFACE = Serial(0/0/0

input pkts 22 output pkts 154 in bytes 2240

out bytes 10860 dropped pkts 0 in pkts dropped 0
out pkts dropped 0 out bytes dropped 0

in FECN pkts 0 in BECN pkts O out FECN pkts O
out BECN pkts O in DE pkts O out DE pkts O

out bcast pkts 134 out bcast bytes 8780

5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
pvc create time 01:59:40, last time pvc status changed 01:55:14

R3# show frame-relay pvc

PVC Statistics for interface Serial0/0/1 (Frame Relay DTE)

Active Inactive Deleted Static
Local 1 0 0 0
Switched 0 0 0 0
Unused 0 0 0 0

DLCI = 301, DLCI USAGE = LOCAL, PVC STATUS ACTIVE, INTERFACE = Serial0/0/1

input pkts 158 output pkts 22 in bytes 11156
out bytes 2240 dropped pkts 0 in pkts dropped 0
out pkts dropped 0 out bytes dropped 0

in FECN pkts 0 in BECN pkts O out FECN pkts O
out BECN pkts O in DE pkts O out DE pkts 0

out bcast pkts 2 out bcast bytes 160

5 minute input rate 0 bits/sec, 0 packets/sec

5 minute output rate 0 bits/sec, 0 packets/sec
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pvc create time 01:57:20, last time pvc status changed 01:56:19

d. BbinonHute komaHgy show frame-relay route Ha mapwpyTtmsatope FR, 4ToObl NPOBEPUTHL COCTOSIHNE
WMHCTPYKUUI conocTaeneHns agpecos Frame Relay.

FR# show frame-relay route

Input Intf Input Dlci Output Intf Output Dlci Status
Serial0/0/0 103 Serial0/0/1 301 active
Serial0/0/1 301 Serial0/0/0 103 active

e. Bbinonnute komangy show frame-relay map Ha mappytmnsatopax R1 1 R3, 4tobbl 0T06pa3nTe cBOAKyY
CTaTMYECKUX U ANHAMUYECKMX COMOCTaBMEHN aapecoB ypoBHA 3 naeHtndgukatopam DLCI. Mockonbky
npotokon Inverse ARP oTkMouéH, 0TOOpaXKaroTCs TONbKO CTaTUYECKNE COMOCTaBNEHNS.

R1# show frame-relay map
Serial0/0/0 (up): ipv6 FE80::3 dlci 103(0x67,0x1870), static,
broadcast,
CISCO, status defined, active
Serial0/0/0 (up): ipv6 2001:DB8:ACAD:B::1 dlci 103(0x67,0x1870), static,
CISCO, status defined, active
Serial0/0/0 (up): ip 10.1.1.1 dlci 103(0x67,0x1870), static,
CISCO, status defined, active
Serial0/0/0 (up): ipv6 2001:DB8:ACAD:B::3 dlci 103(0x67,0x1870), static,
CISCO, status defined, active
Serial0/0/0 (up): ip 10.1.1.2 dlci 103(0x67,0x1870), static,
broadcast,
CISCO, status defined, active

R3# show frame-relay map
Serial0/0/1 (up): ipv6 FE80::1 dlci 301 (0x12D,0x48D0), static,
broadcast,
CISCO, status defined, active
Serial0/0/1 (up): ipv6 2001:DB8:ACAD:B::3 dlci 301(0x12D,0x48D0), static,
CISCO, status defined, active
Serial0/0/1 (up): ip 10.1.1.2 dlci 301(0x12D,0x48D0), static,
CISCO, status defined, active
Serial0/0/1 (up): ipv6 2001:DB8:ACAD:B::1 dlci 301(0x12D,0x48D0), static,
CISCO, status defined, active
Serial0/0/1 (up): ip 10.1.1.1 dlci 301(0x12D,0x48D0), static,
broadcast,
CISCO, status defined, active

Mpumeyvanune. Mapwpytnsatop FR gencrByeT kak yCTPOMCTBO YPOBHSA 2, MO3TOMY HET HEODXOAMMOCTU
conocTaenAatb agpeca ypoBHst 3 ngeHtudgmkaropam DLCI ypoBHs 2.

War 4: HactpounTte EIGRP Ha mapwpyTtusaropax R1 n R3.

Aktneupyinte IPv6-mapLupytmMsaumio Ha mapuipytusatopax R1 un R3.

Ucnonbaya AS 1, onsa Bcex ceten aktnsupynte EIGRP ans IPv4 n IPv6 Ha mapwpyTtusartopax R1 n R3.
Ona mapuwpytmnsatopos R1 1 R3 yctaHoBuTe ngeHtndukatopsl 1.1.1.1 1 3.3.3.3 cOOTBETCTBEHHO.
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Lar 5:

MpoBepbTe CBA3b MeXAY KOHEYHbIMU YCTPOMCTBaMM.

OTtnpaBbTe Ha komnbtoTep MK C axo-3anpoc ot komnbtoTepa MK A. Ecnun axo-3anpockl He NpoxogsT,
BbINOMHANTE MOUCK U YCTPaHEHNe Henonagok A0 YCTaHOBNEHNSA CKBO3HOrO COeAMHEHMS.

I'Ipumeqal-me. Ons YyCNewHOoro NnpoxoxXxaeHma 3xo-3arnpocoB MOXeT I'IOTpe6OBaTbCF| OTKIK4eHne
MeXCeTeBOoro aKkpaHa.

YacTtb 4: Otnapgka Frame Relay

B yacTtn 4 Bbl pa3opBETe yCTaHOBEHHOE paHee nogkntoveHne Frame Relay n 6ygete ncnonb3oBatb
HeKoTOpble CPEACTBa Novcka 1 ycTpaHeHnst Hernonagok Frame Relay. CyliecTByeT MHOXECTBO CpeacTB
rnoucka u ycTpaHeHus Henonagok ceasun no Frame Relay.

LWar 1:

LWar 2:

BbinonHute otnaaky nHtepdenca LMI (Local Management Interface — nHtepdeinc
NoKanbHOro ynpaBneHus).

Beeoute komaHay debug frame-relay Imi Ha mapwpyTtmsatope R1. BbixogHble JaHHbIE KOMaHAbI
cogepxaT nogpobHble ceeneHus no Bcem aaHHbiM LMI. CoobuieHuns keepalive otnpaenstoTcsa no
ymonyaHuto kaxasle 10 cekyHa, NO3TOMY, BO3MOXHO, BbIBOAA AaHHbIX NPUAETCA NoAoXKAaThb.

B npuBenoéHHbIX HMXKe BbIXOAHbIX AaHHbIX 0TObpaxeéH ncxoadawmin naket LMI ¢ nopsiakoBbiM HOMEPOM
50. MocnegHee coobleHne LMI, nonydeHHoe oT maplupyTtmu3aTtopa FR, umeeT nopsigkoBbii Homep 49.
B BbIxOOHbIX AaHHbLIX OTOOpaXeHo Takke Bxoasiiee coobuieHne LMI ¢ nopsgkoBeiM Homepom 50,
oTnpaeneHHoe MapLupytudatopom FR mapwpytmnsatopy R1. EguHcTBeHHbI naeHTudmkatop DLCI Ha
aTom kaHane — DLCI 103, oH B AaHHbIA MOMEHT aKTUBEH.

R1# debug frame-relay 1lmi

Frame Relay LMI debugging is on

Displaying all Frame Relay LMI data

R1#

*Jun 26 18:28:45.922: Serial0/0/0(out): StEng, myseq 50, yourseen 49, DTE up
*Jun 26 18:28:45.922: datagramstart = 0xC318D54, datagramsize = 13

*Jun 26 18:28:45.922: FR encap = 0xFCF10309

*Jun 26 18:28:45.922: 00 75 01 01 01 03 02 32 31

*Jun 26 18:28:45.922:

*Jun 26 18:28:45.922: Serial0/0/0(in): Status, myseq 50, pak size 13

*Jun 26 18:28:45.922: RT IE 1, length 1, type 1

*Jun 26 18:28:45.922: KA IE 3, length 2, yourseq 50, myseqg 50

*Jun 26 18:28:45.922: PVC IE 0x7 , length 0x6 , dlci 103 , status 0x2 , bw O

[nsa oTknoueHna otnagku BeeanTe komangy undebug all.

MpumeyaHue. BTy kKOMaHOY MOXHO cokpaTuTb Ao u all. OHa nonesHa B Tex crnyyasix, korga oTnagoyHas
NHpopMaLMS NepPeroNnHAET 3KpaH.

R1# undebug all
All possible debugging has been turned off

Ypanute conoctaBneHune kagpos IPv4 ¢ mapwpyTtusatopa R1.

[na yopaneHunsa conocraeneHus kagpos IPv4 ¢ mapwpyTtusatopa R1 BeinonHnte komangy no frame-relay

map.
Rl (config)# interface s0/0/0
Rl (config-if)# no frame-relay map ip 10.1.1.2 103 broadcast

Ha maplupyTtusatope R1 BBegute komaHay debug ip icmp.
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R1# debug ip icmp

ICMP packet debugging is on

c. OtnpaBbTe axo-3anpoc oT R3 k R1. 3xo-3anpoc He gomkeH npontn. OgHako oTnafgoyHble COOOLLEeHNs Ha
R1 nokasbiBatoT, 4To nakeTbl ICMP ot mapwpyTtusatopa R3 goxogat go mapwpytusatopa R1.

I'Ipmmeqarme. Bbl AOMKHbI yBUOeTb COO0OLLIEHNSA KOHCOMK, yKasblBaroljme Ha 1o, YTO OTHOLUEHUA
cmexHocTn EIGRP 10 BO3HMKaOT, TO npepbiBalOTCA. OT0 nHorga HasblBaeTCA HECTAOMMBbHOCTLIO.

R3# ping 10.1.1.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 10.1.1.1,

Success rate is 0 percent

R1#

*Jun 26 20:12:35.693:
BASE, dscp 0 topoid O

R1#

*Jun 26 20:12:37.689:
BASE, dscp 0 topoid O

R1#

*Jun 26 20:12:39.689:
BASE, dscp 0 topoid O

R1#

*Jun 26 20:12:41.689:
BASE, dscp 0 topoid O

R1#

*Jun 26 20:12:43.689:
BASE, dscp 0 topoid O

ICMP:

ICMP:

ICMP:

ICMP:

ICMP:

(0/5)

echo

echo

echo

echo

echo

Mo4emy axo-3anpoc He NPOXoanT?

reply

reply

reply

reply

reply

sent,

sent,

sent,

sent,

sent,

Src

Src

Src

Src

Src

timeout

10.

10.

10.

10.

10.

is 2 seconds:

dst

dst

dst

dst

dst

10.

10.

10.

10.

10.

topology

topology

topology

topology

topology

d. Ha mapuwpytnsatope R1eegute komangy show frame-relay map. B cnucke otcyTcTByeT conocraeneHme

agpecos IPv4 ona R3.

R1# show frame-relay map

Serial0/0/0 (up): ipv6 FE80::3 dlci 103(0x67,0x1870),

broadcast,

CISCoO,

Serial0/0/0 (up): ipv6 2001:

CISCO,

Serial0/0/0 (up): ip 10.1.1.

CISCO,

Serial0/0/0 (up): ipv6 2001:

CISCoO,

status

status

status

status

static,

static,

defined, active

DB8:ACAD:B::1 dlci 103 (0x67,0x1870),
defined, active

1 dlci 103(0x67,0x1870),

defined, active

DB8:ACAD:B::3 dlci 103 (0x67,0x1870),
defined, active

e. [na otknoyeHns otnagkm Ha R1 BBeguTte komangy undebug all.

R1# undebug all

All possible debugging has been turned off

static,

static,

f.  ToeTopHO NpumeHuTe komaHay frame-relay map ip k nHtepdericy S0/0/0 Ha mapwpyTtusatope R1, Ho

Oe3 kntoyesoro cnosa broadcast.
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Rl (config)# interface s0/0/0
Rl (config-if)# frame-relay map ip 10.1.1.2 103

g. OTﬂpaBbTe 9XO0-3anpoc ot R3 k R1. 3XO-3aFIDOCbI AOJITMKHbI ObITb ycnewHbIMA, HO OTHOLLEHUA CMEXHOCTU
EIGRP octatotcst HeycTonumsbiMu. N3-3a TanmepoB EIGRP nepuopg oxugaHns mexagy coobeHnsamm
MOXXEeT COCTaBUTb HECKOJTIbKO MUHYT.

R3# ping 10.1.1.1
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 10.1.1.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 28/28/28 ms

Rl (config-if) #

*Jun 26 20:25:10.871: $DUAL-5-NBRCHANGE: EIGRP-IPv4 1: Neighbor 10.1.1.2 (Serial0/0/0)
is down: Interface PEER-TERMINATION received

*Jun 26 20:28:13.673: $DUAL-5-NBRCHANGE: EIGRP-IPv4 1: Neighbor 10.1.1.2 (Serial0/0/0)
is up: new adjacency

Rl (config-if) #

*Jun 26 20:31:18.185: $DUAL-5-NBRCHANGE: EIGRP-IPv4 1: Neighbor 10.1.1.2 (Serial0/0/0)
is down: retry limit exceeded

Rl (config-if) #

*Jun 26 20:32:00.977: $DUAL-5-NBRCHANGE: EIGRP-IPv4 1: Neighbor 10.1.1.2 (Serial0/0/0)
is up: new adjacency

Rl (config-if) #

*Jun 26 20:35:05.489: $DUAL-5-NBRCHANGE: EIGRP-IPv4 1: Neighbor 10.1.1.2 (Serial0/0/0)
is down: retry limit exceeded

Moyemy oTHoLeHnsi cMexHocTn EIGRP ocTaloTca HeycToYnBbIMU?

h. 3ameHuTe kKomaHay conocTtaBneHuss Frame Relay, Ha aTOT pa3 nobasuB kntoveBoe croBo broadcast.
Rl (config-if)# frame-relay map ip 10.1.1.2 103 broadcast

i. Y6eautecb B TOM, YTO BOCCTaHOBMEHa BCA (MoMHas) TabnuLa MapLUpyTM3aLUmum 1 UMEeTCsl CKBO3HOe
coeavHeHue.

War 3: WUsmeHuTe TMN nHKancynsuum Frame Relay.

OnepauuonHas cuctema CISCO 10S nogaepxuneaeT gBa Tmna nHkancynauum Frame Relay: ncnonbsyemyto
no ymosn4yaHuto nHkancynsaumto Cisco n OCHOBaHHYH Ha CTaHgapTax uHkancynsaumio IETF.

a. [Onsa nHtepdenca SO0/0/1 mapwpyTtmnsatopa R3 namennte nHkancynauuio Frame Relay Ha IETF.

R3 (config)# interface s0/0/1
R3(config-if)# encapsulation frame-relay ietf

b. Beegute komaHgy show interfaces s0/0/1 Ha mapwpyTtmsatopax R3 1 FR. Jaxe ecnu Ha Bcex
NHTEepdencax HaCTPOEHbI pasHble HKANCYNALUKN, KaHan OCTAETCsl aKTUBHbIM. OTO OOBACHSIETCS TEM,
4YTO MapwpyTmaaTtopbl Cisco NnoHMMmatoT oba Tuna Bxoaawmx kagpos. OgHaKo ecriv y Bac
MapLUpYTU3aTopbl OT pa3HbiX MOCTaBLUUKOB, U Bbl Mcnonb3yeTe Frame Relay, Tpebyetca ncnonb3oBarb
ctangapt IETF.

R3# show interfaces s0/0/1
Serial0/0/1 is up, line protocol is up
Hardware is WIC MBRD Serial

© Kopnopauusi Cisco n/vunu eé noyepHue komnanum, 2014. Bece npaBa 3awymileHsbI.
B naHHoM fokymeHTe copepxuTcest obuieaocTynHas nHpopmaums koprnopauum Cisco. Crtpanvua 12 n3 19



Na6opatopHas pabora. Hactpoika Frame Relay n noabiHTepdeiicoB

Internet address is 10.1.1.2/30
MTU 1500 bytes, BW 1544 Kbit/sec, DLY 20000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation FRAME-RELAY IETF, loopback not set
Keepalive set (10 sec)
ILMI eng sent 1898, LMI stat recvd 1900, LMI upd recvd 0, DTE LMI up

<JIaHHBIE OIlYyLEHB>

FR# show interfaces s0/0/1

Serial0/0/1 is up, line protocol is up
Hardware is WIC MBRD Serial
MTU 1500 bytes, BW 1544 Kbit/sec, DLY 20000 usec,

reliability 255/255, txload 1/255, rxload 1/255

Encapsulation FRAME-RELAY, loopback not set
Keepalive set (10 sec)
IMI eng sent 0, LMI stat recvd 0, LMI upd recvd 0

c. Ha mapwpytusarope R3 BocctaHoBuUTe ang uHkancynsumm Frame Relay Tun Cisco (Mcnonb3yembiin no
YMONYaHuIo).
R3 (config)# interface s0/0/1
R3(config-if)# encapsulation frame-relay

LWar 4: WsmenuTte Tvn LMI.

a. Beepgute komangy frame-relay Imi-type ansi Ha nHTepdeiice S0/0/1 mapwpyTtusaropa R3.
R3 (config-if)# frame-relay lmi-type ansi

b. He paHee yem yepes 60 cekyHg BeeanTe komaHay show interfaces s0/0/1 Ha mapwpyTmsaTtope R3. Mo
ncredeHnn 60 cekyH MHTepdenc NnepexoauT B akTMBHOE COCTOSIHME, 3aTeM CTaHOBUTCS HEAKTUBHbIM,
nockonbky R3 oxugaet naket LMI ANSI, a FR otnpaenset naket LMI Cisco.

R3# show interfaces s0/0/1
Serial0/0/1 is up, line protocol is down
Hardware is WIC MBRD Serial
Internet address is 10.1.1.2/30
MTU 1500 bytes, BW 1544 Kbit/sec, DLY 20000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation FRAME-RELAY, loopback not set
Keepalive set (10 sec)
ILMI eng sent 2157, LMI stat recvd 2136, LMI upd recvd 0, DTE LMI down
ILMI eng recvd 0, LMI stat sent 0, LMI upd sent O
ILMI DLCI O LMI type is ANSI Annex D frame relay DTE segmentation inactive
FR SVC disabled, LAPF state down
Broadcast queue 0/64, broadcasts sent/dropped 733/0, interface broadcast

<JlaHHEE OIylEHB>

c. Ha R3 Beegnte komaHay show frame-relay Imi, 4to6bl BoiBecTn gaHHble LMI, Bkntovas tun LMI, uncno
TallM-ayToB U NPOMEXKYTOK BPEMEHU OT MOMEHTA NOcneAHEro NoyiHoro o6HoBMNEHUS.

R3# show frame-relay lmi

LMI Statistics for interface Serial0/0/1 (Frame Relay DTE) LMI TYPE = ANSI

Invalid Unnumbered info 0 Invalid Prot Disc O
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Invalid dummy Call Ref 0
Invalid Status Message O Invalid Lock Shift O
0 Invalid Report IE Len O

Invalid Msg Type O

Invalid Information ID

Invalid Report Request 0 Invalid Keep IE Len O

Num Status Eng. Sent 2158 Num Status msgs Rcvd 2136

Num Update Status Rcvd 0 Num Status Timeouts 23

Last Full Status Req 00:00:05 Last Full Status Rcvd 00:04:35

d. Ha R3 Beeaute komaHay debug frame-relay Imi. MNaketel LMI 6GonbLue He oTobpaxatoTca napamu. B 10
Bpemsl kak Bce ncxogawme coobuienus LMI pernctpupytotcsl, He oTobpaxaeTcs HM 0QHO BXoAsLlee
coobLeHne, nockonbky R3 oxugaet LMI ANSI, a FR otnpaensieT LMI Cisco.

R3# debug frame-relay 1lmi

Frame Relay LMI debugging is on

Displaying all Frame Relay LMI data

R3#

*Jun 26 21:49:10.829: Serial0/0/1 (out): StEng, myseq 104, yourseen 0, DTE down
*Jun 26 21:49:10.829: datagramstart = 0xC313554, datagramsize = 14

*Jun 26 21:49:10.829: FR encap = 0x00010308

*Jun 26 21:49:10.829: 00 75 95 01 01 00 03 02 68 00

*Jun 26 21:49:10.829:

R3#

*Jun 26 21:49:20.829: Serial0/0/1 (out): StEng, myseq 105, yourseen 0, DTE down
*Jun 26 21:49:20.829: datagramstart = 0xC317554, datagramsize = 14

*Jun 26 21:49:20.829: FR encap = 0x00010308

*Jun 26 21:49:20.829: 00 75 95 01 01 00 03 02 69 00

*Jun 26 21:49:20.829:

e. Ha R3 BoccraHoBute ans tmna LMI 3HaueHue Cisco. OBGpatnte BHUMaHWE Ha TO, YTO MOCHE BbIMOMHEHUS
3TON KOMaHbl M3MEHSATCA coobLleHns oTnagkn. MNMopsakosbii Homep coobueHus LMI 6bin copolueH fo
1. MapwpyTtmsatop R3 Hayan noHnmartb coobenns LMI, npuxogswme ot FR. Mocrne Toro, kak R3 n FR
ycneLwHo obMeHANMCb CooOLLEeHNAMN, NHTephenc nepeLllén B aKTUBHOE COCTOSTHUE.

R3 (config)# interface s0/0/1

R3(config-if)# frame-relay lmi-type cisco

R3 (config-if) #

*Jun 26 21:51:20.829: Serial0/0/1 (out): StEng, myseq 117, yourseen 0, DTE down
*Jun 26 21:51:20.829: datagramstart = 0xC31F254, datagramsize = 14

*Jun 26 21:51:20.829: FR encap = 0x00010308

*Jun 26 21:51:20.829: 00 75 95 01 01 00 03 02 75 00

*Jun 26 21:51:20.829:

R3 (config-if) #

*Jun 26 21:51:30.829: Serial0/0/1(out): StEng, myseq 1, yourseen 0, DTE down
*Jun 26 21:51:30.829: datagramstart = O0xC31F3D4, datagramsize = 13

*Jun 26 21:51:30.829: FR encap = 0xFCF10309

*Jun 26 21:51:30.829: 00 75 01 01 00 03 02 01 00

*Jun 26 21:51:30.829:

*Jun 26 21:51:30.829: Serial0/0/1(in): Status, myseq 1, pak size 21

*Jun 26 21:51:30.829: RT IE 1, length 1, type O

*Jun 26 21:51:30.829: KA IE 3, length 2, yourseq 1 , myseq 1

*Jun 26 21:51:30.829: PVC IE 0x7 , length 0x6 , dlci 301, stat
R3(config-if)#us 0x2 , bw 0
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R3 (config-if) #

*Jun 26 21:51:40.829: Serial0/0/1(out): StEng, myseq 2, yourseen 1, DTE down

*Jun 26 21:51:40.829: datagramstart = 0xC313B54, datagramsize = 13
*Jun 26 21:51:40.829: FR encap = 0xFCF10309

*Jun 26 21:51:40.829: 00 75 01 01 01 03 02 02 01

*Jun 26 21:51:40.829:

*Jun 26 21:51:40.829: Serial0/0/1(in): Status, myseq 2, pak size 21
*Jun 26 21:51:40.829: RT IE 1, length 1, type O

*Jun 26 21:51:40.829: KA IE 3, length 2, yourseqg 2 , myseq 2

*Jun 26 21:51:40.829: PVC IE 0x7 , length 0x6 , dlci 301, stat
R3(config-if)#us 0x2 , bw O

*Jun 26 21:51:51.829: SLINEPROTO-5-UPDOWN: Line protocol on Interface
Serial0/0/1, changed state to up

R3 (config-if) #

f. [lnsa 3aBeplieHnst oTnagkm BBeguTte komaHay undebug all.

R3# undebug all
All possible debugging has been turned off

YacTtb 5: HacTtpouka noabiHTepdenca Frame Relay

Frame Relay nogaepxvBaet gBa Tvna nogbHTEPENCOB: «TOYKA-TOUYKA» U K MHOTOTOYEYHAs CETbY.

I'IO,CI,bIHTepq)eVICbI «MHOroTove4vYHaa ceTb» nogaep>XmnBaroT HeELLMpoKoBeLlaTellbHble TOMOoormn

MHOXECTBEHHOro gocTtyna. Hanpumep, B 38e34006pa3HoN Tonosnormm ncnosb3oearcs 6bl nogpiHTepdenc

«MHOroTo4euvHasi cetb». B yactn 5 Bam npeacTtonT co3gatb HOﬂbIHTepd)eVIC «TOYKa-TOHKa».

War 1: Ha mapwpytusatope FR cosznante HoBble kaHanbl PVC mexay R1 u R3.

FR
FR
FR
FR

config)# interface s0/0/0

config-if)# frame-relay route 113 interface s0/0/1 311
config-if)# interface s0/0/1

config-if)# frame-relay route 311 interface s0/0/0 113

—_~ e~~~

LWar 2: Cos3pante n HacTponTe noablHTepenc «Touka-touka» Ha R1 n R3.

MpumeyaHune. MNpexae Yem co3gaBaTtb NoablHTEPENCDI, Ha PMN3NYECKOM NHTEPAElice TpebyeTca ykasaTb

nHkancyngaumo Frame Relay .

a. Ha mapuwpytnsarope R1 cosgante nogbiHTepdenc «touka-Touka» 113.
Rl (config)# interface s0/0/0.113 point-to-point
Rl (config-subif)# ip address 10.1.1.5 255.255.255.252
Rl (config-subif)# ipvé address 2001:db8:acad:d::1/64
Rl (config-subif)# ipv6é address fe80::1 link-local
Rl (config-subif)# frame-relay interface-dlci 113

R1 (

config-fr-dlci) #

b. Ha mapwpyrtusatope R3 cosgainite nogsiHTEepdenc «Todka-Todka» 311.
R3 (config)# interface s0/0/1.311 point-to-point
R3(config-subif)# ip address 10.1.1.6 255.255.255.252
R3 (config-subif)# ipv6é address 2001:db8:acad:d::3/64
R3(config-subif)# ipv6é address fe80::3 link-local
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R3(config-subif)# frame-relay interface-dlci 311
R3 (config-fr-dlci) #

c. [lpoBepbTe coeanHeHune.
R1# ping 10.1.1.6

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 10.1.1.6, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 28/28/28 ms
R1# ping 2001:db8:acad:d::3

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2001:DB8:ACAD:D::3, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 28/28/28 ms

R3# ping 10.1.1.5

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 10.1.1.5, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 28/28/28 ms
R3# ping 2001:db8:acad:d::1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2001:DB8:ACAD:D::1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 28/28/28 ms

d. [nsa otobpaxeHus coctosHna kaHanos PVC BeeanTte komaHgy show frame-relay pve Ha
MapupyTtmsatopax R1 n R3.

R1# show frame-relay pvc

PVC Statistics for interface Serial0/0/0 (Frame Relay DTE)

Active Inactive Deleted Static
Local 2 0 0 0
Switched 0 0 0 0
Unused 0 0 0 0

DLCI = 103, DLCI USAGE = LOCAL, PVC STATUS = ACTIVE, INTERFACE = Serial0/0/0

input pkts 1170 output pkts 1408 in bytes 92566
out bytes 105327 dropped pkts 0 in pkts dropped 0
out pkts dropped 0 out bytes dropped 0

in FECN pkts 0 in BECN pkts O out FECN pkts O
out BECN pkts 0 in DE pkts O out DE pkts 0

out bcast pkts 1160 out bcast bytes 89034

5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec

pvc create time 07:53:13, last time pvc status changed 00:35:58
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DLCI = 113, DLCI USAGE = LOCAL, PVC STATUS = ACTIVE, INTERFACE = Serial0/0/0.113

input pkts 86 output pkts 494 in bytes 20916
out bytes 45208 dropped pkts 0 in pkts dropped 0
out pkts dropped 0 out bytes dropped 0

in FECN pkts 0 in BECN pkts O out FECN pkts O
out BECN pkts 0 in DE pkts O out DE pkts O

out bcast pkts 464 out bcast bytes 42088

5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
pvc create time 00:35:58, last time pvc status changed 00:35:58

R3# show frame-relay pvc

PVC Statistics for interface Serial0/0/1 (Frame Relay DTE)

Active Inactive Deleted Static
Local 2 0 0 0
Switched 0 0 0 0
Unused 0 0 0 0

DLCI = 301, DLCI USAGE = LOCAL, PVC STATUS = ACTIVE, INTERFACE = Serial0/0/1

input pkts 1406 output pkts 1176 in bytes 105143
out bytes 93110 dropped pkts 0 in pkts dropped 0
out pkts dropped 0 out bytes dropped 0

in FECN pkts 0 in BECN pkts O out FECN pkts O
out BECN pkts O in DE pkts O out DE pkts O

out bcast pkts 1038 out bcast bytes 80878

5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec

pvc create time 07:51:07, last time pvc status changed 00:37:16

DLCI = 311, DLCI USAGE = LOCAL, PVC STATUS = ACTIVE, INTERFACE = Serial(0/0/1.311

input pkts 513 output pkts 114 in bytes 47072
out bytes 30360 dropped pkts 0 in pkts dropped 0
out pkts dropped 0 out bytes dropped 0

in FECN pkts 0 in BECN pkts O out FECN pkts O
out BECN pkts O in DE pkts O out DE pkts O

out bcast pkts 74 out bcast bytes 26200

5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
pvc create time 01:11:06, last time pvc status changed 00:37:16
e. [lna npoeepku cocTosHMSA KOMaHA conoctaeneHusi Frame Relay Beegute komaHgy show frame-relay
route Ha mapLupyTusatope FR.
FR# show frame-relay route
Input Intf Input Dlci Output Intf Output Dlci Status
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Serial0/0/0 103 Serial0/0/1 301
Serial0/0/0 113 Serial0/0/1 311
Serial0/0/1 301 Serial0/0/0 103
Serial0/0/1 311 Serial0/0/0 113

active
active
active

active

f.  [Ansi npoBepku coCTosiHUS KOMaHg conoctaenernmsa Frame Relay BBegute komaHay show frame-relay

map Ha mapuwpyTtmsatopax R1 n R3.

R1# show frame-relay map

Serial0/0/0 (up): ip 10.1.1.2 dlci 103(0x67,0x1870), static,

broadcast,

CISCO, status defined, active
Serial0/0/0 (up): ipvé FE80::3 dlci 103(0x67,0x1870),

broadcast,

CISCO, status defined, active

Serial0/0/0 (up): ipv6 2001:DB8:ACAD:B::1 dlci 103 (0x67,0x1870),

CISCO, status defined, active

Serial0/0/0 (up): ip 10.1.1.1 dlci 103(0x67,0x1870), static,

CISCO, status defined, active

Serial0/0/0 (up): ipvé 2001:DB8:ACAD:B::3 dlci 103(0x67,0x1870),

CISCO, status defined, active

Serial0/0/0.113 (up): point-to-point dlci, dlei 113(0x71,0x1C10),

status defined, active

R3# show frame-relay map

Serial0/0/1 (up): ipv6é FE80::1 dlci 301 (0x12D,0x48D0),
broadcast,
CISCO, status defined, active

static,

static,

Serial0/0/1 (up): ipv6 2001:DB8:ACAD:B::3 dlci 301 (0x12D,0x48D0), static,

CISCO, status defined, active
Serial0/0/1 (up): ip 10.1.1.2 dlci 301(0x12D,0x48DO0),
CISCO, status defined, active

Serial0/0/1 (up): ipv6 2001:DB8:ACAD:B::1 dlci 301 (0x12D,0x48D0), static,

CISCO, status defined, active
Serial0/0/1 (up): ip 10.1.1.1 dlci 301 (0x12D,0x48DO0),

broadcast,

CISCO, status defined, active

Serial0/0/1.311 (up): point-to-point dlci, dlci 311(0x137,0x4C70),

status defined, active

Bonpocbl Ha 3akpenneHue

1. Y10 Takoe PVC u kak OH ncnonbayerca?

2. [ns vero npegHasHaveH DLCI?
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3. C kakon uenbto ncnonb3yetca B cetun Frame Relay nHtepdenc LMI (Local Management Interface —

NHTepdenc nokanbHOro ynpaeneHusi)?

4. C Kakon Lenbto ncnonb3yrTca nogbiHTepdericel B ceTu Frame Relay?

CBogHasa Tabnuua nHTepcencoB MapLUpyTM3aTOpPOB

CBogHasa uHdopmaumsa o6 nHTepdencax MmapLupyTM3aTopoB

Moagenb UHTepdenc MHuTepdpenc MocnepoBartenbHbIN | NMocnegoBaTenbHbIN
MapLupyTusaTopa Ethernet Ne 1 Ethernet Ne 2 mHTepdemnc Ne 1 uHTepdenc Ne 2
1800 Fast Ethernet 0/0 Fast Ethernet 0/1 Serial 0/0/0 (S0/0/0) Serial 0/0/1 (S0/0/1)
(FO/0) (FO/1)

1900 Gigabit Ethernet Gigabit Ethernet Serial 0/0/0 (S0/0/0) Serial 0/0/1 (S0/0/1)
0/0 (G0/0) 0/1 (G0/M)

2801 Fast Ethernet 0/0 Fast Ethernet 0/1 Serial 0/1/0 (S0/1/0) Serial 0/1/1 (S0/1/1)
(FO/0) (FO/1)

2811 Fast Ethernet 0/0 Fast Ethernet 0/1 Serial 0/0/0 (S0/0/0) Serial 0/0/1 (S0/0/1)
(FO/0) (FO/1)

2900 Gigabit Ethernet Gigabit Ethernet Serial 0/0/0 (S0/0/0) Serial 0/0/1 (S0/0/1)
0/0 (G0/0) 0/1 (G0/1)

MpumeyvaHune. YTo0bl y3HATL, KAkKMM 0OpPa3oM HAaCTPOEH MapLLPYTM3aTop, U3Y4NTE NHTEPAENCDHI C LIENbio
onpegeneHnsa Tuna MapLipyTunsartopa 1 Konmy4ecTea MMEKLLMXCA Ha HEM MHTepdencoB. QhHEKTUBHOro
cnocoba nepeyvmcneHns Bcex COMETaHMIN HACTPOEK AN KKAO0ro Knacca MapLupyTU3aTopoB HE CyLLECTBYET.

B maHHoM Tabnuue cogepxartcsa ngeHtTndukaTopbl BO3MOXHbIX codeTannin Ethernet n nocnegoBatenbHbIX
(Serial) nHTepdencos B ycTponctee. B Tabnuuy He BKIHOYEHbI Kakne-nnbo UHbIE TUMbl MHTEPKENCOB, AaXe ecnu
Ha onpenenéHHoOM MapLUpyTM3aTope OHM NPUCYTCTBYIOT. B KauecTBe npumMepa MOXHO NPUBECTU MHTEepdenc
ISDN BRI. CTtpoka B ckobkax — 3TO NPUHSITOE COKpaLLeHNe, KOTOpoe MOXHO MCMoNb3oBaTh B Komangax Cisco

I0S anga npeacTtaeneHus nHTepdelrica.
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