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2.1 ASR 900034 A &2 #l B8 8%
21 A OITHE
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4.7 IGMPHRIMLD ¥

5. H Al 2VPNEB

5.1 39

528 F18F

5.3 ethernet-services access-list
54 AMH OIS
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AXENBEARNE2RE(L2)VPN(L2VPN) R, JERIRIT, BRS. TheeMEER , ERERRHIZE
EEH. BXEHAFER , HSHCisco ASR 9000R FIR & AR 55 B8 R E5L 2VPNFI LA A M B 55 Fit B 45 =
4.3.%o

1.8 KM S KBRS

L2VPNIIRE AT R RN R Z KRS

113 RBRSF

KRN RBRFSER LEARN R ET QB ERER  HERRTIREERREIR/N QERER
BT, XA TEEMRN IR
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XEBRLE, IANLIRT Q2B RSN EAEE  FETUED SHRIT RS KBRS
—ARHERAUUEEFMEO BT
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Circuit Circuit

PN BE 88 2 [BE o] AR 7E S MRS R R (MPLS) A% (PW):

FRSIDS
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Attach Attach

% Ci rcuit‘

Attach
Circuit

SR AT BANAT 2 SERY LA 3T ; A4 JAE P A6 AR SR T SR B

588 o

o886

A% AREMRS (VPLS) AT EEAMPLS PWES N KR ZBY B #&H

Fseudowire

AUEADREVPLSRZS AT BMX :



TR + gy

ACCEsS Full-mesh
FPseudowire Pseudowires

2. EESREEER
2.1 ASR 900050 AR Sl L 8%

211 A O TR
BEEBRAC)HELHAN L :

- BEBE T 2transporc BF RO L EKRHBIES , MEBL2VPNIIRER TR IR,

CWEOTUREENFEZEOEEERX TEE T 12transport® ©) , LA FEOMEFEOAR
SEHE T [2transport B =F).

REERERBESREINEAED, RKEEERZATINFREXLEZA4UMEARES
CE R FH#0O

1. E AME R Ndot1gfric , F BHEE T HRERH Ndot1gfric ( 802.1QFFEZHQINQ ) B F
O, XRERKLE,
2. fE AMIEH Ndot1gtrid , H EEEEE Tt dot1q5E — Mric M E = Mridanyf F#E0O

3. R AME —Ndot1g#ric , HEEELE T B[R dot1gfric Mexactc BF Y 73O,
4. tE AE — N ZNdot1ghric , HIEEEE T dot1gtricz — M F#E 0,
5. & A& Hdot1g¥rid , 7 B PLH i Fencapsulation untaggedis S ELER FiE 0,
6. FAMTEEEMEMFEOLE , Eite i Hencapsulation defaultds Bt & #Y F 1%
Ho
7. R AMTEESEAEMFEOTE , Fibe iR 2transportfit ERY E# O,
CETEALAMELNEZEEVCO)ERANAREHSE L , HBEIL2VPNEAR FEOTREN
VLANFRIZZ BT , REMIHMIBR (& )
- EEAEVCEM IR Cisco ASR 9000RFIREMRSHAERL , MARERREBIFIFIZ. £
Frewrite s S 18 X ERIA B,
- MRRFIH P FEMFELZEOBYI) , NREEHFTEEANRID , BABVIREBEMAMFIZAERE
HmEO, BXEFEHAEE , BSHBVIFD.
THE 2 — L35 B X LM N B =B -

1. BARRGIZ , TitWEBIwO EREBVLANSRIE |, #40E R 1Zm O BWWMIERE, MR
FEEEO TE E2transport , N ZYEBix O HIBWHN A RENBESL2VPNIIREE A



interface G gabitEthernet0/0/0/2
l2transport

WMRZEEOEFEQD , WEEOSHREMFEOFTCTEAM ; XRHKETEAN,

2. AT BANF R4 O R F 2 O B & Jv12transport:

interface Bundl e-Et herl
| 2t ransport

3. #EI2transport ¥ O T f£ A encapsulation default>k FLfig & B L EC A [l & KA 5 — /N FiE O T
WEMERIERRIFEHRE. (BESNTHI4) . LiransportxBFEFEOZHPEE
, MAREEEO LN FEOTRE :

interface G gabitEthernet0/1/0/3.1 | 2transport
encapsulation default

MRENEELFRIEH , i5E Eencapsulation untagged.

4. BESANFEAR , MEAMSTRREEN A ABEREAZED

interface G gabitEthernet0/1/0/3.1 | 2transport

encapsul ati on defaul t
|

interface G gabitEthernet0/1/0/3.2 | 2transport

encapsul ati on dot1lq 2
!

interface G gabitEthernet0/1/0/3.3 | 2transport
encapsul ati on dot1q 2 second-dotlq 3

EUEES , FER

- BEEAEBVLANFRIC2F N EVLANFRIE3QInQI o] SACEL, 1. 28K, 3F#EO , EHTT
EANHEK , Rtz oES, 3F#EO, 3LEWHEMRCE, 2L —Mridk , o
1 EEMFRIE .

. B ENEBVLANFRIZ2F N EBVLANFRIZ4I QinQmi# 2 Bl 4h . 2730 , E N encapsulation
dot1q 27 LMX 5 VLANFRIZ2E B dot1qill , L AT LA 5T A AN EBFRIC2MQInQItEl, 20 R IE
FEEEQINQM , iHSH R HI5(exactBEF).

. WAAEBVLANARIE 3 QinQM S, 17O TE,

. W AVLANFRIZ2Bdot1gi 5., 2 FZEOTE,

. WAVLANFRIZ3HIdot1 g 5., 1F#EOPTE,

5. EPtEidot1qMim R 2QinQMl , & A exactx@F :

interface G gabitEthernet0/1/0/3.2 | 2transport
encapsul ati on dotlq 2 exact

IR ESER/ASBVLANRIZ2HIQInQI A EE , BN ERXEER —MVLANFRZH M TE,

6. £ A untagged< 8 F X CE ARFRIZHIMT |, a1 BRI LI IHIL(CDP)BIE B Z 4 A (MST)M
BRI B3z & st (BPDU):



interface G gabitEthernet0/1/0/3.1 | 2transport

encapsul ati on defaul t
|

interface G gabitEthernet0/1/0/3.2 | 2transport

encapsul ati on untagged
|

interface G gabitEthernet0/1/0/3.3 | 2transport
encapsul ati on dotl1q 3

EUHEES , FER

. W BVLANFRIZ3MI Dot 1 g =R A A F AR e 3 QinQmi 5., 3FZEATE,
. FiE Hfttdot1q=HQinQi &R Tl , 1F#E 0,
- SR BVLANFRIZHIMS, 27 OMCHE,

canyX}BF ] A{EBEAT ¢

interface G gabitEthernet0/1/0/3.4 | 2transport
encapsul ati on dot1q 4 second-dotlq any

!

interface G gabitEthernet0/1/0/3.5 | 2transport
encapsul ati on dot1q 4 second-dotlq 5

AN FEO, 47, SEATACEFRIZ4FSHIQInQM |, BRIXEWM WO ELL. 57O, BA
CEMEMSE, XRFKITEMAM,

. ATBAEAVLANFRIESEE :

interface G gabitEthernet0/1/0/3.6 | 2transport
encapsul ati on dot1q 6-10

A RE—ANEHE ZNdot1gRIEF HH ZANVLANAR S ESER

interface G gabitEthernet0/1/0/3.7 | 2transport

encapsul ation dotlq 6 , 7 , 8-10
|

interface G gabitEthernet0/1/0/3.11 | 2transport
encapsul ati on dotlq 11 second-dotlq 1, 2, 3, 4-6 , 10

REZALIHAME, MRFEESEH , WMAFENIBES —NFED, WEERNER
TRAUGEREIR,

10. encapsulation dot1q second-dot1qn % X3 7A 35 F A ZB#R 12 6 A Ethertype 0x8100 , 79X 2

11.

HEEQInQMKICiscos 3k, 1BR , BIFIEEE , Ethertype 0x8100 R & B F 48 —/NVLANKR
12#Y802.1qMit , MEthertype 0x88a8/Y #AEB#Ric R A T QinQiil, 7T LASE A dot1adx B F il &
B BEthertype 0x88a8HI H\EFFR 1T :

interface G gabitEthernet0/1/0/3.12 | 2transport
encapsul ati on dotlad 12 dot 1gq 100

EJF|IH#YEthertype 0x9100%0x9200 A FQinQAAEBHRIE , BHEQINQFEOMNEEOTEH
dot1q tunneling ethertype@i 5 :



interface G gabitEthernet0/1/0/3
dotlqg tunneling ethertype [0x9100|0x9200]
!
interface G gabitEthernet0/1/0/3.13 | 2transport
encapsul ation dot1q 13 second-dot 1g 100

N EBFR LAY Ethertype I 0x91008%0x9200 , M EPFRZHIdot1q Ethertype s 0x8100,

12. AT BMRIERMACHE HE /& A0 Bods F# 0 -

interface G gabitEthernet0/1/0/3.14 | 2transport
encapsulation dotlg 14 ingress source-mac 1.1.1

2.1.2 VLANIRE

ETEVCHFEMRMINTHRER AN LAREVLANFRIC,

interface G gabitEthernet0/1/0/3.3 | 2transport
encapsul ation dotlq 3

EUBEESF , HRHEAVLANIRIC3HIE Adot1ghiet , 2REHVLANRIE3. HRH B IAEVLANIR
123 A Ef 4% 1E1OOE’J4§)\Q|nQ'|UﬁE'J‘ FAMRILRETE,

{BR , EVCEMIZ I R IF &M Arewritetn TIREFRE | RELBR TSR ( MIBR ) . HRHIE (F
i) $REBE AVLANFRZ HEAR .

TR RILANRA

. pop>xBF Al ik B ME A B dot1 it il BRQInQARIE. It /R BI BR4E A QinQiii Y SA ZBFR 1T
13 , HE KSR A dot1gFRiZ 100/ BT -

interface G gabitEthernet0/1/0/3.13 | 2transport
encapsul ati on dot1q 13 second-dot1q 100
rewite ingress tag pop 1 symmetric

ZITHHRARNHEY , XERENBHRZ1BEALO SO LHEY , AEHOS @ L#S),

. translatex BF R FEBH —NHHNFIRICBER —NPHHME AR :

RP/ 0/ RSPO/ CPUO: r out er 2( confi g-subi f) #i nterface G gabitEthernet0/1/0/3.3

| 2t ransport

RP/ 0/ RSPO/ CPUO: r out er 2( confi g-subi f)# encapsul ati on dotlqg 3

RP/ 0/ RSPO/ CPUO: rout er 2(confi g-subif)#rewite ingress tag translate ?
1-to-1 Replace the outernost tag with another tag

1-to-2 Replace the outernpst tag with two tags

2-to0-1 Replace the outernpst two tags with one tag

2-t0-2 Replace the outernpst two tags with two other tags

RP/ 0/ RSPO/ CPUO: rout er 2(confi g-subif)#rewite ingress tag translate 1-to-1 ?
dot 1ad Push a Dot lad tag

dot 1g Push a Dot 1Q t ag

RP/ 0/ RSPO/ CPUO: rout er 2(confi g-subif)#rewite ingress tag translate 1-to-1
dot 1q 4

RP/ 0/ RSP0/ CPUO: r out er 2( confi g- subi f) #show confi g

Bui | di ng configuration...



1l 10S XR Configuration 4.3.0

interface G gabitEthernet0/1/0/3.3 | 2transport

encapsul ati on dot1gq 3

rewite ingress tag translate 1-to-1 dotlq 4 symmetric
!

end

symmetrick BF2EHRM , RN ERE-RIFHNER,

. push}BF AL & @& A B dot1gMiR IQInQ#ARIE :

interface G gabitEthernet0/1/0/3.4 | 2transport
encapsul ati on dot 1gq 4
rewite ingress tag push dot1lgq 100 symmetric

FABQINQIFIZ 1007 IEI A dot gFF 4K ABL, FEH O , QinQERIAZH,

2.2 8 H0S XRIFEVCHE H1B& 1T (CRSHAIXR12000)

JEEVCE B EVLANEEL KV E E A A encapsulation < % -

RP/ 0/ RPO/ CPUO: r out er 1#confi g

RP/ 0/ RPO/ CPUO: rout er 1(config)#int gig 0/0/0/2.3 |2transport
RP/ 0/ RPO/ CPUO: r out er 1( confi g- subi f) #dot 1q ?

vl an Configure a VLAN ID on the subinterface

RP/ 0/ RPO/ CPUO: r out er 1( confi g- subi f) #dot 1q vl an ?

<1-4094> Configure first (outer) VLAN ID on the subinterface
RP/ 0/ RPO/ CPUO: r out er 1( confi g- subi f) #dot 1 vlan 3 ?

<1-4094> Configure second (inner 802.1Q VLAN ID on the subinterface

any Match franes with any second 802.1Q VLAN ID

RP/ 0/ RPO/ CPUWO: r out er 1( confi g- subi f) #dot 1 vl an 3 100

FEEEVLANFRICALE |, B9 HE— A ERY 1T A =5 Hdot1qidot1adan & IS ER FTAFRIC, LR

EEBRIAMBER TR , Bit&Brewritedn T

3.R % RBRSF

X

ERBTERTE (XEEMAS, ) AIRREXAHOAEARTHFRES.

mTHHBEREFTE (NRIMAF ) XFELE show v h, ERAHBERRTIAXESR

show 5% H B9 2 47

3.1 1t 334

3.1.1EEQO

EXAIERNEEEQ 2 A4 32 3OESE


//tools.cisco.com/Support/CLILookup/cltSearchAction.do
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==

routerl @Gi 0/0/0,1 Gi ufijuflzg Te /0 ¥ Te u,fn;u,fzﬁ%ﬂ raUte 3

Aftach Fattis o Attach
Circuit Circuit

Router2#218Gi 0/1/0/1 LR FIERE , RAEFHEFEKREITe 0/0/0/3 , R2H A,

& Arouter1 Mrouter3fE L IR LI FEEREE XN EEL |, BHERHIEML | B Arouter23EBr L1E
TenGigE M GigabitEtherneti# O Z B3 #2, Router2 A LAEX T MNED EZE1TIhEE ; Hlan | iR E|
FIRACL) AIUEARARBERHNBFEI RS , WEERBRER KL LR TE,

BEAR S 2R EEE EfErouter2 EELE N 2transportfI N £ O Z (8 :

interface G gabitEthernet0/1/0/1
l2transport

|

!

interface TenG gEOQ/ 0/ 0/ 3
l2transport

|

!

| 2vpn

xconnect group test

p2p p2pl

interface TenG gEOQ/ 0/ 0/ 3

interface G gabitEthernet0/1/0/1
|

ﬁrouter1$ﬂrouter3J: , FEOBGE TCDPMIPvAHBL :

RP/ 0/ RPO/ CPUO: rout er 1#sh run int G 0/0/0/1
interface G gabitEthernet0/0/0/1

cdp

ipv4 address 10.1.1.1 255.255.255.0

|

RP/ 0/ RPO/ CPUW0: routerl#

RP/ 0/ RPO/ CPU0: routerl#sh ecdp nei G 0/0/0/1

Capability Codes: R - Router, T - Trans Bridge, B - Source Route Bridge
S- Switch, H- Host, I - IGW, r - Repeater

Device ID Local Intrfce Holdtne Capability PlatformPort ID

router3. cisco.c G0/0/0/1 132 R ASROK Ser Te0/0/0/3
RP/ 0/ RPO/ CPUO: routerl#ping 10.1.1.2

Type escape sequence to abort.

Sending 5, 100-byte |ICWP Echos to 10.1.1.2, tinmeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/ max = 2/8/32 ns
Router1fFrouter3#l JCDP4B/E , F B A LApingi®10.1.1.2 ( router3f3ZE Ot ) | FIGEH A HET
B AR E —

ATRASF2SEREFED , A HRAF1IAMBAR[ILEE Tdot1qgFEOR , HHVLANSR
1D H 5 AN IERR AR 5



RP/ 0/ RPO/ CPUO: routeril#sh run int gig 0/0/0/1.2
interface G gabitEthernet0/0/0/1.2
i pv4d address 10.1.2.1 255.255.255.0

dotlq vlan 2
!

RP/ 0/ RPO/ CPUO: routeril#pi ng 10.1.2.2
Type escape sequence to abort.
Sending 5, 100-byte |ICVMP Echos to 10.1.2.2, tineout is 2 seconds:

Success rate is 100 percent (5/5), round-trip mn/avg/max = 2/3/5 ns

Mrouter1[Erouter3 & H10,000)% ping/& , ¥ 7] LA Fshow interfaceflshow 12vpnin & , AR H
—AMNAC EBrouter2 B MIpingiE RE B —MNAC L % |, H BLLEHMNH R R BB ping 2.

RP/ 0/ RSP0/ CPUO: r out er 2#sh int gig 0/1/0/1

G gabitEthernet0/1/0/1 is up, line protocol is up

Interface state transitions: 1

Hardware is G gabitEthernet, address is 0024.986c¢.63f1 (bia 0024.986c. 63f1)
Description: static |ab connection to acdc 0/0/0/1 - dont change
Layer 2 Transport Mode

MIU 1514 bytes, BW 1000000 Kbit (Max: 1000000 Kbit)
reliability 255/255, txload 0/255, rxload 0/255
Encapsul ati on ARPA

Ful | - dupl ex, 1000Md/s, SXFD, link type is force-up

output flow control is off, input flow control is off

| oopback not set,

Last input 00:00:00, output 00:00: 00

Last clearing of "show interface" counters 00:01: 07

5 mnute input rate 28000 bits/sec, 32 packets/sec

5 mnute output rate 28000 bits/sec, 32 packets/sec

10006 packets input, 1140592 bytes, 0 total input drops

0 drops for unrecogni zed upper-1evel protocol

Recei ved 0 broadcast packets, 6 nulticast packets

O runts, 0 giants, O throttles, 0 parity

O input errors, 0 CRC, O franme, O overrun, O ignored, 0 abort
10007 packets output, 1140832 bytes, 0 total output drops

Qut put O broadcast packets, 7 nulticast packets

0 output errors, O underruns, O applique, 0 resets

0 output buffer failures, 0 output buffers swapped out

O carrier transitions

RP/ 0/ RSP0/ CPUO: r out er 2#sh int ten 0/0/0/3

TenG gEO/ 0/ 0/3 is up, line protocol is up

Interface state transitions: 3

Hardware is TenG gE, address is 0024.98ea. 038b (bia 0024. 98ea. 038b)
Layer 1 Transport Mdde is LAN

Description: static lab connection to putin 0/0/0/3 - dont change
Layer 2 Transport Mode

MIU 1514 bytes, BW 10000000 Kbit (Max: 10000000 Kbit)

reliability 255/255, txload 0/255, rxload 0/255

Encapsul ati on ARPA

Ful | - dupl ex, 10000Mo/s, LR, link type is force-up

output flow control is off, input flow control is off

| oopback not set,

Last input 00:00:00, output 00:00: 06

Last clearing of "show interface" counters 00:01: 15

5 mnute input rate 27000 bits/sec, 30 packets/sec

5 mnute output rate 27000 bits/sec, 30 packets/sec

10008 packets input, 1140908 bytes, 0 total input drops

0 drops for unrecogni zed upper-1evel protocol



Recei ved 0 broadcast packets, 8 nulticast packets

0 runts, O giants, O throttles, O parity

O input errors, 0 CRC, O frame, O overrun, O ignored, O abort
10006 packets output, 1140592 bytes, 0 total output drops

Qut put 0 broadcast packets, 6 nulticast packets

0 output errors, O underruns, O applique, O resets

0 output buffer failures, O output buffers swapped out

O carrier transitions

RP/ 0/ RSP0/ CPUO: r out er 2#sh 12vpn xconnect group test
Legend: ST = State, UP = Up, DN = Down, AD = Adnin Down, UR = Unresol ved,
SB = Standby, SR = Standby Ready, (PP) = Partially Progranmed

XConnect Segnent 1 Segnent 2
Group Name ST Description ST Description ST

RP/ 0/ RSP0/ CPUO: r out er 2#sh | 2vpn xconnect group test det

Group test, XC p2pl, state is up; Interworking none
AC. TenG gEO0/0/0/3, state is up

Type Et hernet

MIU 1500; XC I D 0x1080001; i nterworking none
Statistics:

packets: received 10008, sent 10006

bytes: received 1140908, sent 1140592

AC. G gabitEthernet0/1/0/1, state is up

Type Et hernet

MIU 1500; XC | D 0x1880003; i nterworking none
Statistics:

packets: received 10006, sent 10008

bytes: received 1140592, sent 1140908

RP/ 0/ RSP0/ CPUO: r out er 2#sh 12vpn forwarding interface gigabitEthermet 0/1/0/1
hardware ingress detail location 0/1/CPUO

Local interface: G gabitEthernet0/1/0/1, Xconnect id: 0x1880003, Status: up

Segnent 1

AC, G gabitEthernet0/1/0/1, Ethernet port node, status: Bound

Statistics:

packets: received 10022, sent 10023

bytes: received 1142216, sent 1142489

packets dropped: PLU 0, tail O

byt es dropped: PLU 0O, tail O

Segnent 2

AC, TenG gEO/0/0/3, Ethernet port npde, status: Bound

Pl at f orm AC cont ext:

Ingress AC. Local Switch, State: Bound

Fl ags: Renote is Sinple AC

Xl D: 0x00580003, SHG None

I ngress ul DB: 0x0003, Egress ul DB: 0x0003, NP: 3, Port Learn Key: O
NP3

I ngress ul DB:

Fl ags: L2, Status

Stats Ptr: 0x0d842c, ul DB i ndex: 0x0003, Wre Exp Tag: O

BVI Bridge Domain: 0, BVI Source XID: 0x01000000

VLANL1: 0O, VLANL etype: 0x0000, VLAN2: 0, VLAN2 etype: 0x0000
L2 ACL Format: O, L2 ACL ID: O, IPV4 ACL ID: 0, IPV6 ACL ID: O
Qs ID 0, QCS Format ID: O

Local Switch dest XID: 0x00000001

U DB | F Handl e: 0x00000000, Source Port: 1, Num VLANs: O
Xconnect | D: 0x00580003, NP: 3



Type: AC, Renote type: AC

Fl ags: Learn enable

ul DB I ndex: 0x0003, LAG pointer: 0x0000
Split Horizon G oup: None

RP/ 0/ RSP0/ CPUO: r out er 2#sh 12vpn forwarding interface Te 0/0/0/3 hardware egress
detail location 0/0/CPUO

Local interface: TenG gEO/0/0/3, Xconnect id: 0x1080001, Status: up

Segnent 1

AC, TenG gEO/0/0/3, Ethernet port node, status: Bound

Statistics:

packets: received 10028, sent 10027

bytes: received 1143016, sent 1142732

packets dropped: PLU 0, tail O

byt es dropped: PLU 0O, tail O

Segnent 2

AC, G gabitEthernet0/1/0/1, Ethernet port node, status: Bound

Pl at f orm AC cont ext :

Egress AC. Local Switch, State: Bound

Fl ags: Renote is Sinple AC

Xl D: 0x00000001, SHG None

I ngress ul DB: 0x0007, Egress ul DB: 0x0007, NP: O, Port Learn Key: O
NPO

Egress ul DB:

Fl ags: L2, Status, Done

Stats ptr: 0x000000

VPLS SHG. None

L2 ACL Format: O, L2 ACL ID: O, IPV4 ACL ID: 0, IPV6 ACL ID: O
VLANL1: 0O, VLANL etype: 0x0000, VLAN2: 0O, VLAN2 etype: 0x0000
U DB | F Handl e: 0x04000240, Search VLAN Vector: O

Qs ID 0, Qs format: O

Xconnect | D: 0x00000001, NP: O

Type: AC, Renote type: AC

Fl ags: Learn enable

ul DB I ndex: 0x0007, LAG pointer: 0x0000

Split Horizon G oup: None

3.1.2FEOMVLANERE

ECisco I0S®EFRIBEH | WRHIE — KA TF Wi ORI A O WACH — AL T hakhy

dot1q¥#0 :
==

routerl @Gi 0/0/0,1 Gi 071,041

ACCess

Te0f0/0/2.2  TeOfofof 32.‘%% ro ute F3

Dot

Foute r2

Fort trunk

BE , RIMERAMAE , RAVIANRBEARNL ENED  FEMRIEFHE N RA , WATEL
FEAR/XN KRR NEE, ATNMEREFEBNERIMAN BRMH ST HERZHVLAN,

3.1.2.1F#EAMDot1qF#EN

EARBS  EEOMCT N , dotigFEALTE—M :



X Erouter1 LR EEO

RP/ 0/ RPO/ CPUO: rout er 1#sh run int gig 0/0/0/1
interface G gabitEthernet0/0/0/1

description static |ab connection to router2 0/1/0/1
cdp

i pv4 address 10.1.1.1 255.255.255.0
|

X Zrouter2 L fydot1qF#0 :

RP/ 0/ RSPO/ CPUO: r out er 2#sh run int gig 0/1/0/1
interface G gabitEthernet0/1/0/1

description static |ab connection to routerl 0/0/0/1
| 2t ransport

RP/ 0/ RSP0/ CPUO: r out er 2#sh run int ten 0/0/0/3.2
interface TenG gEO/0/0/3.2 | 2transport

encapsul ati on dot1q 2

rewite ingress tag pop 1 synmetric

RP/ 0/ RSPO/ CPUO: r out er 2#sh run | 2vpn xconnect group test

| 2vpn

xconnect group test

p2p p2p2

interface TenG gEO0/0/0/ 3.2
interface G gabitEthernet0/1/0/1

FIEO B #TenGigE0/0/0/3.2H B IEH — N 2transportk B F ., Router3&iEH AFriZ2#dot1qhs

, ZMiSrouter2 LB TenGigE0/0/0/3.2 % O L,

rewrite ingress tag pop 1 symmetric@s % 1] £ A O 75 [a] LM Br % A#$5i22, B FTenGigE0/0/0/3.2 £
A OB EMER T RIS , HikEIE S A 7EGigabitEthernet0/1/0/1 LK H O B B FEARIE A,

Router1 Z3AFTHrie M |, X LEWi5 3 1% O GigabitEthernet0/1/0/1 FEBL

GigabitEthernet0/1/0/1 L& Brewritedn & , Rt FasH, #HIXHERIFIC

LBIE I LM TenGigE0/0/0/3.2% & HERT , B Frewrite ingress tag pop 185 B symmetrick
BF  dotlqtag 2MHHEE, ZHSEAO A G LEE—MHRIE , BEH OB B EXFRHEZE —MER

8o AT Rrouter3 LB R4 :

RP/ 0/ RSPO/ CPUO: r out er 3#sh run int ten 0/0/0/3.2
interface TenG gEO/ 0/ 0/ 3.2

i pv4 address 10.1.1.2 255.255.255.0

encapsul ati on dot1lq 2

{5 FA 48 [E #9show interface Fishow [2vpnis M5 18 73 O 1T BES -

RP/ 0/ RSPO/ CPUO: r out er 2#cl ear counters

Clear "show interface" counters on all interfaces [confirni
RP/ 0/ RSP0/ CPUO: r out er 2#cl ear | 2vpn forwardi ng counters

RP/ 0/ RSP0/ CPUWO: r out er 2#

RP/ 0/ RSP0/ CPUWO: r out er 2#

RP/ 0/ RSP0/ CPWO: r out er 2#sh i nt TenG gEO/ 0/ 0/ 3. 2
TenG gEO/0/0/3.2 is up, line protocol is up
Interface state transitions: 1



Hardware is VLAN sub-interface(s), address is 0024.98ea. 038b
Layer 2 Transport Mde

MIU 1518 bytes, BW 10000000 Kbit (Max: 10000000 Kbit)
reliability Unknown, txload Unknown, rxload Unknown
Encapsul ation 802.1Q Virtual LAN,

Quter Match: Dot 1Q VLAN 2

Et hertype Any, MAC Match src any, dest any

| oopback not set,

Last input 00:00: 00, output 00:00: 00

Last clearing of "show interface" counters 00:00: 27
1000 packets input, 122000 bytes

0 input drops, O queue drops, O input errors

1002 packets output, 122326 bytes

0 output drops, O queue drops, O output errors

RP/ 0/ RSP0/ CPUO: r out er 2#sh | 2vpn xconnect det ai l

Group test, XC p2p2, state is up; Interworking none
AC. TenG gEO0/0/0/3.2, state is up

Type VLAN, Num Ranges: 1

VLAN ranges: [2, 2]

MIU 1500; XC | D 0x1080001; i nterworking none
Statistics:

packets: received 1001, sent 1002

bytes: received 118080, sent 118318

drops: illegal VLAN O, illegal length O

AC. G gabitEthernet0/1/0/1, state is up

Type Et hernet

MIU 1500; XC | D 0x1880003; i nterworking none
Statistics:

packets: received 1002, sent 1001

bytes: received 114310, sent 114076

IENTRERRY BBRE | TenGigE0/0/0/3.2 LR HY B iR B 1 & 5 GigabitEthernet0/1/0/1 L XXM IR S
HEIE , R2T R

3122 HEMF#END

Al LAffencapsulation default#y 71 0 F F GigabitEthernet0/1/0/1 LRI E3E 0O | LUE IR A Wik E
Fencapsulation untagged>k{X FL Bt R #Ric YA

RP/ 0/ RSP0/ CPUO: r out er 2#sh run interface G gabitEthernet0/1/0/1.1
interface G gabitEthernet0/1/0/1.1 | 2transport
encapsulation untagged

RP/ 0/ RSP0/ CPUO: r out er 2#sh run int TenG gEO/ 0/ 0/ 3. 2
interface TenG gEOQ/ 0/0/3.2 | 2transport

encapsul ati on dot1q 2

rewite ingress tag pop 1 symretric

RP/ 0/ RSP0/ CPUO: r out er 2#sh run | 2vpn xconnect group test
| 2vpn

xconnect group test

p2p p2p3

interface TenG gEO0/0/0/ 3.2

interface G gabitEthernet0/1/0/1.1

3.1.2.3 GigabitEthernet0/1/0/1.1 LY A O 5 &)



S&A] LA GigabitEthernet0/1/0/1.1 LB A O J5 B #EEARIZ2 , M TenGigE0/0/0/3.2 E N AITIEMER
fE , M3IETenGigEO0/0/0/3.2 LA A 1 75 A HE3EFRiT2:

RP/ 0/ RSP0/ CPUO: r out er 2#sh run int TenG gEO/ 0/ 0/ 3. 2
interface TenG gEO/ 0/0/3.2 | 2transport
encapsul ation dot1lq 2

RP/ 0/ RSP0/ CPUO: r out er 2#sh run interface G gabitEthernet0/1/0/1.1
interface G gabitEthernet0/1/0/1.1 | 2transport

encapsul ati on untagged

rewrite ingress tag push dotlg 2 symmetric

RP/ 0/ RSP0/ CPUO: r out er 2#sh run int TenG gEO/ 0/ 0/ 3. 2
interface TenG gEO/ 0/0/3.2 | 2transport
encapsul ation dot1lq 2

RP/ 0/ RSP0/ CPUO: r out er 2#sh run | 2vpn xconnect group test
| 2vpn
xconnect group test

p2p p2p3
interface TenG gEO0/0/0/ 3.2
interface G gabitEthernet0/1/0/1.1

Hit , BAILAE R , 5 FHencapsulationFrewriteds T HIEVCHE R 7 & LB FIREVLANSRICIRE T
WA RSEM

32T RELRERS

3.2. 1868

BT AELRS(VPWS)(t#5 MPLS LA R (EoMPLS)) A2 i B M L2VPNIR A %34 4 (PE)iZ & 1B
AMPLSZA& HL2VPN TR, FAL2VPN PEBRER MR MRS | BANZAHE—MMPLSHK
Do ML2VPN PEEZHFHMNACETMPLSML EPW ( BIMPLS PW ) ¥ 1T,

LoO o0
10.0.0.12 10.0.0.11
routerz routers
) — — "
Gi 071 Gi 0/07071 g i X, Gi 0/1/0/3 Gios1
routerl % E . E =1 MWIP LS ) route rd

CE PE Fseudowire PE CE

BIPERMEEE— AMPLS*TA;}"B‘ FRZBEPERVIRE, WARE(BEMN R MX B IL(IGP)IRE
YA AB I MPLSHRZ 43 & 1 (LDP) B MPLSHi & Ti2(TE)3R Bl

MAPEREENZEEIL —NBHRMPLS LDP2iE , SMEEM AT UEY HEFIPWHIRS. —PEM
% —NPEBEHEMPLSHZ LR BIPW,

x: BRBCGPAATES , BAMEHANETE

Router27 £ A AC L INAYRE F REMPLSIRE HR F



- AAEBMPLSHRZ 2 BliErouter3M IR A O IGPHIFE, MRIFZEEERE , NEFETURBRR
NUIFRE ; IXEBRE T M IIGPHRE,
. NEBMPLSHRZ 2B 25318 B ARLDPREBE S HPWIEE,
- BEREMEHREE  MPLSHREEH RS EHIN —MPWIESHIF, BHEIFEUAAMNED LERIA
BRTRER , “MEFERNEXEE,
- BRI L20E BIE B P IR BE,
. HEVILANFRIZBEEPWESH , E4ABURTEEFMPWEE
BB s =Bk ( EMPLS# /U A irouter3 2 &1 ) éﬁ*H:IIGP*T\«&jZFHJJ_T ERSERTE. Akt
, router3 BBy il L BB = X FRZE Rrouter3 & 55 Arouter2 UIREIPWHIPWHRZ , E it
, Router34 EH&E‘JE’J'FﬁﬁMPLS*T\XE’J/mEE?EﬁEi%EEU Router4fJAC,

ELE—AZRplH  BREERES/MNL2VPNEESEGZEPEMREIMWMPLSIRE , LA T =455 B8 an4d
ﬁﬁrouterZJ:E’Jﬁ&

RP/ 0/ RSP1/ CPUO: r out er 2#sh npl s forwardi ng prefix 10.0.0.11/32
Local CQutgoing Prefix Qutgoing Next Hop Bytes
Label Label or ID Interface Switched

16008 16009 10.0.0.11/32 Te0/0/0/1 10.0.23.2 681260

ACEC B ARMEE :

RP/ 0/ RSP1/ CPUO: r out er 2#sh run int gig 0/0/0/1.2
Wed May 1 13:56:07.668 CEST

interface G gabitEthernet0/0/0/1.2 | 2transport
encapsul ation dot1lq 2

& 3% Arewrite ingress popin © , FTLME ABIVLANARIC2 B PWE I, BEXFAES BESHE
4K FE5ERPW,

L2VPNE B 18 E A ACHIZFZEL2VPN PERIPW IDAIES — T , AN TSN EX TR
__Eg :

RP/ 0/ RSP1/ CPUO: r out er 2#sh run | 2vpn xconnect group test
| 2vpn

xconnect group test

p2p p2p4

interface G gabitEthernet0/0/0/1.2

neighbor 10.0.0.11 pw-id 222

router3 LM R ELE JY :

RP/ 0/ RSPO/ CPUO: r out er 3#sh run int gig 0/1/0/3.2
interface G gabitEthernet0/1/0/3.2 | 2transport

encapsul ati on dotlq 2
!

RP/ 0/ RSP0/ CPUO: r out er 3#sh run | 2vpn xconnect group test
| 2vpn

xconnect group test

p2p p2p4

interface G gabitEthernet0/1/0/3.2

neighbor 10.0.0.13 pw-id 222

{5 Fishow 12vpn xconnect detailif T & & X EEWIFMAER -



RP/ 0/ RSP1/ CPUO: r out er 2#sh 12vpn xconnect group test xc-name p2p4 detail

Group test, XC p2p4, state is up; Interworking none
AC: GigabitEthernet0/0/0/1.2, state is up

Type VLAN, Num Ranges: 1
VLAN ranges: [2, 2]

MTU 1504; XC | D 0x840006;
Statistics:

packets: received 186,
bytes: received 12644, sent 2614356

drops: illegal VLAN O, illegal length O

PW nei ghbor 10.0.0.11, PWID 222, state is up ( es
PWcl ass not set, XC I D 0xc0000004

Encapsul ati on MPLS, protocol LDP

Sour ce address 10.0.0. 13

i nt erwor ki ng none

sent 38448

PWtype Ethernet, control word disabl ed, interworKki
PW backup di sabl e delay 0 sec

Sequenci ng not set

PW Status TLV in use

MPLS Local Renote

Label 16026 16031

Group | D 0x4000280 0x6000180

Interface GigabitEthernet0/0/0/1.2 G gabitEth

MIU 1504 1504
Control word disabl ed disabled

PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0Ox6

(router alert label) (router alert
(TTL expiry) (TTL expiry)

Incom ng Status (PW Status TLV):

Status code: 0xO0 (Up) in Notification nessage
Qutgoing Status (PWStatus TLV):

Status code: 0xO0 (Up) in Notification nessage

M B cpwVcl ndex: 3221225476

Create tine: 30/04/2013 16:30:58 (21:31: 00 ago)

Last tine status changed: 30/04/2013 16:36:42 (21:2
Statistics:

packets: received 38448,
bytes: received 2614356,

EUEES , FiEE

BEE

| abel)

sent 186
sent 12644

. ACKY B KAE S B AZ(MTU) N 1504 , B NAC LRI AFRID AR Y, SHMTUSS

PWA &I,

tablished )

ng none

ernet0/1/0/3.2

5:16 ago)

- HEAC LW 71861 IER , A MFHEPW LRIE,
- 38448 W IEBEPW LUK |, HIEAC EIRTHIRIL.

- router2fY < i AR K

PWHR /Y2 AMIRIZ LN BIAC Gi 0/0/0/1.2:

RP/ 0/ RSP1/ CPWO: r out er 2#sh nmpls forwardi ng | abel s 16
Local CQutgoing Prefix Qutgoing Next Hop Bytes
Label Label or ID Interface Switched

116026 , Erouter3AHERZPIRZ
MPLSHk# | Rt B SERBEES2 L LLZMPLSHRZE

026

IR, HTFIGPHRZ
ERTRE PR E

AP EE |

EHAEKRE=-W
U, Router2H EH A%

3



16026 Pop PW 10. 0. 0. 11: 222) @i0/0/0/1.2 poi nt2poi nt 2620952

3.2.2 PWRIACBE&RE

EaXNARXNEED  ACHPWEES., it , INERACHK I , L2VPN PE&EILDPEIZFEPEX H
PWIRARXHANES., HEE TPWRAREN , Xtk ks, EXEFMHER , BSHATRIED.

EARHIF |, ACTrouter2 Ex I , 3 HIEFE[“AC Down”PWIRZ & 3% Elrouter3:

RP/ 0/ RSP1/ CPUO: r out er 2#sh | 2vpn xconnect group test xc-nane p2p4 detail
Wed May 1 23:38:55.542 CEST

Group test, XC p2p4, state is down; |nterworking none

AC. G gabitEthernet0/0/0/1.2, state is down

Type VLAN, Num Ranges: 1

VLAN ranges: [2, 2]

MIU 1504; XC | D 0x840006; i nterworki ng none

Statistics:

packets: received 186, sent 38544

bytes: received 12644, sent 2620884

drops: illegal VLAN O, illegal length O

PW nei ghbor 10.0.0.11, PWID 222, state is down ( renpte standby )
PWcl ass not set, XC |ID 0xc0000004

Encapsul ati on MPLS, protocol LDP

Sour ce address 10.0.0. 13

PWtype Ethernet, control word disabl ed, interworking none
PW backup di sabl e delay 0 sec

Sequenci ng not set

PW Status TLV in use

MPLS Local Renote

Label 16026 16031

G oup | D 0x4000280 0x6000180

Interface G gabitEthernet0/0/0/1.2 G gabitEthernet0/1/0/3.2
MIu 1504 1504

Control word disabl ed disabled

PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0x6

(router alert label) (router alert |abel)

(TTL expiry) (TTL expiry)

Incom ng Status (PWStatus TLV):

Status code: 0x0 (Up) in Notification nessage
Qutgoing Status (PWStatus TLV):

Status code: 0x6 (AC Down) in Notification nmessage
M B cpwvcl ndex: 3221225476

Create tine: 30/04/2013 16:30:58 (1d07h ago)

Last tine status changed: 01/05/2013 14:05:07 (09: 33: 47 ago)
Statistics:

packets: received 38544, sent 186

bytes: received 2620884, sent 12644

Router3HIiEEPWR iZx ] , ARNIZRACE XA :

RP/ 0/ RSP0/ CPUO: r out er 3#sh | 2vpn xconnect group test xc-nane p2p4 detail

G oup test, XC p2p4, state is down; Interworking none



AC. G gabitEthernet0/1/0/3.2, state is up
Type VLAN, Num Ranges: 1
VLAN ranges: [2, 2]
MIU 1504; XC | D 0xc40003; i nterworki ng none
Statistics:
packets: received 38545, sent 186
bytes: received 2620952, sent 12644
drops: illegal VLAN O, illegal length O
PW: neighbor 10.0.0.13, PW ID 222, state is down ( local ready )
PWcl ass not set, XC I D 0xc0000005
Encapsul ati on MPLS, protocol LDP
Sour ce address 10.0.0.11
PWtype Ethernet, control word disabl ed, interworking none
PW backup di sabl e delay 0 sec
Sequenci ng not set

PW Status TLV in use

MPLS Local Renote

Label 16031 16026

G oup | D 0x6000180 0x4000280

Interface G gabitEthernet0/1/0/3.2 G gabitEthernet0/0/0/1.2
MIU 1504 1504

Control word disabl ed disabled

PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0Ox6

(router alert label) (router alert |abel)

(TTL expiry) (TTL expiry)

Incom ng Status (PW Status TLV):

Status code: 0x6 (AC Down) in Notification message
Qutgoing Status (PWStatus TLV):

Status code: 0xO (Up) in Notification nessage

M B cpwVcl ndex: 3221225477

Create tine: 30/04/2013 16:37:57 (1d07h ago)

Last tine status changed: 01/05/2013 14:11:33 (09: 35: 50 ago)
Statistics:

packets: received 186, sent 38545

bytes: received 12644, sent 2620952

3.2. 3% B4TAKA5 PW
A A RARMERHNPW — KR4 FSE S,
. BAEPWH N ETFVLANKIPW, A APEX R B E B PWAL % Y42 AVLANFRIC

EETEVCH A ( IASR 9000 ) L , RIBTE F1& AACHEER —Mrewriteds 3K 5% & A
VLANFRIE , R A E R BEMEBEIPWABAIVLANIRIE, R THRXM MY , EVCEAR
TE TR ER R BB 42 PWHR A — NE#IVLANFR 120, fF Ftransport-mode vianin S B & 543K PW,
EEPENETEVC , #MN T #AINEPVLANAR IS 2 BRI B K E RIS,

BR , MREEVCEAMIEVCEAZBEFERAEIEPW , NITELSBEREMEDE, 3
EVC¥ AT HIMEBVLANFRIZH N ERIVLANFRIZ , M2 XS ELIVLANERIZ0E I AAZBIRICH
i, EVCY & BEWfE Frewriteds SALE & AN AN EIAVLANSRIE, ZVLANREL RBIHE
AKPWESR , EEWHE— NI AFRIZ0,



=IL#YCisco |0S XREH IR ASBER £ F 5843EPW , ™73 £ Atransport-mode vian
passthrough@ B EE EAFRI20. LAAMAR S (EFP) L VLANFRIZIREL IR E D RE — MR
ic , BN DBAFEEFEILRPWLEERBVLANIRE , HEEARMID , FEEHRZZERNE
¥rid. ABEOMRICEESREMPMIRICETPWERE .

. EERPWHHETUAMBOMPW, AOPEABETED HERMNM  REETEQ LK
BEANBRIEDFIZZENN, FEEETXES PWARIEN , ¥ BETEVCHFAT
£FIERFRIE. ETEVCHIT & A28 5 Arewrited 4L B4 A BT IREHVLANKRIZ. %
VLANIRAERY 4 REE5XPWA R | Tt B IBE R AR T,

BIMERT , L2VPN PES I IDEIE55PW , A T RBIFF T -

RP/ 0/ RSP1/ CPUWO: r out er 2#sh | 2vpn xconnect group test det | i " PWtype"
PW type Ethernet, control word disabl ed, interworking none
PWtype Ethernet Ethernet

PWZE B EthernetR ~EE5 PW,

X 2router1 K iEHIARPE SRV IR EREF IR , Hrouter2iBI PWE % Flrouter3:

Frame 38: 82 bytes on wire (656 bits), 82 bytes captured (656 bits)

Et hernet 11, Src: C sco_2f:dc:04 (00:0b: 60: 2f:dc: 04), Dst: G sco_le:93:50
(00: 24:17: 1e: 93: 50)

Mul ti Protocol Label Switching Header, Label: 16031, Exp: 0, S: 1, TTL: 251
Et hernet 11, Src: C sco_03:1f: 46 (00: 1d: 46: 03: 1f: 46), Dst: Broadcast
(ff:ff:ff:ff:ff:.ff)

802.1Q Virtual LAN, PRI: 0, CFl: 0, ID 2

Addr ess Resol ution Protocol (request)

MPLS#:r%16031Hrouter3 B EHPWHrE, IRIRSFHEREBEANE Bk Srouter3 2 B #1THY |, EIt
R BIGPIRE,

HENUAMMEPWIRE 2 R BT th, ATAE—NMPWERSIF , BEARFHPREE.

ENER5EPW |, BEHES2th SEMIEAC LBZINAZ AVLANFRIE2 |, BR& B EAC L3# Hrewritedn
. HFETEVCH A LS EEBENRE  AtEREBAECEREBACHER, BEE , %
B EEBFE5EPWHIEHIVLANERIZ0,

70 R £ A rewrite ingress tag pop 1 symmetricis G# TEE , M A B IPWEHVLANARIE,

AR 2 fErouter2 flirouter3 £ Bl B pw-classfI43EPW R B,

AR NRRE-REERES , WPWRHRERX A HHRE4ER | PWRERTE,

| 2vpn

pw-class VLAN

encapsul ation npls
transport-node vl an

|

1

xconnect group test

p2p p2p4

nei ghbor 10.0.0.11 pwid 222

pw-class VLAN
!



PWRE L AMVLANR REE4 PW,

RP/ 0/ RSP1/ CPUO: r out er 2#sh | 2vpn xconnect group test det | i " PWtype"
PW type Ethernet VLAN, control word di sabl ed, interworking none
PWtype Ethernet VLAN Ethernet VLAN

O , EEANMITERAEA T — N EB4RIZ0:

Franme 15: 86 bytes on wire (688 bits), 86 bytes captured (688 bhits)
Ethernet II, Src: Cisco_2f:dc:04 (00:0b:60:2f:dc:04), Dst: Cisco_le:93:50
(00: 24:17: 1e: 93: 50)

Mul ti Protocol Label Switching Header, Label: 16031, Exp: 0, S: 1, TTL: 251
Ethernet II, Src: Cisco_03:1f:46 (00:1d:46:03: 1f:46), Dst: Broadcast
(ff:ff:ff:ff:ff:ff)

802.1Q Virtual LAN, PRI: 0, CFI: 0, ID: 0

802.1Q Virtual LAN, PRI: 0, CFl: 0, ID 2

Addr ess Resol ution Protocol (request)

ETFTHOEVCHPEAMBRELIFRIE , HREAMAC LT ARIC20M, HOPENAEEACLE
ERNAHARICAE | AEBEPWLEEWHAM, WRAERACE E Hrewrite ingress tag pop 1
symmetrlc T AAE EU'J'F'JJ:?’&:LEEEH’H‘NE B b PW L2 A PR IC2TR EPHEIE FAR1E
rewritei S IEE RIE , BERMFAITFEHPWE— EIA T B 1,

3.2.4%5BPW

L2VPN PERILURFPWTI A 2 ¥ 2 0 F/EAC:

LoD el [Fh]
100013 100032 woo11
roter? routers router3
G0/1 i 00,7 e G0y @i 01 g
rauterl % —| KIPLS : @ route
CE PSEL diosire Feeudolkire e =

Router5EPW L # WK Brouter2 Y BiizE , HE S —IMNPW LRI KL router3, Rt
, Router57EPW 2 [B1 4t , LA{E FErouter2Frouter3 2 [8] 8 22 Z ERPW,

Il 1Erouter2 L B ELE #E [ router54E NI 2 PE:

RP/ 0/ RSP1/ CPUO: r out er 2#sh run | 2vpn xconnect group test
| 2vpn

xconnect group test

p2p p2ps5

interface G gabitEthernet0/0/0/1.2

nei ghbor 10.0.0.12 pwid 222
!

routersHy L B R B AL



RP/ 0/ RSP0/ CPUO: r out er 5#sh run | 2vpn xconnect group test
| 2vpn

xconnect group test

p2p p2ps5

nei ghbor 10.0.0.11 pwid 223
!

nei ghbor 10.0.0.13 pwid 222
!

description R2-R5-R3

!

!

!

descriptionis T 2 AIER , il A Zlrouter5 KA 4 EMNEFEPE ( router2Frouter3 ) FIPW3 AR
KEETLV)F. YHPEERTPWREHNEHSEN , BEEHRPWHER  HBASIEEER,

I Ash [2vpn xconnectii 5 A B HPWRIRTLV:

RP/ 0/ RSP0/ CPUO: r out er 5#sh 12vpn xconnect group test det

Goup test, XC p2p5, state is down; |nterworking none
Description: R2-R5-R3

PW nei ghbor 10.0.0.11, PWID 223, state is down ( provisioned )
PWcl ass not set, XC ID 0xc0000002

Encapsul ati on MPLS, protocol LDP

Source address 10.0.0.12

PWtype Ethernet, control word disabl ed, interworking none

PW backup di sabl e delay 0 sec

Sequenci ng not set

PW Status TLV in use

MPLS Local Renote

Label 16042 unknown

G oup | D 0x4000280 0x0

Interface G gabitEthernet0/0/0/1.2 unknown

MIU 1504 unknown

Control word disabl ed unknown

PWtype Ethernet unknown

VCCV CV type 0x2 0xO0

(none)

(LSP ping verification)

VCCV CC type 0x4 0xO0

(none)

(TTL expiry)

Qut goi ng PW Swi t chi ng TLVs (Label Mapping nessage):

Local |IP Address: 10.0.0.12, Renote |P Address: 10.0.0.13, PWID: 222
Description: R1-R5-R3

Qutgoing Status (PWStatus TLV):

Status code: 0xO (Up) in Notification nessage

Statistics for Ms-PW

packets: received O

bytes: received O

M B cpwVcl ndex: 3221225474

Create tine: 02/05/2013 15:37:53 (00: 34: 43 ago)

Last tine status changed: 02/05/2013 16:12: 30 (00: 00: 06 ago)
Last tinme PWwent down: 02/05/2013 16:12: 30 (00:00: 06 ago)
PW nei ghbor 10.0.0.13, PWID 222, state is up ( established )
PWcl ass not set, XC ID 0xc0000001

Encapsul ati on MPLS, protocol LDP



Sour ce address 10.0.0.12

PWtype Ethernet, control word disabl ed, interworking none
PW backup di sabl e delay 0 sec

Sequenci ng not set

PW Status TLV in use

MPLS Local Renote

Label 16043 16056

G oup | D 0x6000180 0x4000280

Interface G gabitEthernet0/1/0/3.2 G gabitEthernet0/0/0/1.2
MIU 1504 1504

Control word disabl ed disabled

PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)

VCCV CC type 0x4 0Ox6

(router alert |abel)

(TTL expiry) (TTL expiry)

Incom ng Status (PW Status TLV):

Status code: 0xO0 (Up) in Notification nessage

Qut goi ng PW Swi t chi ng TLVs (Label Mapping nessage):

Local IP Address: 10.0.0.12, Renote |P Address: 10.0.0.11, PWID: 223
Description: R2-R5-R3

Qutgoing Status (PWStatus TLV):

Status code: 0xO (Up) in Notification nessage

Statistics for Ms-PW

packets: received O

bytes: received 0

M B cpw/cl ndex: 0

Create tine: 02/05/2013 15:37:53 (00: 34: 43 ago)

Last tine status changed: 02/05/2013 16:12: 35 (00: 00: 01 ago)
Last tinme PWwent down: 02/05/2013 16:12: 30 (00:00: 06 ago)

Router5[Erouter3 & EPWRHRTLVEA R HEPWHIIEAE R |, AR Mrouter2 KIXAPWRRTLY |, HFH
PWif 4015 B &% Elrouter3,

3.25TTR

KRN R[PWAITATEEMNMNER , BEREPEFACHIHERN , WML REERRS

3.2518&LTTR

R EMBEMFIMMPLSZ O R EFBHENAINER , MPLS PWA I B8R &R,

3.2.5.2 PWHESET

B4 (CE)IR & A LURE A KM REHERESIPE , SUEECEMPEZ B FE YK & 45 3% i fE et 12
HERTR, BE—MAPERKARESE , ZRHFDATR, HEE , ITLKREPERR , B
NPEHE L EEMELUTT

RN B EREARNIAPWER SN B, SREMEMNNCEZRNUAMBERER



router3

S

router?

Bundle-Ether

Bundle-Ether
routerl @ TONLErs
Fseudowire
PEFRL LRSS , MRBEIPWER &M , SEERCRZEF I(LACP)I , CEFEX M2
|E-.| x}ﬁm)so
FEHRITH , EXRACHPESS B R AT , ERBREFIZET.
EE R TCisco I0S XREMHFRA4.2. 1V MRAH | ASR 9000~ 2B L2VPNIZLACP
BPDU,
EMRITH | CEMARARERMIE, CELTUSERANEMTRINEEZIE
- ZHLFESERSCER A (MC-LAG)
- ASR 9000MZE ML (nV)ERF
. Cisco IOSKR ¥Rl LV E B R R Z(VSS)
- Cisco Nexus R #2# t #Y & ¥l i O Bi& (VvPC)
MPEHIAEXRE , ACHIMPLS PW A — /el 8 A A3 RIE#E
3.253PWITR
PEZ AT LAEE R APWIT R INEEIRE TR,
Lo
10.0.0.12
Frimary PN route r3
i 000612
Loo
10.0.0.11
routerz i0f1
IJ \1 FE £
. Gi 0/1 Gi 071/0/3.2 ( ML FREREr
. \ f
™ ﬁﬂi 0/0/0/1.2
CE CE
Routerd
10.0.0.14
Badup P Lon

Router25 —/NE @router3fI EPW, EIEFEERT , Mrouter1 Elrouter6 R ER A | jEPWo
Router2tt 5 — NZHPWURAEZ 4 5 N EER Jrouter4 ,BEEEBRT , RERERTIZPW,



MR EPW, EPWHIZFEPE(router3)sizfEPE L BYAC(router3) I B & | router24 3 BIBCER A
PW , REFHERE. BEFRGE , RELQIREEPW,

FHER2 ENEENT

RP/ 0/ RSP0/ CPUO: r out er 2#sh run | 2vpn xconnect group test
| 2vpn

xconnect group test

p2p p2p6

interface G gabitEthernet0/1/0/3.2

nei ghbor 10.0.0.13 pwid 222

backup neighbor 10.0.0.14 pw-id 222

|
|
|
|
|
router3Flrouterd ISR EELE R :

RP/ 0/ RSP1/ CPWO: r out er 3#sh run | 2vpn xconnect group test
| 2vpn

xconnect group test

p2p p2p6

interface G gabitEthernet0/0/0/1.2

nei ghbor 10.0.0.11 pwid 222

|

|

|

|

EME%#T , PWZlrouter3&t F5ENRE , MPWXErouterd4t F & FIRE -

RP/ 0/ RSPO/ CPUO: r out er 2#sh | 2vpn xconnect group test
Legend: ST = State, UP = Up, DN = Down, AD = Adnmin Down, UR = Unresol ved,
SB = Standby, SR = Standby Ready, (PP) = Partially Progranmed

XConnect Segnent 1 Segnent 2

G oup Nanme ST Description ST Description ST
test p2p6 UP G 0/1/0/3.2 UP 10.0.0.13 222 UP
Backup

10.0.0.14 222 SB

RP/ 0/ RSP0/ CPUO: r out er 2#sh | 2vpn xconnect group test det

G oup test, XC p2p6, state is up; Interworking none

AC. G gabitEthernet0/1/0/3.2, state is up

Type VLAN, Num Ranges: 1

VLAN ranges: [2, 2]

MIU 1504; XC | D 0xc40003; i nterworki ng none

Statistics:

packets: received 51412, sent 25628

bytes: received 3729012, sent 1742974

drops: illegal VLAN O, illegal length O

PW nei ghbor 10.0.0.13, PWID 222, state is up ( established )
PWcl ass not set, XC ID 0xc0000005

Encapsul ati on MPLS, protocol LDP

Source address 10.0.0.11

PWtype Ethernet, control word disabled, interworking none



PW backup di sabl e delay 0 sec
Sequenci ng not set

PW Status TLV in use

MPLS Local Renote

Label 16049 16059

G oup | D 0x6000180 0x4000280

Interface G gabitEthernet0/1/0/3.2 G gabitEthernet0/0/0/1.2
MIU 1504 1504

Control word disabl ed disabled

PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0Ox6

(router alert label) (router alert |abel)

(TTL expiry) (TTL expiry)

Incom ng Status (PW Status TLV):

Status code: 0xO0 (Up) in Notification nessage
Qutgoing Status (PWStatus TLV):

Status code: 0xO0 (Up) in Notification nessage
M B cpwVcl ndex: 3221225477

Create tine: 03/05/2013 15:04: 03 (00: 21: 26 ago)
Last tine status changed: 03/05/2013 15:17:34 (00: 07:55 ago)
MAC wi t hdraw message: send O receive 0
Statistics:

packets: received 25628, sent 51412

bytes: received 1742974, sent 3729012

Backup PW

PW nei ghbor 10.0.0.14, PWID 222, state is standby ( all ready )
Backup for neighbor 10.0.0.13 PWID 222 ( inactive )

PWcl ass not set, XC I D 0xc0000006

Encapsul ati on MPLS, protocol LDP

Source address 10.0.0.11

PWtype Ethernet, control word disabl ed, interworking none
Sequenci ng not set

PW Status TLV in use

MPLS Local Renote

Label 16050 289971

G oup | D 0x6000180 0x4000100

Interface G gabitEthernet0/1/0/3.2 G gabitEthernet0/0/0/1.2
MIU 1504 1504

Control word disabl ed disabled

PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0Ox6

(router alert label) (router alert I|abel)

(TTL expiry) (TTL expiry)

Incom ng Status (PW Status TLV):

Status code: 0xO (Up) in Notification nessage
Qutgoing Status (PWStatus TLV):

Status code: 0x20 (Standby) in Notification message
M B cpwVcl ndex: 3221225478

Create tine: 03/05/2013 15:04: 03 (00: 21: 26 ago)

Last tine status changed: 03/05/2013 15:17:34 (00: 07:55 ago)
MAC wi t hdraw message: send O receive 0O

RP/ 0/ RSPO/ CPUO: r out er 2#



HTFACRESFMPWRASZ2EBEN , itk Hrouter3 L BIACHTFFET |, router3£& [Erouter2 & H“AC
down”{E5 ., Router2><AEFPWH B ER HPW:

RP/ 0/ RSPO/ CPUO: May 3 15:34:08.772 : |2vpn_mgr[1121]: 9%.2- L2VPN_PW 3- UPDOMN :
Pseudowi re with address 10.0.0.13, id 222, state is Down

RP/ 0/ RSPO/ CPUO: May 3 15:34:08.772 : |2vpn_ngr[1121]: 9%.2- L2VPN_PW 3- UPDOM :
Pseudowi re with address 10.0.0.14, id 222, state is Up

RP/ 0/ RSP0/ CPUO: r out er 2#sh | 2vpn xconnect group test
Legend: ST = State, UP = Up, DN = Down, AD = Adnin Down, UR = Unresol ved,
SB = Standby, SR = Standby Ready, (PP) = Partially Progranmed

XConnect Segnent 1 Segnent 2

Group Narme ST Description ST Description ST
test p2p6 UP G 0/1/0/3.2 UP 10.0.0.13 222 DN
Backup

10.0.0.14 222 UP

RP/ 0/ RSP0/ CPUO: r out er 2#sh | 2vpn xconnect group test det

Group test, XC p2p6, state is up; Interworking none

AC. G gabitEthernet0/1/0/3.2, state is up

Type VLAN, Num Ranges: 1

VLAN ranges: [2, 2]

MIU 1504; XC | D 0xc40003; i nterworki ng none

Statistics:

packets: received 51735, sent 25632

bytes: received 3752406, sent 1743230

drops: illegal VLANO, illegal length O

PW nei ghbor 10.0.0.13, PWID 222, state is down ( |ocal ready )
PWcl ass not set, XC ID 0xc0000005

Encapsul ati on MPLS, protocol LDP

Source address 10.0.0.11

PWtype Ethernet, control word disabled, interworking none
PW backup di sabl e delay 0 sec

Sequenci ng not set

PW Status TLV in use

MPLS Local Renote

Label 16049 16059

Group | D 0x6000180 0x4000280

Interface G gabitEthernet0/1/0/3.2 G gabitEthernet0/0/0/1.2
MIu 1504 1504

Control word disabl ed disabl ed

PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0x6

(router alert label) (router alert I|abel)

(TTL expiry) (TTL expiry)

Incom ng Status (PWStatus TLV):

Status code: 0x6 (AC Down) in Notification nmessage
Qutgoing Status (PWStatus TLV):

Status code: 0x0 (Up) in Notification nessage

M B cpwVcl ndex: 3221225477

Create tine: 03/05/2013 15:04: 03 (00: 30:14 ago)
Last tine status changed: 03/05/2013 15:34:08 (00: 00: 09 ago)
MAC wi t hdraw nmessage: send 0 receive 0



Backup PW

PW nei ghbor 10.0.0.14, PWID 222, state is up ( established )

Backup for neighbor 10.0.0.13 PWID 222 ( active )

PWcl ass not set, XC I D 0xc0000006

Encapsul ati on MPLS, protocol LDP

Source address 10.0.0.11

PWtype Ethernet, control word disabl ed, interworking none
Sequenci ng not set

PW Status TLV in use

MPLS Local Renote

Label 16050 289971

G oup | D 0x6000180 0x4000100

Interface G gabitEthernet0/1/0/3.2 G gabitEthernet0/0/0/1.2
MIU 1504 1504

Control word disabl ed disabled

PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0Ox6

(router alert label) (router alert |abel)

(TTL expiry) (TTL expiry)

Incom ng Status (PW Status TLV):

Status code: 0xO (Up) in Notification nessage
Qutgoing Status (PWStatus TLV):

Status code: 0xO0 (Up) in Notification nessage
M B cpwVcl ndex: 3221225478

Create tine: 03/05/2013 15:04: 03 (00: 30: 14 ago)
Last tine status changed: 03/05/2013 15:34:08 (00: 00: 09 ago)
MAC wi t hdraw message: send O receive 0
Statistics:

packets: received 25632, sent 51735

bytes: received 1743230, sent 3752406

RP/ 0/ RSPO/ CPUO: r out er 2#

Hrouter3 EACIRE IEERT |, router2 EFBUE IS Mrouter3BI EPW |, 18 [@router4 By PWIR [E] & IR

o

Mrouter3X IRt , HABIEZAPW , ¥ Brouter2&ELABEFHIREEOMNER,

T—1TMEESREEENERSIAREHNIPENNEPWITR :

Lod
10.0.0.11
rout er? Frimary P

BE222.2

routerl @

CE

BE222.2 routerd T——
o012
Lofd Eadiup P

LoD
10.0.0.1=

route rd
BEZ22.2

% routerf

BE222.2

routers
10.0.0.14



BR , AWANPWREERAATEIRSH |, lEFREPWLEBR R , HHMNEH 25| AR, HEE
FETM  BEERAERMBDI(STP), ER , EAFLE-PMERNERNTIREEER S —N 4
Ro At , RFFEEXEPWLEETERN , I FEEHFNMERZENERM. WREMER
ZBERE-NEEER  WEERHE | HEFSEREMN,

—HERARRE MR FNPEEEAMCEZ B EAMC-LAGEAZT, RERAMPEFHN—1
PEE’JﬂiﬁlﬁkJ\&H‘édﬂﬂtM Rt HBZ 20 QBVPWAL TiENIRES. 5 — I PERVHESE R AL T#
AR | BEERIEANWPWENF . MTAAEAZERE— /\PW&H:/EZS’JH(M Rt~ &5IA
i, BAEEHPWHIPELE — & A HPWEZIZE S8 %= PE,

ERERHET , EIBYH K R Frouter2Hfrouter3 £ , MEZPWHL FE412E,. X Erouter3 LHY
BE :

RP/ 0/ RSP1/ CPWO: r out er 3#sh run redundancy
r edundancy

iccp

group 2

m acp node 1

m acp system mac 0200. 0000. 0002
m acp systempriority 1

m acp connect tinmeout O

menber

nei ghbor 10.0.0. 14

|

backbone

interface TenG gEOQ/ 0/0/0
interface TenG gEOQ/ 0/0/1

|

i sol ation recovery-delay 300

|

|

|

RP/ 0/ RSP1/ CPUO: r out er 3#sh run int bundl e- et her 222
i nterface Bundl e- Et her 222

|l acp swi tchover suppress-flaps 100

m acp iccp-group 2

m acp swi tchover type revertive

m acp swi tchover recovery-del ay 40

m acp port-priority 1

mac- address 0.0. 2

bundle wait-while 0

bundl e maxi num active links 1

| oad-interval 30
!

RP/ 0/ RSP1/ CPUO: r out er 3#sh run | 2vpn xconnect group test
| 2vpn

xconnect group test

p2p p2p7

i nterface Bundl e- Et her222. 2

nei ghbor 10.0.0.11 pwid 222

backup nei ghbor 10.0.0.12 pwid 222

RP/ 0/ RSP1/ CPUO: r out er 3#sh | 2vpn xconnect group test



Legend: ST = State, UP = Up, DN = Down, AD = Adnin Down, UR = Unresol ved,
SB = Standby, SR = Standby Ready, (PP) = Partially Progranmed

XConnect Segnent 1 Segnent 2

Group Name ST Description ST Description ST
test p2p7 UP BE222.2 UP 10.0.0.11 222 UP
Backup

10.0.0.12 222 DN

RP/ 0/ RSP1/ CPUO: r out er 3#sh bundl e bundl e- et her 222

Bundl e- Et her 222

Status: Up

Local links : 1/ 0/ 1

Local bandwi dth : 1000000 (1000000) kbps
MAC address (source): 0000.0000. 0002 (Configured)
Inter-chassis link: No

M ni mum active links / bandwidth: 1 / 1 kbps
Maxi mum active links: 1

Wait while timer: Of

Load bal anci ng: Defaul t

LACP: Operati onal

Fl ap suppression timer: 100 ns

Ci sco extensions: Disabled

nLACP: Operati onal

I CCP Group: 2

Rol e: Active

Foreign links : 0/ 1

Swi t chover type: Revertive

Recovery delay: 40 s

Maxi mi ze threshold: 1 link

| Pv4 BFD: Not configured

Port Device State Port ID B/W Kkbps

G 0/0/0/1 Local Active 0x8001, 0x9001 1000000

Link is Active

G 0/0/0/1 10.0.0.14 Standby 0x8002, 0xa002 1000000
Link is marked as Standby by nlLACP peer

Erouter5 E | A 3G B M & Erouter2f EEPWAL T & RS , &K Erouterd i APWAL F <
PR -

RP/ 0/ RSP1/ CPUWO: r out er 5#sh run redundancy
r edundancy

iccp

group 2

m acp node 2

m acp system mac 0200. 0000. 0002
m acp systempriority 1

m acp connect tinmeout O

menber

nei ghbor 10.0.0. 13

|

backbone

interface TenG gEOQ/ 1/0/0
interface TenG gEO/ 1/0/1

|

i sol ation recovery-delay 300

|

|



RP/ 0/ RSP1/ CPWO: r out er 5#sh run int bundl e- et her 222
i nterface Bundl e- Et her 222

|l acp switchover suppress-flaps 100

m acp iccp-group 2

m acp swi tchover type revertive

m acp swi tchover recovery-del ay 40

mac- address 0.0.2

bundl e wait-while O

bundl e maxi mum active links 1

| oad-i nterval 30
|

RP/ 0/ RSP1/ CPUO: r out er 5#sh run | 2vpn xconnect group test
| 2vpn

xconnect group test

p2p p2p7

i nterface Bundl e- Et her222. 2

nei ghbor 10.0.0.11 pwid 222

backup nei ghbor 10.0.0.12 pwid 222

RP/ 0/ RSP1/ CPUO: r out er 5#sh | 2vpn xconnect group test
Legend: ST = State, UP = Up, DN = Down, AD = Adnin Down, UR = Unresol ved,
SB = Standby, SR = Standby Ready, (PP) = Partially Progranmed

XConnect Segnent 1 Segnent 2

Group Name ST Description ST Description ST
test p2p7 DN BE222.2 UP 10.0.0.11 222 SB
Backup

10.0.0.12 222 DN

RP/ 0/ RSP1/ CPUO: r out er 5#sh bundl e bundl e- et her 222

Bundl e- Et her 222

Status: nmLACP hot standby
Local links : 0/ 1/ 1

Local bandwidth : 0 (0) kbps
MAC address (source): 0000.0000. 0002 (Configured)
Inter-chassis link: No

M ni mum active links / bandwidth: 1 / 1 kbps
Maxi mum active links: 1

Wait while timer: Of

Load bal anci ng: Defaul t

LACP: Operati onal

Fl ap suppression timer: 100 ns
Ci sco extensions: Disabled
nLACP: Operati onal

I CCP Group: 2

Rol e: St andby

Foreign links : 1/ 1

Swi t chover type: Revertive
Recovery del ay: 40 s

Maxi mi ze threshold: 1 link

| Pv4 BFD: Not configured

Port Device State Port I D B/W Kkbps



G 0/0/0/1 Local Standby 0x8002, 0xa002 1000000
nMLACP peer is active

G 0/0/0/1 10.0.0.13 Active 0x8001, 0x9001 1000000
Link is Active

TErouter6 £ | #4852 Flrouter34 TIESNIRTS , MIBLEAL A Blrouter58: T & AR -

rout er 6#sh et her channel summary

Fl ags: D - down P - bundled in port-channel
- stand-al one s - suspended

- Hot-standby (LACP only)

- Layer3 S - Layer2

- inusef - failed to allocate aggregator

CcC XTI~

- not in use, mninmmlinks not net
- unsuitable for bundling

wai ting to be aggregated

- default port

s cZ

Number of channel -groups in use: 1
Nurmber of aggregators: 1

Group Port-channel Protocol Ports

2 Po2(SU) LACP G 0/1(P) G 0/2(w)

Mrouter3 L HYHRLR AR B BT T B |, router6 &3S EHIESN X R EE Slrouter5:

rout er 6#sh et herchannel sumary

Flags: D - down P - bundled in port-channel
- stand-al one s - suspended

- Hot - st andby (LACP only)

- Layer3 S - Layer2

- inusef - failed to allocate aggregator

CcC XTI~

- not in use, mnimmlinks not net
- unsuitable for bundling

wai ting to be aggregated

- default port

oz cZ

Nurmber of channel -groups in use: 1
Number of aggregators: 1

2 Po2(SU) LACP G 0/1(D) G 0/2(P)
H Fbundle-ether222fErouter5_ Ex A , &Itk Srouter2483E BIPWFF [E Bt < (A

RP/ 0/ RSP1/ CPUO: r out er 3#sh | 2vpn xconnect group test
Legend: ST = State, UP = Up, DN = Down, AD = Adnmin Down, UR = Unresol ved,
SB = Standby, SR = Standby Ready, (PP) = Partially Programmed

XConnect Segnent 1 Segnent 2

Group Name ST Description ST Description ST
test p2p7 DN BE222.2 DN 10.0.0.11 222 DN
Backup

10.0.0.12 222 DN



Router2# M E| € Elrouter3BIPWE Xl , HBUE E Flrouter5y & FHPW:

RP/ 0/ RSP0/ CPUO: r out er 2#sh | 2vpn xconnect
Legend: ST = State, UP = Up, DN = Down, AD = Adnin Down, UR = Unresol ved,
SB = Standby, SR = Standby Ready, (PP) = Partially Progranmed

XConnect Segnent 1 Segnent 2

Group Narme ST Description ST Description ST
test p2p7 UP BE222.2 UP 10.0.0.13 222 DN
Backup

10.0.0.14 222 UP

RoutersBY 4R A R 4L TiEsIRES , BEiE@router2fy EEPWAL TIEFNIRE -

RP/ 0/ RSP1/ CPUO: r out er 5#sh bundl e bundl e- et her 222

Bundl e- Et her 222

Status: Up

Local links : 1/ 0/ 1

Local bandwi dth : 1000000 (1000000) kbps
MAC address (source): 0000.0000. 0002 (Configured)
Inter-chassis link: No

M ni mum active links / bandwidth: 1/ 1 kbps
Maxi mum active links: 1

Wait while timer: Of

Load bal anci ng: Defaul t

LACP: Operati onal

Fl ap suppression timer: 100 ns

Ci sco extensions: D sabled

mMLACP: QOper ati onal

| CCP G oup: 2

Rol e: Active

Foreign links : 0/ 1

Swi t chover type: Revertive

Recovery delay: 40 s

Maxi mi ze threshold: 1 link

| Pv4 BFD: Not configured

Port Device State Port 1D B/W Kkbps

G 0/0/0/1 Local Active 0x8002, 0xa002 1000000

Link is Active

G 0/0/0/1 10.0.0.13 Configured 0x8003, 0x9001 1000000

Link is down

RP/ 0/ RSP1/ CPUWO: r out er 5#sh | 2vpn xconnect group test

Legend: ST = State, UP = Up, DN = Down, AD = Adnmin Down, UR = Unresol ved,
SB = Standby, SR = Standby Ready, (PP) = Partially Progranmed

XConnect Segnent 1 Segnent 2
G oup Nanme ST Description ST Description ST

test p2p7 UP BE222.2 UP 10.0.0.11 222 UP
Backup
10.0.0. 12 222 DN

3.2.5.4 ASR 9000 nVia &



FBETMC-LAGHMPWILRIIRITN T ARETRY , BR , BT —EWHAMALTEARS , B
eENT2ERERH TRRARE,

MREFLEFRBIBE AL T ENRS | MERERENRST , B AILUFASR 900055 5K
HCEM MR REEEPENZ NI

routerl % @
CE

*

MBS
|
ﬁ E
BEIFL Z rackl BE333 2
k L
Lo Lo
10.0.0.11 PW 10.0.0.13
routerd 3 routers

LR ITE XY CEMPEZ MR RS A S5 R, ARBENROERMFERETR , RBEERHS
MPLSEZUNEEZ AR OPEETR. B MIBRFTLHE |, AN TARNMVE, EPRERR
HZR A B3R

MREFLEHECELRIUTR , MALINCERRSHEBRSE R

. MC-LAG
. ASR 9000 nVE &
. VSS
. vPC
ASR Q0005 & FME BIFFER ;

interface TenG gEO/ 0/ 0/ 8

bundl e id 222 node on

!

interface TenG gE1/0/0/8

bundl e id 222 node on

!

i nterface Bundl e- Et her 222

!

i nterface Bundl e- Et her222. 2 | 2transport
encapsul ati on dot1q 2

rewite ingress tag pop 1 symetric
!

| 2vpn

xconnect group test

p2p p2p8

i nterface Bundl e- Et her222. 2

nei ghbor 10.0.0.13 pwid 8
!



CiscoZB IR EEFESLACPRSAMACH 1 AL TMACHEHE | AR 18 ENZRZE 25U S B
MAC b 11t T 24 JH:/T\{’J'J LRI E Kk

RP/ 1/ RSP0/ CPUO: r out er 2#sh int bundl e-ether 222 | i address is
Hardware is Aggregated Ethernet interface(s), address is 0024.f71le.d309
Internet address i s Unknown

RP/ 1/ RSPO/ CPUO: r out er 2#

RP/ 1/ RSP0/ CPUO: r out er 2#conf

RP/ 1/ RSP0/ CPUO: r out er 2( confi g) #i nt bundl e- et her 222

RP/ 1/ RSP0/ CPUO: r out er 2(confi g-i f) #mac- address 0024.f 71e. d309
RP/ 1/ RSP0/ CPUO: r out er 2(confi g-if)#conmmi t

RP/ 1/ RSP0/ CPWO: r out er 2(confi g-i f) #end

RP/ 1/ RSPO/ CPUO: r out er 2#

RP/ 1/ RSP0/ CPUO: r out er 2#sh | acp systemid

Priority MAC Address

0x8000 00-24-f7-1e-d3-05

RP/ 1/ RSPO/ CPUO: r out er 2#

RP/ 1/ RSP0/ CPUO: r out er 2#conf

RP/ 1/ RSP0/ CPUO: r out er 2(confi g) #l acp system nac 0024.f 71le. d305
RP/ 1/ RSP0/ CPUO: r out er 2( confi g) #conmi t

RP/ 1/ RSPO/ CPWO: rout er 2( confi g) #end

B2, XR2WMYPLAAM222 , SR EFE-NKA (H15R0L5101M0/0/0/8 , HLZR1 LR 104
1/0/0/8 ) , AN R R EEREN RS 7O

RP/ 1/ RSP0/ CPUO: r out er 2#sh | 2vpn xconnect group test
Legend: ST = State, UP = Up, DN = Down, AD = Adnmin Down, UR = Unresol ved,
SB = Standby, SR = Standby Ready, (PP) = Partially Progranmed

XConnect Segnent 1 Segnent 2
G oup Name ST Description ST Description ST

3.3 CDP

Ciscolf B MR BE XX T Fdot1gfRICHICDPEIEE. HHE N X XEREMIOS XREH [
FXLCDPHEER , BZ M GETUREXERETNER

Lo@ (] L]
1000012 10.0.0,32 00011
routerd LES e route r3
Gi 00432 d ! PR Gi 0l &
<k Pse udowire F’seudu:-wu & e =

FEHAIN | RIEEE | BRAS I EARPER B2 NCDPARE SR IZIZECER H R4,

3.3.1 L2VPN PEf =30 Lk 5 ACDP

SR EL2VPN CERVCDPHIESBE R X iEE# 1T/5H . MR EFOBE N 2transport , EWRE
EERFCHCDPMCE K 710 , NFHENL2VPN CEAHEEEE (£ FAshow cdp neighborsii ).



LTREEOMNRA

interface G gabitEthernet0/0/0/1
| 2t ransport

|

1

| 2vpn

xconnect group test

p2p p2p8

interface G gabitEthernet0/0/0/1
nei ghbor 10.0.0.11 pwid 8

|

|

|

|

UFERAFIETEONTA -

interface G gabitEthernet0/0/0/1.1 | 2transport

encapsul ati on unt agged
1

| 2vpn
xconnect group test

p2p p2p8

interface G gabitEthernet0/0/0/1.1

nei ghbor 10.0.0.11 pwid 8

|

|

|

|

EXFANROIF , COPRECES IR EEHITEE , FHCERKIMNANCDPE, CEREN
PE#LyCDP<BJE :

rout er 1#sh cdp nei gigabitEthernet 0/1

Capability Codes: R - Router, T - Trans Bridge, B - Source Route Bridge
S- Switch, H- Host, | - IGW, r - Repeater, P - Phone

D - Renpte, C - CVTA, M- Two-port Mac Rel ay

Device ID Local Intrfce Holdtne Capability Platform Port ID
router4 Gg 0/1 168 RS ME-3400G G g 0/1

3.3.2#L2VPN PERY X#: 0 L /5 ACDP

PEAMERAIFICHICDPEIEE , PEMICERRILM NEE, BR , EL2VPN PENE#EO LB
CDPEt , CEE T EIiZFECE,

2=
L]

AE

.- TBEFEBLE N 2transportiy £ A LB ECDP,

- EEIFREmED LB ECDPH , PESEBICDPHIEE, BIFEH E T 12transport T3 O 5k ITHL
K FR1CHICDPEE & (1 A encapsulation untagged=kencapsulation default@ +) , & HIIX
g, EXfERT , COPREETFL&EHIITREL .

3.4&£m M



MRL2VPN CERUAM R ML H B IEE[L2VPN PEXRIEE KHBPDU , NiXLBPDUSFEREM

MELE , AREL2VPNEEFITE R,

MR EEOEE 7 I2transport , 2 1R 77 1E £ Aencapsulation untagged=iencapsulation
defaultds S ELE R 12transport 730 |, M FTARIEXIESTPHEMST BPDUH BN K3 KR XIE#HE#H 1T

&5,

138 F G VLANE B (PVST+) B UEPVST+(PVRST+) 4 % E47I2HBPDU , tIE 21 5BPDUKY

dot1g#Ric LECRYI2f& T 0 |, NIEHIX £BPDU,

T RRBIHRF :
LoD Lod
10.0.0.13 10.0.0.11
router? routerd
L — . e
Gi 01 Gi 0/0,/071 S i - Gi 0/4/0/3
routerl % E . E —( WP LS L;
c PE Fseudowire PE

Router2#router31E £ 4% i R AR i WA 7 A dot1gFR 12 289 A

interface G gabitEthernet0/0/0/1.1 | 2transport
encapsulation untagged

!

interface G gabitEthernet0/0/0/1.2 | 2transport
encapsul ati on dot1q 2

rewite ingress tag pop 1 symetric
!

| 2vpn

xconnect group test

p2p p2p8

interface G gabitEthernet0/0/0/1.2
nei ghbor 10.0.0.11 pwid 8

!

!

p2p p2p9

interface G gabitEthernet0/0/0/1.1
nei ghbor 10.0.0.11 pwid 9

!

!

!

|

Giof1
routerd

&ﬁ*ﬂ1Mswitch4?§ﬂ&VLAN 15 B RARIEBPDURMVLAN2H Y E#r12BPDU ; HiRiw Oz FGio/1 £

FH 18 mswitch4:

swi t chl#sh spanning-tree vlian 1

VLANOOO1

Spanni ng tree enabl ed protocol ieee
Root ID Priority 32768

Addr ess 0024. 985e. 6a00

Cost 8

Port 1 (G gabitEthernet0/1)



Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32769 (priority 32768 sys-id-ext 1)
Address 001d. 4603. 1f 00

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Agi ng Time 300

Interface Role Sts Cost Prio.Nor Type

G 0/1 Root FWD 4 128.1 P2p
swi t chl#sh spanning-tree vlan 2

VLANO0O02

Spanni ng tree enabl ed protocol ieee

Root ID Priority 32770

Addr ess 0019. 552b. b580

Cost 4

Port 1 (G gabitEthernet0/1)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32770 (priority 32768 sys-id-ext 2)
Address 001d. 4603. 1f 00

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 15

Interface Role Sts Cost Prio.Nor Type

G O0/1 Root FVD 4 128.1 P2p
FRALERE , haANERPHE S SBINERFHES H, BENEEEEMN L ANERMFERET
HEAMEIEE S — AN EA,

MR EHE—A u&i,\“mEL MPWIEEEIS —MNER , AERERSER 5| AYEREE |, &
HAREER MR LETERMN, X2EFMNERMBRISEREE. Nt , FECELERE L KK
bpduldiEss , REPELEEBUAAMRSFHRSIFEK , LLEHFBPDUMS AR B BIMACHEHEEY I, PE L
AR RS G R FIR A FEFEEBPDUBFRMACH IR |, SEEREBBEIPWIH A H bR
L2

X 2 ] FE B AN Uh R 2 [BME S B B M 2transport(sub) i A T~ E A /Y15 6] 51 K -

et hernet -servi ces access-1ist block-invalid-franes
10 deny any 0180.c200. 0000 0000. 0000. 000f

20 deny any host 0180.c200. 0010

30 deny any host 0100. 0c00. 0000

40 deny any host 0100. Occc. cccc

50 deny any host 0100. Occc. cccd

60 deny any host 0100. Occd. cdce

70 permt any any

|

RP/ 0/ RSP1/ CPWO: r out er 2#sh run int G gabitEthernet0/0/0/1.1
interface G gabitEthernet0/0/0/1.1 | 2transport
encapsul ati on unt agged

et hernet - servi ces access-group bl ock-invalid-franes ingress

et hernet - servi ces access-group bl ock-invalid-frames egress
|

RP/ 0/ RSP1/ CPWO: r out er 2#sh run int G gabitEthernet0/0/0/1.2
interface G gabitEthernet0/0/0/1.2 | 2transport
encapsul ati on dotlq 2



rewite ingress tag pop 1 symretric
et her net - servi ces access-group bl ock-invalid-franes ingress
et her net - servi ces access-group bl ock-invalid-frames egress

B A PR S ACLFF 14 ZZBPDU:

RP/ 0/ RSP1/ CPUO: r out er 2#sh access-1ists ethernet-services bl ock-invalid-franes
hardware i ngress | ocation 0/0/CPUO

et hernet -servi ces access-1ist block-invalid-franes

10 deny any 0180. c200. 0000 0000. 0000. 000f (41 hw mat ches)

20 deny any host 0180.c200. 0010

30 deny any host 0100. 0c00. 0000

40 deny any host 0100. Occc. cccc

50 deny any host 0100. Occc.cccd (63 hw matches)

60 deny any host 0100. Occd. cdce

70 pernmit any any (8 hw natches)

TR T BEYCR B XRH409BPDU , BRI IMER NIR -

swi t chl#sh spanning-tree vlian 1

VLANOOO1

Spanni ng tree enabl ed protocol ieee

Root ID Priority 32769

Address 001d. 4603. 1f 00

This bridge is the root

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32769 (priority 32768 sys-id-ext 1)
Address 001d. 4603. 1f 00

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 15

Interface Role Sts Cost Prio.Nor Type

G 0/1 Desg FWD 4 128.1 P2p
swi t chl#sh spanning-tree vlan 2

VLANOOO2

Spanni ng tree enabl ed protocol ieee

Root ID Priority 32770

Address 001d. 4603. 1f 00

This bridge is the root

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32770 (priority 32768 sys-id-ext 2)
Address 001d. 4603. 1f 00

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 15

Interface Role Sts Cost Prio.Nor Type

G 0/1 Desg FWD 4 128.1 P2p

EER T ZEAERMUXERET  IREESZECESIERE , WaSHEWERR |, B 4E£RH
AP ARG, Rt , YEEPWLEERERME |, FRRUMSZEERETRER , HEAPWHRLL
RZEHME—ER,

MR R ZBEESNERE |, FEAFXLITVPLSHEE R G R K 4 R FT R A MR | 5l
MSTiEA 3 (MSTAG)SPVST+EAR¥%(PVSTAG), BXFMAEL , B2 HZSBE LS.



4.2 RIS

X
FRAGSERTE (MRIMAF, ) IRRAEXABOAMERGSHIFMES,

D PRHBEBEFTE (XREMAF, ) TEFEEL show it. FAMHBRRETEXES
show @551 H Y 2 47 o

BXRZR[L2YENTEURA | BSHXHES R E2E RS

HTRANRXXEEPREFNMED , HEL2VPNRRYUFHERONFIERESERE K, AES
— IR KX IR

URFHAEFMNALNEOR , LA RI AT EHRARE | LUERIFEA B BIMACH: 17
EMHERAE, THERIBEEREIH WA BEMACH HEF TMACEY | FHEMACH IR,

AL R ML T 5B R R

TR AR ERO. FARSRECIRE S EZSTERE,
- EEMSZABINFH PN ERD , RIFERE T EEMNAERMUIGMP)SABMNTRERF X
I(MLD) 50T, 58 A X SR42 5 LUBR HI A 32 iR E,
- BIMACHEHE T E T RFFE A mactb it & ( RAEIE ) 6L IBOER TP FTER O L2 3
o fEFIMSRIEHILAPR HI R AL BT HERE,
E B MAC i 11t & F P 4713 B mac it 1k 3% B9 B2 3 i % & ZI E3REX B FIMACHEHEEY 3% O o
fECisco 10S XR¥E#H/ | T B ELALANFR N BT, XKLL F Cisco IOSEHRIEHH
VLAN THZ&L‘E?|OS¢E’JVLAN€L§ FTRUNK Lk AfEdot1g¥ric B VLANSR S, Cisco I0S
XREM*':FE’JWJﬁiEQiE@EEEUdOHq VLAN#RIZ S, &R LAEREVCIER KA Edot1ghrid , H EE
dot1qF 1 0 5/ —MAH S REMdot1q VLANG SR E S FARCED,

RFFEEAR E2—ANT 8%, Hhm BNABmMEZE, — 1 mac-address-table 5 &M #Fig < Bk
( F?éFEﬂEE%?ZdJTfFHMAC—?—T XHERIEEEN ) . XBEENR—NMPV4RIPV6 TR , ErR
18 Y P E EH S E ST,

R A L DB E—FFED, XRRERBNEE S E. B RFHRNIT— Nshowds &

, AR BANMFEMIT — N showdn . MHFFE &R B mac-address-tablesi < Bx ; ©XATF
Eﬂlﬁﬁshowﬁ%o

4173 3T
X2 —ANERER R


//tools.cisco.com/Support/CLILookup/cltSearchAction.do
https://www.cisco.com/cgi-bin/Support/OutputInterpreter/home.pl
//tools.cisco.com/RPF/register/register.do
//www.cisco.com/en/US/docs/routers/asr9000/software/asr9k_r4.3/lxvpn/configuration/guide/lesc43p2mps.html

routerl

00
G001 0392 oM 0r3s2 G0 nia2 Wlan2
192 16582 2024 192 16582 35124
Foute v Tenr2iig 2 Foute r3

192.165.2.4524
Telmnn n.z

fouterd

Router2, router3Frouter4i@iZASR 90003E$#E , ASR 9000 #1iX = & B 25 Z [BIFILAN,

X=MEEHFLAVEORSENT :

RP/ 0/ RSPO/ CPWO: r out er 2#sh run int gig 0/1/0/39.2
interface G gabitEthernet0/1/0/39.2
i pv4 address 192.168.2.2 255.255.255.0

encapsul ati on dot1q 2
!

router3#sh run int gig 0/1
Bui | di ng configuration...

Current configuration : 203 bytes
1

interface G gabitEthernet0/1
port-type nni

swi tchport access vlan 2

swi tchport trunk allowed vlian 1,2
swi tchport node trunk

end

router3#sh run int vlan 2
Bui | di ng configuration...

Current configuration : 61 bytes

!

interface M an2

i p address 192.168. 2.3 255.255.255.0
end

rout er 3#

RP/ 0/ RSPO/ CPUWO: r out er4#sh run int ten 0/0/1/0.2
interface TenG gEO0/0/1/0.2
i pv4 address 192.168.2.4 255.255.255.0

encapsul ati on dot1q 2
1

4R S froutert Sldot1 g IR28EK | SAE # & Fldot1ghR D280 B bR 28,



HEHEXGRF , ACEARWMNEM

1.

2.

A TFIEACEEAdot1giric2 , Rt AR LUREREEM L , AEASADED EEWEIN
dot1g#ricEH OO L& &AM, 7% Erewrite ingress tag pop 1 symmetricis %,

SERLAFE A O 75 @) 3% 42 ARy dot1qhric2 , H1EH OB X ##ixdotighrid2, BAREXME
AERTAFESIHM , ERFEFBRUXMERXNEEMTE , EAEHERERTERN
RiEM. UTRNKEESTRAEEXNFTNRA

- MBRFMBEEFEES S| ABHBVIED |, NAMEBVI LA BHEIES , mMAWRIE. BxiF
MER , FSRHED.

. BEARNERTEdotIghRICH T R REIR, dotlgtRrid2FEAODSBELEE , E—4
dotigbridFEFEA LEHO A EHE | k2R, BVI

fErouter1 #98NAC L 3% Hdot1g#RiE :

RP/ 0/ RSPO/ CPUO: r out er 1#sh run int G gabitEthernet0/1/0/3.2
interface G gabitEthernet0/1/0/3.2 | 2transport

encapsul ati on dot1lq 2

rewite ingress tag pop 1 symmetric

RP/ 0/ RSPO/ CPUO: r out er 1#sh run int G gabitEthernet0/1/0/38.2
interface G gabitEthernet0/1/0/38.2 | 2transport

encapsul ati on dot1q 2

rewite ingress tag pop 1 symmetric

RP/ 0/ RSPO/ CPUO: r out er 1#sh run int TenG gEO/2/0/ 4.2
interface TenG gEO/2/0/4.2 | 2transport

encapsul ati on dot1q 2

rewite ingress tag pop 1 symmetric

EAL T =RACSERFENEE -

RP/ 0/ RSP0/ CPWO: r out er 1#sh run | 2vpn bridge group custonerl

| 2vpn

bri dge group custonerl
bri dge-donmai n engi neering
interface TenG gEO0/2/0/4.2

interface G gabitEthernet0/1/0/3.2

interface G gabitEthernet0/1/0/38.2

Wﬁiﬁ%éﬁ&lﬂﬁéﬂ?ﬁﬂﬁo MRFEREFFOEMBFASE , oTAER—M#FHcustomert FTEE
Til. MAFMMFHETHMZFST |, WA SGIEFHAMFL. XERFEREFNNFTERTIE
, (B RAE A AR E MR AR T DA,

{& Fishow run I2vpn bridge group customer1 bridge-domain engineering@ < & R E M Bl & .

& fi£ Fshow run 12vpn bridge group customer1 @ S & & FiE M E &



{ Fishow I12vpn bridge-domain bd-name engineerings % show [2vpn bridge-domain group
customer1 @i & & RBEXMFEHME LS.

RP/ 0/ RSP0/ CPUWO: r out er 1#show | 2vpn bri dge- domai n group custonerl bd-nane
engi neering

Legend: pp = Partially Progranmed.

Bri dge group: custonerl, bridge-donain: engineering, id: 5 state: up,
Shgld: 0, MSTi: O

Aging: 300 s, MACIlimt: 4000, Action: none, Notification: syslog
Filter MAC addresses: 0

ACs: 3 (3 up), VFIs: 0, PW: O (0 up), PBBs: 0 (0 up)
Li st of ACs:

G 0/1/0/3.2, state: up, Static MAC addresses: 0

G 0/1/0/38.2, state: up, Static MAC addresses: 0
Te0/2/0/ 4.2, state: up, Static MAC addresses: O

Li st of Access PW:

Li st of VFIs:

RP/ 0/ RSP0/ CPUWO: r out er 1#show | 2vpn bri dge- domai n group custonerl bd-nane
engi neering det

Legend: pp = Partially Progranmed.

Bri dge group: custonerl, bridge-donain: engineering, id: 5 state: up,
Shgld: 0, MSTi: O

Coupl ed state: disabled

MAC | ear ni ng: enabl ed

MAC wi t hdraw. enabl ed

MAC wi t hdraw for Access PW enabl ed

MAC wi t hdraw sent on bridge port down: disabled

Fl oodi ng:

Broadcast & Multicast: enabl ed

Unknown uni cast: enabl ed

MAC aging tinme: 300 s, Type: inactivity

MAC |imt: 4000, Action: none, Notification: syslog
MAC limt reached: no

MAC port down flush: enabl ed

MAC Secure: disabled, Logging: disabled

Split Horizon G oup: none

Dynam ¢ ARP | nspection: disabled, Logging: disabled

I P Source Quard: disabled, Logging: disabled

DHCPv4 snoopi ng: di sabl ed

| GWP Snoopi ng profile: none

Bri dge MIru. 1500

M B cvpl sConfi gl ndex: 6

Filter MAC addresses:

Create tine: 28/05/2013 17:17:03 (00: 18: 06 ago)

No status change since creation

ACs: 3 (3 up), VFIs: 0, PW: O (0O up), PBBs: 0 (0 up)
Li st of ACs:

AC. G gabitEthernet0/1/0/3.2, state is up

Type VLAN, Num Ranges: 1

VLAN ranges: [2, 2]

MIU 1500; XC | D 0xc40003; i nterworki ng none

MAC | ear ni ng: enabl ed

Fl oodi ng:

Broadcast & Multicast: enabl ed

Unknown uni cast: enabl ed

MAC aging tinme: 300 s, Type: inactivity

MAC |imt: 4000, Action: none, Notification: syslog
MAC limt reached: no

MAC port down flush: enabl ed

MAC Secure: disabled, Logging: disabled

Split Horizon G oup: none

Dynami ¢ ARP | nspection: disabled, Logging: disabled



| P Source Guard: disabled, Logging: disabled
DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

Storm Control : disabl ed

Static MAC addresses:

Statistics:

packets: received 185066, sent 465

bytes: received 13422918, sent 34974

Storm control drop counters:

packets: broadcast 0, rulticast 0, unknown unicast 0
byt es: broadcast 0, nulticast 0, unknown unicast O
Dynami ¢ ARP inspection drop counters:

packets: 0, bytes: 0

| P source guard drop counters:

packets: 0, bytes: 0

AC. G gabitEthernet0/1/0/38.2, state is up

Type VLAN, Num Ranges: 1

VLAN ranges: [2, 2]

MIU 1500; XC | D 0xc40005; i nterworki ng none

MAC | ear ni ng: enabl ed

Fl oodi ng:

Broadcast & Multicast: enabled

Unknown uni cast: enabl ed

MAC aging time: 300 s, Type: inactivity

MAC Iimt: 4000, Action: none, Notification: syslog
MAC Iimt reached: no

MAC port down flush: enabl ed

MAC Secure: disabled, Logging: disabled

Split Horizon G oup: none

Dynami ¢ ARP | nspection: disabled, Logging: disabled
| P Source CGuard: disabled, Logging: disabled
DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

Storm Control : disabl ed

Static MAC addresses:

Statistics:

packets: received 8, sent 12287

bytes: received 770, sent 892418

Storm control drop counters:

packets: broadcast 0, rulticast 0, unknown unicast 0
bytes: broadcast 0, nulticast 0, unknown unicast O
Dynami ¢ ARP inspection drop counters:

packets: 0, bytes: 0

I P source guard drop counters:

packets: 0, bytes: 0

AC. TenG gEO/2/0/4.2, state is up

Type VLAN, Num Ranges: 1

VLAN ranges: [2, 2]

MIU 1500; XC | D 0x1040001; i nterworking none

MAC | ear ni ng: enabl ed

Fl oodi ng:

Broadcast & Multicast: enabled

Unknown uni cast: enabl ed

MAC aging time: 300 s, Type: inactivity

MAC Iimt: 4000, Action: none, Notification: syslog
MAC Iimt reached: no

MAC port down flush: enabl ed

MAC Secure: disabled, Logging: disabled

Split Horizon G oup: none

Dynami ¢ ARP | nspection: disabled, Logging: disabled
| P Source CGuard: disabled, Logging: disabled
DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

Storm Control : disabl ed



Static MAC addresses:

Statistics:

packets: received 463, sent 11839

bytes: received 35110, sent 859028

Storm control drop counters:

packets: broadcast 0, rulticast 0, unknown unicast 0
bytes: broadcast 0, nulticast 0, unknown unicast O
Dynami ¢ ARP inspection drop counters:

packets: 0, bytes: 0

| P source guard drop counters:

packets: 0, bytes: 0

Li st of Access PWs:

Li st of VFIs:

MREREZSNMACLERERERN KA T HIES , 15 Ashow 12vpn bridge-domain group
customer1 bd-name engineering detdi % -

MR ER Emac-address-table , & [Eshow I12vpn forwarding bridge-domain#s 73 il mac-
addresskBEF :

RP/ 0/ RSP0/ CPUWO: r out er 1#show | 2vpn forwardi ng bri dge- domai n cust oner 1:

engi neeri ng mac-address | ocati on 0/ 1/ CPUO

To Resynchroni ze MAC table fromthe Network Processors, use the conmand...
| 2vpn resynchroni ze forwardi ng nac-address-table | ocation

Mac Address Type Learned fromFiltered on LC | earned Resync Age Mapped to
0019. 552b. b581 dynamc G 0/1/0/3.2 0/1/CPUD 0d Oh Om 0Os N A

0019. 552b. b5¢3 dynamc G 0/1/0/3.2 0/1/CPUD 0d Oh Om Os N A

0024. 986¢. 6417 dynamc G 0/1/0/38.2 0/1/CPU0O 0d Oh OmO0s N A

6c9c. ed3e. e484 dynamic Te0/2/0/4.2 0/2/CPU0 0d Oh Om 0s N A

FREFEGP RSN |, AL FER4HRRITMACEY, MACHIIt RtBERHEE , BIRHER
TEEEFFULEESFRE. ERFREBPHAshowd T , ELERFHG4REFEGHREFE
F. EHRZ15¥zE , IFEEFRSHATER (Hl0 , MRREBK) , EBRXITEDEH4mac-

address-tableB) HFIAZS . &£ 12vpn resynchronize forwarding mac-address-tabledn & F 37 E#

EEZZLES LN

RP/ 0/ RSP0/ CPUO: r out er 1#t er m non

RP/ 0/ RSP0/ CPUO: r out er 1#l 2vpn resynchroni ze forwardi ng mac-address-tabl e

| ocation 0/1/CPUO

RP/ 0/ RSP0/ CPUO: r out er 1#LC/ 0/ 1/ CPUO: May 28 18:25:35.734 : vkg_Il 2fi b_nmac_cache[ 357]
YPLATFORM

PLAT_L2FI B_MAC_CACHE- 6- RESYNC_COWPLETE : The resynchroni zation of the MAC
address table is conplete

0/ 1/ CcPUO

RP/ 0/ RSP0/ CPUO: r out er 1#show | 2vpn forwar di ng bri dge-domai n cust oner 1: engi neeri ng
mac- address | ocation 0/ 1/ CPUO

To Resynchroni ze MAC table fromthe Network Processors, use the command...

| 2vpn resynchroni ze forwardi ng mac-address-tabl e | ocation

Mac Address Type Learned fromFiltered on LC | earned Resync Age Mapped to

0019. 552b. b581 dynamc G 0/1/0/3.2 0/1/CPUD 0d Oh Om0Os N A
0019. 552b. b5¢3 dynamic G 0/1/0/3.2 0/1/CPUD 0d Oh Om0Os N A
6c9c. ed3e. e484 dynamic Te0/2/0/4.2 0/2/CPU0O 0d Oh Om 0s N A

REBAFHEETREFELSIEMARTER , Hitk/3 Aterminal monitor A AEEEHERE B,
Resync Age%l.& /R LR MIEH R B #[E 2 MACHE 31k 1Y B[] .



location < B F R AE ASE ML FNME, MACHItEEHPNLF 2Bk , Rt NMEACHK
PWHY S+ L& R iZ HIEMACHE b, detailk B F AT R A REVERETMRA

RP/ 0/ RSP0/ CPUWO: r out er 1#show | 2vpn forwardi ng bri dge- domai n custonerl
engi neering nmac- address detail location 0/ 1/ CPUO

Bri dge-domai n nanme: custonerl:engineering, id: 5, state: up
MAC | ear ni ng: enabl ed

MAC port down flush: enabl ed

Fl oodi ng:

Broadcast & Multicast: enabl ed

Unknown uni cast: enabl ed

MAC aging tinme: 300 s, Type: inactivity

MAC |imt: 4000, Action: none, Notification: syslog

MAC limt reached: no

MAC Secure: disabled, Logging: disabled

DHCPv4 snooping: profile not known on this node

Dynam ¢ ARP | nspection: disabled, Logging: disabled

I P Source Quard: disabled, Logging: disabled

| GWP snoopi ng: disabl ed, flooding: enabl ed

Bri dge MIU. 1500 bytes

Nurmber of bridge ports: 3

Number of MAC addresses: 4

Mul ti-spanning tree instance: O

To Resynchroni ze MAC table fromthe Network Processors, use the conmand..
| 2vpn resynchroni ze forwardi ng nac-address-table | ocation

G gabi t Ethernet0/1/0/ 3.2, state: oper up

Number of MAC. 2

Statistics:

packets: received 187106, sent 757

bytes: received 13571342, sent 57446

Storm control drop counters:

packets: broadcast 0, nulticast 0, unknown unicast 0
bytes: broadcast 0, nulticast 0, unknown unicast O
Dynami c arp inspection drop counters:

packets: 0, bytes: 0

| P source guard drop counters:

packets: 0, bytes: 0

Mac Address: 0019.552b. b581, LC |earned: 0/1/CPUO
Resync Age: 0d Oh Om Os, Flag: |ocal

Mac Address: 0019.552b. b5¢c3, LC | earned: 0/1/CPUO
Resync Age: 0d Oh Om Os, Flag: |ocal

G gabi t Ethernet 0/ 1/ 0/ 38. 2, state: oper up

Number of MAC 1

Statistics:

packets: received 18, sent 14607

bytes: received 1950, sent 1061882

Storm control drop counters:

packets: broadcast 0, nulticast 0, unknown unicast 0
bytes: broadcast 0, nulticast 0, unknown unicast 0O
Dynamic arp inspection drop counters:

packets: 0, bytes: 0

| P source guard drop counters:

packets: 0, bytes: 0



Mac Address: 0024.986c¢. 6417, LC | earned: 0/1/CPUO
Resync Age: 0d Oh Om Os, Flag: |ocal

TenG gEO/ 2/ 0/ 4.2, state: oper up

Nurmber of MAC. 1

Statistics:

packets: received 0, sent O

bytes: received 0, sent O

Storm control drop counters:

packets: broadcast 0, rulticast 0, unknown unicast 0
byt es: broadcast 0, nulticast 0, unknown unicast O
Dynami c arp inspection drop counters:

packets: 0, bytes: 0

| P source guard drop counters:

packets: 0, bytes: 0

Mac Address: 6c¢9c. ed3e. e484, LC | earned: 0/2/ CPUO
Resync Age: 0d Oh Om Os, Flag: renote

ZE TR EARARM T NFEPZINMACH IS , URESNMACTEIHNMACH I E.

hardwarex B FBEZEM A O H O %% & 5| B B Hmac-address-table:

RP/ 0/ RSP0/ CPUO: r out er 1#show | 2vpn forwardi ng bri dge- domai n cust oner 1:

engi neeri ng mac- addr ess hardware i ngress | ocation 0/ 1/ CPUO

To Resynchroni ze MAC table fromthe Network Processors, use the conmand...
| 2vpn resynchroni ze forwardi ng nac-address-table | ocation

Mac Address Type Learned fromFiltered on LC | earned Resync Age Mapped to
0019. 552b. b581 dynamc G 0/1/0/3.2 0/1/CPUD 0d Oh Om Os N A

0019. 552b. b5¢3 dynamc G 0/1/0/3.2 0/1/CPUD 0d Oh Om Os N A

0024. 986¢. 6417 dynamic G 0/1/0/38.2 0/1/CPU0O 0d Oh OmO0s N A

6c9c. ed3e. e484 dynamic Te0/2/0/4.2 0/2/CPUO 0d Oh Om O0s N A

RP/ 0/ RSP0/ CPUWO: r out er 1#show | 2vpn forwardi ng bri dge- domai n cust oner 1:

engi neeri ng mac- address hardware egress | ocation 0/2/CPU0

To Resynchroni ze MAC table fromthe Network Processors, use the conmand...
| 2vpn resynchroni ze forwardi ng nac-address-table | ocation

Mac Address Type Learned fromFiltered on LC | earned Resync Age Mapped to
0019. 552b. b581 dynamic G 0/1/0/3.2 0/1/CPU0 0d Oh Om 14s N A

0019. 552b. b5¢3 dynamc G 0/1/0/3.2 0/1/CPUD 0d Oh Om1s N A

0024. 986¢. 6417 dynamc G 0/1/0/38.2 0/1/CPUO 0d Oh Om 10s N A

6c9c. ed3e. e484 dynamic Te0/2/0/4.2 0/2/CPU0 0d Oh Om 13s N A

RP/ 0/ RSPO/ CPUO: r out er 1#

4.22MST
VAT A3t T R B R EA R , A R AR HEREZEIINFE, B2 , —BFRERL2TIA ,

A RER 5| AFRER H B ESTP LR T ERER

/I_r\



routerd

router]
Tel004
routerd
*:q host1
R
couterE Teld#,0/0

router? : . :

L FEN |, router1, router2flrouter3t3EE 7T M , BPERTEMWAEED, MR
routerd4@router1 ZE S #% ( WARPER ) , router1fF HZ # Blrouter2 Frouter3,router2:F &z 4t Z
router3,router3fF Bz #t Elrouter2, XSS B EXR,

EEIRER |, IFEASTP, STPAEZRE | {BCisco IOS XREAH XM — T X , BIMST,

Ak | Cisco I0S XRE M HiE X 1FPVSTAGHIMSTAGE X YA R K iR, X 24EEHR T
FERNDINES., BRRA , BESVPLS—REER , EMSTAGHPVSTAGE 2 i 1T 7 #iR,

f£Cisco I0S XREMMFA |, IRHINBEZARGAN, , HEFEEZTELE KR , MIMST 2 M —#VIiE
IJﬁO

BAKAFLEETHANFED , FRMEINFE. X Frouter1 , BENR :

interface G gabitEthernet0/0/0/1.2 | 2transport
encapsul ati on dotlq 2

rewite ingress tag pop 1 symetric

!

interface G gabitEthernet0/0/0/1.3 | 2transport
encapsul ati on dot1lq 3

rewite ingress tag pop 1 symetric

!

interface TenG gEO/ 0/ 0/ 1.2 | 2transport
encapsul ati on dotlq 2

rewite ingress tag pop 1 symetric

!

interface TenG gEO/ 0/ 0/ 1.3 | 2transport
encapsul ati on dot1lq 3

rewite ingress tag pop 1 symetric

!

| 2vpn

bridge group custonerl

bri dge-domai n finance

interface TenG gEO/0/0/1.3

!

interface G gabitEthernet0/0/0/1.3

!

!

bri dge-domai n engi neeri ng

interface TenG gEO0/0/0/ 1.2



!
interface G gabitEthernet0/0/0/1.2
!
!
|
1

MSTEZEN FRE, EABIH | VLAN 2B EATH | T EAVLANG S BRAEH0, (&
SRR E 2P~ F 95 EVLAN, )

STPREHFHBRMFEREUATERHEN L ERNENMRZZNRALXMFID, EERELERIES
HENREBELEREEEREMFFIDARZHIENIBRMGT. FEAGIH | BEHEFIWML T RE T =4I
ORVBEEES1 , HItEE 3 —REHI0OM R, X F3E£4411,Router V4L £ K T Router3 , H itk
Router1 X518

X Erouter1 VELE :

spanni ng-tree nmst custonerl
name custonerl

revision 1

instance 0

priority 28672

!

instance 1

vlan-ids 2

priority 24576

!

interface TenG gEOQ/ 0/0/1

!

interface G gabitEthernet0/0/0/1

X 2router3 L ELE :

spanni ng-tree node nst

spanni ng-tree extend systemid

!

spanni ng-tree nst configuration
nane custonerl

revision 1

instance 1 vlan 2

!

spanning-tree nst O priority 24576
spanning-tree nst 1 priority 28672

AR LB FR, ST HRFVLANE] S5 9 R &4 AR [E o
W1E , ®&Erouter! £ BRHHIRA -

RP/ 0/ RSP1/ CPUO: r out er 1#sh spanni ng-tree nst custonerl
Rol e: ROOT=Root, DSGN\=Desi gnated, ALT=Alternate, BKP=Backup, MSTR=Master
St at e: FWD=For war di ng, LRN=Lear ni ng, BLK=Bl ocked, DLY=Bri ngup Del ayed

Operating in dotlg node

MSTI 0 (CIST):



VLANS Mapped: 1, 3- 4094

CI ST Root Priority 24576
Address 001d. 4603. 1f 00
Ext Cost O

Root ID Priority 24576

Address 001d. 4603. 1f 00

I nt Cost 20000

Max Age 20 sec, Forward Delay 15 sec

Bridge ID Priority 28672 (priority 28672 sys-id-ext 0)
Addr ess 4055. 3912.f 1e6

Max Age 20 sec, Forward Delay 15 sec

Max Hops 20, Transnmit Hold count 6

Interface Port I D Role State Designated Port ID
Pri.Nbor Cost Bridge ID Pri.Nbr

G 0/0/0/1 128.2 20000 ROOT FWD 24576 001d. 4603.1f00 128.1
Te0/0/0/1 128.1 2000 DSGN FWD 28672 4055.3912.f1le6 128.1

MSTI 1:
VLANS Mapped: 2

Root ID Priority 24576

Addr ess 4055. 3912.f 1e6

This bridge is the root

Int Cost O

Max Age 20 sec, Forward Delay 15 sec

Bridge ID Priority 24576 (priority 24576 sys-id-ext 0)
Addr ess 4055. 3912.f 1e6

Max Age 20 sec, Forward Delay 15 sec

Max Hops 20, Transnit Hold count 6

Interface Port 1D Role State Designated Port ID
Pri.Nbor Cost Bridge ID Pri.Nbr

G 0/0/0/1 128.2 20000 DSGN FWD 24576 4055.3912.f1le6 128.2
Te0/0/0/1 128.1 2000 DSGN FWD 24576 4055.3912.f1e6 128.1

Router32£HI0MI4E , Etbrouter1 B4R ¥w O 2 FGi0/0/0/1 £ , 8 [Erouter3. Router1 234118948
, B tbrouter1 %36 Fr A # O BV 18 E W #F,

Router2#£Te0/1/0/0 L #EFEZE , 51400:

RP/ 0/ RSP1/ CPUO: r out er 2#sh spanni ng-tree nmst custonerl
Rol e: ROOT=Root, DSG\=Desi gnated, ALT=Alternate, BKP=Backup, MSTR=Master
St at e: FWD=Forwar di ng, LRN=Learni ng, BLK=Bl ocked, DLY=Bringup Del ayed

Operating in dotlq node

MSTI 0 (CIST):



VLANS Mapped: 1, 3- 4094

CI ST Root Priority 24576
Address 001d. 4603. 1f 00
Ext Cost O

Root ID Priority 24576

Address 001d. 4603. 1f 00

I nt Cost 20000

Max Age 20 sec, Forward Delay 15 sec

Bridge ID Priority 32768 (priority 32768 sys-id-ext 0)
Address f025.72a7. bl13e

Max Age 20 sec, Forward Delay 15 sec

Max Hops 20, Transnmit Hold count 6

Interface Port I D Role State Designated Port ID
Pri.Nbor Cost Bridge ID Pri.Nbr

G 0/0/0/1 128.2 20000 ROOT FWD 24576 001d. 4603.1f 00 128.2
Te0/1/0/0 128.1 2000 ALT BLK 28672 4055.3912.f1e6 128.1

MSTI 1:
VLANS Mapped: 2

Root ID Priority 24576

Addr ess 4055. 3912.f 1e6

I nt Cost 2000

Max Age 20 sec, Forward Delay 15 sec

Bridge ID Priority 32768 (priority 32768 sys-id-ext 0)
Address f025.72a7. bl13e

Max Age 20 sec, Forward Delay 15 sec

Max Hops 20, Transnit Hold count 6

Interface Port I D Role State Designated Port ID
Pri.Nbor Cost Bridge ID Pri.Nbr

G 0/0/0/1 128.2 20000 DSGN FWD 32768 f025.72a7.bl3e 128.2
Te0/1/0/0 128.1 2000 ROOT FWD 24576 4055.3912.f1e6 128.1
RP/ 0/ RSP1/ CPUO: r out er 2#

Te0/1/0/0.2%b F ¥ KIRAS , MTe0/1/0/0.3%0 FREZEIRS., ZSTP BlockedE N OX0RT |, &R
false , RLIZEOLA FHEIRES ; HSTP BlockedBENOX18} |, & Htrue , BtIEAL FRERS.

{&£ Fishow uidb datads = # IA LR H B /R W 4540 2 35 h FF FE AV 335 O 3

RP/ 0/ RSP1/ CPWO: r out er 2#sh ui db data | ocation 0/1/ CPUO TenG gEO/1/0/0. 2

ingress | i Bl ocked

STP Blocked 0x0

RP/ 0/ RSP1/ CPWO: r out er 2#sh ui db data | ocation 0/1/ CPUO TenG gEO/1/0/0.3
ingress | i Bl ocked

STP Blocked 0x1

4.3 BVI



BLEMAFFE A a2 L21E, BIRHZL21E |, HEEFEEA TV ENA BT R 2B EBALIEHEES. £
FRAF |, =18 LUE Arouterd Hrouter5iR H 2s #h F W H i Bl Internet,

Bl & 7 M H5E Y Router1 MRouter2 2ASR 900088 125 , AT LA HIPVARIIPVGIRE., AL , XFHA
RESFIULLEIPREMNMFEAEE , HETHERKBESInternet , MAKBILIFEHZE. At , BF
EREBVI, ERBAMFIEMLIED , UMERBHEMFENHES.

N2 iR | BR2XEN :

routerd tor]
rauter —

@ -*— Gi0 /DA

Tel/00M

routerd

fq host1
B

couters Teld#,0/0
—
route : . -
THRLE

RP/ 0/ RSP1/ CPUO: r out er 1#sh run int bvi 2
interface BVI2

i pv4 address 192.168.2.1 255.255.255.0
!

RP/ 0/ RSP1/ CPUO: r out er 1#sh run int bvi 3
interface BVI3

i pv4 address 192.168.3.1 255.255.255.0
!

RP/ 0/ RSP1/ CPUO: r out er 1#sh run | 2vpn bridge group customerl
| 2vpn

bridge group custonerl

bri dge-domai n finance

interface TenG gEO/0/0/1.3

!

interface G gabitEthernet0/0/0/1.3
!

routed interface BVI3

!

bri dge-domai n engi neeri ng
interface TenG gEO0/0/0/ 1.2

!

interface G gabitEthernet0/0/0/1.2
|

routed interface BVI2
!



1
!

RP/ 0/ RSP1/ CPUWO: r out er 1#sh run int gig 0/0/0/1.2
interface G gabitEthernet0/0/0/1.2 | 2transport
encapsul ati on dot1q 2

rewite ingress tag pop 1 symretric

BVIEEARIAMLIED  Hit | MESBVAEMFESMAC KFINSKIES | HFUGACE B H
WA ARRIR, BN BVITEBEIFIAH EAMIEA, TR EBYI LRBdotqFER | Hith
18 £ B 1£Gi0/0/0/1.2 L FRr iRy BR#E EAC 38 HARZ,

HTFBVIIZEORELED , Rk ol/3 ANIhEEFEE — LR, 7£Cisco ASR 9000FR 5 Hzs FELE
SR BEATE . BEIRBHREIFRNEATIXLERF, ASR 9000 LMBVIEQRZIZFLATIIEE

. TFREE SR (ACL). BR , AIUEMFHEHN SN2 A LB EL2 ACL.

- IPHRIRE R HB(FRR)

- Netflow

- MOFRR ( RABREEHEH )

- MPLSH & iR

. mVPNv4

- R & (QoS)

- REEB

. BVIR RSO

. P52 (Vidmon)
BVIFI AKX AE B ML (VRFEE , MEBENMPLSH¥ AXBVI LEZEWHRE , B 4FE A per-vrf
label-allocation-mode.

MRFEXERGIZIgEZ — , MAREEMBVI. % —Mp#RG 52 EHHI[NH-Niw O ZE /M
EIAERL | P — MO TRFEF , Z—NMrORENEFRBED , R ZhseER Al bzl
EOE&RIE,

4.4 VPLS

4.4 1858

VPLSEEBBEIMPLS PWHF 2N QUSRI E H A — DN RERFE, FTRMER[ ENENLFER
EEIR-IL2NE , BRI REEL2VPN PEZ B £FIRMPLS PW LiZEHH %


//www.cisco.com/en/US/docs/routers/asr9000/software/asr9k_r4.3/interfaces/configuration/guide/hc43irb.html#wp1011723
//www.cisco.com/en/US/docs/routers/asr9000/software/asr9k_r4.3/interfaces/configuration/guide/hc43irb.html#wp1011723

10.0.0.11 10.0.0.13

hostl router /_\‘rnuterz host?

GG oy G/ o
* ';a
;

@

IFLS

'|
GIDADG

1I
-\
“\._.J,I
Y

|
(
' i0/0/0/1
/ h
vy o
Fouterd ‘\;/ hostd
host3 10.0012 Fouterd

_ 10.0.0.14
Fseudowire

FELMRPW , BREE EVMERBRAMBEMENNRE. HERE , L2VPN PEF &
VPLS PW LI ZIfy sk & B HEVPLS PWLE, NiZE—1NE2MRPW , Rt PEEZZEWRE
, AEEEPWZRELRE , RARRSSBHE, XHNKFDEHM,

HSEEZITMACEY, —EMACHE HElEmac-address-tabled |, & REEBEITPWIR B HY
MAC #th 31 B9 i1 3% % Btk MAC st MR IR HIBYL2VPN PE, X AIBRZOFTIHENFTEES, |
BANABSZHRIMEPW , SUBRFEXVEBEVREICH]. IGMPYXITEIIEEEER , BAER
VA BN A IX R E NG RABKBAIFIOPE, XIBL TROEFNRE , RENEEZ/MEE
BIESNEAR  YFEERSIMPEAEXEHFEETN , HIFIXLERIARELIERESIPE,

WIAE R IO 5 ST (VFI) T B B 2 AR ROPW:

RP/ 0/ RSP0/ CPUO: r out er 1#sh run | 2vpn bridge group customerl
| 2vpn

bridge group custonerl

bri dge-domai n finance

interface G gabitEthernet0/1/0/3.3

|

vfi customerl-finance

nei ghbor 10.0.0.12 pwid 3

|

nei ghbor 10.0.0.13 pwid 3
|

nei ghbor 10.0.0.14 pwid 3

!

!

!

bri dge-domai n engi neeri ng
interface G gabitEthernet0/1/0/3.2
!

vfi custoner1-engineering

nei ghbor 10.0.0.12 pwid 2

|

nei ghbor 10.0.0.13 pwid 2
|

nei ghbor 10.0.0.14 pwid 2
!
!



EVFI TEBNPWE DL BELMELHPW, BIER—kFHEESHC)N—5% | BER

F—MPWEERHMAF2ERES —IMPW,

ALABEZEAPW , PWHMN —MACKE , REVFITEE, BXEFAER , FSHAD.

router2, router3flrouter4 LVECEIEEEL , HEMEHE = AKBSTFENVFITHAE,

RP/ 0/ RSP0/ CPUO: r out er 1#sh | 2vpn bri dge- domai n bd- nane engi neering det ai |

Legend: pp = Partially Progranmed.

Bri dge group: customerl, bridge-domain: engineering, id: 5, state:

Shgld: 0, MSTi: O

Coupl ed state: disabled

MAC | ear ni ng: enabl ed

MAC wi t hdraw. enabl ed

MAC wi t hdraw for Access PW enabl ed

MAC wi t hdraw sent on bridge port down: disabled

Fl oodi ng:

Broadcast & Multicast: enabl ed

Unknown uni cast: enabl ed

MAC aging tinme: 300 s, Type: inactivity

MAC limt: 4000, Action: none, Notification: syslog
MAC limt reached: no

MAC port down flush: enabl ed

MAC Secure: disabled, Logging: disabled

Split Horizon G oup: none

Dynam ¢ ARP | nspection: disabled, Logging: disabled
I P Source GQuard: disabled, Logging: disabled

DHCPv4 snoopi ng: di sabl ed

| GWP Snoopi ng profile: none

Bri dge MruU:. 1500

M B cvpl sConfi gl ndex: 6

Filter MAC addresses:

Create tine: 28/05/2013 17:17:03 (23:06:02 ago)

No status change since creation

ACs: 1 (1 up), VFIs: 1, PW: 3 (3 up), PBBs: 0 (0 up)
Li st of AGCs:

AC. G gabitEthernet0/1/0/3.2, state is upHVPLS
Type VLAN, Num Ranges: 1

VLAN ranges: [2, 2]

MIU 1500; XC | D 0xc40003; i nterworki ng none

MAC | ear ni ng: enabl ed

Fl oodi ng:

Broadcast & Multicast: enabl ed

Unknown uni cast: enabl ed

MAC aging tinme: 300 s, Type: inactivity

MAC limt: 4000, Action: none, Notification: syslog
MAC limt reached: no

MAC port down flush: enabl ed

MAC Secure: disabled, Logging: disabled

Split Horizon G oup: none

Dynam ¢ ARP | nspection: disabled, Logging: disabled
I P Source Guard: disabled, Logging: disabled

DHCPv4 snoopi ng: di sabl ed

| GWP Snoopi ng profile: none

Storm Control: disabled

Static MAC addresses:

Statistics:

packets: received 234039, sent 7824

up,



bytes: received 16979396, sent 584608

Storm control drop counters:

packets: broadcast 0, rulticast O,
bytes: broadcast 0, nulticast O,
Dynami ¢ ARP inspection drop counters:

packets: 0, bytes: 0

| P source guard drop counters:
packets: 0, bytes: 0

Li st of Access PWé:

Li st of VFIs:

VFI customer 1- engi neering (up)

PW nei ghbor 10.0.0.12, PWID 2,
PWcl ass not set, XC ID 0xc0000009
Encapsul ati on MPLS, protocol LDP

Source address 10.0.0.11

PWtype Ethernet, control word disabl ed,

PW backup di sabl e delay 0 sec
Sequenci ng not set

PW Status TLV in use
MPLS Local Renote

Label 16049 16042
Goup I D Ox5 0Ox1

unknown uni cast 0
unknown uni cast 0

state is up ( established )

i nt erwor ki ng none

I nterface customerl-engi neering customnerl-engi neering

MIU 1500 1500

Control word di sabl ed di sabl ed
PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)

VCCV CC type 0x6 0Ox6

(router alert label) (router alert

(TTL expiry) (TTL expiry)

Incom ng Status (PW Status TLV):

Status code: 0xO (Up) in Notification nessage

M B cpwVcl ndex: 3221225481

Create tine: 29/05/2013 15:36:17 (00:46: 49 ago)
Last tine status changed: 29/05/2013 15:57:36 (00: 25: 29 ago)

MAC wi t hdraw message: send 0 receive 0

Stati c MAC addr esses:
Statistics:

packets: received 555, sent 285
bytes: received 36308, sent 23064

DHCPv4 snoopi ng: di sabl ed
| GW Snoopi ng profile: none

PW nei ghbor 10.0.0.13, PWID 2,
PWcl ass not set, XC ID 0xc000000a
Encapsul ati on MPLS, protocol LDP

Source address 10.0.0.11

PWtype Ethernet, control word disabl ed,

PW backup di sabl e delay 0 sec
Sequenci ng not set

PW Status TLV in use
MPLS Local Renote

Label 16050 16040
G oup I D Ox5 0x3

state is up ( established )

i nt erwor ki ng none

I nterface customerl-engi neering customnerl-engi neering

MIU 1500 1500

Control word di sabl ed di sabl ed
PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2



(LSP ping verification) (LSP ping verification)

VCCV CC type 0x6 0Ox6

(router alert label) (router alert I|abel)

(TTL expiry) (TTL expiry)

Incom ng Status (PW Status TLV):

Status code: 0xO0 (Up) in Notification nessage

M B cpw/cl ndex: 3221225482

Create tine: 29/05/2013 15:36:17 (00: 46: 49 ago)

Last tine status changed: 29/05/2013 16:00: 56 (00: 22: 09 ago)
MAC wi t hdraw message: send O receive 0

Static MAC addresses:

Statistics:

packets: received 184, sent 158

bytes: received 12198, sent 14144

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

PW nei ghbor 10.0.0.14, PWID 2, state is up ( established )
PWcl ass not set, XC ID 0xc000000b

Encapsul ati on MPLS, protocol LDP

Source address 10.0.0.11

PWtype Ethernet, control word disabl ed, interworking none
PW backup di sabl e delay 0 sec

Sequenci ng not set

PW Status TLV in use

MPLS Local Renote

Label 16051 289974

G oup I D Ox5 0x6

I nterface customerl-engi neering customnerl-engi neering
MIU 1500 1500

Control word disabl ed disabled

PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0Ox6

(router alert label) (router alert I|abel)

(TTL expiry) (TTL expiry)

Incom ng Status (PW Status TLV):

Status code: 0xO0 (Up) in Notification nessage
M B cpw/cl ndex: 3221225483

Create tine: 29/05/2013 15:36:17 (00:46:49 ago)
Last tine status changed: 29/05/2013 16:02: 38 (00: 20: 27 ago)
MAC wi t hdraw message: send O receive 0

Static MAC addresses:

Statistics:

packets: received 0, sent 137

bytes: received 0, sent 12064

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

VFI Statistics:

drops: illegal VLAN O, illegal length O

PWZI10.0.0. 1269 A #4525 79 16049 , X Bk E W EIAY SLAM I B R 16049, IURKE T It
MPLS#RZE |, BN BI#E = MMPLSBEN Z B8 HIGPHRE., AIEEHA — NI ZEIRE |, BXHRR
RETPWHRZ ;

RP/ 0/ RSP0/ CPUO: r out er 1#sh npls forwardi ng | abel s 16049
Local CQutgoing Prefix Qutgoing Next Hop Bytes
Label Label or ID Interface Switched



16049 Pop PW10.0.0.12: 2) BD=5 poi nt 2poi nt 58226
¥R % #yshow mpls forwarding labelsis SR FHE RS , LA UERAZLERS Tk B Fimacth it F 4%
WEIEIHPW ( SBEMpw-id ) » ARJE , BAILAEmac-address-table R BI85 @ Z 4B FRE

RP/ 0/ RSP0/ CPUO: r out er 1#sh | 2vpn forwardi ng bri dge-domai n custoner 1:

engi neering nac-address | ocation 0/1/CPUO

To Resynchroni ze MAC table fromthe Network Processors, use the command...
| 2vpn resynchroni ze forwardi ng mac-address-tabl e | ocation

Mac Address Type Learned fromFiltered on LC | earned Resync Age Mapped to
0019. 552b. b5¢3 dynamic G 0/1/0/3.2 0/1/CPUD 0d Oh Om0Os N A

0024. 985e. 6a01 dynam ¢ (10.0.0.12, 2) 0/1/CPU0 0d Oh OmO0s N A

0024. 985e. 6a42 dynam ¢ (10.0.0.12, 2) 0/1/CPU0 0d Oh OmO0s N A

001d. 4603. 1f 42 dynam ¢ (10.0.0.13, 2) 0/1/CPU0 0d Oh OmO0s N A

4.4.2 PWA R A4EMFRIC

FIABRT , VPLS PWH#IHET R EE53E ( LAKM ) PW, FEEAVLANFRIZEE(EL Erewritein & B
JEBEEPWAEE#H AACHEMRNR,

FTFLDP{E S #Cisco I0S XREH IR A4.1.0 M7 BGPHI AR A4.3.1 R F B ESR B T B Epw-class , 3
fEpw-class T Ei E & X vlan passthrough, XFHEERIERE(VC)ERS ( LAKM
VLAN ) PW , 7£Et Brewriteds B , PW&&HIVLANIRIZIRIER R BACHEMAN R,

EFP LA VLANFSRIZIRERTAERM EE D RIE —NVLANFRIE , BN MBFEVCER4 PW , NE
£ EfFE A dot1gfrid. ERALBERVianEBERE | T4 @ hURMERFRIZ0,

AXEHEB-VFITRBEFER4EMSEPW, FTEPWHEE XFAEE,

RP/ 0/ RSPO/ CPWO: r out er 1#sh run | 2vpn bridge group custonerl bridge-donmain
engi neering

| 2vpn

bridge group customerl

bri dge-domai n engi neering
interface G gabitEthernet0/1/0/3.2
!

vfi customer1l-engi neering

nei ghbor 10.0.0.12 pwid 2

pw-cl ass VC4- PT

!

nei ghbor 10.0.0.13 pwid 2

pw-cl ass VC4- PT

!

nei ghbor 10.0.0.14 pwid 2

pw-cl ass VC4- PT

RP/ 0/ RSPO/ CPWO: r out er 1#sh | 2vpn bri dge- domai n bd- name engi neering detail |
i "PW|PWtype"

MAC wi t hdraw for Access PW enabl ed

PW nei ghbor 10.0.0.12, PWID 2, state is up ( established )

PWtype Ethernet VLAN, control word disabled, interworking none



PWtype Ethernet VLAN Ethernet VLAN

PW nei ghbor 10.0.0.13, PWID 2, state is up ( established )
PWtype Ethernet VLAN, control word disabl ed, interworking none
PWtype Ethernet VLAN Ethernet VLAN

PW nei ghbor 10.0.0.14, PWID 2, state is up ( established )
PWtype Ethernet VLAN, control word disabl ed, interworking none
PWtype Ethernet VLAN Ethernet VLAN

4A3EHEANES

HFVFITHREABHNFHEE, MPLS LDPATE54EMNPWES. LBl RYl

HBEMERMFTRIVPLS PERY |, BEEPELCRPWS BLAEHEBAN R MFE P MENEPE. A
fm, ¥ REHEEFMBENEPENULLFHPEREBPW , RAFMEPEAMTEMIRIL, BEEPEMMHFTE
HEREM  XBETRKAEERESR.

—fhER A RERIPEETIBGPESI A EMPE, RAIBGPtEELMRESR |, B LUB £ AR H
REERREAE. Filt , FHWPEEFEENSLVERARFB/NE  EEMPERKESEN , M
FPEZWk B HABPEM E#,

HTENBGPAIMEMPE , #ANPE#4 X vpls-vpws address-family# {TELEB , HHEBGPHESEE
MNEESENMFfE. —BEXINETE-—NFHEHEMPE , DAESNXEPERILPW, BGPEAT
It B 3h K I,

FPWESKEIIBZI XIHWPEARMNED : BGPHILDP, EiXERfIG |, BEHABGPES
LDPES R 2 BN E#R NBGPE B X H,

4.4.3.1 BGPHZI ZHMBGPEH

R HESbgp 4R E ( HMPESR K /R 5785 ) T EliEaddress-family 12vpn vpls-vpws:

router bgp 65000
address-fanmly |2vpn vpl s-vpws
!

nei ghbor - group |1 OX- LAB-RR
address-fanmly |2vpn vpl s-vpws
!

nei ghbor 10.0.0.3

use nei ghbor-group | OX- LAB- RR
!

nei ghbor 10.0.0. 10

use nei ghbor-group | OX- LAB- RR

SR KB BTN ISR | (BREPEES S EHE, -

RP/ 0/ RSPO/ CPUWO: r out er 1#sh bgp nei ghbor 10.0.0.3 | i Address fam |y L2VPN
Address family L2VPN VPLS: advertised and received

P/ 0/ RSPO/ CPUWO: r out er 1#sh bgp | 2vpn vpls sunmary

BGP router identifier 10.0.0.11, |ocal AS nunber 65000
BGP generic scan interval 60 secs

BGP table state: Active

Table ID: 0xO RD version: 3890838096

BGP main routing table version 77



BGP scan interval 60 secs

BGP is operating in STANDALONE node

Process RcvTbl Ver bRI B/ RI B Label Ver |nportVer SendTbl Ver StandbyVer
Speaker 77 77 77 77 77 77

Nei ghbor Spk AS MsgRcvd MsgSent Tbl Ver 1nQ Qut Q Up/ Down St/ PfxRcd
10.0.0.3 0 65000 252950 53252 77 0 O 1wod O
10.0.0.10 O 65000 941101 47439 77 0 0 00:10:18 O

EL2VPNM #rig B & & =X T B iZautodiscovery bgp#lsignaling-protocol bgp. 251 EAVEE 0
™

RP/ 0/ RSPO/ CPUO: r out er 1#sh run | 2vpn bridge group customerl
| 2vpn

bridge group custonerl

bri dge-domai n finance

interface G gabitEthernet0/1/0/3.3
|

vfi custoner1-finance

vpn-id 3

autodiscovery bgp

rd auto

route-target 0.0.0.1:3
signaling-protocol bgp

ve-id 11

!

|

|

1

bri dge-domai n engi neeri ng
interface G gabitEthernet0/1/0/3.2
|

vfi custoner1-engineering

vpn-id 2

autodiscovery bgp

rd auto

route-target 0.0.0.1:2
signaling-protocol bgp

ve-id 11

B HEBNT -

RP/ 0/ RSP1/ CPWO: r out er 2#sh run | 2vpn bridge group custonerl
Thu May 30 15:25:55. 638 CEST

| 2vpn

bridge group customerl

bri dge-donmai n finance

interface G gabitEthernet0/0/0/1.3
1

vfi custoner1-finance

vpn-id 3

autodiscovery bgp

rd auto



route-target 0.0.0.1:3
signaling-protocol bgp
ve-id 13

1

1

1

!

bri dge-domai n engi neering
interface G gabitEthernet0/0/0/1.2
1

vfi customer1l-engi neering
vpn-id 2

autodiscovery bgp

rd auto

route-target 0.0.0.1:2
signaling-protocol bgp
ve-id 13

ﬁ’l\lmﬁﬁliﬂ’\];ﬁlﬁPEtE’ﬂvpn-idﬂ%EE B#ri8[E , EZNPER SR M — M E LD FARRARF(VE-
ID), B/NPEREIEBGPAXIVPNFHHEMPEH EABGPRAIPWRIAES. ERELMRPW:

RP/ 0/ RSP0/ CPUO: r out er 1#sh bgp | 2vpn vpls sunmary

BGP router identifier 10.0.0.11, |ocal AS nunber 65000
BGP generic scan interval 60 secs

BGP table state: Active

Table I D 0xO RD versi on: 3890838096

BGP main routing table version 103

BGP scan interval 60 secs

BGP is operating in STANDALONE node.

Process RcvTbl Ver bRI B/ RI B Label Ver | nportVer SendTbl Ver StandbyVer
Speaker 103 103 103 103 103 103

Nei ghbor Spk AS MsgRcvd MsgSent Thl Ver |1 nQ Qut Q Up/ Down St/ PfxRcd
10.0.0.3 0 65000 254944 53346 103 0 0 1wod 6
10.0.0.10 0O 65000 944859 47532 103 0 0 01:40:22 6

RP/ 0/ RSP0/ CPUO: r out er 1#sh bgp | 2vpn vpls

BGP router identifier 10.0.0.11, |ocal AS nunber 65000
BGP generic scan interval 60 secs

BGP table state: Active

Table ID: 0xO RD versi on: 3890838096

BGP main routing table version 103

BGP scan interval 60 secs

Status codes: s suppressed, d danped, h history, * valid, > best

i - internal, r RIB-failure, S stale

Oigin codes: i - IGP, e - EGP, ? - inconplete

Net wor k Next Hop Rcvd Label Local Labe

Rout e Di stinguisher: 10.0.0.11:32769 (default for vrf custonerl:finance)

*> 11:10/ 32 0.0.0.0 nol abel 16060

*>j 12:10/ 32 10.0.0. 12 16060 nol abel

*>j 13:10/ 32 10.0.0.13 16060 nol abel

*>j 14:10/ 32 10. 0. 0. 14 289959 nol abel

Rout e Di stinguisher: 10.0.0.11:32770 (default for vrf custoner1: engi neering)



*> 11:10/ 32 0.0.0.0 nol abel 16075
*>j 12:10/ 32 10.0.0.12 16075 nol abel
*>j 13:10/ 32 10.0.0.13 16075 nol abel
*>j 14: 10/ 32 10. 0. 0. 14 289944 nol abel
Rout e Di stinguisher: 10.0.0.12: 32768
*>j 12:10/ 32 10.0.0.12 16060 nol abel
* i 10.0.0.12 16060 nol abel

Rout e Di stinguisher: 10.0.0.12: 32769
*>j 12:10/ 32 10.0.0.12 16075 nol abel
* i 10.0.0.12 16075 nol abel

Rout e Di stinguisher: 10.0.0.13: 32769
*>j 13:10/ 32 10.0.0.13 16060 nol abel

* i 10.0.0.13 16060 nol abel

Rout e Di stinguisher: 10.0.0.13:32770
*>j 13:10/ 32 10.0.0.13 16075 nol abel

* i 10.0.0.13 16075 nol abel

Rout e Di stinguisher: 10.0.0.14: 32768
*>j 14: 10/ 32 10. 0. 0. 14 289959 nol abel
* i 10.0.0.14 289959 nol abel

Rout e Di stinguisher: 10.0.0.14: 32769
*>j 14: 10/ 32 10. 0. 0. 14 289944 nol abel
* i 10.0.0.14 289944 nol abel

Processed 14 prefixes, 20 paths

LA Rrouter3 @4 K 814%(10.0.0.13) , f4Erouter! LFFI ; BIRE N H AR 518510.0.0.3F]
10.0.0.103E1K :

RP/ 0/ RSP0/ CPUO: r out er 1#sh bgp | 2vpn vpls rd 10.0.0.13: 32770 13: 10/ 32
BGP routing table entry for 13:10/32, Route Distinguisher: 10.0.0.13:32770
Ver si ons:

Process bRI B/ RI B SendTbl Ver

Speaker 92 92

Last Modified: May 30 15:10:44.100 for 01:23: 38

Pat hs: (2 avail able, best #1)

Not advertised to any peer

Path #1: Received by speaker 0

Not advertised to any peer

Local

10.0.0.13 (netric 5) from10.0.0.3 (10.0.0.13)

Recei ved Label 16075

Oigin IGP, local pref 100, valid, internal, best, group-best,

i mport-candi date, not-in-vrf, inport suspect

Received Path 1D 0, Local Path ID 1, version 92

Ext ended conmunity: RT:0.0.0.1:2 L2VPN: 19: 0: 1500

Oiginator: 10.0.0.13, Cduster list: 10.0.0.3

Bl ock Size: 10

Pat h #2: Received by speaker 0

Not advertised to any peer

Local

10.0.0.13 (netric 5) from10.0.0.10 (10.0.0.13)

Recei ved Label 16075

Oigin IGP, local pref 100, valid, internal, not-in-vrf, inport suspect
Received Path ID 0, Local Path ID 0, version 0

Ext ended conmunity: RT:0.0.0.1:2 L2VPN: 19: 0: 1500

Oiginator: 10.0.0.13, Custer list: 10.0.0.10

Bl ock Size: 10

RP/ 0/ RSP0/ CPUO: r out er 1#sh bgp | 2vpn vpls rd 10.0.0.13: 32769 13: 10/ 32
BGP routing table entry for 13:10/32, Route Distinguisher: 10.0.0.13:32769
Ver si ons:

Process bRI B/ RI B SendTbl Ver

Speaker 93 93

Last Modified: May 30 15:10:44.100 for 01:25:02



Pat hs: (2 avail able, best #1)

Not advertised to any peer

Path #1: Received by speaker 0

Not advertised to any peer

Local

10.0.0.13 (netric 5) from10.0.0.3 (10.0.0.13)
Recei ved Label 16060

Oigin I GP, local pref 100, valid, internal, best, group-best,
i mport-candi date, not-in-vrf, inport suspect
Received Path ID 0, Local Path ID 1, version 93
Ext ended conmunity: RT:0.0.0.1:3 L2VPN: 19: 0: 1500
Oiginator: 10.0.0.13, Custer list: 10.0.0.3

Bl ock Size: 10

Pat h #2: Received by speaker 0O

Not advertised to any peer

Local

10.0.0.13 (netric 5) from10.0.0.10 (10.0.0.13)
Recei ved Label 16060

Oigin I GP, local pref 100, valid, internal, not-in-vrf, inmport suspect
Received Path ID 0, Local Path ID 0, version O
Ext ended conmunity: RT:0.0.0.1:3 L2VPN: 19: 0: 1500
Oiginator: 10.0.0.13, Custer list: 10.0.0.10
Bl ock Size: 10

Router1 8223 —LEPW:

RP/ 0/ RSP0/ CPUO: r out er 1#sh | 2vpn di scovery bri dge-donain

Service Type: VPLS, Connected

List of VPNs (2 VPNs):

Bri dge group: customerl, bridge-domain: finance, id: 3, signaling
protocol: BGP

Li st of Local Edges (1 Edges):

Local Edge ID: 11, Label Blocks (1 Bl ocks)
Label base O fset Size Tine Created

16060 10 10 05/30/2013 15:07:39

Li st of Renote Edges (3 Edges):

Renpte Edge ID: 12, NLRIs (1 NLRIs)

Label base O fset Size Peer ID Tinme Created
16060 10 10 10.0.0.12 05/30/2013 15:09:53
Renpte Edge ID: 13, NLRIs (1 NLRIs)

Label base O fset Size Peer ID Tinme Created
16060 10 10 10.0.0.13 05/30/2013 15:10: 43
Rermote Edge ID: 14, NLRIs (1 NLRIs)

Label base O fset Size Peer ID Tinme Created

289959 10 10 10.0.0.14 05/30/2013 15:11:22

Bri dge group: customerl, bridge-domain: engineering, id: 5, signaling
protocol : BGP

Li st of Local Edges (1 Edges):

Local Edge ID: 11, Label Blocks (1 Bl ocks)

Label base O fset Size Tinme Created

16075 10 10 05/30/2013 15:08:54

Li st of Renote Edges (3 Edges):

Renpte Edge ID: 12, NLRIs (1 NLRIs)

Label base Ofset Size Peer ID Tine Created

16075 10 10 10.0.0.12 05/30/2013 15:09: 53



Rermote Edge ID: 13, NLRIs (1 NLRIs)

Label base O fset Size Peer ID Tinme Created
16075 10 10 10.0.0.13 05/30/2013 15:10: 43
Rermote Edge ID: 14, NLRIs (1 NLRIs)

Label base Ofset Size Peer ID Tinme Created

289944 10 10 10.0.0.14 05/30/2013 15:11:22

RP/ 0/ RSP0/ CPUO: r out er 1#sh | 2vpn bri dge- domai n aut odi scovery bgp
Legend: pp = Partially Progranmed.

Bridge group: customerl, bridge-domain: finance, id: 3, state: up,
Shgld: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: O

ACs: 1 (1 up), VFIs: 1, PW: 3 (3 up), PBBs: 0 (0 up)

Li st of VFIs:

VFI customer 1-finance (up)

Nei ghbor 10.0.0.12 pwid 3, state: up, Static MAC addresses: 0
Nei ghbor 10.0.0.13 pwid 3, state: up, Static MAC addresses: 0O
Nei ghbor 10.0.0.14 pwid 3, state: up, Static MAC addresses: 0
Bri dge group: customerl, bridge-domain: engineering, id: 5, state: up,
Shgld: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: O

ACs: 1 (1 up), VFIs: 1, PW: 3 (3 up), PBBs: 0 (0 up)

Li st of VFIs:

VFI customer 1- engi neering (up)

Nei ghbor 10.0.0.12 pwid 2, state: up, Static MAC addresses: 0
Nei ghbor 10.0.0.13 pwid 2, state: up, Static MAC addresses: 0
Nei ghbor 10.0.0.14 pwid 2, state: up, Static MAC addresses: 0

RP/ 0/ RSP0/ CPUO: r out er 1#sh | 2vpn bri dge-domai n group custonerl
Legend: pp = Partially Progranmed.

Bridge group: customerl, bridge-domain: finance, id: 3, state: up,
Shgld: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: O

ACs: 1 (1 up), VFIs: 1, PW: 3 (3 up), PBBs: 0 (0 up)

Li st of ACs:

G 0/1/0/3.3, state: up, Static MAC addresses: O

Li st of Access PW:

Li st of VFIs:

VFI customer 1-finance (up)

Nei ghbor 10.0.0.12 pwid 3, state: up, Static MAC addresses: 0
Nei ghbor 10.0.0.13 pwid 3, state: up, Static MAC addresses: 0
Nei ghbor 10.0.0.14 pwid 3, state: up, Static MAC addresses: 0
Bri dge group: customerl, bridge-donain: engineering, id: 5, state: up,
Shgld: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: O

ACs: 1 (1 up), VFIs: 1, PW: 3 (3 up), PBBs: 0 (0 up)

Li st of ACs:

G 0/1/0/3.2, state: up, Static MAC addresses: O

Li st of Access PW:

Li st of VFIs:

VFI customer 1- engi neering (up)

Nei ghbor 10.0.0.12 pwid 2, state: up, Static MAC addresses: 0
Nei ghbor 10.0.0.13 pwid 2, state: up, Static MAC addresses: 0
Nei ghbor 10.0.0.14 pwid 2, state: up, Static MAC addresses: 0O

RP/ 0/ RSP0/ CPUO: r out er 1#sh | 2vpn bri dge- domai n group custonerl detail
Legend: pp = Partially Progranmed.
Bridge group: customerl, bridge-domain: finance, id: 3, state: up,



Shgld: 0, MSTi: O

Coupl ed state: disabled

MAC | ear ni ng: enabl ed

MAC wi t hdraw. enabl ed

MAC wi t hdraw for Access PW enabl ed

MAC wi t hdraw sent on bridge port down: disabled

Fl oodi ng:

Broadcast & Multicast: enabl ed

Unknown uni cast: enabl ed

MAC aging time: 300 s, Type: inactivity

MAC Iimt: 4000, Action: none, Notification: syslog
MAC linmit reached: no

MAC port down flush: enabl ed

MAC Secure: disabled, Logging: disabled

Split Horizon G oup: none

Dynami ¢ ARP | nspection: disabled, Logging: disabled
| P Source CGuard: disabled, Logging: disabled

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

Bri dge Mru. 1500

M B cvpl sConfi gl ndex: 4

Filter MAC addresses:

Create tine: 29/05/2013 15:36:17 (1d0l1h ago)

No status change since creation

ACs: 1 (1 up), VFIs: 1, PW: 3 (3 up), PBBs: 0 (0 up)
Li st of ACs:

AC. G gabitEthernet0/1/0/3.3, state is up

Type VLAN, Num Ranges: 1

VLAN ranges: [3, 3]

MIU 1500; XC | D 0xc40006; i nterworki ng none

MAC | ear ni ng: enabl ed

Fl oodi ng:

Broadcast & Multicast: enabl ed

Unknown uni cast: enabl ed

MAC aging time: 300 s, Type: inactivity

MAC Iimt: 4000, Action: none, Notification: syslog
MAC linmit reached: no

MAC port down flush: enabl ed

MAC Secure: disabled, Logging: disabled

Split Horizon G oup: none

Dynami ¢ ARP | nspection: disabled, Logging: disabled
| P Source CGuard: disabled, Logging: disabled

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

Storm Control : disabled

Static MAC addresses:

Statistics:

packets: received 10120, sent 43948

bytes: received 933682, sent 2989896

Storm control drop counters:

packets: broadcast 0, rulticast 0, unknown unicast 0
byt es: broadcast 0, nulticast 0, unknown unicast O
Dynami ¢ ARP inspection drop counters:

packets: 0, bytes: 0

I P source guard drop counters:

packets: 0, bytes: 0

Li st of Access PW:

Li st of VFIs:

VFI customer 1-finance (up)

VPN-1D: 3, Auto Discovery: BGP, state is Provisioned
(Servi ce Connect ed)

Rout e Di stinguisher: (auto) 10.0.0.11: 32769

I mport Route Targets:

0.0.0.1:3



Export Route Targets:

0.0.0.1:3

Si gnal i ng protocol: BGP

Local VE-ID: 11 , Advertised Local VE-ID : 11

VE- Range: 10

PW nei ghbor 10.0.0.12, PWID 3, state is up ( established )
PW cl ass not set, XC |ID 0xc000000c

Encapsul ati on MPLS, Auto-di scovered (BGP), protocol BGP
Source address 10.0.0.11

PWtype VPLS, control word disabl ed, interworking none
PW backup di sabl e delay 0 sec

Sequenci ng not set

MPLS Local Renote

Label 16062 16061

MIU 1500 1500

Control word disabl ed disabled

PWtype VPLS VPLS

VE-1D 11 12

M B cpwVcl ndex: 3221225484

Create tine: 30/05/2013 15:09:52 (01:29: 44 ago)

Last tine status changed: 30/05/2013 15:09:52 (01: 29: 44 ago)
MAC wi t hdraw message: send O receive 0

Static MAC addresses:

Statistics:

packets: received 2679, sent 575

bytes: received 171698, sent 51784

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

PW nei ghbor 10.0.0.13, PWID 3, state is up ( established )
PWcl ass not set, XC I D 0xc000000e

Encapsul ati on MPLS, Auto-di scovered (BGP), protocol BGP
Source address 10.0.0.11

PWtype VPLS, control word disabl ed, interworking none
PW backup di sabl e delay 0 sec

Sequenci ng not set

MPLS Local Renote

Label 16063 16061

MIU 1500 1500

Control word disabl ed disabled

PWtype VPLS VPLS

VE-1D 11 13

M B cpw/cl ndex: 3221225486

Create tine: 30/05/2013 15:10:43 (01: 28:54 ago)

Last tine status changed: 30/05/2013 15:10:43 (01: 28: 54 ago)
MAC wi t hdraw message: send O receive 0

Static MAC addresses:

Statistics:

packets: received 11, sent 574

bytes: received 1200, sent 51840

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

PW nei ghbor 10.0.0.14, PWID 3, state is up ( established )
PWcl ass not set, XC ID 0xc0000010

Encapsul ati on MPLS, Auto-di scovered (BGP), protocol BGP
Source address 10.0.0.11

PWtype VPLS, control word disabl ed, interworking none
PW backup di sabl e delay 0 sec

Sequenci ng not set



MPLS Local Renote

Label 16064 289960

MIU 1500 1500

Control word disabl ed disabled

PWtype VPLS VPLS

VE-1D 11 14

M B cpw/cl ndex: 3221225488

Create tine: 30/05/2013 15:11:22 (01:28:15 ago)

Last tine status changed: 30/05/2013 15:11:22 (01:28:15 ago)
MAC wi t hdraw message: send O receive 0

Static MAC addresses:

Statistics:

packets: received 0, sent 561

bytes: received 0, sent 50454

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

VFI Statistics:

drops: illegal VLAN O, illegal length O

Bridge group: customerl, bridge-domain: engineering, id: 5, state:
Shgld: 0, MSTi: O

Coupl ed state: disabled

MAC | ear ni ng: enabl ed

MAC wi t hdraw. enabl ed

MAC wi t hdraw for Access PW enabl ed

MAC wi t hdraw sent on bridge port down: disabled

Fl oodi ng:

Broadcast & Multicast: enabl ed

Unknown uni cast: enabl ed

MAC aging time: 300 s, Type: inactivity

MAC Iimt: 4000, Action: none, Notification: syslog
MAC linmit reached: no

MAC port down flush: enabl ed

MAC Secure: disabled, Logging: disabled

Split Horizon G oup: none

Dynami ¢ ARP | nspection: disabled, Logging: disabled
| P Source CGuard: disabled, Logging: disabled

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

Bri dge Mru. 1500

M B cvpl sConfi gl ndex: 6

Filter MAC addresses:

Create tine: 28/05/2013 17:17:03 (1d23h ago)

No status change since creation

ACs: 1 (1 up), VFIs: 1, PW: 3 (3 up), PBBs: 0 (0 up)
Li st of ACs:

AC. G gabitEthernet0/1/0/3.2, state is up

Type VLAN, Num Ranges: 1

VLAN ranges: [2, 2]

MIU 1500; XC | D 0xc40007; i nterworki ng none

MAC | ear ni ng: enabl ed

Fl oodi ng:

Broadcast & Multicast: enabl ed

Unknown uni cast: enabl ed

MAC aging time: 300 s, Type: inactivity

MAC Iimt: 4000, Action: none, Notification: syslog
MAC linmit reached: no

MAC port down flush: enabl ed

MAC Secure: disabled, Logging: disabled

Split Horizon G oup: none

Dynami ¢ ARP | nspection: disabled, Logging: disabled
| P Source CGuard: disabled, Logging: disabled

up,



DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none
Storm Control : disabl ed
Static MAC addresses:
Statistics:

packets: received 243532, sent 51089

bytes: received 17865888, sent 3528732

Storm control drop counters:

packets: broadcast 0, rulticast O,
bytes: broadcast 0, nulticast O,
Dynami ¢ ARP inspection drop counters:

packets: 0, bytes: 0

| P source guard drop counters:
packets: 0, bytes: 0

Li st of Access PW:

Li st of VFIs:

VFI customer 1- engi neering (up)
VPN-1D: 2, Auto Discovery: BGP,
(Servi ce Connect ed)

unknown uni cast 0
unknown uni cast 0

state is Provisioned

Rout e Di stinguisher: (auto) 10.0.0.11:32770

I mport Route Targets:
0.0.0.1:2

Export Route Targets:
0.0.0.1:2

Si gnal i ng protocol: BGP

Local VE-ID: 11 , Advertised Local

VE- Range: 10

PW nei ghbor 10.0.0.12, PWID 2,
PWcl ass not set, XC ID 0xc000000d

VE-ID: 11

state is up ( established )

Encapsul ati on MPLS, Auto-di scovered (BGP), protocol BGP

Source address 10.0.0.11

PWtype VPLS, control word disabl ed,

PW backup di sabl e delay 0 sec
Sequenci ng not set

MPLS Local Renote

Label 16077 16076

MIU 1500 1500

Control word disabl ed disabl ed
PWtype VPLS VPLS

VE-ID 11 12

M B cpwVcl ndex: 3221225485

i nt erwor ki ng none

Create tine: 30/05/2013 15:09:52 (01:29: 45 ago)
Last tine status changed: 30/05/2013 15:09:52 (01: 29: 45 ago)
MAC wi t hdraw message: send O receive 0

Stati c MAC addr esses:
Statistics:

packets: received 2677, sent 574
bytes: received 171524, sent 51670

DHCPv4 snoopi ng: di sabl ed
| GW Snoopi ng profile: none

PW nei ghbor 10.0.0.13, PWID 2,
PWcl ass not set, XC I D 0xc000000f

state is up ( established )

Encapsul ati on MPLS, Auto-di scovered (BGP), protocol BGP

Source address 10.0.0.11

PWtype VPLS, control word disabl ed,

PW backup di sabl e delay 0 sec
Sequenci ng not set

MPLS Local Renote

Label 16078 16076

i nt erwor ki ng none



MIU 1500 1500

Control word disabl ed disabled

PWtype VPLS VPLS

VE-1D 11 13

M B cpwVcl ndex: 3221225487

Create tine: 30/05/2013 15:10:43 (01: 28:54 ago)

Last tine status changed: 30/05/2013 15:10:43 (01: 28: 54 ago)
MAC wi t hdraw message: send 0 receive 0

Static MAC addresses:

Statistics:

packets: received 17, sent 572

bytes: received 1560, sent 51636

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

PW nei ghbor 10.0.0.14, PWID 2, state is up ( established )
PWcl ass not set, XC ID 0xc0000011

Encapsul ati on MPLS, Auto-di scovered (BGP), protocol BGP
Source address 10.0.0.11

PWtype VPLS, control word disabl ed, interworking none
PW backup di sabl e delay 0 sec

Sequenci ng not set

MPLS Local Renote

Label 16079 289945

MIU 1500 1500

Control word di sabl ed di sabl ed

PWtype VPLS VPLS

VE-1D 11 14

M B cpw/cl ndex: 3221225489

Create tine: 30/05/2013 15:11:22 (01:28:16 ago)
Last tine status changed: 30/05/2013 15:11:22 (01:28:16 ago)
MAC wi t hdraw message: send 0 receive 0

Static MAC addresses:

Statistics:

packets: received 0, sent 559

bytes: received 0, sent 50250

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

VFI Statistics:

drops: illegal VLAN O, illegal length O

4.4.3.2 BGPEZI XM HMLDPE S

{ Faddress-family 12vpn vpls-vpwsin S HBGPE E 5SBGPETHE EX£ME. £HL2VPNEE
, LA{E @ id signaling-protocol Idpan & £ FILDP{E %5

FENANPELERAMEENEE :

router bgp 65000
address-fanmily |2vpn vpl s-vpws
!

nei ghbor - group | OX- LAB- RR
address-fanmily | 2vpn vpl s-vpws
!

nei ghbor 10.0.0.3

use nei ghbor-group | OX- LAB- RR
!



nei ghbor 10.0.0. 10

use nei ghbor-group | OX- LAB- RR

1

| 2vpn

bridge group customerl

bri dge-donmai n finance

interface G gabitEthernet0/1/0/3.3

1

vfi custoner1-finance

vpn-id 3

aut odi scovery bgp

rd auto

route-target 0.0.0.1:3

signal i ng-protocol |dp

vpl s-id 65000: 3

1

1

1

1

bri dge-domai n engi neering

interface G gabitEthernet0/1/0/3.2

1

vfi customer1l-engi neering

vpn-id 2

aut odi scovery bgp

rd auto

route-target 0.0.0.1:2

signaling-protocol 1ldp
vpls-id 65000:2

vpls-idEHBGP B8 R4 (AS) 4w & Fvpn-id4H X o

X Brouter1 B =N showin SR E A X THPEE 7T PW:

RP/ 0/ RSPO/ CPUO: r out er 1#sh 12vpn discovery

Service Type: VPLS, Connected

List of VPNs (2 VPNs):

Bri dge group: customerl, bridge-domain: finance, id: 3,
signaling protocol: LDP

VPLS-I D: 65000: 3

Local L2 router id: 10.0.0.11

Li st of Renpte NLRI (3 NLRIS):

Local Addr Renpote Addr Renmote L2 RID Tinme Created
10.0.0.11 10.0.0.12 10.0.0.12 05/30/2013 17:10: 18
10.0.0.11 10.0.0.13 10.0.0.13 05/30/2013 17:10: 18
10.0.0.11 10.0.0.14 10.0.0. 14 05/30/2013 17:11: 46

o O O

Bri dge group: customerl, bridge-domain: engineering, id: 5,
signaling protocol: LDP

VPLS-I D: 65000: 2

Local L2 router id: 10.0.0.11

Li st of Renpte NLRI (3 NLRIS):

Local Addr Renpte Addr Renmote L2 RID Tinme Created

10.0.0.11 10.0.0.12 10.0.0.12 05/30/2013 17:10:18



10.0.0.11 10.0.0.13 10.0.0.13 05/30/2013 17:10: 18
10.0.0.11 10.0.0.14 10.0.0.14 05/30/2013 17:11:46

RP/ 0/ RSP0/ CPUO: r out er 1#sh 12vpn bridge-domain group customerl
Legend: pp = Partially Progranmed.

Bridge group: customerl, bridge-domain: finance, id: 3, state: up,
Shgld: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: O

ACs: 1 (1 up), VFIs: 1, PW: 3 (3 up), PBBs: 0 (0 up)

Li st of ACs:

G 0/1/0/3.3, state: up, Static MAC addresses: O

Li st of Access PW:

Li st of VFIs:

VFI customer 1-finance (up)

Nei ghbor 10.0.0.12 pwid 65000: 3, state: up, Static MAC addresses:
Nei ghbor 10.0.0.13 pwid 65000: 3, state: up, Static MAC addresses:
Nei ghbor 10.0.0.14 pwid 65000: 3, state: up, Static MAC addresses:
Bridge group: customerl, bridge-domain: engineering, id: 5, state:
Shgld: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: O

ACs: 1 (1 up), VFIs: 1, PW: 3 (3 up), PBBs: 0 (0 up)

Li st of ACs:

G 0/1/0/3.2, state: up, Static MAC addresses: O

Li st of Access PW:

Li st of VFIs:

VFI customer 1- engi neering (up)

Nei ghbor 10.0.0.12 pwid 65000:2, state: up, Static MAC addresses:
Nei ghbor 10.0.0.13 pwid 65000:2, state: up, Static MAC addresses:
Nei ghbor 10.0.0.14 pwid 65000:2, state: up, Static MAC addresses:

RP/ 0/ RSP0/ CPUO: r out er 1#sh 12vpn bridge-domain group customerl det
Legend: pp = Partially Progranmed.

Bridge group: customerl, bridge-domain: finance, id: 3, state: up,
Shgld: 0, MSTi: O

Coupl ed state: disabled

MAC | ear ni ng: enabl ed

MAC wi t hdraw. enabl ed

MAC wi t hdraw for Access PW enabl ed

MAC wi t hdraw sent on bridge port down: disabled

Fl oodi ng:

Broadcast & Multicast: enabl ed

Unknown uni cast: enabl ed

MAC aging time: 300 s, Type: inactivity

MAC Iimt: 4000, Action: none, Notification: syslog
MAC linmit reached: no

MAC port down flush: enabl ed

MAC Secure: disabl ed, Logging: disabled

Split Horizon G oup: none

Dynami ¢ ARP | nspection: disabled, Logging: disabled
| P Source CGuard: disabled, Logging: disabled

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

Bri dge Mru. 1500

M B cvpl sConfi gl ndex: 4

Filter MAC addresses:

Create tine: 29/05/2013 15:36:17 (1d0l1h ago)

No status change since creation

ACs: 1 (1 up), VFIs: 1, PW: 3 (3 up), PBBs: 0 (0 up)
Li st of ACs:

AC. G gabitEthernet0/1/0/3.3, state is up

Type VLAN, Num Ranges: 1

VLAN ranges: [3, 3]

o O o

o



MIU 1500; XC | D 0xc40006; i nterworki ng none

MAC | ear ni ng: enabl ed

Fl oodi ng:

Broadcast & Multicast: enabl ed

Unknown uni cast: enabl ed

MAC aging time: 300 s, Type: inactivity

MAC Iimt: 4000, Action: none, Notification: syslog
MAC linmit reached: no

MAC port down flush: enabl ed

MAC Secure: disabled, Logging: disabled

Split Horizon G oup: none

Dynami ¢ ARP | nspection: disabled, Logging: disabled

| P Source Guard: disabled, Logging: disabled

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

Storm Control : disabled

Static MAC addresses:

Statistics:

packets: received 10362, sent 45038

bytes: received 956240, sent 3064016

Storm control drop counters:

packets: broadcast 0, rulticast 0, unknown unicast 0
byt es: broadcast 0, nulticast 0, unknown unicast O
Dynami ¢ ARP inspection drop counters:

packets: 0, bytes: 0

I P source guard drop counters:

packets: 0, bytes: 0

Li st of Access PW:

Li st of VFIs:

VFI customer 1-finance (up)

VPN-1D: 3, Auto Discovery: BGP, state is Provisioned
(Servi ce Connect ed)

Rout e Di stinguisher: (auto) 10.0.0.11: 32769

I mport Route Targets:

0.0.0.1:3

Export Route Targets:

0.0.0.1:3

Signal i ng protocol: LDP

AS Nunber: 65000

VPLS- 1 D: 65000: 3

L2VPN Router ID: 10.0.0.11

PW nei ghbor 10.0.0.12, PWID 65000:3, state is up ( established )
PWcl ass not set, XC ID 0xc0000003

Encapsul ati on MPLS, Auto-di scovered (BGP), protocol LDP
Source address 10.0.0.11

PWtype Ethernet, control word disabl ed, interworking none
PW backup di sabl e delay 0 sec

Sequenci ng not set

PW Status TLV in use

MPLS Local Renote

Label 16006 16033

BGP Peer ID 10.0.0.11 10.0.0.12

LDP ID 10.0.0.11 10.0.0.12

Al 10.0.0.11 10.0.0.12

AG 65000: 3 65000: 3

G oup I D 0x3 0x0

I nterface customnerl-finance custonerl-finance
MIuU 1500 1500

Control word disabl ed disabl ed

PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)



VCCV CC type 0x6 0Ox6

(router alert label) (router alert I|abel)

(TTL expiry) (TTL expiry)

Incom ng Status (PW Status TLV):

Status code: 0xO0 (Up) in Notification nessage

M B cpwVcl ndex: 3221225475

Create tine: 30/05/2013 17:10:18 (00: 06: 32 ago)

Last tine status changed: 30/05/2013 17:10: 24 (00: 06: 25 ago)
MAC wi t hdraw message: send O receive 0

Static MAC addresses:

Statistics:

packets: received 190, sent 40

bytes: received 12160, sent 3600

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

PW nei ghbor 10.0.0.13, PWID 65000:3, state is up ( established )
PWcl ass not set, XC ID 0xc0000004

Encapsul ati on MPLS, Auto-di scovered (BGP), protocol LDP
Source address 10.0.0.11

PWtype Ethernet, control word disabl ed, interworking none
PW backup di sabl e delay 0 sec

Sequenci ng not set

PW Status TLV in use

MPLS Local Renote

Label 16016 16020

BG&P Peer 1D 10.0.0.11 10.0.0. 13

LDP I D 10.0.0.11 10.0.0.13

Al 10.0.0.11 10.0.0.13

Ad 65000: 3 65000: 3

G oup I D Ox3 0x4

Interface custonerl-finance customnerl-finance

MIU 1500 1500

Control word disabl ed disabled

PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)

VCCV CC type 0x6 0Ox6

(router alert label) (router alert I|abel)

(TTL expiry) (TTL expiry)

Incom ng Status (PW Status TLV):

Status code: 0xO0 (Up) in Notification nessage

M B cpw/cl ndex: 3221225476

Create tine: 30/05/2013 17:10:18 (00: 06: 32 ago)

Last tine status changed: 30/05/2013 17:10: 27 (00: 06: 22 ago)
MAC wi t hdraw message: send O receive 0

Static MAC addresses:

Statistics:

packets: received 0, sent 40

bytes: received 0, sent 3600

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

PW nei ghbor 10.0.0.14, PWID 65000:3, state is up ( established )
PWcl ass not set, XC ID 0xc0000009

Encapsul ati on MPLS, Auto-di scovered (BGP), protocol LDP
Source address 10.0.0.11

PWtype Ethernet, control word disabl ed, interworking none
PW backup di sabl e delay 0 sec

Sequenci ng not set

PW Status TLV in use



MPLS Local Renote

Label 16049 289970

BG&GP Peer |1D 10.0.0.11 10.0.0.14

LDP I D 10.0.0.11 10.0.0. 14

Al'l 10.0.0.11 10.0.0. 14

Ad 65000: 3 65000: 3

G oup I D Ox3 0x4

Interface custonerl-finance customnerl-finance
MIU 1500 1500

Control word disabl ed disabled

PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0Ox6

(router alert label) (router alert |abel)

(TTL expiry) (TTL expiry)

Incom ng Status (PW Status TLV):

Status code: 0xO0 (Up) in Notification nessage
M B cpw/cl ndex: 3221225481

Create tine: 30/05/2013 17:11:46 (00: 05: 04 ago)
Last tine status changed: 30/05/2013 17:11:51 (00: 04: 59 ago)
MAC wi t hdraw message: send O receive 0

Static MAC addresses:

Statistics:

packets: received 0, sent 31

bytes: received 0, sent 2790

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

VFI Statistics:

drops: illegal VLAN O, illegal length O

Bridge group: customerl, bridge-domain: engineering, id: 5, state:
Shgld: 0, MSTi: O

Coupl ed state: disabled

MAC | ear ni ng: enabl ed

MAC wi t hdraw. enabl ed

MAC wi t hdraw for Access PW enabl ed

MAC wi t hdraw sent on bridge port down: disabled
Fl oodi ng:

Broadcast & Multicast: enabl ed

Unknown uni cast: enabl ed

MAC aging time: 300 s, Type: inactivity

MAC Iimt: 4000, Action: none, Notification: syslog
MAC linmit reached: no

MAC port down flush: enabl ed

MAC Secure: disabled, Logging: disabled

Split Horizon G oup: none

Dynami ¢ ARP | nspection: disabled, Logging: disabled
| P Source CGuard: disabled, Logging: disabled
DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

Bri dge Mru. 1500

M B cvpl sConfi gl ndex: 6

Filter MAC addresses:

Create tine: 28/05/2013 17:17:03 (1d23h ago)

No status change since creation

ACs: 1 (1 up), VFIs: 1, PW: 3 (3 up), PBBs: 0 (0 up)
Li st of ACs:

AC. G gabitEthernet0/1/0/3.2, state is up

Type VLAN, Num Ranges: 1

VLAN ranges: [2, 2]

MIU 1500; XC | D 0xc40007; i nterworki ng none
MAC | ear ni ng: enabl ed

up,



Fl oodi ng:

Broadcast & Multicast: enabl ed

Unknown uni cast: enabl ed

MAC aging time: 300 s, Type: inactivity

MAC Iimt: 4000, Action: none, Notification: syslog
MAC linmit reached: no

MAC port down flush: enabl ed

MAC Secure: disabled, Logging: disabled

Split Horizon G oup: none

Dynami ¢ ARP | nspection: disabled, Logging: disabled
| P Source Guard: disabled, Logging: disabled

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

Storm Control: disabled

Static MAC addresses:

Statistics:

packets: received 243774, sent 52179

bytes: received 17888446, sent 3602852

Storm control drop counters:

packets: broadcast 0, rulticast 0, unknown unicast 0
byt es: broadcast 0, nulticast 0, unknown unicast O
Dynami ¢ ARP inspection drop counters:

packets: 0, bytes: 0

I P source guard drop counters:

packets: 0, bytes: 0

Li st of Access PW:

Li st of VFIs:

VFI customer 1- engi neering (up)

VPN-1D: 2, Auto Discovery: BGP, state is Provisioned (Service Connected)
Rout e Di stinguisher: (auto) 10.0.0.11:32770

I mport Route Targets:

0.0.0.1:2

Export Route Targets:

0.0.0.1:2

Signal i ng protocol: LDP

AS Nunber: 65000

VPLS-1 D 65000: 2

L2VPN Router ID: 10.0.0.11

PW nei ghbor 10.0.0.12, PWID 65000:2, state is up ( established )
PWcl ass not set, XC I D 0xc0000005

Encapsul ati on MPLS, Auto-di scovered (BGP), protocol LDP
Source address 10.0.0.11

PWtype Ethernet, control word disabl ed, interworking none
PW backup di sabl e delay 0 sec

Sequenci ng not set

PW Status TLV in use

MPLS Local Renote

Label 16027 16042

BG&P Peer 1D 10.0.0.11 10.0.0. 12

LDP I D 10.0.0.11 10.0.0.12

Al'l 10.0.0.11 10.0.0.12

Ad 65000: 2 65000: 2

Goup I D Ox5 0Ox1

I nterface customnerl-engi neering customnerl-engi neering
MIU 1500 1500

Control word disabl ed disabled

PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0Ox6

(router alert label) (router alert I|abel)

(TTL expiry) (TTL expiry)



Incom ng Status (PW Status TLV):

Status code: 0xO (Up) in Notification nessage

M B cpwvcl ndex: O

Create tine: 30/05/2013 17:10:18 (00: 06: 33 ago)

Last tine status changed: 30/05/2013 17:10: 24 (00: 06: 26 ago)
MAC wi t hdraw message: send O receive 0

Stati c MAC addresses:

Statistics:

packets: received 190, sent 41

bytes: received 12160, sent 3690

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

PW nei ghbor 10.0.0.13, PWID 65000:2, state is up ( established )
PWcl ass not set, XC ID 0xc0000006

Encapsul ati on MPLS, Auto-di scovered (BGP), protocol LDP
Source address 10.0.0.11

PWtype Ethernet, control word disabl ed, interworking none
PW backup di sabl e delay 0 sec

Sequenci ng not set

PW Status TLV in use

MPLS Local Renote

Label 16043 16021

BG&P Peer 1D 10.0.0.11 10.0.0. 13

LDP I D 10.0.0.11 10.0.0.13

Al 10.0.0.11 10.0.0.13

Ad 65000: 2 65000: 2

G oup I D Ox5 0x3

I nterface customerl-engi neering customnerl-engi neering
MIU 1500 1500

Control word disabl ed disabled

PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)

VCCV CC type 0x6 0Ox6

(router alert label) (router alert I|abel)

(TTL expiry) (TTL expiry)

Incom ng Status (PW Status TLV):

Status code: 0xO0 (Up) in Notification nessage

M B cpw/cl ndex: 0

Create tine: 30/05/2013 17:10:18 (00: 06: 33 ago)

Last tine status changed: 30/05/2013 17:10:27 (00: 06: 23 ago)
MAC wi t hdraw message: send O receive 0

Static MAC addresses:

Statistics:

packets: received 0, sent 40

bytes: received 0, sent 3600

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

PW nei ghbor 10.0.0.14, PWID 65000:2, state is up ( established )
PW cl ass not set, XC ID 0xc000000a

Encapsul ati on MPLS, Auto-di scovered (BGP), protocol LDP
Source address 10.0.0.11

PWtype Ethernet, control word disabled, interworking none
PW backup di sabl e delay 0 sec

Sequenci ng not set

PW Status TLV in use
MPLS Local Renote

Label 16050 289974



BG&GP Peer |1D 10.0.0.11 10.0.0.14

LDP I D 10.0.0.11 10.0.0. 14

Al'l 10.0.0.11 10.0.0. 14

Ad 65000: 2 65000: 2

G oup I D Ox5 0x6

I nterface customerl-engi neering customnerl-engi neering
MIU 1500 1500

Control word disabl ed disabled

PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0Ox6

(router alert label) (router alert |abel)

(TTL expiry) (TTL expiry)

Incom ng Status (PW Status TLV):

Status code: 0xO (Up) in Notification nessage
M B cpwVcl ndex: 3221225482

Create tine: 30/05/2013 17:11:46 (00: 05: 05 ago)
Last tine status changed: 30/05/2013 17:11:51 (00: 05: 00 ago)
MAC wi t hdraw message: send O receive 0

Static MAC addresses:

Statistics:

packets: received 0, sent 31

bytes: received 0, sent 2790

DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

VFI Statistics:

drops: illegal VLAN O, illegal length O

4.4.4 MAC RIS RN

VPLSH Y3 & H Fmac-address-table , Z &R BN IREVUK A MIAREMACH I B M2, 1R M HF
HRWEINREER , TN TELETFAEINACKVPLSAEER X, WMRHKEZEBRIENAmac-
address-table$( &0l , ZENAREVTELEEEH B A,

SFL2VPN PE , EZf A ET LR N FAIENR :

. MFE SRR EOSTFHKA,

. HL2VPN PEiZ{TE B HMSTRHE S 4 T A MRt | S48 4 B R FNE dOE &1
(TCN)BPDU, B TAET RPE LM AHEEER K MAAERAINF EIZMEERR, PERE
TCN,

HL2VPN PEX N B IPE R , ©EKENFRFPIRE

1. PERIT 2 HINE R MA M FFE I mac-address-table, 47 PVSTAGE & VLANRIE 4 B 1
# AR X (PVRSTAG)EEPER , £ —/NVLANTFEOH# N F A TCN BPDUS /M Z Y 2 352
O AR A VLANFI R 555,

2. PEEXMPLS LDP MACH5H E@VPLSBE A HES , &FHAER R Emac-address-
table., WEIMACHSELDPE EWFTEIZTEL2VPN PE£ Rl#F Emac-address-table , RESH
Rztt, BEFAFPEEmac-address-tables,

WO R BERTE LA , MACHE EEMNRIAMT RS RETIL

. &4 F | 1£Cisco 10S XRE 5 |, L2VPN PEfEACK BT £ EMACHEEE HE ., B RLLZETRE
PE Bl %73 & n M #F 8 A MACH It R | BUEM 5B —/Nis O IREUE @455 3% O JE EAIMAC e 11k

[o]



BR , XE—LIBRERFC 4762MIREPET R T HI2EMMEE , HERRIBRAMEBPE ( K%
MACHESH B MPEKRIL ) IMACHEHE, RFC 476218 EPEAEACKEF BT RKIEMACH S EE
, BEACKIFIN T %IE, ECisco |I0S XREMFMA4.2.12 /5 , BRINTH RRERFFiZiE O
BohEt &ZIELDP MACHEHE , MEFF#BFRFC, AMTEHEGSURER BT,
X 2 71ECisco 10S XRE R A4.2.12 G EBEEBRIAIT HBIshowd S :

RP/ 0/ RSP1/ CPUO: r out er 3#sh | 2vpn bri dge-domai n bd- nane engi neering det
i "PW | VFI| nei ghbor| MAC W'

MAC wi t hdraw. enabl ed

MAC wi t hdraw for Access PW enabl ed

MAC withdraw sent on bridge port down: disabled

ACs: 1 (1 up), VFIs: 1, PW: 3 (3 up), PBBs: 0 (0 up)

Li st of VFIs:

VFI custoner1-engineering (up)

PW nei ghbor 10.0.0.11, PWID 2, state is up ( established )
MAC wi t hdraw nmessage: send 0 receive 0

PW nei ghbor 10.0.0.12, PWID 2, state is up ( established )
MAC wi t hdraw nessage: send 0 receive 4

PW nei ghbor 10.0.0.14, PWID 2, state is up ( established )
MAC wi t hdraw nmessage: send 0 receive 2

VFl Statistics:

EEM— TR O X i R IERIMACHUE” |, #Cisco 10S XREMHRF4.2.12 /5 , BIABERT
SBERARTFTR, ZTESREEMFEFREMBZRHVMACHEEENHRE. KERHERRTM
HEARE,

XRRENIBITANEE :

| 2vpn

bri dge group custonerl
bri dge-domai n finance
mac

W t hdraw st at e- down
!

4.4.5 H-VPLS

VPLSERL2VPN PEZ [EfERA2MIRPW , UEREMPERE —BkPeE® 2R T M EMPEREH
W, MEZE—NPERFHBM —MPWRE EI B —MPW, XZ2KEDEHNER | © 0y EPER
M —PNPWEEEI S —IPW, BIMEERSHRBERT , 1R mac-address-tableF #Y B BIMACHb 11t 15
b5 —MNPW , Mt EHF,

EMRBPWEREPWHHE R REREEPERENEKMEBIEES , RIULXATRH R AT &% W&

o

BRMER D EHPER D L AINHHPWERE



g B = —e—r | i .Ilﬁ
U-PE2 - p;‘\-\_//' U-PE4

Access Full-mesh
Pseudowires Pseudowires

LA | FEER

- APFEHREILE(U-PE)IRE EEZICEWAC,

. U-PEIRZ B MPLS =Xt RPWHFCE R 2% i 2 W &L IR ii8 4 (N-PE) 1R &,

- N-PER 5 HIN-PEZ £ M &L B9 8% LVPLS PE,

. EN-PEL , SR BU-PERIPWH M A A EPW , IEERLFAC, U-PESHMN-PETZFIRHI—
42 , HEEN-PETJLUFZEAPWHM AAC , I REMNZIZBAPWE X EIERVPLS £ MIRE —
BRI PW,

- N-PEZ B9 OPWAEVFITEE , AR KE D EIFMN S A FEVFI T & BN FFE % OPW,

. RBU-PEREEAPWAREVFITERE , ALENFTETE5VFI PWHERBHSHG, RETTAMNEA
PW# R ZIVFI PW , R 2T,

. U-PEAILUMERPWIT R IR EPWH B4 EN-PE |, H & APWH EAZ AN-PE, HEPWX
et , R AIRBFEE,

LA /R4 U-PE1(10.0.0.15)E & T N-PE1(10.0.0.11)FIN-PE2(10.0.0.12) lIPWIT A :

RP/ 0/ RPO/ CPUO: U- PE1#sh run int ten 0/1/0/5.2
interface TenG gEO/ 1/0/5.2 | 2transport
encapsul ati on dotlq 2

rewite ingress tag pop 1 symetric
!

RP/ 0/ RPO/ CPUO: U- PEl#sh run | 2vpn xconnect group custonerl
| 2vpn

xconnect group customerl

p2p engi neering-0-1-0-5

interface TenG gEO0/1/0/5. 2

nei ghbor 10.0.0.11 pwid 15

backup nei ghbor 10.0.0.12 pwid 15
!

RP/ 0/ RPO/ CPUO: U- PE1#sh | 2vpn xconnect group customerl
Legend: ST = State, UP = Up, DN = Down, AD = Adnmin Down, UR = Unresol ved,
SB = Standby, SR = Standby Ready, (PP) = Partially Progranmed

XConnect Segnent 1 Segnent 2

Group Narme ST Description ST Description ST
custonerl engi neering-0-1-0-5

UP TeO/1/0/5.2 UP 10.0.0.11 15 UP

Backup



10.0.0.12 15 SB

JE[10.0.0.12089PWA F & RS, EN-PE1L , E—1NEM10.0.0. 1589 B APWH —NREVFIT
HYAC.

N-PE1EEE T #EAPWHIVFI PWIREL—EMACHE3IE :

RP/ 0/ RSPO/ CPUO: N- PE1#sh run | 2vpn bridge group customnerl bridge-domain
engi neering

| 2vpn

bridge group customerl

bri dge-domai n engi neering
interface G gabitEthernet0/1/0/3.2
!

nei ghbor 10.0.0.15 pwid 15

|

vfi customer1l-engi neering

nei ghbor 10.0.0.12 pwid 2

1

nei ghbor 10.0.0.13 pwid 2
1

nei ghbor 10.0.0.14 pwid 2

RP/ 0/ RSPO/ CPUO: N- PE1#sh | 2vpn bri dge-donai n bd- name engi neeri ng
Legend: pp = Partially Progranmed.

Bri dge group: customerl, bridge-domain: engineering, id: 5, state: up,
Shgld: 0, MSTi: O

Aging: 300 s, MAC limt: 4000, Action: none, Notification: syslog
Filter MAC addresses: O

ACs: 1 (1 up), VFIs: 1, PW: 4 (4 up), PBBs: 0 (0 up)

Li st of ACs:

G 0/1/0/3.2, state: up, Static MAC addresses: O

Li st of Access PWé:

Nei ghbor 10.0.0.15 pwid 15,
Li st of VFIs:

VFI customer 1- engi neering (up)

Nei ghbor 10.0.0.12 pwid 2, state:
Nei ghbor 10.0.0.13 pwid 2, state: up, Static MAC addresses: 0

Nei ghbor 10.0.0.14 pwid 2, state: up, Static MAC addresses: 0

RP/ 0/ RSP0/ CPUO: N- PE1#sh | 2vpn forwardi ng bri dge-donmai n cust omer 1: engi neeri ng
mac- address | ocati on 0/ 0/ CPUO

To Resynchroni ze MAC table fromthe Network Processors, use the conmand...

| 2vpn resynchroni ze forwardi ng nac-address-table | ocation

state: Static MAC addresses: 0

up,

up, Static MAC addresses: 0

Mac Address Type Learned fromFiltered on LC | earned Resync Age Mapped to

6c9c. ed3e. e46d dynami c (10.0. 0. 15,
0019. 552b. b5¢3 dynam ¢ (10.0.0.12,
0024. 985e. 6a42 dynam ¢ (10.0.0.12,
001d. 4603. 1f 42 dynam ¢ (10.0.0. 13,

15) 0/0/CPUO Od Oh OmOs N A
2) 0/0/CPUO Od Oh OmO0s N A
2) 0/0/CPUO Od Oh OmO0s N A
2) 0/0/CPUO Od Oh OmO0s N A

#EN-PE2(10.0.0.12) & , EEAPWALF& IR -

RP/ 0/ RSPO/ CPUO: N- PE2#sh run | 2vpn bridge group custonerl bridge-donain

engi neering
| 2vpn
bridge group custonerl



bri dge-domai n engi neering
interface G gabitEthernet0/1/0/3.2
!

nei ghbor 10.0.0.15 pwid 15

|

vfi customer1l-engi neering

nei ghbor 10.0.0.11 pwid 2

1

nei ghbor 10.0.0.13 pwid 2
1

nei ghbor 10.0.0.14 pwid 2
|
!
!
|
1

RP/ 0/ RSP0/ CPUO: N- PE2#sh | 2vpn bri dge-donai n bd- name engi neeri ng
Legend: pp = Partially Progranmed.

Bri dge group: customerl, bridge-domain: engineering, id: 1, state: up,
Shgld: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: O

ACs: 1 (1 up), VFIs: 1, PW: 4 (3 up), PBBs: 0 (0 up)

Li st of ACs:

G 0/1/0/3.2, state: up, Static MAC addresses: O

Li st of Access PW:

Neighbor 10.0.0.15 pw-id 15, state: standby, Static MAC addresses: 0
Li st of VFIs:

VFI customer 1- engi neering (up)

Nei ghbor 10.0.0.11 pwid 2, state: up, Static MAC addresses: 0O

Nei ghbor 10.0.0.13 pwid 2, state: up, Static MAC addresses: 0

Nei ghbor 10.0.0.14 pwid 2, state: up, Static MAC addresses: 0

4.4.67k 24 B4 (SHG)

IKF D EIANAEE —MVFI PW EERIKRA MR 8EBIE 5 —NVFI PWH K. VFI N-PER£MIR,
1tk 5 BB SHG3E 7

- RE—ISHGH K R TTEMERARN , BRI LU hiE R B HMSHGRI K A .
- BABRT |, PREVFI PWE 2 B4 SHG 1, XATHEARVFI PW2BDR B LR | LEXKEKF D
ZIMM, FEVFI PWLEERHBIESTUEXBACHBREPW , RAENTRE—SHGH —& %

- BINBERT , TEACHIIEAPWETRE FSHGA |, XEREEACSIEAPW RN HKIEST
LU R BB —MFHE 5 — PNACHEAPW,

- MR BFREBH IEFEACHIG RIPWZ B35 & , W 7] BAf5E A split-horizon groupds ©fFACHI (A
PWZ B4 SHG 2,

RP/ 0/ RSP0/ CPUO: N- PE1#sh run | 2vpn bridge group custonerl bridge-donain
engi neering

| 2vpn

bri dge group custonerl

bri dge-domai n engi neeri ng

interface G gabitEthernet0/0/0/1.2

split-horizon group

|

interface G gabitEthernet0/1/0/3.2

split-horizon group



nei ghbor 10.0.0.15 pwid 15
split-horizon group

!

vfi customer1l-engi neering
nei ghbor 10.0.0.12 pwid 2
1

nei ghbor 10.0.0.13 pwid 2
1

nei ghbor 10.0.0.14 pwid 2

ﬁﬁtﬁﬂlﬁqﬂ , Gi 0/0/0/1.2H1Gi 0/1/0/3.2, Gi 0/0/0/1.2%110.0.0.15=XGi 0/1/0/3.2%110.0.0.15Z [&;%
B¥K. B2 , ACHIVFIPWzERATURLRE , RAEIETARBISHG (1#2) .

RP/ 0/ RSP0/ CPUO: N- PE1#sh | 2vpn bri dge-domai n bd- name engi neering detail |
i "state is|List of| VFI|Split"

Split Horizon G oup: none

ACs: 2 (1 up), VFIs: 1, PW: 4 (4 up), PBBs: 0 (0 up)

Li st of AGCs:

AC. G gabitEthernet0/0/0/1.2, state is unresolved

Split Horizon G oup: enabled

AC. G gabitEthernet0/1/0/3.2, state is up

Split Horizon G oup: enabled

Li st of Access PW:

PW nei ghbor 10.0.0.15, PWID 15, state is up ( established )
Split Horizon G oup: enabled

Li st of VFIs:

VFI cust oner 1- engi neering (up)

PW nei ghbor 10.0.0.12, PWID 2, state is up ( established )
PW nei ghbor 10.0.0.13, PWID 2, state is up ( established )
PW nei ghbor 10.0.0.14, PWID 2, state is up ( established )
VFI Statistics:

4A4TTAR

HEZHEIATTRE |, BA8EE - MEESIVPLSHN R



10.0.0.11

awritch ] router
o ":n-.__
Gi0 A GOADS
Gi02
GEi02
Gion  GONDG S —
IE’F |
WPLS Full Mesh
switchz router?
10.0.0.12

WREZE R switch1 I EHLKIET 1 |, switch1 & H # & Elrouter1 Mswitch2, Router1 &£ M4
PW , EItEPWZXlrouter2 , ffﬁrouterhELlZPW?éthf“ﬁo Router2fF - #&# & Flswitch2 , RX# 4l
2N HE K Blswitch1, *Agfﬁl%ﬁﬂ‘%

4.4.7T1EBH

EEMSTEUASEATFVPLS , ARIZEMEEEAD ELEMST BPDU LAEESZED LA
VLANH & KRS, ERAVPLSE , AMFEEHEVE , ALtbEF T:EE?%I:IJ:?;: AFTEIXLEVFIH
BPDU,

BUABRT , £HBPDUBEVPLSH R X RPWAE Hi o

R switch1 FMswitch2 &% FVLAN BPDUS AR AR IZHIMST BPDU , H BiNEBPDUSrouter1
router2 LB 124& 5 1= O TE |, MBI VPLSZ#BPDU, Xﬁ*ﬂEGI 0/1¥0 L F R
BPDU , Eﬂiméqﬂﬁﬁ%ﬂﬁ#ﬁﬂg MNMwO,

Switch22VLAN 209 1R :

Swi t ch2#sh spanning-tree vlan 2

MSTO

Spanning tree enabl ed protocol mstp

Root ID Priority 32768

Addr ess 0024. 985e. 6a00

This bridge is the root

Hello Tinme 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32768 (priority 32768 sys-id-ext 0)
Addr ess 0024. 985e. 6a00
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Interface Role Sts Cost Prio.Nor Type

G 0/1 Desg FWD 20000 128.1 P2p Bound(PVST)
G 0/2 Desg FWD 20000 128.2 P2p Bound(PVST)



AW BIR O TG 01E , FEBEZETGI 0/2:

swi t chl#sh spanning-tree vlian 2

VLANO0O02

Spanni ng tree enabl ed protocol ieee

Root ID Priority 32768

Addr ess 0024. 985e. 6a00

Cost 4

Port 1 (G gabitEthernet0/1)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32770 (priority 32768 sys-id-ext 2)
Addr ess 0019. 552b. b580

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300 sec

Interface Role Sts Cost Prio.Nor Type

G O0/1 Root FWD 4 128.1 P2p
GO0/2 Altn BLK 4 128.2 P2p

EEFBPDUBZMEERER , HA— MR PHNERMTREMHERBIIEZSZIVPLSEHNW G
WR. RESNMMAMABYEVPLSERBPDUEZR S,

— MRS RREASTPHEARMKRA, XRIMUMNERSIHE , HPL2VPN PERE N Rix—L&

F#75BPDU |, MEE RAEESERME. L2VPN PEF /M CEREIRIBPDULE i Bz 2 5 =
, Rt &4 vh RLERE B C RV AL,

4.4.7.2 MSTAG

WA AR PR , MSTRIZARFRIZHBPDU |, {B2X£BPDUZ | O LT A VLANAYH ZRZS.
VLANTT A AR Z AN RbIF , BNK6IEE HSWHRRS.

VLANBEZA , MEREBAUESRERCAEID . SAMKEEN , —¥NWREBEETES
—SBERLRAMEE -FBELAZENXS, Z—¥REETEE—TRELEEHFESE /K
BLEERN—IXE, IAWERERFTRRERZANAEHEE, 8N, B BREEEHT
£, FEARNEEBREXARST 2ZTRTEIRS,

T —RABEPMSTAGH* :



Configure large
STR port cost on

the seoess WET Instance 1
gwitch 10 decide [WLAR 3
WAST Instance O which linkis
bdacking

:
Static BPDL Brimibiy aidiwey i ' Static BPOU The backup gatewsy

swich1 Sy, canfigured as wirtual sl G0N ) iz configuesd with
ey GIULLE egwll 100091 STP e, giving the GO/ 00011 zemg costio the mot
r—— = .9 q "q .
| — —*- rousrl  best raot priarty, zero L reuter] bridgs. and has the
cod and bed brdge block gacond bes bridge
G2 o, g G2 blocked "R_\ R 9
{Urazgged Lma giged
| P for Py far
.' TCHs ..-' TCMs
blnLLEd Tha backup galewsy =02 ¥ Primsey gatewsy is
. iz configurad with configured a5 virual
q L’u”’u'j rieed TAro -:-:-s?'.-: he root i GioNo3 :Tum? *"_-TF'grn of, giving tha
100012 7. || 100000, 12 «Jrang
bridge, and has the best root priority, 2ero
witch2 sacand best bidge awiteh2 cosl and bes bridge
I Static BPOU prignty s prinrity
Cordigure large
STP port cost an
the szoess
switch o dacide
which link is
blocking

EAKBRHIF , KE1ER/VLAN 2, KHIOEBEMVLAN, ( EEREREVZFRF , VLANEZ D
Kbz BB, SABESSHIZ BRI B B F R AR ISE. )EE?%*“VLANE’J/MEJ:I:ﬁﬁﬂVLANE

218% | EIEZHIHHVLANSE R EREE.
XEMSTEAIOREE

- Router1 Mrouter2 R IEMSTAGHL B & i — LLE#ABPDU, EfIFTS4ERBMENIE A

BPDUR=IHIZTER . EAMSTAGE , BNL2VPN PEfRIEENIHIMSTAGE B X155
ABPDU,

. EEEROU’[GH HEMRETE RAEHIOMERRSNZERHNHRE,
- Router2# Bt i& J9 = HI0RY R IERE R , Wt Erouter! & £ B PE S switch1 Srouter1 Z [B1 & &

ACHIERT , &R HTRIR,

- & Erouter2BY i A Gi 0/1 LA Switch2B B T REMVE KK T , SIBEREBE @R EREN

FGig 0/2 Li@E switch1 Frouter1,

- Switch2i&##Gi 0/2/E instanceORI BRI O , HiERGi O/MERRA®A , ABHRIwAE K,

- R\t K ﬁE:F;*—ﬁJOE’JVLAN':FlzJEﬁ“E’JZﬁEE Jrouter1 EULVPLSJ:E’J,HJ&JE,“O

S FMSTEFI(VLAN 2) , BBES 2 MR :

- BEiERouter2fy B f 28T R~ =BV IR KK 51 Z L FI R E
- Router1Biti& 7 R HIMBRIERME LR , it Erouter2 & £ E S switch2 5router2 2 [81 & &

ACHIERT , &R FTRIR,

- ‘EB[@router1 MmO Gi 0/1 L ASwWitch1BLE T RS ERMITH , UHAKREBE RN ERENL

FGig 0/2 @I switch2Frouter2,

- IRAL1IERG 02fE R SZHMAVRImA |, FRFEGI 0MERZARA , BB RKEOE K,
- Jit , REETEHIMAVLAN ( A REIHHEVLAN 2 ) Fizih SE R EE S router2EAVPLS £

A E b s =,

- BREER1MBR 2 LM FEO , TRBIRARIFICHTCNABY ]I SPWRHEK RS % —

AHER. EBswitch1Mswitch2TJgEaERHERZERHEERE , Ftlirouter1 Frouter2£4
B ZRX APWiELZEA1ZE/TCN,

. PEXXSEEBTCN |, FlF Emac-address-table , FFLDP MACH%Y & % Z=f2PE,



X Erouter1 L HELE :

RP/ 0/ RSP0/ CPUO: r out er 1#sh run int gi gabitEthernet 0/1/0/3.*
interface G gabitEthernet0/1/0/3.1 | 2transport
encapsul ati on untagged

|

interface G gabitEthernet0/1/0/3.2 | 2transport
encapsul ation dot1lq 2

rewite ingress tag pop 1 symetric

et hernet-services access-group filter-stp egress
|

interface G gabitEthernet0/1/0/3.3 | 2transport
encapsul ati on dot1lqg 3

rewite ingress tag pop 1 symetric

et hernet-services access-group filter-stp egress
|

RP/ 0/ RSP0/ CPUO: r out er 1#sh run | 2vpn bridge group custonerl
| 2vpn

bri dge group custonerl

bri dge-domai n finance

interface G gabitEthernet0/1/0/3.3

|

vfi customerl-finance

nei ghbor 10.0.0.12 pwid 3

|

nei ghbor 10.0.0.13 pwid 3
|

nei ghbor 10.0.0.14 pwid 3

!

!

!

bri dge-donmai n engi neering
interface G gabitEthernet0/1/0/3.2
!

vfi custoner1l-engi neering

nei ghbor 10.0.0.12 pwid 2

|

nei ghbor 10.0.0.13 pwid 2
|

nei ghbor 10.0.0.14 pwid 2
!

RP/ 0/ RSP0/ CPUO: r out er 1#sh run | 2vpn xconnect group custonerl
| 2vpn

xconnect group custonerl

p2p nstag-gi-0-1-0-3

interface G gabitEthernet0/1/0/3.1

nei ghbor 10.0.0.13 pwid 103
!

RP/ 0/ RSP0/ CPUO: r out er 1#sh run spanni ng-tree nstag custoner1-0-1-0-3
spanni ng-tree nstag customner1-0-1-0-3

interface G gabitEthernet0/1/0/3.1

name customerl



revision 1

bri dge-id 0000. 0000. 0001
instance O

root-id 0000.0000.0001
priority 4096
root-priority 4096

1

instance 1

vlan-ids 2

root-id 0000.0000. 0002
priority 8192
root-priority 4096

1

1

1

RP/ 0/ RSP0/ CPUO: r out er 1#sh spanni ng-tree mstag customer1-0-1-0-3
G gabitEthernet0/1/0/3.1
Pre-enpt delay is disabled
Name: customnerl

Revision: 1

Max Age: 20

Provi der Bridge: no

Bridge I D: 0000.0000. 0001
Port ID: 1

External Cost: O

Hello Time: 2

Active: yes

BPDUs sent: 3048

MSTI O (CIST):

VLAN | Ds: 1, 3-4094

Rol e: Desi gnat ed

Bridge Priority: 4096

Port Priority: 128

Cost: O

Root Bridge: 0000.0000. 0001
Root Priority: 4096

Topol ogy Changes: 369

MSTI 1

VLAN | Ds: 2

Rol e: Desi gnat ed

Bridge Priority: 8192

Port Priority: 128

Cost: O

Root Bridge: 0000.0000. 0002
Root Priority: 4096

Topol ogy Changes: 322

EHEES  FEER

- EMSTEEHI0A |, M #H790000.0000.0001 , Blrouter1 B M #HFID,

- EEMSTEHI1r | RFH790000.0000.0002 , Blrouter2@y M 451D,

- BHR 1ML ERELZHIOR 794096 ( AR ) , EEXBI1HR8192 ( HARMKER ) o

- BRI FRL e RIESEHIOHR 598192 ( B ﬁi*ﬂ ), ERHI1HH4096 ( AR ) -
. GigabitEthernet0/1/0/3. 1J:E’J,\\\X'I,'ﬁﬁciﬁﬁHi':1‘NEE’JMST TCNR 5 E Uj':': A HR.

HdotlqF#EO LBE T HOACL , MEEFHRTIBEIMSTH S —NE R ATBEREMEVLAN
BPDU, ItELE A LECERMAENMSTE BRYE D EREIFVLAN BPDUE'J‘FEH?%EIT o

Router2 Y &it & JEF /B



RP/ 0/ RSP0/ CPUO: r out er 2#sh run int gig 0/1/0/3.*
interface G gabitEthernet0/1/0/3.1 | 2transport
encapsul ati on unt agged

1

interface G gabitEthernet0/1/0/3.2 | 2transport
encapsul ati on dot1q 2

rewite ingress tag pop 1 symretric

et hernet - servi ces access-group filter-stp egress
1

interface G gabitEthernet0/1/0/3.3 | 2transport
encapsul ati on dot1g 3

rewite ingress tag pop 1 symretric

et hernet - servi ces access-group filter-stp egress
!

RP/ 0/ RSP0/ CPUWO: r out er 2#sh run | 2vpn bridge group custonerl
| 2vpn

bridge group customerl

bri dge-donmai n finance

interface G gabitEthernet0/1/0/3.3

1

vfi customerl-finance

nei ghbor 10.0.0.11 pwid 3

1

nei ghbor 10.0.0.13 pwid 3
1

nei ghbor 10.0.0.14 pwid 3

!

|

1

bri dge-domai n engi neering
interface G gabitEthernet0/1/0/3.2
|

vfi customer1l-engi neering

nei ghbor 10.0.0.11 pwid 2

1

nei ghbor 10.0.0.13 pwid 2
1

nei ghbor 10.0.0.14 pwid 2

RP/ 0/ RSP0/ CPUO: r out er 2#sh run | 2vpn xconnect group custonerl
| 2vpn

xconnect group custonerl

p2p mstag-gi-0-1-0-3

interface G gabitEthernet0/1/0/3.1

nei ghbor 10.0.0.13 pwid 103

RP/ 0/ RSP0/ CPUO: r out er 2#sh run spanni ng-tree mstag customner1-0-1-0-3
spanni ng-tree nstag customer1-0-1-0-3

interface G gabitEthernet0/1/0/3.1

name custonerl

revision 1

bri dge-id 0000. 0000. 0002

instance 0

root-id 0000.0000. 0001



priority 8192
root-priority 4096
1

instance 1
vlian-ids 2

root-id 0000.0000. 0002
priority 4096
root-priority 4096
1

1

1

RP/ 0/ RSP0/ CPUO: r out er 2#sh spanni ng-tree mstag customer1-0-1-0-3
G gabitEthernet0/1/0/3.1
Pre-enpt delay is disabled
Name: customnerl

Revision: 1

Max Age: 20

Provi der Bridge: no

Bri dge I D: 0000.0000. 0002
Port ID: 1

External Cost: O

Hello Time: 2

Active: yes

BPDUs sent: 3186

MSTI O (CIST):

VLAN | Ds: 1, 3-4094

Rol e: Desi gnat ed

Bridge Priority: 8192

Port Priority: 128

Cost: O

Root Bridge: 0000.0000. 0001
Root Priority: 4096

Topol ogy Changes: 365

MSTI 1

VLAN | Ds: 2

Rol e: Desi gnat ed

Bridge Priority: 4096

Port Priority: 128

Cost: O

Root Bridge: 0000.0000. 0002
Root Priority: 4096

Topol ogy Changes: 177

XRRRN ENEREE

swi tchl#sh run | b spanning-tree
spanni ng-tree node nst

spanni ng-tree extend systemid

!

spanni ng-tree nst configuration
name custonerl

revision 1

instance 1 vlan 2

!

switchl#sh run int gig 0/1 | i spanning
spanning-tree nmst 1 cost 100000

swi t chl#sh spanning-tree
MSTO

Spanni ng tree enabl ed protocol nstp
Root ID Priority 4096



Addr ess 0000. 0000. 0001

Cost O

Port 1 (G gabitEthernet0/1)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32768 (priority 32768 sys-id-ext 0)
Address 0019. 552b. b580
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Interface Role Sts Cost Prio.Nor Type
G 0/1 Root FWD 20000 128.1 P2p
G 0/2 Desg FWD 20000 128.2 P2p

MBT1

Spanni ng tree enabl ed protocol nstp

Root ID Priority 4097

Addr ess 0000. 0000. 0002

Cost 40000

Port 2 (G gabitEthernet0/2)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32769 (priority 32768 sys-id-ext 1)
Address 0019. 552b. b580
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Interface Role Sts Cost Prio.Nor Type
G 0/1 Altn BLK 100000 128.1 P2p
G 0/2 Root FWD 20000 128.2 P2p

Akt , EHIOFHREBE S router1 ¥ % , E461 YR EB T switch2frouter2¥: & o

switch2 BV Be & f5F A iV a5 & Sswitch 14813 :

Swi t ch2#sh run | b spanning
spanni ng-tree node nst

spanni ng-tree extend systemid
!

spanni ng-tree nst configuration
name custonerl

revision 1

instance 1 vlan 2

!

swi tch2#sh run int gig 0/1 | i spanning
spanning-tree nst 0 cost 100000

swi t ch2#sh spanning-tree

MSTO

Spanni ng tree enabl ed protocol nstp

Root ID Priority 4096

Addr ess 0000. 0000. 0001

Cost O

Port 2 (G gabitEthernet0/2)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32768 (priority 32768 sys-id-ext 0)
Addr ess 0024. 985e. 6a00
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec



Interface Role Sts Cost Prio.Nor Type
G 0/1 Altn BLK 100000 128.1 P2p
G 0/2 Root FWD 20000 128.2 P2p

MBT1

Spanni ng tree enabl ed protocol nstp

Root ID Priority 4097

Addr ess 0000. 0000. 0002

Cost 20000

Port 1 (G gabitEthernet0/1)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32769 (priority 32768 sys-id-ext 1)
Addr ess 0024. 985e. 6a00
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Interface Role Sts Cost Prio.Nor Type
G 0/1 Root FWD 20000 128.1 P2p
G 0/2 Desg FWD 20000 128.2 P2p

STFEHFI0 |, KiHL238 T switch1 Frouter1 , X F =611 , MBS router2,
REAFEE , B —PRFIBESrouter RS , 5 —MNEHES router2 BF IE =,

I Rrouter1 Mswitch1Z B BV EERRHTFT |, MR ADNEHIE B S router2,

swi t chl#sh spanning-tree

MSTO

Spanni ng tree enabl ed protocol nstp

Root ID Priority 4096

Addr ess 0000. 0000. 0001

Cost O

Port 2 (G gabitEthernet0/2)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32768 (priority 32768 sys-id-ext 0)
Addr ess 0019. 552b. b580
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Interface Role Sts Cost Prio.Nor Type

G 0/2 Root FWD 20000 128.2 P2p

MST1

Spanni ng tree enabl ed protocol nstp

Root ID Priority 4097

Addr ess 0000. 0000. 0002

Cost 40000

Port 2 (G gabitEthernet0/2)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32769 (priority 32768 sys-id-ext 1)
Addr ess 0019. 552b. b580
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec



Interface Role Sts Cost Prio.Nor Type

G 0/2 Root FWD 20000 128.2 P2p

swi t ch2#sh spanning-tree

MSTO

Spanni ng tree enabl ed protocol nstp

Root ID Priority 4096

Addr ess 0000. 0000. 0001

Cost O

Port 1 (G gabitEthernet0/1)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32768 (priority 32768 sys-id-ext 0)
Addr ess 0024. 985e. 6a00
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Interface Role Sts Cost Prio.Nor Type

G 0/1 Root FWD 100000 128.1 P2p
G 0/2 Desg FWD 20000 128.2 P2p

MBT1

Spanni ng tree enabl ed protocol nstp

Root ID Priority 4097

Addr ess 0000. 0000. 0002

Cost 20000

Port 1 (G gabitEthernet0/1)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32769 (priority 32768 sys-id-ext 1)
Addr ess 0024. 985e. 6a00
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Interface Role Sts Cost Prio.Nor Type

G 0/1 Root FWD 20000 128.1 P2p
G 0/2 Desg FWD 20000 128.2 P2p

EXMHERBE T AURIRZERS , AN BETRXERNRECHENZRABE, EAMSTAGH
, MST BPDUFR 2BYVPLSfE , Rttt R&5H ML QB FRRE MR E T K.

4.4.7.3 PVSTAGHIPVRSTAG

MSTAGRVPLSH EIZIEBAMXID , HAECERARRERN , HEBRTEAXAMETREESD
VLAN - $YBPDUEN AT &

MR R[RFTEEIBEIMST |, 7 AME—ERRG REMEIZITPVST+HPVRST |, EAILEA
PVSTAGHEPVRSTAG , {BRHEN R T — MIER A
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ELHIN  REENRERRER —ICEXKI, T8 {%MSTAG?E?MJﬁﬂﬁiﬂiﬁﬁ"‘“}ﬁ&mo

HEMSTAGH , EH LB B XX RPW , MERERIFDHFHA
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VPLS{EHIMBEREMABIN FEO TR, KBS TBTEMACH HE MBI AEIRFIBPDU |, FREE
TCN®EAXE B —ix, AT U AZFIIhEE  HHLERIE—1CERZ,

B TFCisco I0S XRE - 44.3.009 5 — NER 2 #H48EZ O FNEEAEAC, LR #%|E 7 Cisco 10S

XRE R Z454.3.0 BUH,

HREE5MSTAGEARME, PVSTAGHHZRKRIEFHASBPDU , ECERREKEERT ERIERET

(ER) BOREYL , BFEH N0, R THRES
, ﬁrouter4J:E’JEﬁ’EVLANEE§1‘Eo

LA router3W Bt & /R4 -

THREHE , L router3 EMFELEVLANE E R

RP/ 0/ RSP1/ CPWO: r out er 3#sh run int gigabitEthernet 0/0/0/1.*

interface G gabitEthernet0/0/0/1.2 | 2transport
encapsul ati on dot1lq 2

rewite ingress tag pop 1 symretric

!

interface G gabitEthernet0/0/0/1.3 | 2transport
encapsul ati on dot1gq 3

rewite ingress tag pop 1 symetric
!

RP/ 0/ RSP1/ CPWO: r out er 3#sh run | 2vpn bridge group custonerl

| 2vpn

bridge group customnerl

bri dge-donmai n finance
interface G gabitEthernet0/0/0/1.3
!

vfi custoner1-finance

nei ghbor 10.0.0.11 pwid 3
!

nei ghbor 10.0.0.12 pwid 3
|

nei ghbor 10.0.0.14 pwid 3
!

!

|

bri dge-donmai n engi neering



interface G gabitEthernet0/0/0/1.2
!

vfi customer1l-engi neering

nei ghbor 10.0.0.11 pwid 2

1

nei ghbor 10.0.0.12 pwid 2
1

nei ghbor 10.0.0.14 pwid 2

RP/ 0/ RSP1/ CPUO: r out er 3#sh run spanni ng-tree pvstag custoner1-0-0-0-1
spanni ng-tree pvstag custoner1-0-0-0-1
interface G gabitEthernet0/0/0/1

vlan 2

root-priority O

root-id 0000.0000. 0000

root-cost O

priority O

bri dge-id 0000.0000. 0001

1

vlian 3

root-priority O

root-id 0000.0000. 0000

root-cost O

priority 1

bri dge-id 0000.0000. 0001

1

1

1

RP/ 0/ RSP1/ CPUWO: r out er 3#sh spanni ng-tree pvstag customner1-0-0-0-1
G gabi t Et hernet 0/ 0/ 0/ 1

VLAN 2

Pre-enpt delay is disabled

Sub-interface: G gabitEthernet0/0/0/1.2 (Up)
Max Age: 20

Root Priority: O

Root Bridge: 0000.0000. 0000

Cost: O

Bridge Priority: O

Bridge I D: 0000.0000. 0001

Port Priority: 128

Port ID 1

Hello Time: 2

Active: Yes

BPDUs sent: 202821

Topol ogy Changes: O

VLAN 3

Pre-enpt delay is disabled

Sub-interface: G gabitEthernet0/0/0/1.3 (Up)
Max Age: 20

Root Priority: O

Root Bridge: 0000.0000. 0000

Cost: O

Bridge Priority: 1

Bridge I D: 0000.0000. 0001

Port Priority: 128

Port ID 1

Hello Time: 2

Active: Yes



BPDUs sent: 202821
Topol ogy Changes: O

LT Erouterd BB RO -

RP/ 0/ RSP1/ CPWO: rout er4#sh run int gig 0/0/0/1.*
interface G gabitEthernet0/0/0/1.2 | 2transport
encapsul ation dotlq 2

rewite ingress tag pop 1 symetric

|

interface G gabitEthernet0/0/0/1.3 | 2transport
encapsul ati on dot1lq 3

rewite ingress tag pop 1 symetric
!

RP/ 0/ RSP1/ CPUO: r out er 4#sh run | 2vpn bridge group customerl
| 2vpn

bridge group custonerl

bri dge-domai n finance

interface G gabitEthernet0/0/0/1.3

|

vfi custoner1-finance

nei ghbor 10.0.0.11 pwid 3

|

nei ghbor 10.0.0.12 pwid 3
|

nei ghbor 10.0.0.13 pwid 3

!

!

!

bri dge-domai n engi neeri ng
interface G gabitEthernet0/0/0/1.2
!

vfi custoner1-engineering

nei ghbor 10.0.0.11 pwid 2

|

nei ghbor 10.0.0.12 pwid 2
|

nei ghbor 10.0.0.13 pwid 2

RP/ 0/ RSP1/ CPWO: r out er 4#sh run spanni ng-tree pvstag custoner1-0-0-0-1
spanni ng-tree pvstag custoner1-0-0-0-1
interface G gabitEthernet0/0/0/1

vlian 2

root-priority O

root-id 0000.0000. 0000

root-cost O

priority 1

bri dge-id 0000. 0000. 0002

|

vlan 3

root-priority O

root-id 0000.0000. 0000

root-cost O

priority O

bri dge-id 0000. 0000. 0002

|

|



RP/ 0/ RSP1/ CPUWO: r out er 4#sh spanni ng-tree pvstag customner1-0-0-0-1
G gabi t Et hernet 0/ 0/ 0/ 1

VLAN 2

Pre-enpt delay is disabled
Sub-interface: G gabitEthernet0/0/0/1.2 (Up)
Max Age: 20

Root Priority: O

Root Bridge: 0000.0000. 0000
Cost: O

Bridge Priority: 1

Bri dge I D: 0000.0000. 0002
Port Priority: 128

Port ID 1

Hello Time: 2

Active: Yes

BPDUs sent: 202799

Topol ogy Changes: O

VLAN 3

Pre-enpt delay is disabled
Sub-interface: G gabitEthernet0/0/0/1.3 (Up)
Max Age: 20

Root Priority: O

Root Bridge: 0000.0000. 0000
Cost: O

Bridge Priority: O

Bri dge I D: 0000.0000. 0002
Port Priority: 128

Port ID 1

Hello Time: 2

Active: Yes

BPDUs sent: 202799

Topol ogy Changes: O

LT RCEXR#MHI LB E R :

swi t ch3#sh spanning-tree vlan 2

VLANO0O2

Spanni ng tree enabl ed protocol ieee

Root ID Priority O

Addr ess 0000. 0000. 0000

Cost 4

Port 1 (G gabitEthernet0/1)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32770 (priority 32768 sys-id-ext 2)
Addr ess 001d. 4603. 1f 00

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Tine 300

Interface Role Sts Cost Prio.Nor Type

G 0/1 Root FWD 4 128.1 P2p
G0/2 Altn BLK 4 128.2 P2p

swi t ch3#sh spanning-tree vlian 3

VLANOOO3

Spanni ng tree enabl ed protocol ieee
Root ID Priority O

Addr ess 0000. 0000. 0000



Cost 4
Port 2 (G gabitEthernet0/2)
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32771 (priority 32768 sys-id-ext 3)
Address 001d. 4603. 1f 00

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Agi ng Time 300

Interface Role Sts Cost Prio.Nor Type

G0/1 Altn BLK 4 128.1 P2p
G 0/2 Root FWD 4 128.2 P2p

PVSTAGHYEL E 5EMSTAGIEEMEL , TEIZAETEMSTAGTHAIF |, R TR EMRL LR
BLE 94096 , &AM KL EREEN8192,
B PTE H BRI ER NS TPVSTAGHPVRSTAGH EL BRI L &Ko

BA LU CER MY EIEATTHE |, SR BN iR O 5 AR s O SR BBk Q4R PR

4.4.7.4 MC-LAG

EAVPLSHIMC-LAGE. B LEERANXBPWITRH X RPWE R #, PERZEE—NMNEPWH =A%
APW , MRELMIRVPLS PW ( VPLSIRAEBE ) :
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@ routerk

routerl
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BE222.2 routerd routers
0012 10,0014
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ELHmIrg | EEE

- MC-LAGEZEM FHANVPLS PEZEIZ{T : router2Frouterd,

- EEEEBRT , 48K & FErouter1 Frouter2 2 [B14L FIiEBNIRE , FErouter1 Mrouterd 2 [BI4L T &
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- Router2fZ2VPLSHHHE FTELE T 710 , Eitkrouter2f 2% X EimZVPLS PE, M
EFJ.L/-R Wi/\ﬁﬁ, S 15—.[Bbb7§§§j5, Ao

. IFEPE&EE router2 Mrouter1 Mrouter2 /5 H AV IR #FIREAMACH 3 |, FIEPEE S router2 RiX B
AMACHE It R RE
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SEEIRES.
. ERAR2EL , BAS4AEVPLSHFE TERE T ENEE 70,
- 4 FE O Erouterd LI AT |, routerd 2 @IZFEVPLS PERIELDP MACHIEEE |, LUELE
ClIHNEFERINER,
X 2router3 EHELE :

RP/ 0/ RSP1/ CPUWO: r out er 3#sh run redundancy
r edundancy

iccp

group 2

m acp node 1

m acp system nac 0200. 0000. 0002
m acp systempriority 1

m acp connect tinmeout O

menber

nei ghbor 10.0.0. 14

|

backbone

interface TenG gEOQ/ 0/0/0
interface TenG gEOQ/ 0/0/1

|

i sol ati on recovery-delay 300

|

|

|

RP/ 0/ RSP1/ CPUO: r out er 3#sh run int bundl e- et her 222
i nterface Bundl e- Et her 222

lacp switchover suppress-flaps 100

m acp iccp-group 2

m acp swi tchover type revertive

m acp swi tchover recovery-delay 40

m acp port-priority 1

mac- address 0.0.2

bundl e wait-while 0

bundl e maxi num active links 1

| oad-interval 30
!

RP/ 0/ RSP1/ CPWO: r out er 3#sh run int bundl e-et her 222.*
interface Bundl e- Et her222.2 | 2transport
encapsul ati on dotlq 2

rewite ingress tag pop 1 symmetric

|

interface Bundl e- Et her222.3 | 2transport
encapsul ati on dot1lq 3

rewite ingress tag pop 1 symmetric
!

RP/ 0/ RSP1/ CPUO: r out er 3#sh run | 2vpn bridge group custonerl
| 2vpn

bri dge group customerl

bri dge-domai n finance

i nterface Bundl e- Et her222.3

|

vfi customer1-finance

nei ghbor 10.0.0.11 pwid 3

|

nei ghbor 10.0.0.12 pwid 3
|

nei ghbor 10.0.0.14 pwid 3



!

!

!

bri dge-domai n engi neering

i nterface Bundl e- Et her222. 2
|

vfi customer1l-engi neering
nei ghbor 10.0.0.11 pwid 2
1

nei ghbor 10.0.0.12 pwid 2
1

nei ghbor 10.0.0.14 pwid 2

BLEMC-LAGHR4E , HERMIZSEMHEMAC—HHVPLSEE T

X 2router5 EHI MM ELE :

RP/ 0/ RSP1/ CPUWO: r out er 5#sh run redundancy
r edundancy

iccp

group 2

m acp node 2

m acp system mac 0200. 0000. 0002
m acp systempriority 1

m acp connect timeout O

nmenber

nei ghbor 10.0.0. 13

1

backbone

interface TenG gEO/ 1/0/0
interface TenG gEO/1/0/1

1

i sol ati on recovery-del ay 300

1

1

1

RP/ 0/ RSP1/ CPWO: r out er 5#sh run int bundl e- et her 222
i nterface Bundl e- Et her 222

|l acp swi tchover suppress-flaps 100

m acp iccp-group 2

m acp swi tchover type revertive

m acp swi tchover recovery-del ay 40

mac- address 0.0.2

bundl e wait-while O

bundl e maxi mum active links 1

| oad-i nterval 30
|

RP/ 0/ RSP1/ CPUO: r out er 5#sh run int bundl e-et her 222.*
i nterface Bundl e- Et her222. 2 | 2transport

encapsul ati on dot1q 2

rewite ingress tag pop 1 symetric

1

interface Bundl e- Et her222.3 | 2transport

encapsul ati on dot1qg 3

rewite ingress tag pop 1 symetric
|



RP/ 0/ RSP1/ CPWO: r out er 5#sh run | 2vpn bridge group custonerl
| 2vpn

bridge group customerl

bri dge-donmai n finance

i nterface Bundl e- Et her222.3

1

vfi customerl-finance

nei ghbor 10.0.0.11 pwid 3

1

nei ghbor 10.0.0.12 pwid 3
1

nei ghbor 10.0.0.13 pwid 3
!

!

!

bri dge-domai n engi neering

i nterface Bundl e- Et her222. 2
|

vfi customer1l-engi neering
nei ghbor 10.0.0.11 pwid 2
1

nei ghbor 10.0.0.12 pwid 2
1

nei ghbor 10.0.0.13 pwid 2
!

EE’.%“'%)RT , router3Hrouter6 2 8] Y LR A% R &b TIEBHIRES |, router5Frouter 2 [B]1 8 B 53 4k F
ZFRRE

RP/ 0/ RSP1/ CPUO: r out er 3#sh bundl e bundl e- et her 222

Bundl e- Et her 222

Status: Up

Local links : 1/ 0/ 1

Local bandwi dth : 1000000 (1000000) kbps
MAC address (source): 0000.0000. 0002 (Configured)
Inter-chassis link: No

M ni mum active links / bandwidth: 1 / 1 kbps
Maxi mum active links: 1

Wait while timer: Of

Load bal anci ng: Defaul t

LACP: Qperati onal

Fl ap suppression tinmer: 100 ns

Ci sco extensions: Disabled

nLACP: Operati onal

I CCP Group: 2

Rol e: Active

Foreign links : 0/ 1

Swi t chover type: Revertive

Recovery delay: 40 s

Maxi m ze threshold: 1 link

| Pv4 BFD: Not configured

Port Device State Port ID B/'W kbps

G 0/0/0/1 Local Active 0x0001, 0x9001 1000000
Link is Active
G 0/0/0/1 10.0.0.14 Standby 0x8000, 0xa002 1000000



Link is marked as Standby by nlLACP peer
RP/ 0/ RSP1/ CPUO: r out er 3#

rout er 6#sh et herchannel sumary

Flags: D - down P - bundled in port-channel
- stand-al one s - suspended

- Hot - standby (LACP only)

- Layer3 S - Layer2

- inusef - failed to allocate aggregator

CcCX I~

- not in use, mnimmlinks not net
- unsuitable for bundling

wai ting to be aggregated

- default port

aszcZ

Nurmber of channel -groups in use: 1
Nurmber of aggregators: 1

Group Port-channel Protocol Ports
2 Po2(SU) LACP G O0/1(P) G 0/2(w

rout er 6#

X B CERYFi B fErouter3 £ B H 5 & 2= F2PE:

RP/ 0/ RSP1/ CPUO: r out er 3#sh | 2vpn bri dge-donai n group custonerl
Legend: pp = Partially Progranmed.

Bri dge group: customerl, bridge-domain: finance, id: 4, state: up,
Shgld: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: 0

ACs: 1 (1 up), VFIs: 1, PW: 3 (3 up), PBBs: 0 (0 up)

Li st of AGCs:

BE222. 3, state: up, Static MAC addresses: 0

Li st of Access PW:

Li st of VFIs:

VFI custoner1-finance (up)

Nei ghbor 10.0.0.11 pwid 3, state: up, Static MAC addresses: 0
Nei ghbor 10.0.0.12 pwid 3, state: up, Static MAC addresses: 0
Nei ghbor 10.0.0.14 pwid 3, state: up, Static MAC addresses: 0
Bri dge group: custonerl, bridge-donain: engineering, id: 3, state: up,
Shgld: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: 0

ACs: 1 (1 up), VFIs: 1, PW: 3 (3 up), PBBs: 0 (0 up)

Li st of AGCs:

BE222.2, state: up, Static MAC addresses: 0

Li st of Access PW:

Li st of VFIs:

VFI custoner1-engineering (up)

Nei ghbor 10.0.0.11 pwid 2, state: up, Static MAC addresses: 0
Nei ghbor 10.0.0.12 pwid 2, state: up, Static MAC addresses: 0
Nei ghbor 10.0.0.14 pwid 2, state: up, Static MAC addresses: 0

RP/ 0/ RSP1/ CPU0: router3#sh 12vpn forwarding bridge-domain customerl:
engineering mac location 0/0/CPUO

To Resynchroni ze MAC table fromthe Network Processors, use the command...
| 2vpn resynchroni ze forwardi ng mac-address-table | ocation

Mac Address Type Learned from Filtered on LC | earned Resync Age Mapped to



001d. 4603. 1f 01 dynam ¢ BE222.2 0/0/CPUD 0d Oh Om 0s N A
001d. 4603. 1f 42 dynam ¢ BE222.2 0/0/CPUD 0d Oh Om 0s N A
6c9c. ed3e. e46d dynamic (10.0.0.11, 2) 0/0/CPU0 0d Oh Om0Os N A
0019. 552b. b5¢3 dynam ¢ (10.0.0.12, 2) 0/0/CPU0 0d Oh OmO0Os N A

BE— 1o Brouter3EREF I HASE EWFEEMACHE |, MESIR AN Frouter3 L, £
router5 t | & BB HSRANMACH U |, BRE MK FZ LA TEBRS

RP/ 0/ RSP1/ CPWO: r out er 5#sh | 2vpn forwardi ng bri dge-domai n custoner 1: engi neeri ng
mac | ocation 0/0/CPUO

To Resynchroni ze MAC table fromthe Network Processors, use the command...

| 2vpn resynchroni ze forwardi ng mac-address-tabl e | ocation

Mac Address Type Learned fromFiltered on LC | earned Resync Age Mapped to

6c9c. ed3e. e46d dynanic (10.0.0.
0019. 552b. b5¢3 dynami ¢ (10.0. 0.
001d. 4603. 1f 01 dynami ¢ (10.0. 0.

Yrouter3HMrouter6 2 [8] HY W LF

11, 2) 0/0/CPUW 0d Oh OmO0s N A
12, 2) 0/0/CPUW 0d Oh OmO0s N A
13, 2) 0/0/CPUW 0d Oh OmO0s N A

L AT AT | ZIWGRER 5 fErouter5 E T R ESIIRAS . MC-LAG VPLS

PEXIXLDP MACHISSEE |, LMEXREPEFKREmac-address-table , F @ FHHEZMC-LAG
PE HE553REVMACHE 1 o

LMSESIMC-LAGHESE X 52 Mrouter3% 3 Blrouter58¢ , Router2 Mrouter3Frouter5 Y BIMACH 55 5H &

RP/ 0/ RSP0/ CPUO: r out er 2#sh | 2vpn bri dge-domai n group custonerl detail |
i "state is|wthd|bridge-donain"

Bri dge group: custonerl, bridge-donain:
Shgld: 0, MsTi: O

MAC wi t hdraw. enabl ed

MAC wi t hdraw for Access PW enabl ed
MAC wi t hdraw sent on bridge port down: disabled

AC. G gabitEthernet0/1/0/3.3, state is up

PW nei ghbor 10.0.0.12, PWID 3, state is up ( established )
MAC wi t hdraw nmessage: send 0 receive 0
PW nei ghbor 10.0.0.13, PWID 3, state
MAC wi t hdraw nmessage: send O receive 1
PW nei ghbor 10.0.0.14, PWID 3, state
MAC wi t hdraw nmessage: send O receive 1
Bri dge group: custonerl, bridge-donain:
Shgld: 0, MsTi: O

MAC wi t hdraw. enabl ed

MAC wi t hdraw for Access PW enabl ed
MAC wi t hdraw sent on bridge port down: disabled
AC. G gabitEthernet0/0/0/1.2, state is unresolved
AC. G gabitEthernet0/1/0/3.2, state is up

finance, id: 3, state:

up,

is up ( established )
is up ( established )

engi neering, id: 5, state: up,

PW nei ghbor 10.0.0.15, PWID 15, state is up ( established )
MAC wi t hdraw nmessage: send 2 receive 0

PW nei ghbor 10.0.0.12, PWID 2, state is up ( established )
MAC wi t hdraw nmessage: send 0 receive 0

PW nei ghbor 10.0.0.13, PWID 2, state is up ( established )
MAC wi t hdraw nmessage: send O receive 1

PW nei ghbor 10.0.0.14, PWID 2, state is up ( established )

MAC wi t hdraw nmessage: send O receive 1

router2BIMAC 1 31t Mrouter3(10.0.0.13)# 31 Elrouter5(10.0.0.14):

RP/ 0/ RSP0/ CPUO: r out er 2#sh | 2vpn forwardi ng bri dge-domai n cust oner 1:
engi neering mac-address | ocati on 0/ 0/ CPUO



To Resynchroni ze MAC table fromthe Network Processors, use the conmand...
| 2vpn resynchroni ze forwardi ng nac-address-table [ ocation

Mac Address Type Learned from Filtered on LC | earned Resync Age Mapped to

6c9c. ed3e. e46d dynami c (10.0.0.15, 15) 0/0/CPU O0d Oh OmO0Os N A
0019. 552b. b5¢3 dynam ¢ (10.0.0.12, 2) 0/0/CPU0 0d Oh OmO0Os N A
001d. 4603. 1f 02 dynam ¢ (10.0.0.14, 2) 0/0/CPU0 0d Oh OmO0Os N A
001d. 4603. 1f 42 dynam ¢ (10.0.0.14, 2) 0/0/CPU0 0d Oh OmO0s N A

FERAMC-LAG , MR AMERAE NS BEVPLSEEII Hb vt a, MC-LAGIR 5K FMPELS
,BEZELE  EME— 1A TIREMSWESEND, ZRBEBFETEERN , MBATLE
CE L EBBPDU E 2 L H{EBPDURSEVPLS LI 5 2 [ ik

BF—NETRERS T EWACLEEEUAMERSHRISZIE , LLEFBPDUR BFEMACHEHE , MTTR
LTI RZEERBPDU, B2 , MREM I ZESIAGIIEER , WERKTEMFRE , AAE
REMC-LAGHZ T LiZ21T. At , FFATHEREZAMC-LAGERSE L ERM, MRUEKIZ
BRI FRINERRB UL | FFELMC-LAGERM TR , MEEE KM,

4.4.7.5 ASR 9000 nVih 4k s 8

MC-LAGRFRIRBT TR , MESERERM. —MRRZ , —MC-LAG PERVIELZ K 5 4t F
ZRARE , AUZXR—1MNERA —BAMBRAIR , TERAREMIESERAAE,

F—MEIHET 2 EFAASR 9000 nViE G &EE | XHCEWLURMNBESNEFHNENESERA |, X
L6 pR B EZBAL FIEBIRES -

— . .
|
. i rout er
router1 VW T WE LS @
- . .
CE -
EE2F3 2 EE223 2
»* «
LoD LoD
100010 _ YPLSPW 100013
reuter2 : ) router3

LBRAENE —MRARED TPWHHE  RASMAIRK ENEMNEERE-IPW, L8N
KRERNPER , SNMPELFT N BNMER LB NMPEEE —IPW,

BENMEMRES — MK, ZEEFERRE—FEELTNVPLSEE , B8
PWHY M

3

B4 ZACHIVFI

RP/ 1/ RSP0/ CPUO: r out er 2#sh bundl e bundl e- et her 222

Bundl e- Et her 222
Status: Up
Local links : 2/ 0/ 2



Local bandwi dth : 20000000 (20000000) kbps
MAC address (source): 0024.f71le.d309 (Configured)
Inter-chassis link: No

M ni mum active links / bandwidth: 1 / 1 kbps
Maxi mum active |inks: 64

Wait while timer: 2000 ns

Load bal anci ng: Defaul t

LACP: Not operational

Fl ap suppression timer: Of

Cisco extensions: Disabled

nMLACP: Not confi gured

| Pv4 BFD: Not configured

Port Device State Port I D B/W Kkbps

Te0/ 0/ 0/ 8 Local Active 0x8000, 0x0005 10000000
Link is Active

Tel/ 0/ 0/ 8 Local Active 0x8000, 0x0001 10000000
Link is Active

RP/ 1/ RSPO/ CPUO: r out er 2#sh run int bundl e- et her 222.2
i nterface Bundl e- Et her222. 2 | 2transport
encapsul ati on dot1lq 2

rewite ingress tag pop 1 symretric
|

RP/ 1/ RSP0/ CPUO: r out er 2#sh run int bundl e-et her 222.3
i nterface Bundl e- Et her 222. 3 | 2transport
encapsul ati on dot1gq 3

rewite ingress tag pop 1 symretric
!

RP/ 1/ RSP0/ CPWO: r out er 2#sh run | 2vpn bridge group custonerl
| 2vpn

bridge group customerl

bri dge-donmai n finance

i nterface Bundl e- Et her222.3

1

vfi customerl-finance

nei ghbor 10.0.0.11 pwid 3

1

nei ghbor 10.0.0.12 pwid 3
1

nei ghbor 10.0.0.13 pwid 3
1

nei ghbor 10.0.0.14 pwid 3
!

!

|

bri dge-domai n engi neering

i nterface Bundl e- Et her222. 2
!

vfi customer1l-engi neering
nei ghbor 10.0.0.11 pwid 2
1

nei ghbor 10.0.0.12 pwid 2
1

nei ghbor 10.0.0.13 pwid 2
1

nei ghbor 10.0.0.14 pwid 2



RP/ 1/ RSP0/ CPUO: r out er 2#sh | 2vpn bri dge-domai n group custonerl
Legend: pp = Partially Progranmed.

Bridge group: customerl, bridge-domain: finance, id: 3, state: up,
Shgld: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: O

ACs: 1 (1 up), VFIs: 1, PW: 4 (4 up), PBBs: 0 (0 up)

Li st of ACs:

BE222. 3, state: up, Static MAC addresses: O

Li st of Access PW:

Li st of VFIs:

VFI customer 1-finance (up)
Nei ghbor 10.0.0.11 pwid 3,
Nei ghbor 10.0.0.12 pwid 3,
Nei ghbor 10.0.0.13 pwid 3, state: up,
Nei ghbor 10.0.0.14 pwid 3, state: up,
Bri dge group: customerl, bridge-domain:
Shgld: 0, MSTi: O
Aging: 300 s, MAC limt:
Filter MAC addresses: O
ACs: 1 (1 up), VFIs: 1, PW: 4 (4 up),
Li st of AGCs:

BE222. 2, state: up, Static MAC addresses: 0O
Li st of Access PW:

Li st of VFIs:

Static MAC addresses:
Static MAC addresses:

state: up, 0
0
Static MAC addresses: 0
0
t

state: up,

Static MAC addresses:

engi neering, id: 4, state: up,

4000, Action: none, Notification: syslog

PBBs: 0 (0 up)

VFI customer 1-
Nei ghbor 10. 0.
Nei ghbor 10. 0.

Nei ghbor 10. 0.

engi neering (up)
0.11 pwid 2,
0.12 pwid 2,
0.13 pwid 2,

state:
state:
state:

up,
up,
up,

Static MAC addresses:
Static MAC addresses:
Static MAC addresses:

o O o

Nei ghbor 10.0.0.14 pwid 2, state: up, Static MAC addresses: 0

TUREXE EEFH MR BHAACEM , EEFH K R HEHAR KR HRBREET.

Wb S AE T SEENEERIVPLSHEE | HFINSMC-LAGK TAEKMMFAINEL, Et |, ZBHaT
TELBEKN , MARTAECELEEBPDUTIERS | L,LW%BPDUTAEVPLSJ:E’Ju&i,mZua?x?ﬁa

S—MATRERESE EWACERBIUAMRSHRFIER , LLEFBPDUR BARMACHIE , MTIF
SHEWRKRZEEMBPDU, ER , MMREWKRZIE El)\}‘ﬂ’ﬁ_ﬁ% T A AR 7T S T T ER B EhE
RHECE-PEHSE LE1T, Rt , HHAITEREHEMXCE- PEIRUIE L E R, MRS 2

WRIMEEBLLY  BRITEBBIEREMTS  MEABERR.

4.4.7.62FICCPHI IR %75 (ICCP-SM)(PMCLAG ( 4MCLAG ) MEF/EH)

MRA4.3. 10 8| A 7 —INFHIhAE , LLRBRMC-LAGHIBRH| , MC-LAGH) — L4 a5 B8 R 15 & AE N
B ARER. EFHITHEEPseudo MCLAGH , \DHD% |IZT‘Hq:,m(PoAS)E’JFJ?E&E%%‘B’E@FEEF' 8
VLANE R BB 2 EF 2D



ICCP-SM (Pseudo MCLAG)

Redundancy Group

Active link i PoA1 {PEﬂ .:4"""'-.

DHD (CE)

Active link i PoAZ {PEE}

A
L4
A
v

Access Redundancy Core redundancy

Figura 2 Passudo MCLAG

DHD has two separate bundles — one to PoA1 and the other to PoA2.
Both bundles are active for some vians and standy for others.

Active vlans on one bundle = standby vians for other bundle.

PoAs communicate over ICCP.

Only VPLS is supported in core (first release.)

4.5 IR B2 F

EL2S #BEF , FEEIITHAFERHRE BRABOOERB S | 7 HESA B WUARE R
FEHFNERNMERZ R, 5—PXKRREZL2HE ( FTEWERMITE ) , X2SBU BMEAREYK
BalkE. MEBNABBESNERS S BEEh =V,

R—ANEANT (7%, ABFRALEN ) EHBRMFE SO RO BT RIZBMEPH R
BIRZHMEE, SRR —BEANSIEATRFZLSARERF , EABRRTIREALAE K
FEENME, Sl , BT XREFNABEGIIE  F BEFHISHTEEETZRE. -_—L|I>W§
R BENREN GG BB BN E LR O REE BRSNS EIARE | NELRBEN

=Sk AN

RATEXNBRRPRE  REXNZRFNEEAFEEEMFEHACLESHNREAR #, ABMNRAE
BREE, BXFMAEER , 55 Cisco ASR 9000 YR E RS BHBRELZLEBEIER A
4.3.x : Tf\/PLiSr]ﬁ$1_iFﬁEumEEf1§%?mﬁﬁ

WPXACEORVFI PWAFFREN RE2H , EFRAHFXACHBEAPWXFHREXNREZSH, A
BRTEAZDE ; BERERRES  BNCESEA BRE, AENKRALE,

MTREERH

RP/ 0/ RSP0/ CPUWO: r out er 2#sh run | 2vpn bridge group custonerl bridge-donain
engi neering
| 2vpn


//www.cisco.com/en/US/docs/routers/asr9000/software/asr9k_r4.3/security/configuration/guide/b_syssec_cg43asr9k_chapter_01100.html
//www.cisco.com/en/US/docs/routers/asr9000/software/asr9k_r4.3/security/configuration/guide/b_syssec_cg43asr9k_chapter_01100.html

bridge group customerl

bri dge-domai n engi neering

interface G gabitEthernet0/1/0/3.2
storm control unknown-uni cast pps 10000
stormcontrol multicast pps 10000
stormcontrol broadcast pps 1000

1

nei ghbor 10.0.0.15 pwid 15

storm control unknown-uni cast pps 10000
stormcontrol multicast pps 10000
stormcontrol broadcast pps 1000

1

vfi customer1l-engi neering

nei ghbor 10.0.0.10 pwid 2

1

nei ghbor
1

10.0.0.12 pwid 2

nei ghbor
1

10.0.0.13 pwid 2

nei ghbor 10.0.0.14 pwid 2

RP/ 0/ RSP0/ CPUO: r out er 2#sh | 2vpn bri dge- domai n bd- nane engi neeri ng det

Legend: pp = Partially Progranmed.

Bri dge group: customerl, bridge-domain:
Shgld: 0, MSTi: O

Coupl ed state: disabled

MAC | ear ni ng: enabl ed

MAC wi t hdraw. enabl ed

MAC wi t hdraw for Access PW enabl ed

MAC wi t hdraw sent on bridge port down:
Fl oodi ng:

Broadcast & Multicast: enabl ed

Unknown uni cast: enabl ed

MAC aging time: 300 s, Type: inactivity
MAC limt: 4000, Action: none, Notifica
MAC linmit reached: no

MAC port down flush: enabl ed

MAC Secure: disabled, Logging: disabled
Split Horizon G oup: none

Dynami ¢ ARP | nspection: disabl ed, Loggi
I P Source Cuard: disabled, Logging: dis
DHCPv4 snoopi ng: di sabl ed

| GW Snoopi ng profile: none

Bri dge Mru. 1500

M B cvpl sConfi gl ndex: 6

Filter MAC addresses:

Create tine: 28/05/2013 17:17:03 (1wld
No status change since creation

ACs: 1 (1 up), VFIs: 1, PW: 5 (5 up),
Li st of ACs:

AC. G gabitEthernet0/1/0/3.2, state is
Type VLAN, Num Ranges: 1

VLAN ranges: [2, 2]

MIU 1500; XC | D 0xc40007; i nterworKking
MAC | ear ni ng: enabl ed

Fl oodi ng:

Broadcast & Multicast: enabl ed

Unknown uni cast: enabl ed

MAC aging time: 300 s, Type: inactivity

engi neering, id: b5,

di sabl ed

tion: syslog

ng: disabl ed
abl ed

ago)
PBBs: 0 (0 up)

up

none

state:

up,



MAC Iimt: 4000, Action: none, Notification: syslog
MAC Iimt reached: no
MAC port down flush: enabl ed
MAC Secure: disabled, Logging: disabled
Split Horizon G oup: none
Dynami ¢ ARP | nspection: disabled, Logging: disabled
| P Source CGuard: disabled, Logging: disabled
DHCPv4 snoopi ng: di sabl ed
| GW Snoopi ng profile: none
Storm Control:

Broadcast: enabled(1000)

Multicast: enabled(10000)

Unknown unicast: enabled(10000)
Static MAC addresses:
Statistics:
packets: received 251295, sent 3555258
bytes: received 18590814, sent 317984884
Storm control drop counters:

packets: broadcast 0, multicast 0, unknown unicast 0

bytes: broadcast 0, multicast 0, unknown unicast 0
Dynami ¢ ARP inspection drop counters:
packets: 0, bytes: 0
| P source guard drop counters:
packets: 0, bytes: 0
<sni p>

XEBZHEFITHESHR L HI1Eshow 12vpn bridge-domain detailis S HF ., HFERIAMBERTE
AizIhee , AN HEEIXIIEER , THSET 2T RBEESR.

BERNERTERRNAEMECENREEANNT, EEERRZH , Cisco2WETHREERBRT/
B, ABSARANEBMNER, K5, EETERRXNEEERRFHIM—IPRE,

4.6 MACB3Z

MEREZEARIRE (HlaEOE) ) |, NN FEORERMACH U, X2 EFEHNMERME , mac-
address-table 2z A E #,

B2 , MACHTH B BERTIMETIRE , flML2HEHAEHA=ENTREME. BIMACH I
Z2EE , LA BHREMACK 3 7 REUL IEHEHE , HlakAEM R H,

BIfERBELELY E3EHE , Bt LA Eloggingth & , AEBETMACEBIERBEGEMNEZTRE !

| 2vpn

bridge group customerl
bri dge-domai n engi neering
mac

secure

action none

| oggi ng
!

.T:T:ZIKT_\V}'J':F , BAEELE Nnone , EL RN BIMACEZIEY , BRT IERRSEATHEZN , TotiT
EAIRE, UTRRIER :

LC/ 0/ 0/ CPUW0: Dec 13 13:38:23.396 : |2fib[239]:
%.2- L2FI B- 5- SECURI TY_MAC_SECURE_VI OLATI ON_AC : MAC secure in AC
G gabit Et hernet0_0_0_4. 1310 detected viol ated packet - source MAC



0000. 0000. 0001, destination MAC. 0000.0001.0001; action: none

4.7 IGMPHIMLD ¥

BINBERT , ABMaSZARMFEPNMERD. SEERAIPBR(IPTV)RSESERRN , I
RO LARSRAREBREABEISNPWHITES, WRET —MEORLMABIR , Wik
ORRESAE, M—RIEMREEH MIGMPEMLDETHIIIEE , ZYREESEBEBRERHBES

, REREEWEENARER AR  ANEEINERRO AR,

BXREXLENENFMES , ESFCisco ASR 9000RFIRE RS B HRABAEIEE , R4 4.3.,

5. HML2VPNIEE

X
FRADSERTE (XEEMAF, ) FRBMEXABOFAERAGSHNIEFMAEE,

ToRHEREFTE (REMAF ) TEFEL show i H. FRAMEBRRIEXES
show @51 H Y 29 #7 o

5.1 B9t

ML2VPN PEEEBEIMPLS PWAEMIR |, AAKM i FHESES —PMRZIMMPLSIFEH
MPLSHiiF ; EDH—NPWHRZ | ATAEIEE — MNGPIRZ LUE BXIZFEPE,

MPLSHUEEMPLS M & 1% 5 2= F2L2VPN PE, BE A Z%KZ 0 23k B $rPE:

-— —

e Psaudowire —

FAPLE

AR PR SESIRELES,

PE1RIAEP1RIP2 2 [BIERIE R BRIPE2M 5 —AMPLS PEEHIES. WMEREEREP1 |, NPE1EP3H
P4z [EERR | AkIbE#, ATHAREBETIGPHINIMPLS TERREKZE,

MPLSIRS R ERSHERRAMAHEE  MAREH —FAEERNEMRT D M AER, X


//www.cisco.com/en/US/docs/routers/asr9000/software/asr9k_r4.3/multicast/configuration/guide/b_mcast_cg43xasr9k_chapter_01.html
//tools.cisco.com/Support/CLILookup/cltSearchAction.do
https://www.cisco.com/cgi-bin/Support/OutputInterpreter/home.pl
//tools.cisco.com/RPF/register/register.do

MERHATERBREZR , A —EPWHHMHPWERESZRE , # BRNPWIREFTR AN
BERTROFERANRHIEE, SPSHFRPWHRERSIRIE —FeEE , MNMSHHE,

—NEFEENERR , RE—MRNAERESHBNZER/MEENEE, B , 2FBWIRFE
AL, AT ATRERZ M N A AR R Y P B S e

BRI HER EMPLSM R ARIIEEREE T RSBMPLSIRE 2 )E IR,

- MR ZBRIPIR TRV BIRLL0X430x6FT L |, MIMPLS PR H RS RIXMPLSHIE BN 7
IPVASRIPVORIE R , H = ARTE Mo o 2 BXAYIR N B ARIPvASIPvE 3t 1k BY B BB 1T 89
o Btk  XFNERTHEFBIPWARAYLLAMM , BN BHMACH IHEERIBIRE.
BEIEE 5 E 7 LA0x4F0x6TF LY —LEMACHEUESEE . MPLS P& HI 2% AT BE4R iR #th TA J9 LA KM
RLSERR ERIPvAIRL | HIRIBEREIPv4IR 31t B B #th 3k 3Tt 1785, Sk BPWHY AR
AT REXEMPLSR AR T ERE LS , T2SHPWHHINIRFEALMNARER S, #
RITREREpw-class TELEIRHF , ZI2HF W LA 2 R RHVPLS PW, 1287 1E
MPLS#RZE 2 R MBI A . 25 FFLA0x43L0x6FT K , RUL#E SR T [,

RP/ 1/ RSPO/ CPUO: r out er #sh run | 2vpn bridge group custonerl bri dge-donain
engi neering

| 2vpn

pw-class control-word

encapsul ati on npl s

control -word

|

!

bri dge group custonerl

bri dge-domai n engi neering

vfi custoner1-engineering

nei ghbor 10.0.0.11 pwid 2

pw- cl ass control -word

|

<sni p>

RP/ 1/ RSPO/ CPUO: r out er #sh | 2vpn bri dge- domai n bd- name engi neering det
Legend: pp = Partially Programmed.

Bri dge group: custonerl, bridge-domain: engineering, id: 4, state: up
Shgld: 0, MsTi: O

<sni p>

Li st of VFIs:

VFI custoner1-engineering (up)

PW nei ghbor 10.0.0.11, PWID 2, state is up ( established )

PWcl ass control -word, XC | D 0xc000000a

Encapsul ati on MPLS, protocol LDP

Sour ce address 10.0.0. 10

PWtype Ethernet, control word enabl ed, interworking none
Sequenci ng not set

PW Status TLV in use

MPLS Local Renote

Label 281708 16043

G oup I D Ox4 0x5

Interface custoner1-engineering custonerl-engineering
MIU 1500 1500

Control word enabl ed enabl ed

PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x7 Ox7



(control word) (control word)
(router alert label) (router alert I|abel)
(TTL expiry) (TTL expiry)

- MERMPLSHRZ MR R ED 2 /5 3B A B R UAOX4ROX6FF 3L , NIPEE BB SR IE R SPIr Xt
TREHEE, RE—IMPWHFMEREFHERR —KE , AKTL2HILFHES , ERX T
LEFREERESTRPWHIER T HIEE, F£HCisco I0S XREFMA4.2.1,ASR

9000 IR E R AMEH (FAT)PWINAE, tbIHEEEL2VPN PELZETT , EREAXN R VPLS
PWHI R EN . AOL2VPN PEXRMACHIL2VPNE B LA , HIEMPLSERZ HEAR EREBHY
PW MPLSHR&E T A BIMPLS RS, A OPERERMNERMACHELE ( BRiIA ) SR B4R
IPvaitsiit ( OJELE ) RIARE. BINVER TEAMACHL ; BIEERIPv4tbit | {BARFSHE

B,

FIFAFAT PWIhgE , AOL2VPN PE& - src-dst-macssrc-dst-ipili A — MNEEBMPLSHRE

MPLS P28 ( EPEZ IR ) FE AT AR L &SI , AR RFEMPLSHERKIBHIZFAT PWiRFR

ZLEXBRPE, ZEEATUEZOVERBEFNFRARNAR | BRIFPWE D Bsrc-dst-

maczsrc-dst-ip&2ifi. CiscoBRWERERAEHF , XHEA LB RERFE 2 /5 B H I LA0x4H

OX6FF L HIMACHEHE, X ATARE BEEE TPt M AR T REZ,

BEMINEE , RE—APWHAREEATARBEIRZOANZSEZEEZHTATEEEH, NMARETS
SZIAXTFHEEZHEW , RAME—F (MACERIP ) xR —B#r ( MACEIP ) WFTEREH

i«%ﬂﬁﬁ _%'/f§o
NTR—1MEERG

| 2vpn

pw-cl ass fat-pw
encapsul ati on nmpl s
control -word

| oad- bal anci ng

flow | abel both

1

1

1

bridge group customerl
bri dge-domai n engi neering
vfi customer1l-engi neering
nei ghbor 10.0.0.11 pwid 2
pw-cl ass fat-pw

RP/ 1/ RSP0/ CPWO: r out er #sh | 2vpn bri dge- domai n bd- nane engi neeri ng det
Legend: pp = Partially Progranmed.

Bridge group: customerl, bridge-domain: engineering, id: 4, state: up
Shgld: 0, MSTi: O

<sni p>

Li st of VFIs:

VFI customer 1- engi neering (up)

PW nei ghbor 10.0.0.11, PWID 2, state is up ( established )

PWcl ass fat-pw, XC I D 0xc000000a

Encapsul ati on MPLS, protocol LDP

Sour ce address 10.0.0.10

PWtype Ethernet, control word enabl ed, interworking none
Sequenci ng not set

Load Bal ance Hashing: src-dst-ip

Fl ow Label flags configured (Tx=1, Rx=1), negotiated (Tx=1, Rx=1)



PW Status TLV in use

MPLS Local Renote

Label 281708 16043

G oup I D Ox4 0x5

I nterface customerl-engi neering customnerl-engi neering
MIU 1500 1500

Control word enabl ed enabl ed

PWtype Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type O0x7 Ox7

(control word) (control word)

(router alert label) (router alert |abel)

(TTL expiry) (TTL expiry)

5.2A&FiZF

AUELVPNEEEX TEEFTEREN BT ERE. BEI2vpn B EIZFUEKL2VPNEHHN RS
BEER , HAERERAFTIERKHE , LEEPWIRASMAER

12vpn

logging

bri dge-donai n
pseudowire
nsr

!
WMREETHZPW , HEWRIKIZARR.

5.3 ethernet-services access-list

& 0] LA Fethernet-services access-listEHF R BIZFETHNARE , KRILKHABFEREMN
I2transportiZ O A ENREBIES -

RP/ 0/ RSP0/ CPUO: r out er #sh run ethernet-services access-1list count-packets
et hernet - servi ces access-1ist count-packets

10 permit host 001d.4603. 1f 42 host 0019. 552b. b5c3

20 permt any any

|

RP/ 0/ RSPO/ CPUO: rout er#sh run int gig 0/1/0/3.2
interface G gabitEthernet0/1/0/3.2 | 2transport
encapsul ati on dotlq 2

rewite ingress tag pop 1 symretric

et her net -servi ces access-group count - packets egress
|

RP/ 0/ RSP0/ CPUO: r out er #sh access-lists ethernet-services count-packets
hardware egress | ocation 0/ 1/ CPU0

et hernet -servi ces access-1ist count-packets

10 permt host 001d. 4603. 1f 42 host 0019. 552b. b5¢3 (5 hw nat ches)

20 pernmit any any (30 hw matches)

REEFEHhardwarex B EEFBEHTE I, B Waccess-group J5 6 Fingressslegress kg =F,
RIEE T NAHRSRNZEONEE FNE,



&3& 7] LA ipv4 1 8] 51 2k B2 A F12transporti O E R Z £ SR FEBEBR TN E

RP/ 0/ RSP0/ CPUO: r out er #sh run ipv4 access-1list count- pi ngs
i pv4 access-1list count-pings

10 permt icnp host 192.168.2.1 host 192.168.2.2

20 permit ipv4 any any

|

RP/ 0/ RSP0/ CPUO: r out er#sh run int gig 0/1/0/3.2
interface G gabitEthernet0/1/0/3.2 | 2transport
encapsul ation dot1lq 2

rewite ingress tag pop 1 symetric

i pv4 access-group count-pings ingress

|

RP/ 0/ RSP0/ CPWO: r out er #sh access-lists i pv4 count-pings hardware ingress
| ocation 0/1/CPUO

i pv4 access-list count-pings

10 permt icnp host 192.168.2.1 host 192.168.2.2 (5 hw matches)

20 pernmit ipv4 any any (6 hw matches)

5.4 AR H A& iE#

FACHE OB E L |, Ri%&EHTHE L OVLANFRICHrewrite ingress tag pop <> symmetricin %
o EXFERT , BRiEencapsulationin © , TELHTHREUFHRL LM EEEBEAIVLANRIE,

LTR—NEERA

interface G gabitEthernet0/1/0/3.2 | 2transport
encapsul ati on dot1q 2

!

interface G gabitEthernet0/1/0/3.3 | 2transport
encapsul ati on dot1gq 3

|

interface G gabitEthernet0/1/0/39.2 | 2transport

encapsul ati on dot1q 2
1

| 2vpn
bri dge group customner2
bri dge-donai n test

interface G gabitEthernet0/1/0/3.2
!

interface G gabitEthernet0/1/0/3.3
!

interface G gabitEthernet0/1/0/39.2
!

EHRES  EEE

. GigabitEthernet0/1/0/39.2 L R EIR #H A dot1gpRic2f I IBLR B HiE ARRIC , B & Erewrite
ingressan o

- &S BB dot1gFRiB2 M GigabitEthernet0/1/0/3.25Z2 it % |, BEXTLERBE , @R
GigabitEthernet0/1/0/3.2 8 &L i& 7 dot1g#Ric 2,

. ZJ 1t M GigabitEthernet0/1/0/3.37Z2 t tH & , NRBEFEHBIRIE2 , B



GigabitEthernet0/1/0/3.3 L& Brewriteds %, GigabitEthernet0/1/0/3.3_£ #Yencapsulation dot1q
ImsHEHOSE LERER,

- £ R 2 , W T GigabitEthernet0/1/0/39 L BT Htag 289 — N1 , BR AT Atag 2097 M
GigabitEthernet0/1/0/3% . EERE A RER 5|2 — LR A R,

. R R 2B ethernet egress-filter strict , AR EIE LB FEOR EH EBHVLANIRE
o BNl BEITF2HLAIER.

interface G gabitEthernet0/1/0/3.2 | 2transport
ethernet egress-filter strict

!

interface G gabitEthernet0/1/0/3.3 | 2transport

ethernet egress-filter strict
|



XFHEE
BRRAA IR SHSBEEL ANV RIERTRES, FELRUAFPEETS
AHEEBEITISHINE.,

IR MEERIFANSEE, HEREUARTENIFARRIKYE.
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