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5. H Al 2VPNERE
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5.3 ethernet-services access-list
542 AEH OB EER

msr

AERNMBEARE2E(L2)VPN(L2VPN) R, JERERFT. BRE. eEMRENEXRTHIEEER,
BEREZEF , 582 BCisco ASR 9000 R FIR & ARG EE 8L 2VPNF Z A48 AR # Bl B 15 F9 4.3 xR

o

1. NE NS R

L2VPNIhBEHR £ B ¥ B M 25 B R A AV Thiek

1. 15358 3R

B RBEAR LREMER RSB ENERER , QIR GEHEEREEE YRR EE
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BELE MEKRSBHZBITUEZERMEE , A UESERREARE R,
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U3~
Pseuchnire Peshiookee
2.5 R B
2.1 ASR 9000 Z A #83% i i R 2%
21 18ANEEE

ERERAC)HERSFRIE -

- ARAFEMER 2transportf R FEEN TE LEWER S , FTREHL2VPNIIBEETEE,

CWAETURENMNEENTEEEER TEE2transportin &) , B AU FAEJE FN EiRE
BB & 2transporti@#EF).

- BRREEEAREENSNEANEH. KREEEHRATIEFREELEHRYE , UEEAER
SEFNETE

1. EAEEWEdot192% , I B ICEFEAMEENREdot1gEE ( 802.1QR2E=RQINQ ) BL&E
HFNHEH. ERREMN—IXEHE,
2. EAEEEMEdot1giZE , 3 B ICEEE T AR dot1q%E —EEBEMNE —EEZFanyiy 7
N Ho,
3. EAEE —Edot1gZE , YL FAMBENdot1gEB M exactBFHEN TN H.
4. BAMEE—ERZEdot19ER , W HICEFEAdot1giZR s —BHEN FNEH,
5. B AER Bdot1giZ R , It H L i Fencapsulation untaggedis S ELER 7N HEo
6. A LETMEMF A ETE , FitE i Hencapsulation defaultds < B EH F I
Ho
7. BAMELEEMAEMAF A ETE , RitE i A 2transporttit ERY E N Mo
ETEACAREREREVOEXNEREHRSZ L, EFNMTE FTEENVLANERER
L2VPNIhEEEE@ 2l , SEMEEPMBER (EEH ) .
- EEFAEVCE#EE A Cisco ASR 9000RFIRERBEHEL A ARRERREREER, &
Frewritein T8 R FAFRE,
- RBEEPFEREZERNEBY) , HIEBELHFEEARE , HABVIREEEAEERANE
M H. BRFMER , F2BBVIES.
DT @ERHIFRB TELRA -

1. —EEXRPIR , X EAERYEE LBVNERE  ERERSTEEBVLANER, MREE
/M E FEEl2transport , RIZYIEER FIZWNFIEREESBEBL2VPNIIEE S -



interface G gabitEthernet0/0/0/2
l2transport

WRZENEEFNE , IENEESHEEAFNTEFCENK ; ERGRIER A,

2. Al AR A E A F A E B E Al 2transport:

interface Bundl e-Et herl
| 2t ransport

3. #I2transport¥ 4T T f£ A encapsulation defaultl«x CEREMEEEIREBHRE K BLE
RELEREESZENS —BF T EHETTE, (F2RERH14). 2transportB@RF =EFN
HEBHPEEN K MAREENELINFIEATEREMN :

i

||H|m

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

MREEEHERFEENE , 558 Eencapsulation untagged.

4 ERZEFNEE , BEARETERNTEANRNEEEAN

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

HULAERER | FBER

- BEEAFVLANEZE 2R AZVLANZE I QinQitE AT 88 2%, 3IFNHELTE , BEER
EEAARE , AZEEDER. 3TN H. .3J:H’9ﬁ1lt"fﬁtl: 2 —RBEEER , .

1 ENEARRER.

- BEEAFHVLANEZE 2R AZTVLANEZEINQINQIER £ Bie. 271 H , E Aencapsulation
dot1q 2T LA{EBRVLANE 2T Eldot1q¥d , Bt AR E A BER2MQINQMTE ., IR
BAREEEQINQIE , FF2 B R HI5(exactBIRF).

- AEVLANEZB I QInQiEE L, 17N EITE.

. BEVLANEE209dot1giE 8, 2F N HETE,

. BEVLANEB 3K dot1qtEEd, 1F T HEITE,

5. EtEidot1qlE MR RQinQiE |, 554 FH exacti@i@F :

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

LR EEERFABVIANEER2NQINQIE R TE , IATERESRET —EVLANRERAY R ICE

o

6. A untaggedBd B F AME LB ARERNFAE , Sl BRHRZRBA G E(CDP)HEBRZL EBEH
Ak B #(MST) #5218 5 1#h £ & #1 B T (BPDU):



10. encapsulation dot1q second-dot1q#p

11.

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 ation dotlq 3

HUERES , FER

FHHVLANEZEE MWDot 1 g HF B AT EEINQINQIEEE, 3FNHETE,

.- FiE Hfbdot1q=QInQIE &R EE, 1F S EPEEL,
. RBEVLANEZB SR, 27N EITE,

canyBBEBF U AEERF T

interface G gabitEthernet0/1/0/3.4 | 2transport
encapsul ati on dot1g 4 second-dot1q any

!

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

REF N HE. 4$[Io S5EB A A E A B EEAMSHIQinQs |, B
ATCENMER. ERERETERAL

. AIBAEAVLANE RS E -

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

A A% —EHE = Edot1 g R R H ZEVLANEREREE

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

encapsul ation dotlqg 6 , 7, 8-10

!

interface G gabitEthernet0/1/0/3.11 | 2transport

encapsul ati on dot1lq 11 second-dotlq 1, 2, 3, 4-6, 10

RIELWEKIEG. 5FNE, B

%%TREH&%MEO MRFEESHE , AIBEREMNIEGE —EFTH. HEERNE

1T DA E

THAREBRNAIRBER Ethertype 0x8100 , B A

ERHEQINQEKCiscoliE, 1HR , IRIBIEEERRE , Ethertype Ox8100/ERBHEHF —
EVLANZE#802.1q18 , MEthertype 0x88a8H /A ZBIZEFE AN QInQiE, AT LAEFH

dot1ad#@ 8 F & B Ethertype 0x88a8HI S ZBIEET :

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

Fidot1q tunneling ethertype@i < :

= EHQInQINEBEHE 5 F B 1Y Ethertype 0x91008%0x9200 |,

AEQINQFNEMENE T E



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

NEEE Y Ethertype £0x9100880x9200 , AZFZE A dot1q Ethertype 0x8100,

12. AT AR IBRMACH I 2 B F N E

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

2.1.2 VLAN#RE

EREVCHFENARTAREBEAE LREVLANEER,

interface G gabitEthernet0/1/0/3.3 | 2transport
encapsul ati on dot1gq 3

HEUEES , BETAVLANERINE Adot1qie iy , SREFHVLANERRI, BEHHNIMVLANE
BINMATFER1000VEAQINQIEE , EMERBRIFTE,

BR , EVCEREBATEMEArewritein TRMER , UERTLUGES ( BBR ) . BIR#IA (18
) BB IEAVLANEZEHE,

LT R &M@

- popBA#EF RFFERBE AR dot1 gt F MERQINQIRR, 1t RAOIMERE A QInQIE Y AT RRK
13, WEH B TEEFHdot1gRE 100/15 -

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

ZITHRKREHEN , SEREABERIIEAN A LEY  ¥HEHEOFELHE,
. translateBRBRF AT ERA —IMEFEBER —EAIAMEEAEE

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 dot1q 3

RP/ 0/ RSPO/ CPWO: r out er 2(confi g-subif)#rewite ingress tag translate ?
1-to-1 Replace the outernpst tag with another tag

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

2-t0-1 Replace the outernpst two tags with one tag

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

RP/ 0/ RSPO/ CPWO: r out 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 tag

RP/ 0/ RSPO/ CPWO: r out er 2(confi g-subif)#rewite ingress tag translate 1-to0-1
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
1

end

symmetricBBF 2 BBHIE , RATCRHE —XENERX,

. pushBA$E=F A1 B A @ E AN dot1qIE#TEQInQER -

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

AEAEQINQRE 1005 B B HF Rdot1gRBANBEAE, EHAKEL , QnQEHESTEH.

2.2 Cisco |0S XRIEEVCHE H1 8817 &(CRSFHIXR12000)

JEEVCE & LW VLANLEL FE £ A encapsulationBa = -

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
BAGBEVLANERRE , RRM— A REMNTARE L Edot1q=dotladin © FIEEWFTARE. It
BREEERBRTER , HibZ Brewritedn 7o

3. M H MR

FI&E -
FHRGCEHTEEHEIMEFER)TERASTHREANGSTHNESENA,

W EESTE(EREEMEFER) I ERE Eshowin . #HOutput Interpreter T 4243
showiE S B 547 o

3133

3AAENE


//tools.cisco.com/Support/CLILookup/cltSearchAction.do
//tools.cisco.com/RPF/register/register.do
https://www.cisco.com/cgi-bin/Support/OutputInterpreter/home.pl
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EXRAERMETENHEZ B A3 ER

== T

couterl @Gi 0/0/0,1 Gi u,f:l,fu,fiEg Te 0/0/0F3  Te0/0/0/3 S
’ﬂ"tta':h route r2 ’ﬂ"tta':h
Circuit Circuit

Router2 @ #EGi0/1/0/1 LB Fr B REX A EEHIE R Te0/0/0/3 , R 2R,

B Arouter1 Mrouter3SE LW HFERLUFEEENTYHEER , BFERLEMY , KArouter2BRR LR
£ TenGigE M GigabitEthernets\ [ 2 B #l {Ttranslation, Router2 A] LA1EE B L #1TIhEE ; 6l
W, FEEEFEEACL AR ERERANHIRNRBMRE , LERESRHEREELIEFR

=
o

TErouter2 LERE Al2transport I MEE EN H 2 B EE AR B¥ BRI ELR -

interface G gabitEthernet0/1/0/1
l2transport

1

!

interface TenG gEO/ 0/ 0/ 3
l2transport

1

!

| 2vpn

xconnect group test

p2p p2pl

interface TenG gEO/ 0/0/3

interface G gabitEthernet0/1/0/1
1

TErouter1 frouter3 £ |, £ EREACDPHIPvALLLE :

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/ CPW0: routerl#sh e¢dp nei G 0/0/0/1

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

Device ID Local Intrfce Holdtne Capability Platform Port ID

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

Type escape sequence to abort.

Sendi ng 5, 100-byte |ICWP Echos to 10.1.1.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 2/8/32 ns
Router1#§router3#R BCDP#E/E , A AEpingi®10.1.1.2 ( router3I N E L ) , MFERAKHER[E
EEEMERN — B



M router2 LR BEREEMFNE , Btk Erouter1 Mrouter3 LEREdot1qF N HEF , €iEHERHE
BVLANZE W EAGRE -

RP/ 0/ RPO/ CPWO0: routerl#sh run int gig 0/0/0/1.2
interface G gabitEthernet0/0/0/1.2
i pv4 address 10.1.2.1 255.255.255.0

dotlqg vlan 2
1

RP/ 0/ RPO/ CPUO: routerl#pi ng 10.1.2.2
Type escape sequence to abort.
Sending 5, 100-byte |ICWP 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
#router1¥irouter3¥11710,000)Xping# , T LAfE Fshow interfaceFIshow [2vpnii ¥ , LATER
router27E —fBAC L EIHpingid REE S —EACLEX , MBpingE ZE€UHEEF RN R EEE,

RP/ 0/ RSPO/ 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 |lab connection to acdc 0/0/0/1 - dont change
Layer 2 Transport Mde

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, O total input drops

0 drops for unrecogni zed upper-1|evel protocol

Recei ved 0 broadcast packets, 6 nulticast packets

0 runts, O giants, O throttles, O parity

O input errors, 0 CRC, O frame, O overrun, O ignored, 0O 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, O resets

0 output buffer failures, O output buffers swapped out

O carrier transitions

RP/ 0/ RSPO/ 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 Mde

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 0, tail O

Segnent 2

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

3.1.2F N EAMVLANERE

FECisco 10SC#E B MTsEh | I &i5]4 — (B % Slswitchport mode accessT E #IACH — B Sltrunk

dot1qF /A :

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  REERAFEE , RAVIANTBEAMEL LWE | T8 , MRIAEWEERE , AW UE
RRHERXER, FENTBBEENERDRIAAGBREHASEREVLANN G E,



31.21E EMDot1qF T H

EARGIH , EHEMCR A, dot1qFMEMLRSE —fl

ERrouterl LMW EENE :

RP/ 0/ RPO/ CPUO: r out 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 pv4d address 10.1.1.1 255.255.255.0

1

iE Zrouter2 L fdot1qF ST H :

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

encapsul ati on dot1q 2

rewite ingress tag pop 1 symetric

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

pP2p p2p2
interface TenG gEO0/ 0/ 0/ 3.2
interface G gabitEthernet0/1/0/1

IR ETenGigE0/0/0/3.2M F N E B B HE — @/ 2transportBB ¥, Router3EiEHEZH20dot1giA
1E | IELFAHE Brouter2 LB TenGigE0/0/0/3.2 7 N EAE AT o

rewrite ingress tag pop 1 symmetrican = AI £ 8 A 75 [ L MIBREAEHK2, HMTenGigE0/0/0/3.2
WERCEBWA LG LEME , HibEGigabitEthernet0/1/0/1 L | ERIBERH A B EHEXBERE
%,

Router 1 {EIA RIRBAVFAAE , 18 LLFAHE B2 = 1) [E GigabitEthernet0/1/0/1 A &F o
GigabitEthernet0/1/0/1 L% Brewritein & , Rt T &5, #HIARERER,

EE R4 ERTenGigE0/0/0/3. 28 5% H X8 , IR rewrite ingress tag pop 1885 Y symmetricEs
BF  dot1qZEH2EHE, oS EADAMLEE —EER , BEE OB LEBEH#ZE —EE
. AT Rrouter3 LRV EHI -

RP/ 0/ RSP0/ CPUO: r out er 3#sh run int ten 0/0/0/3.2
interface TenG gEO0/0/0/ 3.2

i pv4 address 10.1.1.2 255.255.255.0

encapsul ation dot1lqg 2

{5 A 8 B AYshow interface Mshow 12vpnds < ES 35 7 T 5T 8185

RP/ 0/ RSP0/ CPUO: r out er 2#cl ear counters
Cl ear "show interface" counters on all interfaces [confirni]



RP/ 0/ RSP0/ CPUO: r out er 2#cl ear | 2vpn forwardi ng counters
RP/ 0/ RSP0/ CPUO: r out er 2#

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

RP/ 0/ RSP0/ CPUWO: 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 detai 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 I 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

IEANFEHIRYABEX , TenGigE0/0/0/3.2 LK B K B K1 B B ELGigabitEthernet0/1/0/1 L EIX N E RS
BILE , Rz R,

3A228HENFIE

& 1] LA#&encapsulation defaultty 777 F R GigabitEthernet0/1/0/1 LI ENHE , LAEEFT A AR
, B ff Fencapsulation untagged %&£ L ¥ R B A FIE

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 LN A 5 [

& 7] LATE GigabitEthernet0/1/0/1.1 £int A B A A #E ARE2 , MAETenGigE0/0/0/3.2 L R#AITIEM#ER
£ , MA =M AL B @ETenGigE0/0/0/3.2 L # AR E2:

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/ CPWO: 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

it , B LAER , £ Hencapsulationflrewriteis THEVCHER | EEEHFIEMVLANEZEE S EA
FIR M T A BEM,

3.2 S AR IR X

3.2. 1868

EEFAABRRE(VPWS) (LB AEZEBMPLSEEE 2 A (EoMPLS)) A FFMEL2VPNIZ &2
#&(PE)& B ZEIBMPLSEEHL2VPNRE, MEL2VPN PEEEERMBETEMLEER K THEECH
pd | Eﬁ EMPLS# 0 #B{EL2VPN PE L ERH M EACEBEMPLSHEM EAPW ( BIMPLS
PW ) #E1TERE,

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 ] MWIP LS ) route rd

CE PE Fseudowire PE CE

BEPEMEEE —EAMPLSERS EEEEKPENIRD, LERBEBARNIBEGE(IGP)ER
, AIABIBMPLSIEE 7 8t € (LDP)SHMPLS i & Ti2(TE)E .



EMEPEETMZMEYL T B EVPLS LDPRTE , UECHANR LD RHPWHMRE, —BPEM
—{EPE&E &£ MPLSERLUZEPW,

it : HABGPAIARFAMRMEE , EARNEL KRB I HEITRA

router2 E EA#AC LW RESHEREMPLSEEHE

- AEBMPLSEE R EiZrouter3fVIREINIGPZE., MEEBEEZERHN , HIEBETUREN
— nuliEH ; EERFTHMNIGPER,
- AEMPLSIZE  Brouter3@i B #ZLDPE B S HPWESR,
- BEBEMPLSESNWEBEMHERT , PWEGHF AR EMPLSER 2%, FEZERT , 24
FrEeEAMMELER , XAEFERELRE,
- ERmpL2EEER SR IREE,
- BLVLANERBBPWER , EREUAREEMPWR A,
BIZE B , EMPLSE /O F Mrouter32 8l , 28 HIGPES S ABEMENIEERZER., Rt
, router3Ut UE’J'IlﬁJ:Hiﬁ“%E’J’fﬁﬁmrouterBﬁgﬂvﬁﬁﬁArouterZJ«MEHRPWE’JPW*“EO E3]i4
, Router341i& FEEZ &2 N B E B ZMPLSE B 7 2 R B 5EF ZIRouter4 FIAC,

ELE—ERflF , FEZEEBRESELVPNREREEAEKPERLOMWMPLSER., U TENAKE
routerZL%ﬁE’Jiﬁ{’iU :

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

F A% Brewrite ingress popin & , FILEANVLANEZR 2 ZBPWER ., SRASEHHENA |
EAEMESTEPW,

3
§ﬂ
E

L2VPNEL B 15 E A B ACTIIZE i L2VPN PERIPW IDES —iH A ARE , Y EHASEBESNEER
__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 V¥ FEFHRE S -

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 dot1lq 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

f# Fshow I2vpn xconnect detail i & SA8 457 33 EARH FFHEFA

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

G oup 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; i nterworki ng none

Statistics:

packets: received 186, sent 38448

bytes: received 12644, sent 2614356

drops: illegal VLAN O, illegal length O

PW nei ghbor 10.0.0.11, PWID 222, state is up ( established )
PWcl ass not set, XC ID 0xc0000004

Encapsul ati on MPLS, protocol LDP

Source 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
Group | D 0x4000280 0x6000180
Interface GigabitEthernet0/0/0/1.2 G gabi t Et hernet 0/ 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 Ox6

(router alert label) (router alert I|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: 3221225476

Create tine: 30/04/2013 16:30:58 (21:31: 00 ago)
Last tine status changed: 30/04/2013 16:36:42 (21:25:16 ago)
Statistics:

packets: received 38448, sent 186

bytes: received 2614356, sent 12644

HUERES , FEE

- ACHEBRAKERET(MTU)E1504 , RAACEHNEBEAZRREEY., SHAMTULEMRT , &
BIPWAEHE R,

- EACLEEW T186EERT , WA EPW LEIX,

384487EPW L W B & B a W R FE R TEAC L%,

router2 L (Y AR 1#h 12, £16026 , Erouter3ARIEAARBEBENEER. HRIGPEBREHEIEE



“HMPLSEEEY | HitfErouter2 LR ERA , WiGEMPLSEZEBEATEIZES . Router24l

EEZEEEXPWERNEAFEREEIAC Gi 0/0/0/1.2:

RP/ 0/ RSP1/ CPWO: r out er 2#sh nmpl s forwardi ng | abel s 16026
Local CQutgoing Prefix Qutgoing Next Hop Bytes
Label Label or ID Interface Switched

16026 Pop PW10. 0. 0. 11: 222) @i0/0/0/1.2 poi nt2poi nt 2620952

3.2.2 PWHIACHB ARG

EHHBERIXERTS , ACHIPWREE. Hit , 201RACEIR , L2VPN PE&EIBLDP R HPEIE
PWHRREFERABRRAASE. EEE TPWITERREF | EMBRIKNM. BHFAMENR  F2RLENS.

ELUTEHIH |, ACTErouter2 LREARA , BIEEA& "AC Down, PWiREEEIX Blrouter3:

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 ( renote 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

Router3 4182 imAC 2 EAEA M PWERAES :

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

Group test, XC p2p4, state is down; |nterworking 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 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 |abel)

(TTL expiry) (TTL expiry)

Incom ng Status (PWStatus TLV):

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

Status code: 0x0 (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

3.2.3R Bl4FAE BI5 PW
AICAEAMER B HPW — B BI4F 8515,
- BABPWREAERVLANKPW, W APET FEM BREEIBPWERNEAVLANEZE,
EEREVCHFA ( lASR 9000 ) £ , BMBEEREAACTH AR —Brewriteds H B HEA

VLANEZE , At Age R BEMNEEBPWERKNVLANEZE, AT HREETREY , EVCEA
EEIETHAEB4 PWEA —EEBVLANEZEO, H45EPWRE Atransport-mode viants Bl E



K. EIRPEEEREVC , YEBBIEMRVLIANEB R EERNERER.

BR , MREHEEVCFEMIEVCT A EEAFIEPW , RIFJ e B R ERFEBE, 3F
EVCE &K EMVLANEBRAERVLANERE , MEE RIS ERVLIANERELSATRERD
15, EVCF &R Arewrite®s TREGBAM LB IINVIANERR, BBE B4 PWESR
VLANRERNGER , W EEEREARNAERERO,

BRIfE#ICisco I0S XREXBE MR AR E A R B4 PWEYIhEE , A {E Atransport-mode vian
passthrough@ I EBIZEK0, 2 AMFE(EFP) LHVLANEZRBRELBRRAZLVRE—R
EBE K HASAERERR4PWLEEBVLANESR K YHEXRGF  REFEXERNEEER.
BANHERESRBEE ENERBBPWIEH 1 EEH,

- EEFPWHEAERNC KBENPW, BAPESRAETNE LERMNK , REEFME LERE
ERIRMRF A EER 2 RNE, TEEBRBRES PWEXSEERNKE , W EEREVCHF
ATEEEHRER, EREVCH T A REHMEArewrtedd TREEAE L EKFHVLANER,
ZVLANZRERN R EBHEBISHPWESR , ERFEREIKER,

BRIERT , L2VPN PEEERBRESESEPW , AT REIFTR :

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

PWH! BlEthernet&x R E BII5 PW,

LA Rrouter1 83 3 FHrouter2iEiBPWE 2 Zlrouter3HIARPZE K 1 EEEE 23 HAEY -

Frane 38: 82 bytes on wire (656 bits), 82 bytes captured (656 bits)
Ethernet II, Src: Cisco_2f:dc:04 (00:0b:60:2f:dc:04), Dst: Cisco_le:93:50
(00: 24:f7: 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, CFl: O, ID 2

Addr ess Resol ution Protocol (request)

MPLS#ZE#.16031Hrouter3 @S5 HWPWES . EESHINEEAIHE —EH Mrouter3 2 BH#EST , Hitt
BEIGPER,

HENZAWEEEPWER 2R BME ., IAEPWESF  BEERREPREE.
BIERSEPW , HR R Arewritern TS HEL |, AU EERAC LERNEAVLANEE2, H
REREVCHFAE LR EEHEHER , AEREFTEECRRBACHER. FI8 , REEF
B RI5 PWH E B VLANZEO,

70 R Arewrite ingress tag pop 1 symmetricis SH#{TELE , RIFT 2B BPWERVLANEZES,

LA 85| RE4BPW |, #Erouter2Frouter3 EEXE T pwiE Bl

AR NREE-REREEB4 , AIPWEREFEEALRS "iHR  PWEBITTE,

| 2vpn



pw-class VLAN

encapsul ati on nmpl s
transport-node vl an

1

!

xconnect group test

p2p p2p4

nei ghbor 10.0.0.11 pwid 222

pw-class VLAN
!

PWE B Z K#AVLANR RE B4 PW,

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

BE  EEEEANMEREAT —EBEHESRO0:

Franme 15: 86 bytes on wire (688 bits), 86 bytes captured (688 hits)
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 Il, 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)

HERBHHEVCHPERIBREREBR Y ERHAMACEEEER2MNME, HOPEHEPW LB ERE
BAEACLEEENAHIZRIEE, &H%Em&mm%,‘%gﬁluﬁﬁpop 14178 | RIERENEBSE
FsHOBE E#E | B EPW EBRNEZER2NESHIETEZR, rewritem BIEFEE , BREF
#m &1EET£PW|§’JW“$EEE’J B,

3.2.4%5BPW

AT LAEL2VPN PERIPWIT A 2 YENMEEAAC:

LoD el [Fh]
100013 100032 woo11
roter? routers router3
G0/l ai /iy o e G 0/10)2 Bl g
rauterl % 5 WS : @ routerl
CE PSEL diosire Feeudolkire e =

Router5EPW LR EIZR Brouter2fV & , ¥ #E 5 —EPW L H 3R #Blrouter3, A ltrouters57E
PW2zRBARH#E | LAMEErouter2Mrouter3Zz B2 M — % [EERPW,

I fErouter2 L M ERE & $5 mrouter5fE AR IKPE:

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

|
|
|
!
router5 - VA RER ELARH! -

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

xconnect group test

p2p p2p5

nei ghbor 10.0.0.11 pwid 223

|

nei ghbor 10.0.0.13 pwid 222
!

description R2-R5-R3

!

!

1

descriptionfi 2 A[EMY , M iE Arouter5Ei% 2| SR IKPE ( router2Frouter3 ) FIPWRIRE B &
EE(TLV)H, EFEERHEHTPWRIRE  £EEHRPWREE , RAREA.

i Ash 12vpn xconnect@ 5 AR PW I HRTLV:

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

Group test, XC p2p5, state is down; Interworking 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 di sabl ed unknown

PWtype Ethernet unknown

VCCV CV type 0x2 0xO

(none)

(LSP ping verification)

VCCV CC type 0x4 0xO

(none)

(TTL expiry)

Qut goi ng PW Swi tching TLVs (Label Mapping nessage):
Local | P Address: 10.0.0.12, Renote |IP Address: 10.0.0.13, PWID 222
Description: R1-R5-R3

Qutgoing Status (PWStatus TLV):

Status code: 0x0 (Up) in Notification nessage
Statistics for Ms-PW



packets: received O

bytes: received 0

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: 0xO (Up) in Notification nessage

Qut goi ng PW Swi tchi 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 O

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#§PWAHITLV:E E HEPWHY EEE &% Rlrouterd , W AEPWRIETLVE R EPWH S EEIX T
router2 , % Erouter3,

3.2.5T#

HEHPWAI AN ERWELE , EREPERACHBR KRR | 15 W18 5B ERFER.

3.25.18& 0Ttk

MRIEMHEE ML EMPLS O R ERME AR AEER , MPLS PWE 3 BN ZHT IR 1K,

3.2.5. 26 IPWHY T



FFg(CE)&RE W LUBIB 2 KM A EREIPE , MEECEMPEZ BFE AN 8§ iR fEHF
R, BE—EEFESERREMEN , EHESELEREBFAK. FEZ , EFaRMH
PETTER , A RPEREEE S E R 2B,

—BISFEREAMBEPWEHZEER. SEESREMECEZEN ZARBHANKE

router?

router3

Bundle-Ether Bundle-Ether

|I.. .II| "i
routerl @ | MPLS routers

routerd

Pseudowire

PEFAKILBHST , MBBBPWER M ERHE  SHEHERRESEEHE(LACP)E , CEEELEZ
Faligémo

HWERETH , ERACHPESEFRAREMEA , EHARIFET,

B KM Cisco I0S XREXREMRAN4.2.1H9fRAH , ASR 9000~ 2 &EiBL2VPNEHLACP
BPDU.,

FELLRRETH , CEMR —EEHME, AJUECELEANHMITARIIREZHE

- ZRBEEREFEMC-LAG)
- ASR 9000#83% E# 1L (nV)EEE
. Cisco IOSKR#igs FMEB XA (VSS)
. Cisco NexusX #a# I i #F 12388 (vPC)
HPERAERE , FACHIMPLS PW2 EHE — B EMN B HER,

3.2.5.3 PWTLER

PEIE AJ LUBIBPW L ER T BB IR 1 TT &R o



o0
10.0.0.12

Frimary PW route 3

Lon
10.0.0.11

router2

Gi 0/1/03.2 m

routers

Gi 0f1
routerl @

CE

Routerd
10.0.0.14
Badup P Leon

Router2 E B &[Elrouter3fI EPW, EEEEBRT , ?ﬁ?routem§|Jrouter6E’J$ﬁ§%JEJ_EPW{§ o
Router2tt 5 — BB R HIPWZElrouterd ERESMAREE BEEERBRT , ZPWLEEREEB,

MREPW, EPWHIEIRPE (router3)siEiwPE EHAC(router3) tHIE AR |, Rlrouter2& s BN A 1
BPW | REFRBRE. BEMBRE K REFREEEPW,

router2 EIERES :

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 F HIEAELHAE A -

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

1

1

1

E%Eﬂ%#’ﬂ' PWZrouter3 @ FAEENARRE | PWZlrouterd B A s FAARKE

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 Name 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

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 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 I D 0xc0000005

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 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 I|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 cpw/cl 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 |abel)

(TTL expiry) (TTL expiry)

Incom ng Status (PW Status TLV):

Status code: 0xO0 (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 0

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

HRACIKREFNMPWIREEZBEM , Eitt , Erouter3 - WACEIBIRF | router3& @router22 H "AC
down. #AiK. Router2fEH FPWESER I BB w9 PW:

RP/ 0/ RSPO/ CPUO: May 3 15:34:08.772 : |2vpn_ngr[1121]: 9%.2-L2VPN_PW 3- UPDOWN :
Pseudowire 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- UPDOMN :
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 Name 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 VLAN O, 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

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 Renpote



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: 0x6 (AcC Down) in Notification nmessage

Qutgoing Status (PWStatus TLV):

Status code: 0xO (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 message: send O 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 ID 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: 0xO0 (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 0O
Statistics:

packets: received 25632, sent 51735

bytes: received 1743230, sent 3752406

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

Erouter3 EWWACE#BIRLEF | router248 EPWEHBUA Flrouterd , TiPWZE|router4 € [B] 18 2 1545k
BE

/G~ 0

Erouter3BAfE , HITPWHEMA , Mrouter2@ X EZBAHEIEAEH,



T—E@#ESREEREEMIALTHEPENECPWITE :

Lo
Lod

infi00 10.0.0.13

router? Frimary PN route 3

BE222.2
BEXILZ

e }
{l_{\'f{ -.' y
I-.I FE @ routerh
rauterl MPLS b

- 1

CE
BE222.2
BE222.2 routerd routers
100012 100014
Lo0 Badkup P Lol

B2 , EMEPWRERRFENEEMER , K2R ROPWEBRIEE , BARBHEE| AWK, RIKE
EER  BREERERBIBESTP), BER , EFHFE—EEMN ENERETBELERE S —E
U, Bt RFAEEESLEPWLETENS , S AEESHMEM I < EERS, WRmBE
HeBRAE—EREER  NLBEHE  REAERENE,

—BRRARRE— 1IH%EE’JW1IPE§53E2M&CEZF3EFHMC-LAGE#B’F}O REMEPEZ—RA

THHESBKE , ALIEREBHPWERNEBNRE, 5 - EPENBRHAXEREMEAME , L HE
BRI BHWPWERIS. MAREEEZHRE —EPWENEHRE  ELFEEIARE, S5
BPWHIPE 2 —{Efi AR PW R IR s vk B 79 58 —{EPE,

EERENGET , FBNESFESKE L Rrouter2frouter3 L, TEEINPWILRAME 2B, UT
Rrouter3 LRI 4EEE :

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

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 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

bundl e wait-while O

bundl e maxi numactive links 1

| oad-i nterval 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 I D 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



FErouter5E |, A EMEE K EEEIE Mrouter2fI EPWE B AAREE | Mg @routerd g0 PWER
ARIRAAREE -

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-del ay 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 swi tchover suppress-flaps 100

m acp iccp-group 2

m acp swi tchover type revertive

m acp swi tchover recovery-del ay 40

nac- address 0.0.2

bundl e wait-while 0O

bundl e maxi mumactive links 1

| oad-interval 30
!

RP/ 0/ RSP1/ CPWO: 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/ CPUWO: 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 Narme 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

Cisco extensions: Disabled

nLACP: Operationa

I CCP Group: 2

Rol e: St andby

Foreign links : 1/ 1

Swi t chover type: Revertive

Recovery delay: 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

Frouter6 = |, EHEE K EErouter3Z BIMERERERATRE K MEHHES K EHrouter52 [EHY
EHFEERSHARE

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)

Erouter3 LM EHBE R ERER | router6 S HERA PR EEE Brouter5:

rout er 6#sh et herchannel sumary
Flags: D - down P - bundled in port-channel
- stand-al one s - suspended

|

H - Hot-standby (LACP only)

R - Layer3 S - Layer2

U- inusef - failed to allocate aggregator
M- not in use, mninmumlinks not net

u - unsuitable for bundling



w - waiting to be aggregated
d - default port

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

Group Port-channel Protocol Ports

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

H R R #8 Bether2227Erouter5 EEAER , X itk Erouter2 BB PWE B BFEIET

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 Narme 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{8 8| Zlrouter3FIPWEESER , BB ¥ router5SHY i PW:

RP/ 0/ RSP0/ CPUO: r out er 2#sh | 2vpn xconnect
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
test p2p7 UP BE222.2 UP 10.0.0.13 222 DN
Backup

10.0.0. 14 222 UP

RouterSNEHEERERAEAPRE | UEREFTEPWEIrouter2:

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

VWait while timer: Of

Load bal anci ng: Defaul t

LACP: Qperati onal

Fl ap suppression tinmer: 100 ns

Ci sco extensions: Disabled

mLACP: Oper ati 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 I D 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/ 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 UP BE222.2 UP 10.0.0.11 222 UP
Backup
10.0.0. 12 222 DN

3.2.5.4 ASR 9000 nVil ik sE &

TR ERMC-LAGHPWREN R ERESHEFRY , EARELEEHBESHERERBAMRE
, A EMERERGE T A EERRE,

NMREFEFRBEARTRERENEEME , BMERERENRAET , B AILEASR 90005 £ EE
REPEREMENCETNBATKNE—RER :

routerl % @
CE

MBS
.i
3 i
BEIFL Z rackl BE333 2
k L
Lo Lo
10.0.0.11 PW 10.0.0.13
routerd 3 routers

LEERETSHMCEMPE B MA I EHER MR, MERENZOEEAFERHITSG — RELHE
MPLS#/ U B B O FHETTER. MEMEFMLHE , IR TENNVE, tESRER
IR

MREFLEHECELERE , AIRLIACERRSHBRRS R

. MC-LAG

. ASR 9000 nVE &
. VSS

. vPC



ASR 9000F &£ LB BEFFEA

interface TenG gEO/ 0/ 0/ 8

bundle id 222
|

node on

interface TenG gE1/ 0/ 0/ 8

bundle id 222
|

interface Bund
|

interface Bund
encapsul ation

node on
| e- Et her 222

| e- Et her222. 2 | 2transport
dot 1q 2

rewite ingress tag pop 1 symetric

!

| 2vpn

xconnect group
p2p p2p8
interface Bund

nei ghbor
!

BE

t est

| e- Et her222. 2

10.0.0.13 pwid 8

ﬁb

0N

MACHi it Bk, AT EHIEE RIS K AU -

RP/ 1/ RSPO/ CPUO
Hardware is Ag

:router2#sh int bundl e-ether 222 | i address is
gregated Ethernet interface(s), address is 0024.f71e.d309

Internet address is Unknown

RP/ 1/ RSP0/ CPUO
RP/ 1/ RSP0/ CPUO
RP/ 1/ RSP0/ CPUO
RP/ 1/ RSP0/ CPUO
RP/ 1/ RSP0/ CPUO
RP/ 1/ RSP0/ CPUO
RP/ 1/ RSP0/ CPUO
RP/ 1/ RSP0/ CPUO

irouter2#

1 rout er 2#conf

:router2(config)#int bundl e-ether 222
:router2(config-if)#mac-address 0024.f71e. d309
:router2(config-if)#commt
:router2(config-if)#end

irouter2#

:router2#sh |lacp systemid

Priority MAC Address

0x8000 00- 24-f
RP/ 1/ RSP0/ CPUO
RP/ 1/ RSP0/ CPUO
RP/ 1/ RSP0/ CPUO
RP/ 1/ RSP0/ CPUO
RP/ 1/ RSP0/ CPUO

BmS< , ER

7-1e-d3-05

irouter2#

1 rout er 2#conf

:router2(config)#l acp system mac 0024.f 71e. d305
:router2(config)#commt

:router2(config)#end

1/0/0/8 ) , XA MR EREE THEMAFNE :

RP/ 1/ RSPO/ CPUO

Legend: ST = State,

SB = St andby,

XConnect Segne
G oup Nane ST

:router2#sh | 2vpn xconnect group test
UP = Up, DN = Down, AD = Admin Down, UR = Unresol ved
(PP) Partially Progranmmed

SR = St andby Ready, =
nt 1 Segment 2
Description ST Description ST

ELACPRFEMACH I RIH A BMACH I | LUBE 615 E M 4R 1 4 BS T B B

Mo AME222 , SEMEEE—EXE ( #2R0.LA101E0/0/0/8 , #ER1 LSA101E



3.3 CDP

Ciscolf HIZR MR MEBFBEFEIE T HFdot1qRBNICOPH I, EREAXXERMNIOS XREZHEFK
FELCOPERIER  AZEARTUREELENTEREMERR

Lol [T Lep

100013 10.0.0.32 BN RS
rauterd s route r3
&i 0 ﬁwvws Bi 01 4
cE Feeudowine Pseuduwue FE =

EtHRESD | RAESF1ITTLUSEARBPE router24f ACDP#BE R % CE routerd , EREURAEE

3.3.1 L2VPN PEM =4 E L kB A CDP

REL2VPN CEE’JCDPﬁﬂ@ELiRﬁﬁ%ﬁO MEENEE E Bl2transport , HEMRHEK
EHBHCDPIETEMN 7/ E , AIMEL2VPN CE##H B #2145 (f£ Fshow cdp neighbors@i %),

LT RENEAVEM

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

|

|

|

UTFERE®E T EREH -

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

1

1

1

EEW1/T1’}'J¢ COPERBRBEBR X ERERHA , I ACEMKIIRR/COPME. CEXRIGPER
ACDPEBE :

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 - Renmpte, C - CVTA, M- Two-port Mac Rel ay

Device ID Local Intrfce Holdtme Capability PlatformPort ID
router4 Gg 0/1 168 RS ME-3400G G g 0/1

3.3.2%L2VPN PERY =+ E L LA CDP

PEREARZENWCDPERS , PEFMCES KA ARE, B2 , EL2VPN PERENHE LBUAH
CDPHEs , CEEATRIIEI®CE,

il
il

‘\
JE:

TEEEELE Bl2transportfd =/ E LB ECDP,
Ez;ﬂz%iﬁn H LA ECDPE , PEEHECDPERIE. BIECK2EH FNEEER TR
ZEE K CDPE #3 (£ Aencapsulation untaggedsiencapsulation default@s )ttt & & £ EEE
Mo EEERERT , COPERSTEERIIRIKILE,

344 R

MERL2VPN CER 2 A#B3c#ag 36 H1IF/EML2VPN PEEX £ FBPDU |, BliELBPDUSEAE
BRERE , WAREL2VPNE & 178,

MRENEEE B2transport , =& 21 R 7 1£ £ A encapsulation untagged=kencapsulation
default@ S ELE MY 12transport 7N M , BISTPEMST BPDURLAREZEN SR EE , W BBEHH
R EREITER,

FEVLANAE B Plus(PVST+) S RIEPVST+PVRST+)E X ZHABPDU , 21 RFHEBPDUR
dot1gZEE M I12EE F N E , BISEESLEHBPDU,

AT 2HEEH S
Lo0 Lo
10.0.0.132 10.0.0.11
router? routerd

. — L o~ T .
Gi 01 Gi 0/070/1 ST e 5 Gi 0/1/0/2 GiOf1
routerl % E . E " WP LS ) routerd

CE PE Fseudowire PE (e

Router2 Mlrouter3 iE 7 & R E B FAEN BB dot1 R B2V FAAE

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

!

interface G gabitEthernet0/0/0/1.2 | 2transport
encapsul ati on dot1lq 2

rewite ingress tag pop 1 symretric

!

| 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

35 REE1 fswitch4 U EIVLAN 150 & EEBPDURIVLAN2 ) EAZEBPDU ; EAREE SR
Gi0/1 L Higmswitch4:

swi t chl#sh spanning-tree vian 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)
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
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)
Addr ess 001d. 4603. 1f 00

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

Interface Role Sts Cost Prio.Nor Type

GO0/1 Root FWD 4 128.1 P2p
WiBLEE |, WhEANE RS EE BB ERBITEA . BENEEREERENERBTIEBED
REEEEIS — @R,

WMRIEFRE —EUE R ERR —EPWERS S —E¥EE  YERAERMERA 5| AYERE , A&
FAEEMESR LETERS, ESRMEEKRERETRAN, St , FECE LEEE i
bpduiiB8s , HEPE LEE ZAMBRKHEBE , LAEREBPDUERR B EMACH 1 RIE, PEL
B 2 AR A BB E AT AR EREABPDUE FEMACE A % LEBPWE Y H 2 5L 21 E /Y
5o



& 0] LATE R 18 v B 2 8 & 9 = {81 2transport(sub) T E T~ EAIEE B E -

et hernet-services access-list block-invalid-franmes
10 deny any 0180.c200. 0000 0000. 0000. 000f

20 deny any host 0180.¢200. 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 untagged

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 ation dot1lq 2

rewite ingress tag pop 1 symetric

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

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

ethernet-services ACLBI 8 E EBPDU:

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

et hernet - servi ces access-|ist block-invalid-franmes

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 mat ches)

60 deny any host 0100. Occd. cdce

70 pernmit any any (8 hw matches)

Switch1 F~ B #switch4#ZUkBPDU , A thswitch1IRER SR :

swi t chl#sh spanning-tree vian 1

VLANOOO1

Spanning 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 Tine 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
EEF LEABEARESMERINT MR CEEY TEMER , EFREREDE , MA
BERRE SEEPHEE, it , EREPWLEERAEKER |, FEREALE BRI A TTEAEE

, I HPW1 2 4 B 2 R HY ME — & 4R,

MBUE - EEESEER , FEAEMURVPLSHERASRZURERBINZARBRAE | 0
MSTHZEAME(MSTAG)HPVSTHEAMBE(PVSTAG), ERAGHEEN , F2EZHRE —.

4.% B R 1

P &EE -
FHRGCEHTEEHEIMEFER)TERASHHRERANGSTHNESENA,

BHEFRTH(EHEEMTFER)XERE Eshowin . £AOutput Interpreter T B gk
showis T Ha B 247,

BEZHL2IENTRERE , F2RERS B 2E R

AR ERPREMENE , HEL2VPNR RN ERSERE -k , YES
—ImETEE,

EEBEPERMENLNNER , 2 AKRRIMELAMETIORE | SUERKRE B WMACH 1 TE
EREZENVE, TREBRBREIIMNEANRMACHIEETMACEE | WEBEMACH IR,

R E A e 5 R EIAFAAE

- EREEZTAEITEER, FRRREHREEZLRE,

CEEEEZARREETNAEE , BEMABRRREEERE(GMP)SEBEREENZE
(MLD)ESEERSFRBRIN . (E PR R 5 LAPR S AR #5872 MR =R,

- BRIMACHb it TR B ZE S macttb it ® — 0 M EREE ( RAMER ) SEBEEPNFEEL
et R E R 1% | LABR SR A HY BB B2 R R,

- BHIMACH 1 B B Eimactb it =& —ZF 7 Y BB 165 E 2 T 2 B B H FIMACHE LRV 2
1£Cisco I0S XRE BB/ , EiEREIIERELANTE 5B 1EE1E., BB Cisco IOSERRMTEE P HIVLANEE
L, TRIZEER , IOSHHVLANERE ZIVLANGRS: , ZmIEETRUNK LA #Edot19iZ# ., Cisco
|IOS XREXEE RV MBI AR ER Fldot1q VLANEZE IR, B LAEAEVCE R RIRIEdot1giZH |, W1
B —EfEEE P EETREdot1qg VLANFRIEdot1gF N HE , REEBREBENNE.


//tools.cisco.com/Support/CLILookup/cltSearchAction.do
//tools.cisco.com/RPF/register/register.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

BEEEAR 2 —EEESE , ﬁ%%ﬁ%ﬂ%ﬂ%ﬂlﬁ*&ﬁ/m —{Bmac-address-table £2 &1 43 #5 iz B3 Bt
( F?é‘liﬁﬂgiibiﬂfﬁﬁMAcﬂﬁ' EEENIEER )., EEBEHE—EIPV4ZIPVeTH , HHEE
BT E TS EEER,

BEEA A EE —EREED, ERREARNERNSZE, B EBEABN T —Eshowin v
, MARE S EBEBEBIT —Eshowin . IR Bmac-address-tableH EAEEH: ; ©SERAR
it & Fshowdi o

4171 iR
ER—EFEELRNHT

rauterl
00
Gi0g 0y3e .2 oM 0r3s2 G0 0ya32 Wlan2
192 16582 2024 192 163.2 3124
foute 2 Tenr2iig 2 fouters

192.163.2.4524
Telnnn.2

outerd

Router2, router3Frouter4i@iBASR 9000:E4E , ASR 90008 = A B e Z EHILAN,

ARAFNTEEENT

(i
[11

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/ CPUO: r out er 4#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

router! W EIF Bdot1gEEB 2N E RS , WEHEBR QT Hdot1gEB 20 E M BT,
ERERERS  ACEEMEIRE :

1. BAPTBEACEEAdot1giE &2 , Rt B LIS HREEE L | AR AN E LERERN
dot1qZBEWEH N HE LB, TEEMFEHrewrite ingress tag pop 1 symmetricin

2. B EAQ A E LEHEANdtgRER2 , W H O 75 @ - HEHEEdot1 R &2, EE%EE
BEMERATAERLRSR  ERFERBRUERSAEERERE , RACRABREMRT
RNEENE, UTRABRERTRERELENWEES]

- MREBEEHPHERSIARBENBVINE , AIXEEBVIEEREERS , MAETER. &
#’ﬁlﬂﬁaﬂ , nﬁ/BﬂﬁBﬁ
- R HEFERATEJt BRI HAC, dotlgZB2e A S LEY | B —Edot1giZ
FigEwm Ao EHEEFAE , R2TFR. BVI
frouter1 LY E{EAC L& Hdot1giZH :

RP/ 0/ RSP0/ CPWO: r out er 1#sh run int G gabitEthernet0/1/0/3.2
interface G gabitEthernet0/1/0/3.2 | 2transport
encapsul ation dot1lq 2

rewite ingress tag pop 1 symetric
!

RP/ 0/ RSP0/ CPUO: r out er 1#sh run int G gabitEthernet0/1/0/38.2
interface G gabitEthernet0/1/0/38.2 | 2transport
encapsul ation dot1lq 2

rewite ingress tag pop 1 symetric
!

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 ation dot1lq 2

rewite ingress tag pop 1 symetric
!

ERUT =ZBACREEBENEE

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

bridge group customerl

bri dge-donmai n engi neering

interface TenG gEO/ 2/0/4.2

1



interface G gabitEthernet0/1/0/3.2
|

interface G gabitEthernet0/1/0/38.2
!

!

!

%ﬁﬁﬁﬁ%ﬁﬁ?ﬁﬂ%ﬁﬁ%iﬁo MRFERBLFFHEMBRFE , AR UER—EEEE
customerl TERETEM, MAFBEBIBEBREMEF  RAUMELFNERE. ELETRFEAETER
HiRBEETOE , BREFE T IRERELETOE

{ Fshow run I2vpn bridge group customer1 bridge-domain engineering@ < B R BB N E B,
{ Fishow run I2vpn bridge group customer1is SR FTEBEENEE.

{5 Fishow 12vpn bridge-domain bd-name engineering s % Zshow 12vpn bridge-domain group
customer1 s SR E BRBEHNER.

RP/ 0/ RSP0/ CPUO: r out er 1#show | 2vpn bri dge- domai n group customerl bd- name
engi neering

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: 3 (3 up), VFIs: 0, PW: O (O up), PBBs: 0 (0 up)

Li st of ACs:

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

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 PWé:

Li st of VFIs:

RP/ 0/ RSP0/ CPUO: r out er 1#show | 2vpn bri dge- domai n group customner1l bd- name
engi neering det

Legend: pp = Partially Progranmed.

Bri dge group: customerl, bridge-domain: 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 time: 300 s, Type: inactivity

MAC Iimt: 4000, Action: none, Notification: syslog

MAC limit 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 (00: 18: 06 ago)

No status change since creation



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

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: 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 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

I 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 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 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 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 463, sent 11839

bytes: received 35110, sent 859028

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:

NMREREZEACLERERINEELTERI , 55 MAshow 12vpn bridge-domain group
customer1 bd-name engineering detis &

MR EHEmac-address-table , 5E#§ mac-addressEa# = 718 Elshow I2vpn forwarding bridge-
domainfr S H :

RP/ 0/ RSP0/ CPUWO: r out er 1#show | 2vpn f orwar di 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 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 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

FREREEPEKREER , AR FEERPHITMACEE, MACIHHHIERIBEEBERE , EILEER
RTEEEEEMULEERHKRE . EEFARBTIH Ashown Tl , EERSERREERRENE
F, EHRZ15¥ 2R, IFEEFRSRIEER (0, MRRBK) , eBGHEDEEmac-
address-tableB E 5 AR AE, {# FI2vpn resynchronize forwarding mac-address-tableds + F B E #7[5
THENEESR,

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 forwardi 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 conmand...

| 2vpn resynchroni ze forwardi ng nac-address-table | ocation

Mac Address Type Learned from Filtered 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
6c9c. ed3e. e484 dynamic Te0/2/0/4.2 0/2/CPU0 0d Oh Om 0s N A

RIEEFHER REFE S BREMIFTER , EItEHterminal monitor A E#REEBREA.
FEFELEE, JIFER EXRERBRPEHRRSMACH AR,

locationBBRF REASRBEHRE FNVLE. MACHUEEEPNR BRI , RtBSEEFACE
PWHIAR+~ L EEZ HEMACHE I, detailRi#E 7 AT R 1R AR RAVEHTMRA

RP/ 0/ RSP0/ CPUO: r out er 1#show | 2vpn forwar di ng bri dge-domai n cust oner 1:
engi neering nac-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 limt: 4000, Action: none, Notification: syslog

MAC limt reached: no

MAC Secure: disabled, Logging: disabled

DHCPv4 snoopi ng: profile not known on this node

Dynami ¢ ARP | nspection: disabled, Logging: disabled

I P Source GQuard: 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 mac-address-table | ocation

G gabi t Et hernet0/1/0/ 3.2, state: oper up

Nurmber of MAC. 2

Statistics:

packets: received 187106, sent 757

bytes: received 13571342, sent 57446

Storm control drop counters:

packets: broadcast 0, multicast 0, unknown unicast 0
bytes: broadcast 0, nulticast 0, unknown unicast O
Dynanmi 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 Et hernet 0/ 1/ 0/ 38. 2, state: oper up

Nurmber of MAC. 1

Statistics:

packets: received 18, sent 14607

bytes: received 1950, sent 1061882

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: 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

I 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

ZHTHFARAREERABEPEANNMACHIHEE | URESEACTEANMACHILBE,
hardwareB8 88 = B 2 /& A i HH 85 2% 5| Z 8y T B mac-address-table:

RP/ 0/ RSP0/ CPUWO: 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 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 O0s N A

RP/ 0/ RSP0/ CPUWO: r out er 1#show | 2vpn f orwardi 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 dynamc 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. 25 BT E R

LABTRY A3t SRR B R EA R , RAR AR ERERIPHFE, B2 , AHERL2TREE | 6
25| ARE , XHRESTPH seh IR !

routerd
router?
Tel0/04
routerd
?, host1
R
couterE TeldsM,0/0

router? : . :

FELLHREF | router1, router2Flrouter3#FELBEEWBEE , HArE N EHFBEREEF. MR
router4[Erouter1EiX EE ( HIINARPEESR ) |, router #§E 7Z it Blrouter2 Mlrouter3, router2i§ HiZ it
Blrouter3,router3i§ HiZ it Elrouter2, ESEHBEBRMNEER R,

EEIREE , BEASTP, STPEZER , {BCisco IOS XREBERM —ETEE R , BIMST,
ISk | Cisco 10S XRE IR X TMPVSTAGHIMSTAGZE I EWFHEIMRBAMRE, ELREIFERE

(EBEHRMVPLS ) hEANIBENTEE, BRRA , EMSTAGHPVSTAG—&iIR AR, £
Cisco IOS XR¥EBEH K MBHFAESZETMEE  AEETENERBEE , AIMSTRH —EIE,

BEEERLEERETNE , AEEIMEIFES. BRrouter! , BES :

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 dot1q 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 dot1q 3

rewite ingress tag pop 1 symetric

!

| 2vpn

bridge group custonerl



bri dge-donmai n finance

interface TenG gEO0/0/0/1.3

!

interface G gabitEthernet0/0/0/1.3
|

!

bri dge-domai n engi neering
interface TenG gEOQ/0/0/1.2

!

interface G gabitEthernet0/0/0/1.2
!

!

!

1

MSTEENELRE, EABIH | VLAN 2B E@FIE1 | TIFE L AVLANT RS TR EIE0,
( FEENRESESIES BEYSERVLAN, )

STPHEETHRBBHNEEFIARNEENELIEFNSEEENRARNBED, EEREELIERF
WEE K IEFHEREELZIEFNEEEEEREMBBID , BEEABRBE, EXHId , AHIE
OEL Brouter3MI {8 LB 1K Frouter1 , EItkrouter3 2 HIIEOM IR, ¥ HABIE1,Router1 KB 5 IEF K
Rrouter3 , B ittrouter1 2HITE 18918,

LA Brouter1 BY4HEE :

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
!

|

LA Rrouter3 LI 4AEE -

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

e EHER. E5THRAVLANEFIE /Y ¥R A EAEE .
B1E |, ®Erouter1 LIS IERIAR B $&ARKE -

RP/ 0/ RSP1/ CPUO: r out er 1#sh spanni ng-tree nst custonerl



Rol e: ROOT=Root, DSG\=Desi gnated, ALT=Alternate, BKP=Backup, MSTR=Master
State: FWD=Forwar di ng, LRN=Learni ng, BLK=Bl ocked, DLY=Bringup Del ayed

Qperating 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 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.f1e6 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 DSCGN FWD 24576 4055.3912.f1e6 128.1

Router32 fHITE0R 4R , E tbrouter1 IR FAGI0/0/0/1 L |, FEEIrouter3, Router1 2 HIE1H94R
, A ittrouter1 RZHIEFME N ENIEERE,

Router2#%FHZE , 511 Te0/1/0/0 LAY 5IIEO:

RP/ 0/ RSP1/ CPUO: r out er 2#sh spanni ng-tree mnmst custonerl



Rol e: ROOT=Root, DSG\=Desi gnated, ALT=Alternate, BKP=Backup, MSTR=Master
State: FWD=Forwar di ng, LRN=Learni ng, BLK=Bl ocked, DLY=Bringup Del ayed

Qperating 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#

Te0/1/0/0.2IEfE 82 | TTe0/1/0/0.3#EAE, ESTP BlockedfE B0x0E: |, {4 Afalse , AN E
BERERRAE ; ESTP BlockedEBOXx18R |, &4 Atrue , N EEREEARRE,

£ Fshow uidb data@s = AU R LB R EREERPEENNEESR

RP/ 0/ RSP1/ CPUWO: 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/ CPUWO: r out er 2#sh ui db data | ocation 0/1/ CPU0O TenG gEO/1/0/0. 3
ingress | i Bl ocked

STP Blocked 0x1

4.3 BVI

BEMABEHEENL2E, ATELZL2E , BEEFEEEARTHENISHT R BEEHLIEEMHES,
ELEEF , EH#1TTLEArouterdTrouter5iB H 2 b F 48 36 T3 B PR 4EEE .

HA & T #B1E M Router1 MRouter2 2ASR 9000 A28 , S AT A AIPVAFIPVeRE, Rtk
I EMARBESRTLUSIPREREEEHEE  WAEEHS InternetdA 5 |, MR 2 MFELIKE.
At FFEEREBVI, EREAGBEEMLINE , UERHELEZEINERS,

BE LR BRAREKN -

routerd
router] e

P
@ -*- Gil /001

Tel/00M

routerd

B host1

couterE TeldsM,0/0
—
router? : . -
LA 2A4ERE -

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

i pv4 address 192.168.2.1 255. 255.255.0
!

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

i pv4 address 192.168.3.1 255. 255.255.0
!

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

bridge group customerl

bri dge-donmai n finance

interface TenG gEO/0/0/1.3

1

interface G gabitEthernet0/0/0/1.3



!

routed interface BVI3

!

bri dge-domai n engi neering

interface TenG gEOQ/0/0/1.2

!

interface G gabitEthernet0/0/0/1.2

|

routed interface BVI2

!

!

!

RP/ 0/ RSP1/ CPWO: 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

BVIE—EAEBHLINE , Bt | NEEAEHEVIREBEANACLERIHNERS  BISE
BACREABLFAEAMER, 58 BVIEIERERLESENS, EBVILELREdotIqT
NE, HitEBXAEAREHIIACEN A D |, HHTEN REH1EGi0/0/0/1.2 L Fr M AR L,

ERBVITERERNE , Hit o UM a2 2 —LRE, 5L HIECisco ASR 90003 5 i
Bz LEEESHANEE : BEIRBIRE T MTE. ASR 9000 LHBVINMTETXEN TG

- FEURSHEE(ACL), B2 , AU ERBENSEL2E LEEL2 ACL,

- IPIRIEE T H(FRR)

- Netflow

- MoFRR ( EABREZHIKH )

- MPLSIZE 3 #t

- mVPNv4

- R mE(QoS)

- MEMR

- BVIH R m5E T E

. REAAEELR (Vidmon)
BVIFI LR A EEE B MER(VRAEE , MEBIBMPLSERBVI LEWHNARE , (BXAMEAper-vif
label-allocation-mode.

MRFEELRBINEEZ— , RIFREREABVI, 5 —EFRAERERHRNMEEREZEER
ABEEER  HP—EEREBEVABEEEST , A —EERERER/EFREANE , FAEI8E
E-EQEO

4.4 VPLS

4.4 1858

VPLSEESEIBMPLS PWHE Z Bt BiV B 121 & 02 — A AR F#EE ., TRMEN TR T E#EE
BEE—ELRER , RATMHNFREREL2VPN PEZ B2 MERMPLS PW_LFER 5 -


//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

10.0.0.11 100.0.13
ho st router rnuter? hastd

GIDNDS Gi0DM -
“*‘ =

@

0103 -:._‘:__,,- (= i0A0/04
5 N
2 s

hot3 Huouterd

hiostd
100012 U Routerd

_ 10.0.0.14
Fseudowire

FTESMRPW | UEREAS T MU BZBREHMAEZTHIRE, ERE , L2VPN PEAEKE
VPLS PW_ R MIEERT EHMVPLS PWLE, PWEZRE—BASBERER , Rt SEPEERE
WRE K FTEEAPWZEERRE K RAERSEIIRK, SERE B S BRI,

RHESIEEIEITMACEE, £mac-address-table FFEMACHEHEE | B REEEIBPW B BIMACH:
HE AR EE 2 B ) MACH HE R R AAIL2VPN PE, ERAIBEZOBHBERLENREEE., EE
FAEZREBIREPW , UBERIE K EZEREM. IGMPEEZENIIEIEEESR , KAER
#V’Eﬁ’fi?&ﬂ&%ﬁ:ﬂﬁﬁﬂ%ﬁﬂ%ﬁhﬂPE%L%ﬁ?ﬁﬂléo ERALTROBHRNENE  BENELEZE
HEERENEIR  EEEMFHSEPESXELRIAE K SHAEFIXELERIA,

AT ERERGIE(VF) TEESBRAIPW:

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 custoner1-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 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

!

!



EVFI TEBNPWEZDL RS BROPW. SHEE—KESEE(SHG) N —H% | LRRRE—

EPW LR EEHI S —EPW,

ALEEEAPW , EfEKRA—BEACER , REVFITERE. BEFMENR  BF2EBD.
router2, router3flrouter4 LEVAEREIEE Ll , MATERHBHBIHEHM =5 HIZIIEAVFITHEE

o

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

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

DHCPv4 snoopi ng: di sabl ed

| GWP 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 (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:

up,



packets: received 234039, sent 7824

bytes: received 16979396, sent 584608

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 PW:

Li st of VFIs:

VFI customer 1- engi neering (up)

PW nei ghbor 10.0.0.12, PWID 2, state is up ( established )
PWcl ass not set, XC ID 0xc0000009

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 16049 16042

Goup I D Ox5 0Ox1

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: 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 O receive 0

Static MAC addresses:

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, state is up ( established )
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, interworking none
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

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: 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

PWZ[10.0.0. 1209 At i 516049 , ERRFEAEBENIZWRZ KiB16049, THERFERAL
MPLSHEZE® K HAABE-FEMPLSHEZCELIGPES., AaeiE —ERENTER |, B4R
KENPWER :

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
E & #show mpls forwarding labelsin & 2 R AR FB R , B UAFERAZFEEH B Emactt it M
BEKERTIHWPW ( #EMpw-id ) o A% , BRI LAEmac-address-table P 5@ IMERRE

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 PWR BN ERRR

FRIEAT , VPLS PWHERERIS ( 2K ) PWIHE. EAVLANEBRIRER(ERE Trewriteds &
) , FAAREHEEBPWEIEZIAC,

HARLDP{E T HICisco I0S XREREEIMRA4.1.0MBEBGPHI MR A4. 31 A F R EMETEHEpwWSE , I 1E
pwE T EMBHRAvianEE. EXSX S EFELZ(VC)EAI4 ( 2AMEVLAN ) PW , HERE
rewrite}s T , SERVLANEZREE 2 B RACEHEMEMNRAS.

EFP LHVLANRBRETRRE FEDEF —EVLANER , RAMRK EBVCEE4 PW , AIFE
Hdot1qFR K. EAEAENvianEBEEXE | 25 [T H E RO,

AREEE-VFITREEREBI4MERFIS PW, FREPWAHABRE—EE,

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 disabl ed, 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 disabled, interworking none
PWtype Ethernet VLAN Ethernet VLAN

4AEBIRRAES

HEAVFITHREMENFEEE, MPLS LDPAREXNENPWES. L—ERH

AEFEIVPLS PEFTHE EI@ G | SAECEPEMSPWH B ESEAR BB NMBREPE, FiF
BRPELAREMEETRRBIMPENPW , AEAFIBPEAATEMKIL. BEPENERBIHBEN
B0, B RER A RIES E RV BEE

—EfRAFREEZEPEEBEBCGPEERIRHMPE, HAYIBGPEAESLRER , BRI LUEIBFE AR
HRESEREAE, FHit , FPEEFHELAHVHRARSBYSE |, FTEHMPESBEKREES
, FTPERIZWR B HBPER E#,

A7 BiBBGPERHMPE , S{EPEZRE & A vpls-vows address-family , ¥ HEBGPHELE M FHE
BHENFEE, BEREBAR—RBEENHMEEH  AASEHEHETY—@APW, BGPEH
R EBRRNIBE,

BPWEZI BB R RNPEEMERE : BGPHILDP, EiELRHIF |, £i5FEHABGPESFLDPE
SN REERABGPEHI R,

4.4.3.1 BGPEHEI B FIBGPAM

R HESbgp MM E ( HMPESR K B/ 585 ) 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

S RSIMBEEN | B8R AAPEE TS EES, -

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

FL2VPN#EBIEE EE R T B E B B3 FRbgpHsignaling-protocol bgp. router! EHIEEEMT :

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

router2 EMIERES :

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

%H’Q‘§1ﬁ%¢§i§£ , FEIPE E®vpn-id M B FAAE |, B =EPER 2 A M — /Y E 58 5 B 7557
(VE-ID), #{EPEEBBGPEIRVPNHFH EAPEY EABGPREPWE HAR. HMREZTEEEK
EXEE—R

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 ID: 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 I D 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 customer1: 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
LAF Rrouter3 @& I F & (10.0.0.13) ( #Erouter! LA R ) ; B F EE B MW ER MM 525
( 10.0.0.3%110.0.0.10 ) =UL :

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) from 10.0.0.3 (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) from 10.0.0. 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: custonerl, bridge-donain: 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 Tine 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 O fset Size Peer ID Tinme Created



16075 10 10 10.0.0.12 05/30/2013 15:09:53
Rermote Edge ID: 13, NLRIs (1 NLRIs)

Label base Ofset 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 Offset 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: 0
Nei ghbor 10.0.0.14 pwid 3, state: up, Static MAC addresses: 0O
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.



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

| 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:

state:

up,



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 )
PWcl 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 disabled, 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 0O

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

up,



| 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 243532, sent 51089

bytes: received 17865888, sent 3528732

Storm control drop counters:

packets: broadcast 0, multicast 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 O

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

i nt erwor ki ng none



Label 16078 16076

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 O 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 BGPEHEHRRFLDPIAM

{ Faddress-family 12vpn vpls-vpwsin S HBGPE EHEBGPETHE EX£ME. EHL2VPNEE
, LA EiBsignaling-protocol ldpan & £ FILDP{E %

FIEMAPELERMERNEE

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

!

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 B J& R (AS)#m 5% Fvpn-id#E 5%

R Brouter1 B ={Bshowin S RACHEHRBAPPERIL TPW:

RP/ 0/ RSP0/ 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:
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 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: O
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: O

o O o

o

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 (1d0lh 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 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 custonerl-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 customerl-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 cpwVcl 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: 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: 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

up,



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 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 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: 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

Static 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 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 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 MACRIZFFIR H

VPLSHMEEZEERmacittiit & |, ittt RBBEFFZWIEAIEMACH U BIFEE T, WRMEE
BEREFYR , THTESBEBTEMACRHVPLSEE R E, IR EERIZIKRAmac-address-
tableiE2%08 | AIZETHNRE TR ERER B M,

HML2VPN PE , EZEAEA LU RIHREEN

- MRS PRV R F R B R .
- EL2VPN PEETREEMSTERRNERSEFERBHER  SEELERBHAEEIELA
(TCN)BPDU, HFESEIXATEERRPE LM ARt  BEHREPATEEIR, PEEHBETCN,
EL2VPN PEMUBIZIFREE R , TERIWERE

1. PERIET S HEE X EMN BB IE N mac-address-table, & A&PVSTAGE & VLANRIE £ 5
SRR (PVRSTAG) B BPER , £ —EVLANF A E B ZATCN BPDUS L EZWEN
LM PTEVLANT A,

2. PEX@IEMPLS LDP MACHI$5H EmVPLSHE R HFAM |, 5 REPIER T Emac-address-
table. FIEWRIMACHEISALDPE B HEKL2VPN PEEIE Rl Emac-address-table , REE
BRZ%, BEFHHREEEmac-address-tables,

EEGENSRASLE  MACEREFENAERTASREREAMEE -

. E# L |, £Cisco I0S XREBEH | L2VPN PEEACRIR B EIEMACHE S, HEMRERR
PERIFT S ENBZENMACHENR , SUERS —EEREEUE QAR EZEmAMACHHE,
BR , ER—LIBERFC 47620 IRPER R T HIREMREIE |, WEBRFTEPE ( BEMACHIEE
SHEMPERRSL ) WMACHEHE, RFC 4762 EPEREACR B A EIXMACIHSEHE |, BEACET



AR A 2%, ECisco |OS XREAEBIRA4.2.1% , FARITA R ECHBIESAEESFERBEE
¥LDP MACHISEIAE , UEEF#ESFRFC, CHERER S UIREINETA,
LA 2Cisco |10S XREI B R A4.2.1% BEHTER T AN showin s :

RP/ 0/ RSP1/ CPUO: r out er 3#sh | 2vpn bri dge-donai n bd- name engi neeri ng 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 cust oner 1- engi neering (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 O receive 4

PW nei ghbor 10.0.0.14, PWID 2, state is up ( established )
MAC wi t hdraw nmessage: send 0 receive 2

VFI Statistics:

EEN—TR "HERFREMAREIANMACHEUE, | #Cisco I0S XREMREIRAN4.2.12%& , FARRIF
RTEEAZRDT. XN TEFRHAEEBEFEEINZRHVMACBEEENBE, KERLER
RTRABEHTEE,

EREBEABEITANMER .

| 2vpn

bridge group custonerl
bri dge-domai n finance
mac

wi t hdraw st at e- down
!

4.4.5 H-VPLS

VPLSERTEL2VPN PEZ B2 FMRPW , UFERIEMPERESHE — Bt ELE (A HALPERER
I MES —EPEARR—EPWRSHE S —EPW, ERKEDERAMNER , ZRABLE
PEMIEHE —EPWEHE| % —EPW, BIEEFKRIERT , MACH 1R FH B EMACHLEIE @ 5 —
BPW , tHth g ER,

ERARHPWEREFEZEPERENEN , PVHHERERBIERES , RILERREFRAUREAIERS
o

IERBAMER 2 BHIPER D LR EFHPWHE !

i
(aiif



i " = —=—| i .I;ﬁ
U-PE2 - p;‘\-\_//' U-PE4

ACCess Fullmesh
Pseudowires Pseudowires

EHER  FER

. R E RS ZU-PE)EEEAZICENAC,

. U-PEEEBBMPLSHH BPWASCEX K Ein 2 R IZHMEB&(N-PE)EE

- N-PER B EIN-PEE £ S U'VPLS PE,

. EN-PEL , REU-PEIPW# R BIHREIPW , BEEACIEEME{l, U-PETEEMN-PEARAEH —
B85, BEEN-PERIBAAE APWIR BAC , WS RERBFAPWEEZEAVPLSEMBARE —
BBz PW,

- EVFITE EN-PEZ MR OPW |, IRER K EE 5 238 Al FE A R EVFI T B E M FT B &% DPW,

- REU-PEMFAEIPWAREVFITEE , ALEMABREVFI PWHERNSHG, RERMREA
PWEEZIVFI PW , R 2R

. U-PEAI LAME FIPW T ERTHBEAS EPWER E A EN-PE | #§EAPWER E BB AN-PE, EXPWEIES
B, fERAEESEE.

FELATEHIH |, U-PE1(10.0.0.15)& & T N-PE1(10.0.0.11)FIN-PE2(10.0.0.12)®IPW T £ :

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

PWZ|10.0.0.12 R AKEE, 7EN-PE1L , HE—{@E[ME10.0.0. 1589 APWH —EFREVFITH
AC.

N-PE1EEEIBEAPWHVFI PWEE —MACHEIE :

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, state: up, Static MAC addresses: O

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: 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

Mac Address Type Learned fromFiltered on LC | earned Resync Age Mapped to
6c9c. ed3e. e46d dynamic (10.0.0.15, 15) 0/0/CPU O0d Oh OmO0s N A

0019. 552b. b5¢3 dynam ¢ (10.0.0.12, 2) 0/0/CPU0 0d Oh OmOs N A

0024. 985e. 6a42 dynam ¢ (10.0.0.12, 2) 0/0/CPU0O 0d Oh OmO0Os N A

001d. 4603. 1f 42 dynam ¢ (10.0.0.13, 2) 0/0/CPU0 0d Oh OmO0Os N A

#EN-PE2(10.0.0.12) & , EEAPWER &R EE -

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
!

nei ghbor 10.0.0.13 pwid 2
!

nei ghbor 10.0.0.14 pwid 2

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 %4> B4 (SHG)

KES SR AR EE—EVFI PW LB WETAEER S —@EVFI PWER, VFI N-PEFEZS#BIEL

o

ek EES B BBSHGE HE

K§—1SHGE’JEEE,\“/HEE%§§¢E BRI E R HMSHGH K &,

- FERRIERT , FTBVFI PWH S EAESHG 1. ERRARVFI PWZESRBELE , UEERKES
%IJ%E,JJ FEVFI PW LW E R B UEZEIACHHEEPW , RAEMFT 2R —ESHGH —&B
ﬁJ‘o

- FERRBERT , FTEACHSEPWEH RBASHGH , EERBEACHFHEPW LERNERZT
LAE%%EUH—ZJ%%@EFEQW—{AC:EHJ'F'n‘iPWo

- MR EERMIEEACHFEPWZ EE 2 |, 1] LAfE Asplit-horizon groupts ©AACHIEEEPW 2
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 0/0/0/1.2FGi 0/1/0/3.2, Gi 0/0/0/1.2%110.0.0.155Gi 0/1/0/3.2%110.0.0.152 4
REEE, BRACHVFIPWENAURFEREER K FACMBRTERSHG (1H2)

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:

447708

HEBRSIATERE , SR — AL ERSIVPLSHR AR :



10.0.0.11

awritch ] router
_"'""-:h-.__
Gi0 A GOADS
Gi02
GEi02
Gion  GONDG S —
—’ |
WPLS Full Mesh
switchz router?
10.0.0.12

MREFE R switch1 B EEEIEERE | Blswitch1 A4 EE 2 Zlrouter1 FMswitch2, Router1 EH £
MMPW , Btk EPWErouter2 , Mrouter1 €& 1BZPWEIXEE, Router2i§EHEEXE|
switch2,switch2i% E#E 8% Blswitch1, EEEMYEIRKE.

44T 1ERH

ful MSTERTERRVPLS , IAZERETINELEEMST BPDU |, ER&IZNELAE
VLANKYE AR RE, EAVPLSE , SEMBEEEVF , AtEE LI EETNE L BEEFFEVFIN
BPDU,

HREBEAT , £EAKBPDUREIRVPLSH R ¥ HPWEH

B switch1 Mswitch2/E % 28 {EVLAN BPDUR A EBEAMST BPDU , it H i1 EBPDUEE
router1 Mrouter2 M 12/E 8 F A EITE |, Hi@BVPLSEHBPDU, XHMIEG 0/17H LB I
HBPDU , I B 4 8 E B3R B8 3 PR 2 — (B8,

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)



R INIRENRGI 01 L , X HIEEHEZEGI 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

BEEAERBPDULER TR KIS , YA —EAHEPNERBTIEESERIEREVPLSEHNW G
e, RS EEEM T ERBVPLSEHBPDUEER S,

—ERRARREASTPHEABERRSE, ERXMENERER , HPL2VPN PEREAEIX —

LFAEBPDU , MERTAEMREIEREIR, L2VPN PER S8t CE#EZ KA BPDUER & 25&E i vk B
, Bt =18 vh 28R B O R £ L,

4.4.7.2 MSTAG

wEEIE R B 8% — EiFTR , MSTEIX AEERBPDU , {BiELBPDURE4I/ E LPTEVLANK E%
AREE,

VLANTT A2 B 2 ZEHIES , BEHEHE HSNEHRIRE,

VLIANBEEET O , MERETUESEREES9 DM, EEMKKER , —FNREB
REF—FESLEZMEF _FBELEZENGE, RENS—FBREF—KELHEE , ME
FoRELERRENGIE, ERTUAEBEN R TERMEBEZANAEH Y, T8, A
BRCEEHTLMEE , WA EEFRTEART A,

BT REHHMSTAGHE !



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 iy canfigured as wirtual sl G0N i ’ iz configuesd with
e G GO el 100011 STP oot giving fie ..q GO/ OO0 zerg costio the root
| — —*- rousrl  best raot priarty, zero L reuter] bridgs. and has the
o o and I:ttl:l beadge G bigcked w BEC :mﬁ"b;il bridge
fenil “ pearity. - ! if
| Urasgged Untagged
| P far | P for
-' TCHs 4 TCMs
blnLLEd Tha backup galewsy =02 ¥ Primsey gatewsy is

is canfigured with auter? configured asvidual

ok Gl F ”
q I'_-L_'l-'l.-ll.-j E#‘Erf? zara cost to 1he rool — it G0N 10.0.0.12 STF roof, giing the
i bridge, and has the bast roat priority, 2er0

sekch2

secand best bridge owitch2 cost and best bridge
[ static BROU printy i Static BPOL rinrity

Cordigure large
STF port cogtan
the scoess
awitoh o dacide
which link ig
blocking

EAXREBER RO  HIIE1EBVLAN 2, HIHOEEHMVLAN, (EEREBWERF , VLAND HTE
ZEGIEZE , LMEE{&JIEZFH;iﬁiﬁmumgﬁ%ﬁﬂ?ﬁro )El%ﬁ*bVLANE'Ju.LEttEbE’J
VLANES B3 , PR A BB Eh I VLANEE R —EHEE,

ER

MSTHIRORYEL &

- Router1 frouter2i$ R IEMSTAGER E EiX — L REBPDU, BT RER RN EA

BPDU , i FEEREBETEEBEH., FHAMSTAGE , M{EL2VPN PEERIRTPHNMSTAGE B
E3%X#FEEBPDU,

- Router1 38 EAZEIB K A HITEOM R R 5| ZHIE R E,
- Router2Biti& 7 HITBORY RIEIREBEIER |, LAMEErouter1 34 B E S switch1 Frouter1 Z B &4

ACHIER , ERAFIRELIEF.

- HEE[Erouter2fYEGi 0/1 £ , Hswitch2BLE T RSV E KGR , SIEREEG R EHKEM

M Gig 0/2 L&iBswitch1Frouter1,

. Switch2iZ212Gi 0/2#E BinstanceOMI 1R IR | iBEGI 0/11EABHE |, LLBHIREE K,

- Ak , REBRHITEONVLANA X B A R EBiBrouter BB VPLSEZE H b vk B,

HAMSTHIE1(VLAN 2) , BLEEEA :

- Router2fVE&E E EIE B A BB 1R R 5| 2 HIE R E,
- Router1Biti& 7 HITB1HI R BIREBEIER |, B Erouter2 3 4 B E s switch2frouter2 2 B 3 &

ACHIER , EMARATHRE,

- EELRErouter IRGI 0/1L , Bswitch1BE T HENEKGRAE , AEAREBERNERRE

I AGig 0/2 £ , BiBswitch2Hrouter2,

- RRHAIRIEGI 02/ BHIE1NEE | BIEG 0/11EBEHE | UHREBEX,
- Jt , REBRAIE ( EAFIFRAEVLAN 2 ) FIVLANF XL B AR EiEBrouter25ZVPLS £

Y E ftb kB

- router1 Mrouter2 L X BE —EFNH , FeEMEREZERNTCNIE R ZHE BPWEIA S| 5 — 1@

EHES. EAswitch1Mswitch2W it E R EEZER MBS | Fillrouter1 Mrouter2 48
BEHNEHEPWEECMZEEETCN,

- PEEEE#AEITCN , RIFEmacttitx , WiELDP MACHSE Eix FiRwPE,



LA Rrouter1 LRYAAEE -

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

TZEJH:%E EF , nﬁ/f,._,\ .

- EMSTHIIEOR |, B#HEA0000.0000.0001 , Blrouter1 (I #HEID,

. EMSTHIIE1AH | R A0000.0000.0002 , Blrouter2V #8#E1D,

- BHES1NBBELIEFESEOP A4096 ( KAR ) , EHIE1FA8192 ( RAXRER)

- BHI/1INEBELIEFRZEHIIR0F /8192 ( KA @*E ), EHIE1H 5409 ( KBR ) .
. GigabitEthernet0/1/0/3. 1J:E’JE;E¥15:53CRL_%?H%5H§EE’JMST TCNE#@E| 5 — A HE=R.

Hdot1qF T E LEE T#HACL , UEEZE R REBIIMSTH S — B35 R AT e EE A ZEVLAN
BPDU. MtHEE AR5 LECEXHSTE BMSTE E 1/ E L NS SVLAN BPDURE & B R — M.

router2 E AR REIEE FE L -



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

LA Bswitch 1 FHEAEEE -

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 , HITEOFHREBEBrouter B3 | 4181 YR EBiBswitch2Mrouter2 & 2%,

switch2 L RV B i& fif i Eswitch1 MBS

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

Blan | R#EE2EIBswitch1 Mrouter1Edinstance0&E , @i router2Edinstance1i@& .

REEAHYEN , BA—AFEE Brouter B HEE | B —EHIE EBrouter2iB H 15 2,
W Rrouter1 Mswitch1Z AV SRR KRBT | BIRVEFIEE \EiBrouter2,

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

HEEHERFPTUBRRENSN K RACKREERXERNKEELBARKRE, £
MSTAGHF , MST BPDURNEEIBVPLS &t , Rt iaH SR E b M TR EM BRI XK,

4.4.7.3 PVSTAGHIPVRSTAG

MSTAGRVPLSHEBEZEAREGE , BRCEARBERS , 3B R ATERGEN T2 EE
VLAN EHBPDUETIER .

MBILEEEEBEIMST , YA —HNERARELEETPVST+HPVRST , BIFLAFER
PVSTAGEPVRSTAG , EERERN — 1S ENHE
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EitRED BREEMNRFIZRMEE —ECEXREM, MSTAG HETFTREEMAXEM, £
MSTAGH , & LAE BB BPW , MERILEEH DB AMER D | SAEBNHRE (2
BPDU TCN ) ## —{EPEE#&# F % —EPE., #£FHAPVSTHMPVRSTE , TCNZ#TER , UETMHE
EEBVPLSEAMNERRECEMEN N H. 3H3XERBEMACH 1t F 15 E B 558 B
BPDU , F8EASTCNEEZ S —in, HREFFAXZEIIE , AHERES —ECEEE,

B Cisco I0S XREX BB IRZA4. 3.0 R AP S —HERREHE S ETEHAIEAC, Cisco I0S
XREXEE IR A54.3.0 2 FERR L PR &1,

HFEEMSTAGIHEEM L, PVSTAGHK HEEEREBPDU , HItCEFREREHZIIRER &
ERMEERERD (EER) B, BEA0, ATHREETESHTE , ALVLANT L Erouter3 £
REAR , BEVLANT L Erouterd LR E SR,

LATF Rrouter3 LI 4BREET I -

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

1

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

1

vfi customerl-finance

nei ghbor 10.0.0.11 pwid 3

1

nei ghbor 10.0.0.12 pwid 3
1

nei ghbor 10.0.0.14 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

LA Brouterd ERYAHREST ] -

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

LA £CE switch3 LR EE RAI :

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

PVSTAGHELEEEMSTAGIEEM L , FTRIZEEREMSTAGTRAIF |, #&EHBENRELIEFNE
%IEFEE A4096 ﬂ%ﬁ%@%ﬁﬂd@?&ﬂﬁr‘m%%mgzo

BN TA bR E EEFEESRPVSTAGEPVRSTAGHE BN E LB,
B L AR CER M EM AN EEE | LA EMEER R AR U & B{EE4EFEE,

4.4.7.4 MC-LAG

fEAVPLSKIMC-LAGEL B Lt F &£ mPW TTERKY B HPWE R, PETEE —BEPWH={E{E
FPW , MAFZLMMRVPLS PW ( VPLSERERE ) :

Lo0
Lo0
10.0.0.11 e 10.0.0.13
router? - routers

BE222.2
BE222.2

@ routerk

routerl

CE
— BE2%2 2
BE222.2 routerd routers
0012 10,0014
Lod LaO

ELHETR , FER

d]]l:l-

. MC-LAGE L IR EVPLS PEZ €T : router2Frouterd,

- EEEBRT , EHHEERE Erouter1 Mrouter2 2 B A /ER FAREE |, I fErouter1 Frouterd 2
BRFmikEE,

- Router2ZEVPLSHE#ZE TEE T WA+ M , Biltrouter2d§REH X FIRiHVPLS PE, HiXE
FERTMELS , BRI EEEZWH.

. IRIHPEEBrouter2ftrouter1 Ml & M EXEEMACH L , FHItPEEBrouter2 E3EL HE
MAC 31t YR E .

- ‘Erouter1Mrouter2 2 BV EFE BB Hrouter2BARAEF | router1 Mrouterd 2 BN EHEEKES



BERAE A AR RE,
. BEARXAHER28 ML , routerd VM F A E L ELEEVPLSHEBE T
. Brouterd ENEHEES FNHEBIRE | routerd EASLDP MACHISE A B EIX BEIKVPLS
PE, UMEZETCMAERHREEE,
LU Rrouter3 L HYREE :

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

BEMC-LAGHE S | 453195 SE MR MAC— I VPLSEET.
LA Brouter5 - B ¥ FEAHRE -

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
!

ﬁE"%“'f%)‘RT , router3Frouter6 Z BN EHEEREREEAEE | Mrouter5Frouter6 2 YK
ERNBAME :

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#

R H CERY AR 2 fErouter3 L 121 3 8 3% iR iw PE:

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

E#—fEaoiRAroutersEEHEHES LEFFLEMACH LU , BEAFRKEMArouter3 £, £
router5 t |, B EFZFBEHMBESEBHNNMACHU , KA KR EERRSHREE

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 dynamic (10.0.0.11, 2) 0/0/CPUO 0d Oh OmOs N A
0019. 552b. b5¢3 dynam ¢ (10.0.0.12, 2) 0/0/CPU0 0d Oh OmO0s N A
001d. 4603. 1f 01 dynam ¢ (10.0.0.13, 2) 0/0/CPU0 0d Oh OmO0s N A

Erouter3froutero 2 BN EHHE R EREFRR , EHHEEKEErouter5 LB AFRAHPRE, MC-
LAG VPLS PEEIALDP MACHISEHE |, MERIKPEFBKREMACH IR |, WiBiBFHAEEMC-LAG
PEX HER5EBMACHE I,

EERABRMC-LAGE S 4 B E frouter3i Erouter58F |, Router2 € Uk ZI 3R B router3Frouter58y
MACHISEFA S -

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:
AC. G gabitEthernet0/1/0/3.3, state is
PW nei ghbor 10.0.0.12, PWID 3, state
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

finance, id: 3, state:

up,

di sabl ed

up
is up ( established )

is up ( established )
is up ( established )
id: 5, state:

engi neering, up,

MAC wi t hdraw sent on bridge port down:

di sabl ed

AC. G gabitEthernet0/0/0/1. 2,
AC. G gabitEthernet0/1/0/3. 2,

state is unresol ved
state is 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 hdr aw
PW nei ghbor
MAC wi t hdr aw

message: send O receive 0
10.0.0.13, PWID 2, state is up ( established )
message: 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

router2_t BIMAC{Z 1t #router3(10.0.0.13)B & 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

EAMC-LAG , Sh ¥ A LA E A EEHATEBVPLSEREI E LR, MC-LAGIR 5 MPEJTER
,BHEBEL  ENE—EARRIEAGLENBANEH. XBHSIFTEERSY , METNUE
CELFEEBPDUBIEER , LRI BT EEBVPLSRBPDU,

S—EHEREEMHESHACLERE CKBBRZEEFIUEE , LIEREBPDUR BEMACHIHE , 2Nk
—RBPDUR A SR EER, ER , MREWER < E 5| AR , B4 s #E P ERE
, BRERBEMC-LAGRHAT LETT, Fit , FHFEFFEREEAMC-LAGRA S LAY,
MRBUMHBU R CBENAE  BHFBBMC-LAGER U , MEFLERH,

4.4.7.5 ASR 9000 nViB iS5

MC-LAGHER T RIZH T TUER , MEFEA LR, — BRI ZE —EMC-LAG PERVIRH R SRR B
ARE , AtER—EEM — RAMRER , TREKREBIRESEER AR,

5 —ERFTEERMEMAASR 9000 nViZER , LUEEFF TEM A AERKESSESFHEN TR

KB :
= L .
|
\ rout er
iF LS
routerl |
1
— xl—l
-
EE223 2
> «
LoD LoD
100010 _ YPLSPW 100013
reUterd : 8 routerd

LERARNE —EFERRL TPWHEBE , RASEMHN LNESEHFEER —EPW, ESENK
HAMEPER , S#EPELAR/SEHN LHNMEPESER —EPW,

BENBEMRS —EEHN. REEFERE—EFEEANVPLSEE , HAFEE , HRH=
ACAHIVFI PW:

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:

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

TLERHAERE T MEMENBAIACREYE , AEEHBXKERERERBER R R ARIFET,

B ERBREERTIVPLSIHE | HFEEMC-LAGEARB A EEL., it , ZEHLTLEE
£, MEALECE LEEBPDUBIERS , LUERUMEZEIAEER VPLSs&?ﬁ'BPDUo

S—EAEREEMAMESHACLRE C KEBREFIUSE , LIEREBPDUR B EMACHIIE , 20tk
—RBPDUB B ESS B2 MR, B2 MBI MBI A T APIME | B4 R % iR
%, RRERBHECE-PERMBE LET, Rit , FFHEFEREECE-PERME LER LS, M
REOMELEHNEY BBAREERTS  NEEENH.

4.4.7.6ERICCPH IR %18 = (ICCP-SM)(PMCLAG ( fRMCLAG ) fiZXA/XR)

MRZA<4.3. 1B AT —IEHIhEE , L=BRMC-LAGHERE , IREEHESERERAFEERA
BATMKRER. ERBRBMCLAGHFIRET , FTBREDHD R 4+ Bh(PoA) Ry SEER EREE A+ |, (B
VLANERRW AL BEHFD



ICCP-SM (Pseudo MCLAG)

Redundancy Group

Active link i PoA1 (PE1) :‘Ai""'f-.

DHD (CE)

Active link i PoAZ {PEE}
< > >
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 vlans for other bundle.

PoAs communicate over ICCP.

Only VPLS is supported in core (first release.)

4.5 I M2 F

EL2E#EEY  FEIHRTATEYEEERIERESERNER , EEHLAEEFIEPHNE
BEuEZHE, Z—ERBREEVIL2OE (FSREEMRBEHE )  ESEREBNEERHIE
B, EERNARENaNSEREEERE P EMAIMEE.

A% — B AN (EE, BBIRAMNERE ) ERIVBBE S E L 02 A se &R X
KENMEE, BUR-ERONZERATRFZLEAREER , ERERARLAERENERE
HEnE, flw , HRXREENEFBERIIE  SERERIZEATRRETREE, E@%K
RERSGAZYE-ENENZEEAR , MEEEREER EEEENTE LR FEXK | BIKREE

SRRV BT REE R RIRE,

RTEBRLERRKFRERE  REARZFYEAFLRERIACLEEZINSEARERE, EAENK
HMEBEEER, BREFMEN , F2BCisco ASR 9000% 5IR & IR EX 8z R L £ i B 1EF4.3.XAR
 EVPLSIBE T B R E R R H,

WHAIACHERVFI PWAXERERRKIES , BFARTACHNBREPWIERERRIZS, FR
BRT , LWREREARE ; RIERERARES , FREKESIAMEERRR, BBENRAERE

o

BT REREH

RP/ 0/ RSP0/ CPUWO: r out er 2#sh run | 2vpn bridge group custonerl bridge-donain
engi neering


//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

| 2vpn

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 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/ RSP0/ CPUWO: r out er 2#sh | 2vpn bri dge- domai n bd- nane engi neeri ng det

Legend: pp = Partially Progranmed.

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 (1wld ago)

No status change since creation

ACs: 1 (1 up), VFIs: 1, PW: 5 (5 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

up,



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:
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
I P source guard drop counters:
packets: 0, bytes: 0
<sni p>

B R 125 E Z 5 BES 1A 44 H 3 £ show 12vpn bridge-domain detailas SH B H A, HRARINEEE
BATREAN AR EEERE TXIER , IR TEREHREER.

BRERTRENFEEE < ENREEAMNE, ERERR y , TNEBRECHRBEERBRTRE
B, EBSARANERHENER, AR EERENERFHE—ESREFERRZE,

4.6 MACEE

MEBEFARBE (HUNNEBE ) , AITURFAEEBERMACH U, ERIEENMARKE , mac-
address-table & B REE .

BR , MACREBBBERTHEBIRE , NML2REHBERENTRE. MACH IR 2 IEEAIRE
HREMACB B AL ERENAU EE e , BIMBERIEZRE.

BIEARE B EERIE , AR Bloggingth & , AEBEIBMACEEIH S RE S EEBRIRBE

| 2vpn

bridge group customnerl
bri dge-domai n engi neering
mac

secure

action none

| oggi ng
!

.EZM’JIJ':F RFEEREAE  AUERAIIMACBER , BRTREREBABHER 2N , TEHTEM
B, UTFRALMH -

LC/ 0/ 0/ CPUWO0: 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 gabitEthernet0_0_0_4. 1310 detected viol ated packet - source MAC
0000. 0000. 0001, destination MAC. 0000.0001.0001; action: none

4.7 IGMPRIMLDR#R

HREBRT , ABREZABRETNmEER, EREASERRWMIPER(PTV)RE)E , FiF
BRIEZAERESBBSEPWER, NRFAEERRBELE —ENEER  RTREENESHE
2, HE-rBEEFERREE (HMGMPHEMLDER ) , HERBSHEREFHHE , U EERE
WENZHEBEHR , WHEEE N RHREERE LEIAR,

BEBELIEEMNFMER , FSBICisco ASR 9000R FIR & AR #5 5% A 25 40 #E B (& 15 F94.3. xR

5. HML2VPNERE

P EE -
FHGTEHTEEHEIMEFFER)TERAGHERANGTHNESENA,

W EEER T E(EHEEMEFER) X ERE Eshowdn B, A Output Interpreter T 24247
showis S A 747,

518 M &

EL2VPN PEEZEEIBMPLS PWEXIER | 2 A@EHEHESES —FERZEMPLSEBHN
MPLStEH : EDH—EPWES , WJaEiRE —BIGPEZER LUE 2iE R IKPE,

MPLSHEEIBMPLSBR E# ZEHL2VPN PE, BE A ZFKE 0 2):E H 2PE:

-— —

e Psaudowire —

FAPLE

i YFEmAEEESERELED,

PE1RIAEP1RIP2 2 BB ZEEABRPE2M S —AMPLS PEEHIES. WMRIEEP1 , AIPE17EP3H
PAZIEE , fkitEH, THRKERIGPHENMPLS TERRER K,


//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
//tools.cisco.com/RPF/register/register.do
https://www.cisco.com/cgi-bin/Support/OutputInterpreter/home.pl
//tools.cisco.com/RPF/register/register.do

MPLSIRF IR ERE PSR RARAEHEE , MAR —REZMNHEREH MR 2 RIR AR,
EEERLTRERZERN  RA-LEPWHEMHNPWERESRE , MEAPWREMRKARE
BHORR R OFEANERRE R, SESHETPWHRMEDIE -5 , {EMmEsBEE,

—EXRFEEENERR , RE—ERNAEERSHREFEERNEE. R, REBEIEFEE
, W T Re B I AR A mm B S EE

BRRHEE EMPLSIER PN AHOEBREENKTMPLSER < RN EXR.

- MR RIPEBERNERLAOX4Z0x6FHE , AIMPLS PR HBEEBREMPLSER TAFEIPVAE
IPv6ERIE , W ERARBREERERNIEREN B RIPv4ZIPveib it M R EETEARF . BRL
, EREERARNHERIBEBPWERR 2 X , BABHMACHILEREKIER, B&IED
BL 7 LAOX4 FOx6 B SERIMACH 1t £5/E . MPLS PR HI2R Al RESEER AR CABHREBRR L2
IPv4$RER , WARBMRERIPvATR L IEF B A9 it SeE T HE. REPWH Z AR ATRESTE
MPLS#&ZUH M TERE L#ZE , EeSHPWHNIEHIEFAENEARERE, BRAREHE
ALUERE BB RRVPLS PWHpWE TEEZGH T, 2BHFRREEMPLSER RIEA, 2
FF R LAOx4 S 06 B , Fthi# % 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 )
PW cl ass control -word, 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

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)

- MEMPLSEZHBHBRB A IEEENERNTEL0x450x65158 , AIPEEHES2RIBEIZEER
HITEHOE, RE—EPWHAERENERHERNRERE , AitFeREEFERT , BES
HEPWHERT , ENeEERFE LRI HIRMEE, f£Cisco IOS XREBEMRA4.2.14 , ASR
9000 B B B H{EE(FAT)PWINEE, LLINAETEL2VPN PE LETT , E B s VPLS PWHY M
2 BT, ADOL2VPN PEMSBIACTIL2VPNELE L7 | iEMPLSﬁ%ﬁ;E%BE’JPW
|v|PLsfFﬁTmﬁ)\;ﬁﬁEI’J|\/|F>Ls;7*.iif“’£o i APERIZRMN B EMACH I ( FAER ) SR B E

IPv4tthiit ( ATECE ) BORIRE, FERRIER THEAMACHL ; E%EFEIPvMHzth BHRAFEE
o

FIFAFAT PWIhgE , AOL2VPN PE&{Esrc-dst-macssrc-dst-ipili A — K EZBMPLSZH .
MPLS PESHI2R ( ZPEZE ) E AT AR LM EE AR RIBVMPLSHEBRKITHFAT PWRER
FZBEPE, EBEUUEROEREEFNEERNAR | RIEPWREIE D Esrc-dst-mac],
src-dst-ip &g, BREBREEAREHT , ERTUBERERER 2RI A HIE L0x4 MOx6HE
BIMACHEE, ERTHEFRMEEERBIPHbI M FAERRES,

EFIJFEJH:IJJ BE , RE—EPWHREEROLHINZEARKLEHOEH (WRTAH ). EARXRE
SNSRI EFERNTE  REBHRE—R ( MACEIP ) #FE— B+ ( MACERIP ) BIFRF
*iumsa%ml_ﬂﬁ$ﬁrjﬂoﬂﬁé§o
AT 2iEREEH -

| 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)

5.2 B0

AEL2VPNEEEX TREEFERBN BFHER. BERRvpn BFRLEAZERL2VPNEHNRIKR
B, WEE BB ARRUEEPWIREMEFEXR

12vpn

logging

bri dge-donai n
pseudowire
nsr

|
WMREETHZPW , HETRESZHBER,

5.3 ethernet-services access-list

BAUERCABEREFEEEREERBFEIHRNRE , IRITBAZEEEER
|2transport/TH £ Y EHEVSH S -

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)

REEFE A hardwareFA B F MR EEITE1H, BiFaccess-groupkJ5 6 fingressslegressEaF .
EBIEETERFEBEENNEHNREFLE,



BETLGpvAFEEEERIIERNE L , FAREHEHFEINEE

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)

54ZA#H OiBMaR

FEACHE O R E L | BRERSE o B 1 VLANEZE B i rewrite ingress tag pop <>symmetricii %o
EEEBERT , Bifencapsulationfi T EUERELIEESERAVLANEE,

LU RABREEEH)

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

!

| 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

X,
L2

iR | §

’:in'ln

-Glgab|tEthernet0/1/0/39 2 Eldot1gE B2 EREREBHEAER , ®AZ Brewrite
ingress@ © .

- ZEE B dot1 g B2 GigabitEthernet0/1/0/3.252k % |, BEFSEHMEE , BA
GigabitEthernet0/1/0/3.2 th B & T dot1qiZ &2,

. ZEB B E%GigabitEthernet0/1/0/3.32 tHHE , MR BHFEBER2 , RA



GigabitEthernet0/1/0/3.3 L& Brewritefi &, GigabitEthernet0/1/0/3.3 L #Jencapsulation dot1q
3R AREHEF @ EER,

- BRZE , ¥ GigabitEthernet0/1/0/39 L Z N B E 2K — BEE , EMEZEB2M EER
GigabitEthernet0/1/0/3E . EEMNREEFEH— AR BEE,

. BRR B R R ERE ethernet egress-filter strict , LATE{R I8 BE ¥/ T i B8 EREMNVLANER,
BA, TEERENAUYERERT,

interface G gabitEthernet0/1/0/3.2 | 2transport
ethernet egress-filter strict

!

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

ethernet egress-filter strict
|



BARS LLEMRE
BRI EERABRMAIRNEESX G, RUHFRNERAEEANECH

[=]
SNy

EEERLENE.
EMERBLEMEEE, DRNUEBEMBONEER, Cisco Systems, Inc. HHELEBILE

BEHSIEE, TES—RERRAERXXNG (REHES) .



