L gal o 1:82= wpeact=lscls |-

MPLS O< > F

« autodiscovery (3 ~X—7)
* backup peer (5 X—3)

« encapsulation mpls (7 ~X—72)

« ip pim sparse-mode (8§ ~X—37)
* ip pim nbma-mode (10 ~X—73")
« ip ospf network (11 ~—2)

« ip multicast mrinfo-filter (14 ~X—73")

« ip multicast-routing (15 ~<—3)

» 12 vfi autodiscovery (17 ~3—73)

* 12 vfi manual (18 ~—72)

* 12vpn vfi context (20 ~X—737)

* 12vpn xconnect context (21 ~X—3)

* label mode (22 ~X—73)

s load-balance (23 ~—72)

+ mdt log-reuse (25 ~—7)

e mdt default (26 ~X—2)

* mdtdata (28 ~—2)

» member (12vpn vfi) (30 ~<X—7)

» member pseudowire (32 ~X—7)

* mpls label range (34 ~X—3)

e mpls label protocol (f > X —T = A A a7 4 Fal—ar) (B7—Y)
» mpls label protocol (7 m— 3L a7 4 Fal—g) (38X—2)

« mpls 1dp logging neighbor-changes (39 ~X—73")

emplsip (f V' F—T A AT 4Fal—var) @0X—)

emplsip (72— L a7 4 Falb—rvar) @23—)

* mpls ip default-route (43 ~X—3)

* neighbor (MPLS) (44 ~—2)

+ show ip pim mdt send (45 ~<—73")

* show ip pim mdt receive (46 ~X—°)

MPLS a7 > K .



* show ip pim mdt history (48 ~X—<2)

» show ip pim mdt bgp (49 ~—2°)

+ show mpls label range (50 ~X—3")

+ show mpls forwarding-table (51 ~3—3)

+ show mpls static binding (59 ~X—73")

+ show mpls static crossconnect (62 ~X—73)

* mpls static binding ipv4 (63 ~<—1°)

« show platform hardware fed (TCAM FIfH=) (66 ~<—)
» show platform software fed active 12vpn (70 ~X—73)

» show platform software fed active mpls (72 ~X—73)

+ show platform software 12vpn active (74 ~3—3)

» source template type pseudowire (76 ~X—737)

« tunnel mode gre multipoint (77 ~X—13)

* tunnel destination (78 ~X—3)

* tunnel mpls-ip-only (80 ~X—3)
* tunnel source (81 ~X—73)

» xconnect (83 ~X—7)

Bl wesa<or

mMPLs a< > K |
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autodiscovery .

autodiscovery

R—H—F—brvxA 7 bhas (BGP) £7-1X 7 VLA~ 1w k=L (LDP) THEERIHR
AP HEBRHEIND X2V A P28 liREA X —T = A A (VFI) ZFEET DI,
LAY2VFIa 7 4 X al—3 3 F— KTautodiscovery =~ > RafiH LE4, HER
HAZBCT 51003, 2oa<>y Rono B2 HHLET,

autodiscovery bgp signaling bgp | ldp[template template-name]
no autodiscovery bgp signaling bgp | [dp[template template-name]

B DEREA

AR R TFIAILE

ATV R E—F

bgp YIF V7L BRI BGP AT Ko EL £,

ldp 7 F Y I LDP BT A X O ICHREL £,

templatetemplate-name | Big i S 7= EDURIBMfE T2 7 > 7 L— b ERELE T,

LA ¥ 2 VFI autodiscovery [T #E&hIZ 72> TWET,

VAY2VFI 27 4 X2 L—3 3 (config-vfi)

avy RERE

EREDAARZA

3l

)1y—= EERNE
Cisco I0S XE Amsterdam 17.1.1 Zoawry RPNEAINE L,

LAY 2VFI BERHE 2T 5E, & VPLS (¥ —x v (PE) T34 AT, [[L
VPLS KA A v DO—EToH BHMD PE T /31 A&t ¢& £9, VPLS HEifaic k> T, PE
FORAANBINENTZE &, /2L VPLS FAAL U GHIBREN-E &L, HEIICHRE SN
i‘j‘o

bgp F¥—U— R&FETH L. RFC4761 It~ T, 75V 7 L HERHIZ BGP 2V &
nE7,

ldp ¥—VU—REEETDHE, V7TV FICLDP M S E T, HEWHIZIEX BGP 2Mif
AEnhEd,

autodiscovery =~ > REMHT L L, T/8 AR LA V2VPNVFIHERH 2 7 f Fa b —
v a Y E— K (config-vfi-autodiscovery) (2729 F7,

KIZ, BGP THEEIEIFR A 3 HEH SN K91V A P2 VFI Z#HF%NZ L, LDP
VITF VT EHEREICERT A L ITHEET AR E R LET,

Device> enable

Devide# configure terminal

Device (config) # 1l2vpn vfi context vfil

Device (config-vfi)# wvpn id 100

Device (config-vfi)# autodiscovery bgp signaling 1ldp
Device (config-vfi-autodiscovery) #

MPLS o< > K .
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. autodiscovery

BEav R av Uk HL:L
12 vfi autodiscovery VPLS PE 7 /34 AMNFE L VPLS KA A )&
THMDPET /A A% HEIICHRIHTE 5 &
T LET,
vpn id VPLS A ' AHX L ADVPNID 2R E £ 72135
HLET,

Bl wesa<or
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backup peer

backup peer .

S ERMEARIERR (VO) OILRET 2EBET DI, A v X —Tx2f A a7 4 Fal—3
> F— R£720% Xconnect 227 f ¥ =2 L—3 3 F— KT backup peer =~ & L%
T, MEEYTZHIBRTAICE. 2oz~ FOnEREFERALET,

backup peer peer-router-ip-addr vcid [pw-class pw-class-name] [priority value]

no backup peer peer-router-ip-addr vcid

BX DA

aAavY R TFI4ILk

AUk E—F

peer-router-ip-addr JE— K 7 OIP T RL*

veid LA FHIET v R DB DT 31 AR D VC D32y kb
e

pw-class (EE) SRR Y A 72 ELET, AR EESNTOARWES,
BLUEIRR 2 A 7138 Xconnect 7 Bk K S E T,

pw-class-name ((EE) SlnliR s 7 2 OFESTRHIVER L 7= LRk 04 Fil,

priority value ULEE) v 77 v 7REBBPERGEET DHEDONNy 7T v 75
FRROTFTAF )T 4 HHEELET, HOFHEMIZ1I~10TT, T 74/b
MX1 TY,

RETIEMLS LTV EEA,

AVH—TxA R AT 4 Fa2lb— 3 (config-if) Xconnect 227 4 F oL — 3
(config-if-xconn)

avy FERE

FEREDAA RZM4 Y

3l

J1y—= TEAR
Cisco I0S XE Gibraltar 16.11.1 Zoavy RRHEAINEL
7=,

peer-router-ip-addr 5 %% & vaid 51 5O A G ORI, TAAL AL TEICTHHERH Y £7,

W2, 1 OO EEYTE2FEHAT A ~LVF7a ha)L - 24 vF 27 (MPLS)
Xconnect Z iR ET DB R L FE T,

Device (config) # interface GigabitEthernetl/0/44
Device (config-if)# xconnect 10.0.0.1 100 encapsulation mpls
Device (config-if-xconn) # backup peer 10.0.0.2 200

MPLS o< > K .
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. backup peer

EEa<w ok avy k| EA

xconnect | HfE[RIfE A Xconnect H— B A DELLRIFRIZ /N4 > KL, Xconnect 2> 7 o ¥ = L—
aryE—REBHBLET,

. MPLS a7 > K
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encapsulation mpls .

encapsulation mpls

B DEREA

AU R TIFIbE

AR E—F

F—=E T MM GFRE L TwAFFa hal 59 24 vF 7 (MPLS) ZHEET DI
Z, A —Tx2AfA AT 4 Fal— 3 E— KTencapsulationmpls 2~ > & L
I, OB TEMEE A T EEIRT AT, 2o FOonBREFALET,

encapsulation mpls

no encapsulation mpls
Zoavy FIZFBIERELITF—U— NEH Y A,
Zoa<wry RiE, T4 FTIEA X =TT,

AHE =T A A AT 4 Falb— 3z (config-if)

avy FERE

3l

J1y—= ETEAR
Cisco I0S XE Gibraltar 16.11.1 Zoavwry RRHEAINEL
7=,

W, BEERRA v 2 —T =2 A ADT—F B 7L E LT MPLS 2% ET 55
wRLET,

Device> enable

Device# configure terminal

Device (config)# interface pseudowire 100
Device (config-if) # encapsulation mpls

EEav> R

galzl

avU kR A

inter face pseudowire | {511 > 5 — 7 = A 2 % 457E LT,

xconnect Pefotlalft 2 Xconnect ¥— B A D EELIEIFRIZ N4 > R L, Xconnect = >/
TA4FXalb—varEw—RefBLET,

MPLS o< > K .
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. ip pim sparse-mode

Ip pim sparse-mode

“NVFTITHAWAN A U H—T 2 A AR—RAF— RNIRET DN, AV F—T A A
a7 44X al—arE— RFCippimsparsemode 2~ > R&EMHA L £9, Z OHHEL 55
29212, Zoavr Rono JEREZHEHLET,

ip pim sparse-mode
no ip pim sparse-mode

BX DA Zoawy R, sIBEEEF—U—NIH Y £H A,

ARV RFI4IAL ZOIATRNET 4 E—=TATT,

ATV R E—FR AHE =T xR a7 4 Falb— =z (config-if)
BBAy NU—2 A4 % —7 = A A (config-if-vnet)

av > FERE J1)y—x FERE

Cisco IOS XE Gibraltar 16.11.1 | = D=~ > R EASHE L=,

EELEOHA RKSA4Y ZOaAvY RRTRTOL X —T 2 ATHRESNTNDHE, AN—RE— R TETIN
TWAEAED 7 N —F 135 & &x 28— 2 B— FTEEL £972%, 0.0.00 ISR ESNT-RP T
RLVAZEALET, RPT FLAD0.0.0.0 IZRESNTZYLTFHFry AR = MU T, RO K
INTENEL £,

«BEFED (S,G) AT — bR LE T,

« (*,G) £721% (S, G, RPbit) D PIM A E 72137 V—=2 7 X vt —TI3kE LEHA,
« ZfF L7z (*,G) £721X (S, G, RPbit) AL 72T 7 N—=0 7 A v — VI WHE L £,
 BEKITEEET. 7y —A MRy TONTI T4 v 7T Rey T LET,

o ZAE LTBRERIZIE, BT IETIRE L E T,

cEEITEHELEE A,

c(*\Q)HEA L H—T A A VUARL (olist) X, £ F—Fy s Z7V—TEFHTa fanr
(IGMP) AT — MR L TCOLHMEREEL £9,

+ RP0.0.0.0 7' /L — 7 1Z%f 9 % Multicast Source Discovery Protocol (MSDP) Source-Active (SA)
Ayb—UlL, SIEREZELTHEELET,

#l WIS, A2 B —T =g Ak A=A T RICRRET B A7 LET,

Device (config-if)# ip pim sparse-mode

. MPLS a7 > K
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ip pim sparse-mode .

BEa<w> R

Command

Description

ip pim

A B —T x4 RIKLTPIMEA F—7 I LET,

MPLS o< > K .



. ip pim nbma-mode

mMPLs a< > K |

Ip pim nbma-mode

B DEREA

AU R TIHIE

AU R E—FR

YNFTIEAWANA VX —T 2 A A% /)7 —RKX¥Y A </LFT77EA (NBMA)
T NICHRETAICE, A v F—T =2 AT 4 X2 L —3 3 F— FTippimnbma-mode
a~vy REHLET, ZOWELENCT L. Zoavry FonoBXEHEHLET,

ip pim nbma-mode
no ip pim nbma-mode

Zoawy FiOE, BB ELIIF—TU—RiEH Y A,
Zoa<wy NiITF 4 B—7 N TT,

AHE =T xR a7 4 Falb— =z (config-if)

BBAy NU—2 A4 % —7 = A A (config-if-vnet)

av Y RERE

FREDHA FS14 Y

3l

J1y—2 EERE

Cisco IOS XE Gibraltar 16.11.1 | = D=~ > R EASHE L=,

Zoa~vy RiX, 7b—2A U L —, Switched Multimegabit Data Service (SMDS; A1 v F R =
NFAHFEy b T =2 —ER) | ELIZAIMOATHEHALET, FiZ, ZULHDAT 4T
THRAT AT ZNTFy A TERVWESIEHALES, A —% %y FRFDDIZZ2 ED
~NTF XX A RS LAN TlEZoa~wy REFH LRV TS Z S0,

ZDawy REFRET D L., £ Protocol Independent Multicast (PIM) @ Join A v & — R~ /L
FXYANN—TFT 4T T—TN U NIDRBEA L H—T 24 A VX NTEHRINET,
L7eRo T, ZA—TIZEML TS PIMWAN XA N—721008, T—X V7 2=%% A |
ELTHEEENTEAATy FERELET, Z0avr RiE, A ¥ —7 =1 A Zippim
sparsemode 2~ > RAHE SN TV AL EICOAMERTHILENHY £, Zoa~<r R,
WO /VF X v A MEREZ FFD LAN TII#R I EH A,

WIZ, A v BZ—T A A% NBMA F— RIZHRET L0 ZRLET,

Device (config-if)# ip pim nbma-mode

EEav> R

Command | Description

ip pim A HA—T oA AKX LTPIME A RX—7 VI LET,

. MPLS a7 > K
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ip ospf network .

ip ospf network

Open Shortest Path First (OSPF) > NV —2 XA TEIRESNTAT AT DT 7 )V hEA T
LS D Z A FITRET DT, A F— 7:423/74%1V%V3/%%F1m%m
network =~ F&EEHALET, T 74/ MEICETIZIE, Z0a<v> Fono BREFEHL
£,

ip ospf network broadcast | non-broadcast | point-to-multipoint [non-broadcast] | point-to-point
no ip ospf network

BX DA

AU RTIFIE

aAvU R E—F

broadcast Xy NU—0 BATHTa— Ry A MIRELET,

non-broadcast Xy NT—0 BATEETo—REFXx AN v LFT 7R
(NBMA) (ZiREL £,

point-to-multipoint F NT—2 BA TFHhFA L BV —<LFRA L MIRELET,

non-broadcast F7> a3 DF—U— Fnon-broadcast 1%, KA > Y —</LFR

A bRy b= % T o —RFx A MIEELET,
non-broadcast % — 7V — &M 9 58413, neighbor 2~ > K3
VT,

point-to-point Ry hT—s B AT EHA L BT —HA v MCERELET,

Iy NT—7 A TIHEFELET,

AHE =Tz A A AT 4 Falb— 3 (config-if)
BBARy NU—2 A4 % —7 = A A (config-if-vnet)

avy FERE

FRLEDHA KSA Y

1)1)—2R EEAE

CiscoIOS XE Gibraltar 16.11.1 | = o< RMEASHLE L=,

72z, 22—V ORy NT—FTHNONL—H R NLFFXY AT Ry TP R—kKL7A
WIGAIZ, ZOMEEZFEHL TV e — K%y A K Xy NU—2%Z NBMA *v hU—27 L LT
ﬁﬁf%iﬁo#7D*F%¥ZFVW?77ﬁX*y%U%7(X%\7V%AUV%\

BLOAAS v F R VTFATE Yy hTF—FZ P —ER (SMDS) &) #7m—RFX¥ A K xRy
FT—Z L LTRETHIELTEET, ZOKEEICLY, XA N—ZRET HLENRL 7
nET,

NBMA %y hU—7 %270 —RXxx A ME7RIFHET e — RSy A M E L TRET DHHE., V—
ARNARBERRE T EA Y2 Xy NT—I 0D <‘:75>Huk&f£0i?‘o =L, 2o
AHENY I EL RV NUAORELH Y T, mE 2, oAy 2Ry NT—7 B (F
ETHEA5TT, ZOEAIEL. OSPF % v hU— 7@&47%ﬁ4y%y—vw%ﬁ4y%
Fv hU—7 L LTRETEET, HEEFH L QWORWV200L—FMON—T > 7Tk

MPLS o< > K .
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. ip ospf network

(RAREIRR 2 JfE LTl — 2 ICEZE L £ T, ZOWREEAENT 256813 A N—Z2RET D
VEITH D FE A,

COMREET LN,V E—T 2 A A L TCIDa~vy RERITLESES, 2~ FIRERS
ET,

OSPF IZIIARA v Y=<V FRA Vb 3Ry NT—ZIZB#T B2 >DMELRH £, —
7B —FRX¥y A b Xy NUY—ZIZEASNDIHET, o —FHZIHETr—FF¥ A xv
MU — 7\ S B HERETT,

e IRAYRNY—LTRA L DT a— RF¥x XA~ Ry T —7 T, neighbor =~ N
EHATEETDH, YA N—FETOIANERETDILERDLY £7,

e ARA RN =< VFRA L bD ) 7T r—R¥¥ A N Ry NU—27 TiL, neighbor =~
VREEHLTRAAN=ZNT 20BN H Y £3, XA N—~Da X FOFNY L TIIA
Fa T,

#l WIT. 2D OSPF % v NI —2 % T 10— KXy 2 h kv hU—2 & LCRETS
FlERLET,

Device (config) # interface serial 0

Device (config-if)# ip address 192.168.77.17 255.255.255.0
Device (config-if)# ip ospf network broadcast

Device (config-if) # encapsulation frame-relay

WIZ, 7a— X ¥y A MEITORA Y MY —<LTFRA L bRy NT—T Ol ERL
\i—g—o

Device (config) # interface serial 0

Device (config-if)# ip address 10.0.1.1 255.255.255.0

Device (config-if) # encapsulation frame-relay

Device (config-if)# ip ospf cost 100

Device (config-if)# ip ospf network point-to-multipoint

Device (config-if)# frame-relay map ip 10.0.1.3 202 broadcast

Device (config-if)# frame-relay map ip 10.0.1.4 203 broadcast

Device (config-if)# frame-relay map ip 10.0.1.5 204 broadcast
( )

Device (config-if frame-relay local-dlci 200
|

#
#
#
#
#
#

Device (config-if

( ) # router ospf 1
(config-if)
( )
( )

network 10.0.1.0 0.0.0.255 area 0
neighbor 10.0.1.5 cost 5
neighbor 10.0.1.4 cost 10

Device
Device (config-if
Device (config-if

#
#
#
#

BEa<v R Command Description

framerelay map |57 0 hoL 7 KL R 55067 R LR & ORI &5 DLCI &
O~y 7 EERLET,

neighbor (OSPF) |Ji7 m— F¥ ¥ 2 s Xy NU— 27 WA MAERT 5 OSPF/L—Z R EL
£,

II MPLS a7 > K
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ip ospf network .

Command

Description

x25 map

LANZ a2 hajLlt VE—hFANEDw YL T2y N Ty LET,

MPLS o< > K .
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mMPLs a< > K |

ip multicast mrinfo-filter

2T Xy A FL—ZFEH (mrinfo) R/ N7y b ET 4 VHAET B ZE, S r—sUL 3y
7 4 ¥ 2 b— a3y T— K Tipmulticast mrinfofilter =~ K& L £3, mrinfo Z:RD
TANZEHIERTAICE, Zoavr RonoBEXNEFEHLET,

ip multicast [vrf vrf-name] mrinfo-filter accesslist
no ip multicast [vrf vrf-name] mrinfo-filter

BX DA

vrf EE) v~V F X% A MVPNIL—F 4 > 7B L OMEYE (VRF) A v A¥ L A%+
A—=krLET,

vrf-name (f&) VRF (ZEID YT oHe4mi,

accesslist | Yoy NU—Z F£7-1EA A FA mrinfoa~ > REEHA LT, 2—Hh /L w/LF
XY AR TN, ZAE ) TEDLNEHRIT D IP RO ST £ 72134 R4
JENTE=T 7 EBAT R B,

AR TFIAILE

AU R E—F

T 7 H N S OMEETIIMEITH Y EE A,

Ja—)L a7 4 Fal—g v

avy RERE

FEREDAA RZM4 Y

3l

)1)—=R EEAR

CiscoIOS XE Gibraltar 16.11.1 | = pa~ > FREAINE LT,

ip multicast mrinfo-filter =~ Ri%, fEESNTT 7 AU X MZ Lo THEESNTETXTO
EFIE B O mrinfo BR Ay b7 4 VABELET, oF0, T EA U R NBE[FT
ZIEGT 5 L. ZDOREILO mrinfo ZRITRA S E T, ACLIC K > TR S NT2FE L
5 O mrinfo BRI T S E T,

WIZ, Xy FT—27192.168.1.1 DT XTOHRA S 75 O mrinfo BR N7 » &7 4L
ZAF L FOMOKRA S EOERITFF AT 50 A2 R LET,
ip multicast mrinfo-filter 51

access-list 51 deny 192.168.1.1
access list 51 permit any

Command | Description

mrinfo TV T L TCWABET A LFXTY A T AL RZHONWT, wILTFFy AL
FNRA A=) LET,

. MPLS a7 > K
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ip multicast-routing .

Ip multicast-routing

IPNLTFFXYRAM—T 4 TEAX—TNIITHIZE, Fe— b a7 4 Xal— 3
v E— RTipmulticast-routing 2~ > REEH LES, P~V TFFXY XA M—T 4 T %T 4
T CT AT, oavwry RO noEREFHLET,

ip multicast-routing [vrf vrf-name]
no ip multicast-routing [vrf vrf-name]

BX DA

vrf wvrf-name | ({£&) wrf-name s IciEE SN~/ FF ¥ X h VPN /L—F 4 » 7B I
#i:3% (MVRF) AV AZ L ADTEHDIP L FF¥ A M—F 4 T E2H%)
IZLET,

AR TFI4ILE

aAvU R E—F

IP~ILFF¥AM—TFT 4 TETFT 4 =T NI TWET,

Jua—)Lar7 4¥alb—3 3 (config) ,

avy FERE

)1)—=x EEAR

CiscoIOS XE Gibraltar 16.11.1 | = pa~ > FREAINE LT,

EREDAARZA

\}

IPvIVFXXY AR N—T 4T BT 4 =T N> TNBEEA, CiscolOS V7 F 7 =T 1%
EDO=NT XY ANy MBEEELERA,

3l

GE)

P LT Xx 2 NOBEEIE, IPYALTF XX R MN—F 4 T EEHNZ LT-4IZ, PIMAE 3T
DA LVHE—T 2 A AZEETILERDHYET, PVILTFXY R M—T 4 T H2EHIZLT
H PIM IZHIR SN ERE A, PIMIZ, A X —T A ZADOEEN S RMICHIRT A LERH
D E9,

WIZ, IPILF XY ARN—T 4 T2, X —TNZTHHERLET,

Device (config) # ip multicast-routing

WIZ, BEED VRF DIP v VFF v A M—TF 4 T EBAINTT D62 R LET,

Device (config) # ip multicast-routing vrf vrfl

I, IPILVFXFXY AN N—T 4 T %T 4= T D0 %2RLET,

Device (config)# no ip multicast-routing

MPLS o< > K .



. ip multicast-routing

BEEav R avw R

B

ip pim

A BZ =T 2 A AR LTPIMZA R—7 VT LET,

. MPLS a7 > K
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12 vfi autodiscovery .

12 vfi autodiscovery

W77 A4 _—NLANH—E R (VPLS) Yu/f Z—=xv (PE) 7/3A ACH L VPLS K
AA BT HDMDOPE T ANA 2 AEFIRICHRIHTE L L 52T 2I12F, ZFm— b a7y
¥l —3 g E— FTI2vfi autodiscovery =t~ > RAEH LE4, VPLS H & H 4 EL)IC
THIZIE, Zoavry RonBEXE#HLET,

12 vfi vfi-nameautodiscovery
no |2 vfi vfi-nameautodiscovery

BX DA Vfi-name RABHEYe A v A H  ZADAFTEIRE L ET,
ABHRE A A X A (VFD) X, REAA >
FoTA Rz A (VSD) IZBEMT BT
WA BHUEIRRD 7 — 7 23R L £,

ATV R FI4I R AT 2VFIABBRITIAC 2> TOER A,

AT R E—R Ja—N)L a7 4 X o b— 3 (config)
avy FERE )y—Xx ETEAR
Cisco IOS XE Gibraltar 16.11.1 ZToavwr RREAINELE,

FERALEDHA KS4> VPLS HEMHAZMA T2 L&, 4 VPLSPE 7734 X T, [W L VPLS FAA > O—FTh 2 fhod
PE S /34 A& TX ¥4, VPLS HEMRIIC L > T, PEFAAAL A BMENT-L X, £/~
12 VPLS R A A UMb HIRESZE &b, BRI SN ET,

i Wiz, PEF/5A AT VPLS BBV 2 G20 2% 7 LET,

Device> enable
Device# configure terminal
Device (config)# 12 vfi vfi2 autodiscovery

EEav >R avw > kR EBA

12 vfi manual LAY 2VFI % FECERLET,

MPLS o< > K
I



. 12 vfi manual

12 vii manual

mMPLs a< > K |

VA ¥ 2 RABERIEA AKX A (VFI) Z/ERRLT, VA Y2VFIFE#I2> 7 X2l —T3
v E— REBBTAIZE., Tue—L a7 X2 b—r gy F— FTI2vimanual =<
REERALET, LA VY 2VFIZHIBRT20E, Z2oa<vr FonoBXe2ERALET,

12 vfi namemanual
no |12 vfi namemanual

B DEREA

AR R TFIAILE

AU FE—F

name HH LAY 2VFL £ 7213 FED LA ¥ 2VFLD
4 i

LAY 2VFLITRESNTWERE A,

Jua—)L a7 4 ¥ 2 b—3 3 (config)

2v L FRE

EREDAARZA

3l

)1y—= EERNE
Cisco I0S XE Gibraltar 16.11.1 Zoawry RPNEAINE L,

VFL %, "7 v b& 1 DU EORAERERR (VC) [Tk T 57201, 7—X7L—>, Y7k
VT N—A EFNA R 2 TR A THA SN ST A HEOES T, ar hr—L
TL—rBIOT—Z L —rOMGICLoTTF—Z AN EEHMThb, a3 fa—L 7
L o TS T OMTT = A ERA v 4 =T 2 A AL LT HHREL £

LAY2VFI FHay 7 4 Fal—2 a3y T—RTlE, RONRTA—FERETEET,
« 77 A _— T LAN #—E 2 (VPLS) K AA > ® VPNID
« ZDRALLNOMD PE T /NAADT RLA
BT ZED RN AN T T BRI T EMUA D= ALDE AT

LAY 2VFIFEay 7 4 FXal— a3y T—RT, koavwy RefiTE£4,
*vpnid vpn-id

* [no] neighbor remote-router-id {encapsulation mpls| pw-class pw-name| no-split-horizon}

W, VAV 2VFIEZER L TCLAFY2VFIFH =2 7 Fal—ary E— &
L. VPNID #XET 50 &R LET,

Device> enable

Device# configure terminal

Device (config) # 12 vfi vfitestl manual
Device (config-vfi)# wvpn id 303

. MPLS a7 > K
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12 vfi manual .

EEav> R

avU kR Description

vpnid RFC 2685 7 #—~ > N CVPNID ##% & L%
9, VPN ID DR EZIIMMEDIET D I H3n e
T, HIRT 252 L3 TEERA,

neighbor ET7ZEDR RN T T TRBION T

B A T =X LDEA TEIBELFT,

MPLS o< > K .



. 12vpn vfi context

mMPLs a< > K |

I2vpn vfi context

BEORLD Xy T =T RO LA ¥ 2VPNARAEIZE A X —T = A A (VF) ZHENLT I
X, Zr— L ar7 4 ¥ b—3 32— K Tl2vpn i context =< RZ2MH LE4, #
AT A, Zoa<r RonoERNE2HHLET,

[2vpn vfi context name
no [2vpn vfi context name

B DEREA

AR TIHIE

ATV R E—F

name VFI =7 % &2 D4,

LA ¥ 2 VPN VFI [ IS STV ER A,

Jua— ) a7 4 X2 lb—3 g (config)

av Y RERE

FREDHA FS14 Y

3l

Jiy—= EENE
Cisco I0S XE Gibraltar 16.11.1 Zoavwry RPREAINE L,

I2vpn vfi context =2~ > RiZ, (KA 7 A4 ~X— h LAN #—E & (VPLS) ZHET H-dD
2 3L CLIE— RO—fE LTERESNET, ZDa~r Fid, VPLS T= 7 T RO &L
WERET DD VFI 2L LE T, VFIIL, =TI =2 b — K LAN A ¥ —7 = A ANMEEH
SNTWBEEIZ, VPLS 7T—F%7 7 F ¥ E7 /DI = b— b LAN £72X VPLS 7 4+ VU —
R LET,

WIZ, VALV 2VPNVFI 27 X% A N &S+ A0 2R LET,

Device> enable
Device# configure terminal
Device (config) # 1l2vpn vfi context vfil

EEav> R

avwvk ERBA

12 vfi LA ¥ 2 VFI Z#r LET,

. MPLS a7 > K
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I12vpn xconnect context .

I2vpn xconnect context

LA ¥2VPN (L2VPN) 7o xaxs harT %A M&/EK LT, Xconnect 127 4 ¥ = L—
Yary E®— REnT LI, Fre—sL a7 o F 2 L—3 3 E— T |2vpn xconnect
context 2= REMHHALET, EHELZHIRT D2, Zoa<wr FonBXEHALET,

I2vpn xconnect context context-name

no l2vpn xconnect context context-name

BX DA

ARV ETIAILE

aAvURE—F

context-name ryaRaRy harrFx A NDOLE

L2VPN M B4R IE S EH A

Jua—N)L ar7 4 ¥ alb—3 3 (config)

avy FERE

FRLEDHA KS1 Y

3l

)1)—x EEAR
Cisco 10S XE Gibraltar 16.11.1 Zoawy RREAINEL
77

I2vpn xconnect context =~ > Ni&, (RIBTT7 A X— T A ¥+ —EZ (VPWS) D 22D A
N OFE D R & BREURRR, BRI & R (w T2 A REEIEIRR) | F72IE
PEfEElER & e AR (o — g AARET A/ n AR ha v T XA NEERT LD
WHEHLET, FRELTZA L AOZ AT (BRI % —7 = A ZAFTITRPERR) [T
T, L2VPN ' —E 2D ¥ A4 THRHBMICERSINET,

WIZ, L2VPN V7 a2 ax ) har 5% A MM+ 50 a L ET,

Device> enable

Device# configure terminal

Device (config)# 1l2vpn xconnect context conl
Device (config-xconnect) # interworking ip

avwyv kK |EBH

interworking |L2VPN A » Z — U —% o 7% A x—7 M L, @PE#EEEZN L TEHETE S b
FTITALITDEALTERTELET,

MPLS o< > K .



mMPLs a< > K |
. label mode

label mode

IPv6 BRI X VT XL B RET DT, TRLA 773 a7 4Falb—v g E—RKT
label mode =~ > R&@FH L E9, IPv6 R XL T )L &2 B3 5121, a2~ KD no
BRXEHHALET,

label mode { explicit-null | all-explicit-null }

no label mode
B DA explicit-null EERHG T RUZ LW BGP T ULt & =% ¥
A RNFAN—ZEFEENDIPV6 VT 4 v T
AP IPv6 BRI X VT~V R E L ET,
all-explicit-null BGP 7 ~UAfF & 2 =F v X (A RN—TEfF

INABTRTDOIPv6 L7 v 7 ADIPv6 BH
TR X LT LA RELET,

ATV R FI4 ), IPVOBIREIXLTUUE, T 740 FTIREESNEE A,

ATV R E—F TRLVA 773U ar74F¥alb—y3r E—F (config-router-af)
2wy FEE y1y—2 RENE
Cisco 10S XE Bengaluru 17.6.1 ooy RREAINE LR,

WOHITIE, IPV6 explicit-null 7~V DFEEFHEERLET,

Device (config) # router bgp 1

Device (config-router)# address-family ipvé

Device (config-router-af) #label mode explicit-null

Device (config-router-af) # neighbor 33.33.33.33 activate
Device (config-router-af)# neighbor 33.33.33.33 send-label

W OFITIL, IPv6 all-explicit-null 7~V OFREHEEZRLET,

Device (config) # router bgp 1

Device (config-router)# address-family ipvé

Device (config-router-af) #label mode all-explicit-null
Device (config-router-af) # neighbor 33.33.33.33 activate
Device (config-router-af) # neighbor 33.33.33.33 send-label

II MPLS a7 > K
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load-balance .

load-balance

B OB OB GTREZRETHICNE. /(v 2 —T A A2 a7 4 Fal—rg F—F
Tload-balancez~ > F&EEALET, a—RKRT UV T A=A L%T 7 4/ bR IEICR
T2, Zoa<wry RonoBRE2FEHLET,

load-balance flow [ethernet [dst-mac | src-dst-mac | sre-mac] | ip [dst-ip | sre-dst-ip | src-ip] ]|
flow-label both | receive | transmit[static [advertise]]

no load-balance {flow | flow-label}

X DA flow SR O 7o —_R—2A0a— KNRXF o T 2 —T M LET,

ethernet ¢ —4>k o NEERIEIFR 7 @ — 3 EARE L £,

dst-mac  5EJEAR A D MAC 7 KL AICHSW AR ERE LET,

gedg-mac E#E0H LU%EER A D MAC 7 RL RIS\ =AM EE L £,

scmac  EEILDO MAC 7 RLRICHESW-AMOEEEELE T,

ip IP GefLlalf 7 v — ¥ e E L £,

dst-ip SRS A D IP T R L AIZESNW A BEtEELET

§7 ’_.ﬂi_’ o]
sc-dst-ip EE LB LUSEERA RDIP 7 RLAIZESWTAROHEIRELE T,

src-ip EETLARARDIP T RLRIZESW-ARSBERE LET,

flow-label  ZeRlEl#r D 7 v —F8@ M k7 > AR — b &2 A F—7 T LET,

both W5 DI E CREIEIRRO 7 0 —3i M N5 v AR — N A F—7 M LET,

receive  ZfZ I TEHLEIRRO 7 0 —REA R 5 L AR — FEA X—T M LET,

transmit  BZ 5 TEREIERO 70—l h T o AR— B2 A F—T M LET,

static VE—RNETNOY T T I IRV ETHL 7R —T e A X—T ML E
TO

advertise 77— ~LDY T E A7 BE,fH (7 TLV) 2 ELET,

ARVRFIALLE ZOIRURE TIANETT 4 =TI THET,

av R E—F AVHE =T 2 A A a7 4 Falb— =z (config-if)

MPLS o< > K
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. load-balance

mMPLs a< > K |

avy FNERE

1

Jiy—=x EERNE
Cisco I0S XE Gibraltar 16.11.1 Zoavwry RRHEAINEL
7=,

wIZ, FBELZIPT RLADa T HF A MTREEFRRO 7 0 —_X—2D 1o — K35
VT ERETHHE R LET,

Device> enable

Device# configure terminal
Device (config) # interface pseudowire 17
Device (config-if) # load-balance flow ip 192.168.2.25

avwU kR

‘E-IUII:I

Be

interface pseudowire

BOEEA v X —T = AEEELET,

. MPLS a7 > K
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mdt log-reuse .

mdt log-reuse

BX DA

AU RTIAIE

ATV R E—F

TR NLTF Xy A MUEY YV — MDT) OFFAOREREZ AT DHIZIE, VRF 27 4
X2l —varyET—RELFIVRET RLRA 773 ar 7 4Falb—ar E— KTmdt
log-reuse =~ RZ2EH LE T, ZOMEALEDIZT DT, Zoa~vr RO noB &
LET,

mdt log-reuse
no mdt log-reuse

Zoawy R, 5IEELITSF—TU—FEH ) FEA,
Zoa<wy NiITF 4 kB—7 N TT,

VRE7 RLZA 773U a7 (%2 b—3 a3 (config-vrf-af)

VRF 27 4 ¥ =2 L —3 3 (config-vrf)

avy RERE

EREDAARZA4

)1)—2R EEAR

Cisco IOS XE Gibraltar 16.11.1 | = o< RBMASHE LT,

mdt log-reuse =2~ > KX, 7—4% MDT B EAIH S5 72N Syslog A v E—VZAR L F
7

mdtlog-reuse =~ > RiZiX, ipwrf /m— b arv7 4 ¥alb—varyav s RaALTT
7 ATEET, £72. mdtlogreuse =2~ RiZiL, vrfdefinition 72— )L 27 ¢ F o
L—y a3y a~ RS C addressfamily ipvA VRF 227 4 ¥ o L—y g v a~vy RE&fE
HT5ZLTHLT 7 BATEET,

ol Wiz, MDT OFEAIAO B 7 2430+ 5 H %5 LET,
mdt log-reuse
BEa< R a<> K |Description

mdtdata |F—% MDT Z NV —FHIC~LFF ¥ AR ZFA—FDOT7 FL A&HEZRELE
R

mdt default | VPN VRF ®F 7 /L h® MDT Z Vv — 7% B E L ET,

MPLS o< > K .
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. mdt default

mdt default

N—=F )L 774 _X—=h xv hT—27 (VPN) V—7T 4 > 7B I OEEE (VRF) OF 7 4V
FDO=LFHF¥y A REUEY Y — (MDT) FN—TFZ2RETHITIL, VRFa L7 4 Fal— g
VEFIZIVRE T RLA 773 a7 4 FXal—3 3 F— RTmdtdefault 2~ R&ff
HALET, ZOWEZEHZT DI, Zoavr RO noBXEFEHLET,

mdt defaultgroup-address
no mdt defaultgroup-address

X DA group-address | 57 4 /)L k MDT Z L —7DIP 7 KL AR U ZA—F 7 FLATRES LD
TN F—T Y (PE) T/ AITN—T DAL NI B720, ZOT
FLRZaia=74DIDELTHEL, ZhicXoTHaf F—x v
N—Z I THEIIZ Ry EEZETEH X120 7,

ATV RFI4FNAR IOV RET4E=TLTT,

ATV R E—F VRE7 LA 773V a7 4Fa2b— a3 (config-vrf-af)

VRF 227 ¥ =L —3 3 (config-vrf)

avy FER Jy—2= EERE

CiscolIOS XE Gibraltar 16.11.1 | = oo~ FREAINE LT,

FEREDHA KSq4y 774/ EMDT Z—71%, FIL VPNIZET 59 _XTD PE 73 ZITRE S LR L7
N—=TTHLHLENDH Y T,

Source Specific Multicast (SSM; EEITFFEYLVT XY A N) BT 74/ 5N MDT 7' 12 k2L
ELTHEHASINTWDES, BEILIP 7 R AL, Border Gateway Protocol (BGP) &>+ =
YOFRETIMEHENDST RLATT,

ZDavwr RZEoT, PRV A L E—T oA APMERESNET, T 740 BT, brx
Jb~w B =05 T KL AL, group-address 53¢,

mdt default =~ > RiZi%, ipvrf Ze— b ar 7 4 Xab—v gy avy REFHLTT
7 ATEET, £/, mdtdefault =~ > FiZix, vrfdefinition /7 a— v a7 ¢ ¥ Lb—
va v aw s R T addressfamily ipvd VRF 27 4 F o bL— gy a~<wy REFHT
HZETHLT 7 RBATEET,

I KIZ. Protocol Independent Multicast (PIM) SSM % /3> 7 7R — IR ET D6l %~ L E
T, FDD, TTHINVE TN—T LT =2 MDT 7 /V—7 %, IP7 KL AP SSM #i
FANICERE SN TWET, VPN ONESTIE, PIM A/8—2F— K (PIM-SM) NiRE
SN, Auto-RP 77 ADHNZIF ARSI ET,

ip vrf vrfl

. MPLS a7 > K
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mdt default .

rd 1000:1

mdt default 236.1.1.1

mdt data 228.0.0.0 0.0.0.127 threshold 50
mdt data threshold 50

route-target export 1000:1

route-target import 1000:1

BEa<w> R av vk |ERBA

mdt data |7 —% MDT 7 L —7HIZv L FF ¥ A K ZL—7DOF7 R AEHEZHELET,

MPLS o< > K
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. mdt data

mdt data

mMPLs a< > K |

F—H=wNF Xy A MUEY Y — (MDT) 7—/LCTHERENDT L RFPHZEET 510,

VRFa2 7 4 Falb—varyET—RERFIVRF 7 RLRA 773 a7 4Xab—Tay
EF— RN Cmdtdata=~> RZEHLET, ZOMRBEZESDICTHICE, Z0a~vr FOnofE
ALfHLET,

mdt data threshold kb/s
no mdt data threshold kb/s

BX DA

aAavU R FI4ILE

aAvU R E—F

threshold kbis | (%) #J8iE L X \\WMExF oty MNP (kb/s) AT CEFRLET, &PHIT
1 ~ 4294967 T,

F—X& MDT 7— VIR ESNTWER A,

VRE7Z RLZ 773U av7 X¥alb—3 3 (config-vrf-af)

VRF 227 ¥ =L —3 3 (config-vrf)

avy FERE

FEREDHA K4

3l

J1y—2 EEAR

CiscoIOS XE Gibraltar 16.11.1 | = oo~ FREAINE LT,

F—X% MDT IZ1E. MVPN Z L IZHE K256 DwLF XY AR TN —T5E5HDD I ENTXFE
T T—ZMDTOERICHEHSND VL FF ¥ X b I —T 1%, REFHIPT RLADT —
AMNBEHEAFI v ZITBIRENET,

T—H# MDT 7/ —/VCHEHEND T RUAGPHZEET 121X, mdtdata=~> RE#EH L E
4, LEVMEIL, kb/s B TR ESNE T, 472 3 D list ¥—7 — R & accesslist 515 %

fEFHLC, 7—#% MDT 7=V CiHT 5 (S,G)MVPN = F U ZEHFTEET, Zhick-
T, 7—4 MDT 7— /L OAERIE, accesslist5 [ BITHRE SNT=T 7 B AU A b TER S IFr
FED(S,G)MVPN = M IZELIZRESNET,

mdtdata =~ > RiZi%, ipwrfZr— v ar 7 Xal—varavr REfALTT 7k
ATEET, /o, mdtdata=~ > RiZiE, vrfdefinition 7 e —/L a7 4 Falb— g v
o< RICHET T address-family ipyd VREF =1 7 f a2 L— g v o<y REHHT5Z &
THLT 7 BEATEET,

KIZ, MDT 5 —#% =1L D7 )V—7 7 KL 2D HZRETHH%2 5~ LET, 500
kb/s D LEVVERRESNTWET, 2FV, v LFXF¥ A~ A M) —A0 1kb/s &
BznHL, F—X MDT BMERR S E T,

ip vrf vrfl
rd 1000:1
route-target export 10:27
route-target import 10:27
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| MPisa<> K

mdt default 236.1.1.1
mdt data 228.0.0.0 0.0.0.127 threshold 500 list 101

|
ip pim ssm default
ip pim vrf vrfl accept-rp auto-rp

avw vk Bz

BEa<w > KR
VPN VRF OF 7 4 /)L h®D MDT )V — 7% FHELET,

mdt default

MPLS o< > K .



. member (12vpn vfi)

mMPLs a< > K |

member (12vpn vfi)

KAV MY —=RA L LAY 2VPNBARIRIEA X —T =4 A (VF) #5452 ERT 5T /31
AEEETAIZIE. VA V2VFIay 7 4 X2l —3 gy F— RCmemba a2~ REEHL
I, TS ARG T AT, Zoa~vr RonoBRXE2HEHLF T,

member ip-address[vc-id]encapsulation mpls|template name| pseudowir e pw-int-number [ip-address
[vec-id Jencapsulation mpls | template name]

no member ip-address [vc-id Jencapsulation mpls| template name | pseudowir e pw-int-number
[ip-address [vc-id]encapsulation mpls | template name]

BX DA

aAavv R FI4ILE

aAvU R E—F

ip-address VFI x4 X—D 1P 7 KL A,
ve-id (EE) fBE#E (VC) 1D,
encapsulation mpls < LFTa bhanl T AL wF S
(MPLS) #H 7Mbb A 7L LTHRELE
‘g‘o
template name T — NAERELET,
pseudowire pw-int-number FHERRA v —T =2 ABKEEZHRTELE T,

WA Y —RA b LA ¥ 2VPN VFLEER A TER T 57 /3 AR ESh TWEREA,

LVAY2VFI 27 ¥ 2 Lb—3 3 (config-vfi)

avy FERE

FEREDAARFS1Y

il

=2 LENE
Cisco I0S XE Gibraltar 16.11.1 ZThavwr RREAINE LA,

ZoOmember 2~ RDOA L AX AT, IR T A _X—NLANY—E X (VPLS) Z&RTT
Hibp7 v ha)L CLIE— Ro—E & LTHERAESNET,

Wiz, RIET 9 A4 _X— FLANH—E 2 (VPLS) % ET L2071 k=a)LCLIE—
RDO—#8E LTl A ¥ 2 VPN VFI iz €3 202~ LE9, :

Device> enable

Device# configure terminal

Device (config)# 12vpn vfi context vfil

Device (config-vfi) # member 10.10.10.10 1 encapsulation mpls

. MPLS a7 > K
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member (12vpn vfi) .

FEI<T R avy kR EHEA
neighbor (VPLS) VPLS B 7 Z&ED R 7P v B X
O TENMMEA D= ALDEA T HRELE

_a—o

MPLS o< > K
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. member pseudowire

mMPLs a< > K |

member pseudowire

LA ¥ 2VPN (L2VPN) 7w Zaxy BT D8ERIE#RA 2 —7 = A AZ4RET DI
L. Xconnect 227 4 ¥ = L — 3 E— KT member pseudowire 2~ > RZHEH L E7,
SELIERRA » X —T oA A& 51, Z0a<vr FonoBRE#HA L £,

member pseudowireinterface-number [ip-addressvc-id encapsulation mpls | templatetemplate-name]
[group group-name [priority number]]

no member pseudowir e interface-number

B DR

i
&

ARV R FIHILE

avU R E—F

interface-number AV HE—Tx A AEE,
ip-address ETDIPT RL A,
veid RAEERE (VC) 1D, #PHIL 1 ~ 4294967295 T3,

encapsulation mpls v NF7a han T AL vF 7 (MPLS) 27 —% 7k
A& L TRELET.

templatetemplate-name  ({-&) » S EAfbB LT w Fa L OREHEHRT LTS L—
FERRELET, TV A XL 32 T,

group group-name (EE) 7uRxaxs A UADTEMIN—TXEEELET,

priority number UEE) 7axax s s AU ANOEEIEMZIEELET, EETE
HEFIT 0~ 16T, FbmWELIAGMIL 0 T, & bIRWESLIR
Al 16 T4,

L2VPN 7 v 2 a7 MR T BT 31 ATHEESNTWER A,

Xconnect 17 4 ¥ = L —3 3 > (config-xconnect)

avy FERE

FRLEDHA KS14 Y

)1)—R ETEAR
Cisco 10S XE Gibraltar 16.11.1 Zoawy RREAINEL
77

member =~ RiX, (REET 74 X— T A ¥ —ERX (VPWS) . v /LT k&7 A FEEln]
By ETEE—IAERY —EAD2 OO A U ARERELET, VPWSD A L NE, — 3%
BREEFRTH 5 — HNREPIEREA v #— T = A AT, vAFE 7 AL MEEIERRED 2 23T,
W NEGERRA v H—T = AT, B—TBHD A L NE, WHNT 7T 4 T A v H—
7z A ATI,

SERIRIRA VX —T = A AL ETHEROW G BEE SN TV A S, pseudowire 2~ > KT
E ST interface-number BIEA R L TA v ¥ —7 = A ADNETER SN E T,
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member pseudowire .

AUNRNRET D200 N —TE2BETHINIIN—T L ERELET,

BEOTNEA AR H DAL, BRNENICHE SN T T 7T 4 T AU AREZRINTE S L )10
AUNROEBERIEMNMZRELET, A 30OF 7 3V bOBEIEMNIZ 0 (FbEV) T,

RETEDLITN—FIL2 07T, — DO NVN—TITHRKRK4D, b —HDT)N—TFI2127
FAUREEDDLZENTEET UODAURNRNT 7T 4 TTHEM, BODIONRAy I T v
TR o IV —TABRESNTWRWGA, L2VPN 7 X axy har7 %A h T
FETEDALNT 2920 TT,

Bl WIC. LIS A B RS (4 7 LT A AR LT,

Device> enable

Device# configure terminal

Device (config) # 1l2vpn xconnect context conl
Device (config-xconnect) # member pseudowire 17

MEavr R avw U R Description
|2vpn xconnect LA ¥ 2VPN (L2VPN) /B Za %2 harT %R MafEfLET,
context
xconnect BEfes [l & Xconnect V— B A D ERELRIFRIZ 31 > F L. Xconnect = >
T4 Xal—vary E—REMBLET,

MPLS o< > K
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. mpls label range

mpls label range

Nry hA B =T oA A LO~LFFa ha)lL T~y A2 vF 27 (MPLS) THHTE 5
0= N T UVOFHERET DT, Jue— a7 4 F¥Fab—ar E— FTmpls
labelrangez~ > REMFEHLET, 77 v N7+ —L%7 74 /L hOEREICERTIZIE, Z0=
v RO noRAEMBEHLET,

mMPLs a< > K |

mpls label range minimum-value maximum-value [static minimum-static-value

maxi mum-static-value]
no mpls label range

BX DR

nul
&=

AR TIHIE

ATV R E—F

minimum-value

T YL AR—ATHBEIND N DTNVDOE, 774V ML 16 T
T,

maxi mum-value

FTrYL AR—ATHRINDIHKRKD T IV, T 74NV MNET T >
R4 =L THERRY 9,

static

(EE) AE2T 4y 7 F-VEOYUER]THr =L TLDT
oy 7 & PHILET, daticF—T— K& minimum-static-value
maximum-static-value 5|tz BT 5 &, AZ T 4 v 7HV Y THIZT
NI TR SN ER A,

minimum-static-value

EE) AZT 4 v 2 F-VVEID Y TORAME, 774V MEZH Y
FHEA

maxi mum-static-value

HFB) A¥T 4w T-0VEY Y CORKE, 7740 MEZHY
FHA

Ty N T —bDT 7 v MEMER SN ET,

Ja—)L a7 4 FXal—ig

av Y RERE

FREDHA FSA Y

)1)—2x

EENE

Cisco IOS XE Gibraltar 16.11.1 | = =< > RREA X E L=,

FoYL O~ ISIXIETFIZ L > TSN TEY GEMIZ SV Cid, RFC3032 TMPLS Label Stack

Encoding] % &) |

mplslabelrange =~ & R CTHRET 2HPFHICE D H Z LITTEEHA, =

YURIZ0EANT L L, avry PR SNR»oTca~vy RTHL LTI Ay E—Y

MERENET,

mplslabel range =~ > RTEFRI N T ~VHHIZ, (XA FTIv 7 TV AL v F U7
MPLS, MPLS b7 7 4 w7 =2V =T V7 MPLSRX—F ¥ /L 75734 X—h Ry hU—7
(VPN) 72E8D) m— T~ v%EN B THTXTOMPLS Y U —v g &> THEH

SNET,

Bl wesa<or
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3l

mpls label range .

Label Distribution Protocol (LDP; T ~LEMG 7 & b z1/L) 2 DT~V 7 2 b oL &2 H
LT, 16 ~ 1048575 OILHN 2T ~NFFHZ XA FI v 78D G CHICTHNTEET,

ALT 4y 7EOYTHIZT NV ETRTHITE, A7 Va0 daticky—V— RERELE
T MPLSAX T 4 w7 TUUERETIZ. A¥ T 4 v 7BV Y THOT VOB EZRET D
MERHDET, AEXT A v I XA T A U TIBEDOARZT 4 v JHEANPLDAERETEE
Ty AEZT 4 v VHPADNRES N TR, ENEEZENTWEEAIE. RET 4 v 7 A
VT4 T ERETEEYA,

FUEOFFIL., 16~4096TY, HAMEDT 7 4V ME, 4096 T, =& zlE. A¥T 4>
7 TG ANR—RA % 16~100, XA T v 7 T~ A= % 101 ~ 4096 O X 9 1Z55E
LHZENTEET,

BINAZT 47 TYUED LR E FRNA~LVT T4 AZEREINET,

T2 ziE, FAFTI v T VDORMEE 160 BRRIEZ 100 ICRETDHE, ~LT T
A ANANIKRD LD ITFERINET,

Device (config) # mpls label range 16 100 static ?
<100> Upper Minimum static label value

<16> Lower Minimum static label value
Reserved Label Range --> 0 to 15
Available Label Range --> 16 to 4096

Static Label Range --> 16 to 100

Dynamic Label Range --> 101 to 4096

WIZ, AET 4 v 7H#HE 16 ~100 1R ET HH2RLET, TEHORKMNAZT 4 v
7 T AXR—=APERTERWGA B/MED FIRIZA~VT 74 AR RINVE
A,

Device (config) # mpls label range 16 100 static ?
<16-100> static label value range

WIZ, B—HI TPV AR—ADY A AeBHET HHERLET, ZOFITIE, K/
ABT 4 ZHEN 20012, KRAZT 4 v ZED 4000 |25 E I TWET,

Device# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Device (config)# mpls label range 200 4000

Device (config) #

BUEORHPICEET 2 LWEHZEET 2 & (& 2R, HriLndEl o/ A ¥
T4 v IR 160 BlARAZT 4 v 7 E% 1000 IZRET D) o B LWEPHARE A
72 9,

WIZ, AT I v 7 a—0N T9L AXR—ADEF/NAZT 4 v 7% 100, g KAZ
T A Y I7EE 1000 IR E L, AXT 4 v T TYL AR—ADR/NAZT 4 v V%
16, I RKAZT 4 v 7% 9 IZRET BB 2R LET,

Device (config)# mpls label range 100 1000 static 16 99

MPLS o< > K .



. mpls label range

Device (config) #

mMPLs a< > K |

U u— REICHEITEND show mplslabe range 1~ > ROKRD /) TiE, #iE Sz
HHBADC R TNDZ EARENET,

Device# show mpls label range

Downstream label pool:

Min/Max label: 100/1000

Range for static labels: Min/Max/Number: 16/99

WIZ, TV E T 7 4 v MEICRT Bl 2R LET,

Device# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Device (config) # no mpls label range

Device (config) # end

2

EavUR avyU kR

358

show mplslabel range

MPLS B —H /L F~UL A_R— ZADFHEERLET,

II MPLS a7 > K
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mpls label protocol (f 24— AR AV T4 FaL—3Y) .

mpls label protocol (f V2 —2J A R 374 FaL—

3Y)

A K4 —7 x A A® Label Distribution Protocol (LDP; 7~V 7' v h2)V) ZIRET HI2IE
AV H =T 2 A7 4 X2l — 3 F— KTmplslabe protocol =~ > RZ&EH L %
T, AV F—T A A5 LDP ZHIRT2I2E, Z0oa~vr FonBXEEHALET,

mpls label protocol Idp
no mpls label protocol Idp

B DEREA

ldp [LDP A v Z—T =4 A THHEND L HITHEELET,

AR TFI4ILE

AU R E—F

AUHE—=T oA AT FAVPBRIICEE SIVTWRWIEEX, 77y M7 4+ — AICRE
ENZLDP MEAESNET, 77 v F 7+ —ADLDP 2R ET AL, 7 o — D mpls
label protocol =t~ K& L7,

AVH—T A A a7 4 Fa2lb— =z (config-if)

av Y RERE

=2 LENE

Cisco IOS XE Gibraltar 16.11.1 | = o =< > RREA X E L7,

FREDHA K514

3l

220D F L AL v F —4 (LSR) ZHife T 50 7 DI NARAHOE v a Y EZIEFIC
ST 512iE. LSRDOY v f v B2 —T =4 ANRFE L LDP AT 2 X ) ICERESN TS
MERHY EF, 22D LSR T HEHDO Y 7 3 HE1E, 220 LSRIZHEE L T\
LT XRTCDIY T A F—T oA ANREL TR I\:l/l/%ﬁﬂﬁ“éct IR E STV D MLEEN
HoET,

WIZ, LDP&A HZ—T =2 A ZADT~YLEfR 7 1 /e U THNLT A2 R LET,

Device (config-if) # mpls label protocol 1ldp

MPLS o< > K .
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. mpls label protocol (/' O0—/N)L 374 FalL—3Y)

mpls label protocol (¥ O—/N)L OV T XalL—23
)
7°7 v K 7 #— @ Label Distribution Protocol (LDP; 7~ /VEIAG "1 k 2/V) ZIEET HI2iE,

Ja—sNL a2y 7 4 X2 b— 3 F— KT mplslabel protocol =~ K&EMHLET, 7
74 FLDPIZRETIZIE, Zoa<wr RO no B NEA AL E£7,

mpls label protocol Idp
no mpls label protocol Idp

X DERHA ldp [LDPA2F 74 /L bDOT~UEAT T 0 haL 452 a2 ELET,

ATV RTFI4NR LDPBRT 7 FOTNARAGT B f 3L TY,

av Y RE—FK sa—\)aryz 4 Fal—ra v
avy FERE )1)—=R EEAR

CiscolIOS XE Gibraltar 16.11.1 | = pa~ > FREAINE LT,

FEHEEDHA KS4 > global mpls label protocol Idp =~ > % 723 interface mpls label protocol Idp =~ > FDEH 5
RSN TWRWESIE, T XTOZ LMt v 2 a »TLDP BMEF S ET,

il KD awy Rid. LDPEF T v F 74— AD T LA 70 k2L b U L g

Device (config) # mpls label protocol 1ldp

. MPLS a7 > K
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mpls Idp logging neighbor-changes .

mpls ldp logging neighbor-changes

B DEREA

AU R FI4ILE

O R E—F

TV R b (LDP) oy va DA U LIcEZIZV AT AT —aX 7 (syslog)
Ay —VEAERTHIZE, Fuo— L a7 X ab—3 3 F— KT mplsldp logging
neighbor-changes =~ > K& L £, syslog A v —YDAERET 4 B—7 MIT HITIE,
Zoavwry RonoBEXREHEHLET,

mplsldp logging neighbor-changes
no mplsldp logging neighbor-changes

Zoa<wy NIZFBIBEZITF—U—RNIZb Y A,
FI7 4 TR, e XA R—T T,

Jua—s )b ar7 4 X2 lb—3 3 (config)

avy FERE

Y= EENE
Cisco IOS XE Gibraltar 16.11.1 ZToavwry RPREAINELE,

FEREDHA K54

3l

mplsldp logging neighbor-changes =~ > Ki&, LDPt v v a v NF 7 LIz & Z|Tsyslog A v
=V EERTHDIEMLET, Z0a~vr RIZEk D, LDP 1A /N—IZBI7 % VRF [H#
ELDPEy v a AT LB bREESNET, LDP Ry v a UR3F U T HBEHICIE,
KOEH b ORHY £F,

« LDP R EIZ L - TH a— )L\ Sz,

cLDP A L HF—T A4 ATEMZEINT,

WIZ, LDP By a B U Lick &l syslog A vE—VEART A0 %2R L E
bd_‘o

Device> enable

Device# configure terminal

Device (config) # mpls 1ldp logging neighbor-changes

WOHIE, FA73—192.168.1.100:0 L OLDP v > a v RN LT v/ Lk
Eou sz M ERLTVWET, By va BN oy LEBIIRER—L B2 A
<~ —DOHRUINTT, R A S—D VRF 5 — 7 LB 1 T,

2d00h: $LDP-5-NBRCHG: LDP Neighbor 192.168.1.100:0 (1) is DOWN (Disc hold timer expired)
2d00h: $LDP-5-NBRCHG: LDP Neighbor 192.168.1.100:0 (1) is UP

MPLS o< > K .



mMPLs a< > K |

B oosip 125Dz 02av70%L—vay)

mplsip (A V% —JxA4RaAVT4FxalL—>3Y)

BX DA

AU R TIAIE

ATV R E—F

BEDA X —T oA ADEE DN —T v K/NATODIPvE /N7 v FEBLXONIPVv6 X7y hD~
NFTa hal I AL vF 7 (MPLS) 74 U—T 4 VT EHINITHITIE, A F—
Tz AaAry 7 4 Fal—varE—RFTmplsipa~y FEHHLET, ZOREEEDC
THIIE, Zoavr RonBEXEz#HLET,

mpls ip
no mpls ip

ZOavwy FIESIBEELITF—TV—NEH Y A,

AU S =T 2 ADBHEDN—T v R /SATIPVA 37y b ETIPYG6 /$% > % MPLS 7 o
U—F 4 v U BRI 2o T E T

AB—Tx2A A AT 4F 2l — 3 (config-if)

av Y RERE

Jy—2 LERR

Cisco IOS XE Gibraltar 16.11.1 | = oz~ RBMASHE LT,

EREDAARZA

3l

WHEONL—T v RXATIPVA N7y FBIXOIPV6 X7y & MPLS 7 4+ U —F ¢ 7§ 5%
BEIE, #4307 TNV AL v TF o7 ebMENET, 79y b7 —ATHEA T I VT
TR AAL F U TINA F—T Mo TVDGEHR, A VX —T A ALETZDa~vy Re3E
145 &, FANRN—ELHELLO A vt —VOEMEBEICL VA LV H—T = A TT~ULEAR
DR ENET, A v X =T 2 A AERAL TV —T 4 T END5EDH T~ iibho>T
WAEE ., 5Dy MZEDOH T Vs, A Vv F—T 2 A A&REH LTI 47U —
TAYTINET,

Zoawy FOnEREFEHTHE, AL F—T oA ZAERBALTL—T 4 T ENDH Ty
MITZNVRLTEEEINET, £, AV F—T 2 A ADTNAEABETLET, Ln
L. 2O H =T oA AEFEATHYV 7 A7 — R "> kb (LSP) bRV EREHTHT
NNAFE Ry FOEEN, 2w RO BRUICL2EEL2Z T2 L1EHY FHA,

I, A=Y HXy FA U F =T 2 A ATTNVI AL v F TGN T 02" L%
RS

Device (config) # configure terminal

Device (config-if) # interface TenGigabitEthernetl/0/3
Device (config-if) # mpls ip

KIZ, Cisco Catalyst A1 » FOIFE N/ VLAN f X —7 A A (SVI) TT~L
AA F o T HFAIMT D" LET,

Device (config) # configure terminal

II MPLS a7 > K
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mplsip (1 28—T142av74%aL—v3) |

Device (config-if)# interface vlan 1
Device (config-if) # mpls ip

I MPLS o< > K .



mMPLs a< > K |
. mplsip (Y O—/\)LarIqsF¥al—3y)

mplsip (VO—/N)LaAvTJ4FXal—3Y)

7Ty N T A —LDBEDIL—T v KXNATOHDIPvd BEXIPV6 37 v kD~ /LF 7 ki
T YL AL v F 7 (MPLS) ka2 AT 52, Fe— v ar7 s Fal—va v
E—RFTmplsipa~y REEHLET, ZOKEZEHZTHI2E, Z0a~vr ROnofER
EERHLET,

mpls ip
no mpls ip

HET 2 8H Zoavy RIZIFBIERERITF—V— REH Y T/ A,

ARVRFIALE TTYRTA—LOBEHEDON—T v R ANATOIPVABLTIPV6 T DT~V A v F
YREN o TOET,

ATy R E—FR Jua—sN)barZ4FXalb—va v
avr FERE J1)—x EERE

CiscolIOS XE Gibraltar 16.11.1 | = pa~ > FpREAINE LT,

FEREDHA KS4y BEOL—T Y F/RZATOIPvA B ELWIPY6 /37 v FD MPLS 515 (¥ A F w7 T R
AvF T EMENEZZELHD) X, ZOawr RIZEsTHENWIRVET, FA4F3Iv 7
TRXNVAAL yF U THFITTHEIIHEESINI AV F—T oA AL, EDOA o H—T = A
ZHBLOT Ty F 7+ —LHICZ DAL v F U TR A X —T W72 > TR ITHIER Y
F A,

Zoavry RonFERIE, A X —T oA ZAOBREICERRL . TRTOTF v 74—
AVE—T 2 A ADEATIvT TNV AL v F o TEEIELET, £/, ¥4 TIvT T
N RAAL T TOEODTIVDOEREBIFEIELET, 2L, ZOa~<r RO no AU,
TV AA v F XA (LSP) bR ZN L TDT DNy FOEEITITEEL £
A,

i KIS, FT o FTd—DDFAFI v G-IV AL v F L T 4w —T ML, 7
Sy b T e ADFRTDT AVEUE AR S 5057 L ET,

Device (config) # no mpls ip

BEa<w> KR avw >R SiBA

mplsip (f > % —T7 AR a7 4 |BHEfHTONTNDA F—T A ADEF DN—
Xl —g3) T v R 2XZATOIPv4 B8 L OIPV6 2347 kD MPLS #5
EEEMZLET,

. MPLS a7 > K
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mpls ip default-route .

mpls ip default-route

IP 7 7 4 /L hb— MIBEEMT SN T VORGEEAEHICTHIZE, ZJa— L ar 7 g
¥ L— 3 E— KT mplsip default-route =~ > K& H L E7,

mpls ip default-route

HET D EE8H Zoavy RIZFBIERERITF—V— REH Y FHA,

AR R FTI4AL PTI7HARA—FOTVVORMEITH Y EH A,

avY R E—FK Jya— ) ar74¥al—vay
avy FERE )= EREAR

Cisco IOS XE Gibraltar 16.11.1 | = o< RpEA XNE LT,

FEREDHA KS4 > mplsipdefault-route 2~ > R AT 201C, ¥4 FTIv 7 TV A v F 7 (DFD
N—T 477 a b aMliES L TVORME) ERENCTO2HERD Y 7,

ol Wic. P77 40 b b— MCBBEA T BT T~V OBE 2 AT B 4 R L E
j—o

Device# configure terminal
Device (config) # mpls ip
Device (config) # mpls ip default-route

BEa<vY R av R SRER

mplsip (Zue— L a7 4 Xa | 7Ty 74 —LHICBEN—T 4 7 SINDBHR|Z

L—33 ) o TIPv4/47 > RO MPLSEEEDNMTHONA L 92 L
i‘é—o

mplsip (f > F =T xR T 4 [ FFEDA L F—T = AMTWEEN—T 4 TS5

Xl —g) INANZIN 2 TIPVA /X7 v S D MPLS #5203 Thiu b L
INZLET,

MPLS o< > K
I



B reighbor (vpLS)

mMPLs a< > K |

neighbor (MPLS)

LAY 2VPN (L2VPN) BfEHROE T IP T KL A LB EFER (VC) IDEARTET HI12iE.
AV H—Tx2Af AT 4Fal— 3 E—RFTneighbor 2~ R&ifLE$, L2VPN
BUEHRROET IP 7 KL AL VCIDEZHIBRT 2121E, Z0a<wr RO noBEXEHEH L E
7,

neighbor peer-address vcid-value

no neighbor

i
&

B DR

aAavU R TFI4ILk

aAvU kR E—F

peer-address 7nm X ¥ —x v (PE) ETDIPT KL XA,

vcid-value  VCID fl, #ilfi% 1 ~ 4294967295 T,

FLERROET 7 RL 2 & VCID I ESNTWER A,

AH =Tz A a7 4 Fa2lb— =7 (config-if)

avy FERE

EREDAARZA4

3l

J1y—= TEAR
Cisco I0S XE Gibraltar 16.11.1 Zoavry RREAINEL
7=,

SECUEHRERET D & O ICRET HI2IE, neighbor 2~ > RERET HMENH Y £7,

WIZ, ETIPT L2 10123 & VCID 5 100 3 5E+ 56142~ LE T,

Device> enable

Device# configure terminal

Device (config) # interface pseudowire 100
Device (config-if)# neighbor 10.1.2.3 100

II MPLS a7 > K
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show ip pim mdt send

P OF—2<wLFFx A MEMEY Y — (MDT) NV —7%2FrT 51201, HHEEXEC £ —

K-Cshowip pimmdtsend =~ > R&2MHL £,

show ip pim vrf vrf-name mdt send

show ip pim mdt send .

BX DA

avU R E—F

vrf wvrf-name

vrif-name B IS E AN~ FF ¥ A F VPN (MVPN) L—F ¢ > 78 L
WiizE (MVRF) A v AZ R IZE > THERERTWS T —Z MDT 7 v —7

ZFRRLET,

HrHE EXEC

avy FERE

FEREDHA K4V

3l

IJIJ——;(

EEAR

Cisco I0S XE Gibraltar 16.11.1

Zoavwy RBREAINE LT,

FBEESHIEMVREIZE > THHEN TS T —Z MDT /L —7%2F 7T 5I1I21%. Z0awy
REFHLET,

wIZ, showip pimmdtsend =~ > FOHNHlZ R L ET,

Device# show ip pim vrf vpn8 mdt send

MDT-data send list for VRF:vpn8
(source, group)

(10.100.8.10,
(10.100.8.10,
(10.100.8.10,
(10.100.8.10,
(10.100.8.10,
(10.100.8.10,
(10.100.8.10,
(10.100.8.10,
(10.100.8.10,
(10.100.8.10,

ROEXT, ZOWNIERSNDLEERT 4 —/)L &

225.1.
225.
225.
225.
225.
225.
225.
225.
225.
225.1.

S e e e
O O O O O O O O 0
= O Jdo 0w

O — — — — — — — — —

)

% 1:show ip pim mdt send @) 7 « — )L K DEREA

MDT-data group
L2,
232.
232.2.
232.2.
232.
232.2.
232.2.
232.
232.2.
232.2.8.

232

NN DD DNDDNDDNDDN

8.

O O GO O O O O O o
W o Jo U1l b WN EFE O

e e N T e e

AL x5,

ref count

TJ4—ILF

Description

source, group

ZON—ENT =X MDTIZU W R X k5 e /7 v—7 D7 KL &

MDT-data group

INHDOT—X MDT NEESNDBLT XYy A KN T KL

ref count

ZOF—2 MDT #HAII LT\ (S, G) <7 D3k

MPLS o< > K .
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. show ip pim mdt receive

show ip pim mdt receive

TanfF—xyY (PE) VAL EELET —Z AT Xx X MNEfEY Y — (MDT) 7
N—T <y B T EFRT HIIE, FiHE EXEC £ — R C show ip pim mdt receive =~ > R Zf#
HALET,

show ip pim vrf vrf-name mdt receive [detail]

BXDEREA vrf  vrf-name  |yrf-named [#C S E S -~ FF ¥ 2 VPN (MVPN) L—F 4 > 78 L
Q#EE (MVRF) A v AZ U ADT—Z MDT v v B o 7 2Fr LET,
detail (EE) ZIEENTT—HF MDT 7 RAZ A XA v FOFEMR A2 7R L
*9,
aAavYRE—FK FHE EXEC
av > FERE J1)—x FERE

Cisco IOS XE Gibraltar 16.11.1 | = =< RREA X E LT,

FEREDAA KSq4Y NV—INBT 74N FDOMDT 167 —4 MDT ICHIV R 5 & (21X, VRF #Em, 7 —7
RT BN 74 v I RREEINLE T a— SV IV TFHFY AR T RLA%ET RAZAX
LET, VE— MR ZDOT =2 25T 55815, Z070—LT7 FLA<LFFy
AN TNN—=TITIMALET,

il W, & BIZIEH ARSI 57292 detail & — 7 — R & fi A L 7= showip pim mdt receive
a~xy ROl ZRLES,

Device# show ip pim vrf vpn8 mdt receive detail

Joined MDT-data groups for VRF:vpn8

group:172.16.8.0 source:10.0.0.100 ref count:13

(10.101.8.10, 225.1.8.1), 1d13h/00:03:28/00:02:26, OIF count:1, flags:TY
(10.102.8.10, 225.1.8.1), 1d13h/00:03:28/00:02:27, OIF count:1, flags:TY

WDFET, ZOHNIERINDIEERT 4 —V REHALET,

% 2: show ip pim mdt receive ® 7 1« — )L K D EBA

Z4—ILF Description

group:172.16.8.0 | 5 — % MDT & {ERk L7z 27—

source:10.0.0.100 | & — % MDT #/ERk L 7= VRF %5 ¢

ref_count:13 ZOF7T—4 MDT Z#FFIH L TW5 (S, G) X7 DK

OIF count:1 ZDOWNATFHFXY AN T—HEWHRELTWNDAS X —T oA ZADK

. MPLS a7 > K
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show ip pim mdt receive .

Z4—ILF Description

flags: M ICET A E#RTT,

» A : 4 & 72 5 Multicast Source Discovery Protocol (MSDP) 7 R/34 A
A A b

«B: B n—7

eD: TR

« C : HheiE A+

F:BEkT7 T

1 ZELEFECEAORA N LAR— |
oI B NAEEITLY U — (SPT) OfEE
L:ua—H

*M : MSDP 2MERk L7z=> kU

P SIN—= THEH

*R:RP By FSEREFE A

eS: AN— R

* s : Source Specific Multicast (SSM) 7 /L —7
sT:SPTEY M &Y I

X ¥ UG HA ~—DETH

+ U : URL Rendezvous Directory (URD)

cY BB &N/ MDT T —4% J—7

ey : MDT 7 —4% J V—ZkEF

o Z:<wNTHFx AL MR

MPLS o< > K
I



mMPLs a< > K |
. show ip pim mdt history

show ip pim mdt history

HAHASN TV T =4~ L FXx 2 N5V U — (MDT) 7 v—7 ORI 5 % %
R A2, KiME EXEC & — K C show ip pim mdt history =~ > K& H L £,

show ip pim vrf vrf-name mdt history interval minutes

X D& vrf  vrf-name  |yrf-name 213 E SN E L FF ¢ A R VPN (MVPN) L—F ¢ v 7%
X OEE (MVRF) A AKX U ZAHICHEAH SN TWD T —4% MDT 7 /L—
TR EER R LET,

interval minutes | [ STV 5 F—& MDT Z A — 7 DJBIEICOWCIE S & £33 5 [
W (EAD) ZfELET, @flix 1 ~ 715124 (738M) T,

aAavYRE—FK FHE EXEC

av > FERE J1)—x FERE

Cisco IOS XE Gibraltar 16.11.1 | = =< RREA X E LT,

FEREDHA K54 > showippimmdt history =~ > RO UL, interval ¥ — 7 — K & minutes 53 CTHiE S 47z
FROBFRIN SNz MDT 7 — 2 7 V=7 OEREPRFRENEY, RRITRENSHMEE T,
DFEV . minutes SIENTHEE SNRFEIN D 7~ & RRELT SR £ T T,

Bl KIZ, show ip pim mdt history =~ > KO 12 R L E T,

Device# show ip pim vrf vrfl mdt history interval 20
MDT-data send history for VRF - vrfl for the past 20 minutes

MDT-data group Number of reuse
10.9.9.8 3
10.9.9.9 2

ROEXT, ZOWNIFERENDLEERT 4 —/V FEGRA L £7,

% 3: show ip pim mdt history 0 7 « — )L K D %8R

J4—ILFK £BH

MDT-data group | {F#NFRENTWD MDT 5 —4% Z)L—7,

Number of reuse | = » 7' )L — 7 CHEF|H I 7-F —& MDT O,

. MPLS a7 > K



| MPisa<> K

show ip pim mdt bgp

show ip pim mdt bgp .

<NV FFx A MNEEFEY Y — (MDT) OF 7 4V~ Z—70O— ~§5l¥ (RD) @ Border
Gateway Protocol (BGP) 7 K34 A XA v MIET 23EM AR T~T 5%, = —H EXECE—
R 7213 F5# EXEC &€ — KT show ip pimmdtbgp =~ > R&MH L E 9,

show ip pim [vrf vrf-name] mdt bgp

BXDEREA

vrf wvrf-name

(EE) vrf-name sl iR E SN~ L FF v A b R—=F ¥ )L T4 _X— |

F v hU—27 (MVPN) —T7 4 7B I OEE (MVRF) A > A% v A
AT BN MDT 5 7 4L b Zb—FDRD O BGP 7 KX A XA KT
B aEdeRrLET,

ATV R E—FR == EXEC
¥¢HE EXEC
2%y REE yy—2 LZENE

FREDHA KS1 Y

3l

CiscoIOS XE Gibraltar 16.11.1 | =< > R2EA SN FE LT,

MDT 57 # /v k Z/L—7DRD O BGP 7 RARZ A XA heERTHIZIE, Z0av
VREMEALET,

Wiz, showip pimmdtbgp =~ > RO AHHIZ R L £,

Device# show ip pim mdt bgp
MDT-default group 232.2.1.4
rid:10.1.1.1 next hop:10.1.1.1

WDFET, ZTOHNIERINDIEERT 4 —V REHALET,

% 4: show ip pim mdt bgp @ 7 « — )L KDt

J4—ILFK

Bl

MDT-default group | = D)L —# |27 KARXZ A XENT-MDT 7 7 /v b 7 )v—7,

rid:10.1.1.1

7 RN A X LT /v—& D BGP /L—4 1D,

next_hop:10.1.1.1 |7 koX& 4 XA MIHEENTWZBGP RZ A M Ry 7 T KL A,

MPLS o< > K .
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. show mpls label range

show mpls label range

Ty b BE =T oA ATHA TR/ B — AV T~V O Z RaT 51213, Rk EXEC
& — K C show mplslabel range =2~ R&fiH L £,

show mpls label range

HET D EE8H Zoavy RIZIFBIERELITF—V— REH Y FHA,
SYUFE—F  MHHEEXEC
av Yy RER )1)—= TEAR

Cisco IOS XE Gibraltar 16.11.1 | = o< RpREA XNE LT,

FEREEDHA K54 mplslabelrange 2~ REEA LT, 774 /L bO#EA L TR D0 —TL T~V OfiH %
RETEE9, showmplslabel range =~ > K Tix, BIEFHATO T~ HEHHE, 2AA vFO
WD Y m— REITER S D 7~ VEBH O T 8RR S E T,

Bl WIZ, BAD T SNVEHIC A —3—=F » T LN T ~OVFIH AR ET D 72D mpls
label range ==~ > K& 7 57l & % T, show mplslabel range =~ > R&fEH L7z
e oM E R LET,

Device# show mpls label range

Downstream label pool: Min/Max label: 16/100
Device# configure terminal

Device (config) # mpls label range 101 4000
Device (config) # exit

Device# show mpls label range

Downstream label pool: Min/Max label: 101/4000

BEa<w> R av U R Bl

mplslabel range| o — v Z -~ L U CHEMAT A EOHPAZ 2 E L £,
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show mpls forwarding-table .

show mpls forwarding-table

\}

~LFTa ha)n F9L 2L v F 7 (MPLS) T VERIERE N — A (LFIB) OWNE A
AT HICIE, —H EXEC & — N & 721345 EXEC & — K C show mplsforwarding-table ==~
YREMEALET,

GE)

O — T~ ULFIET AEE, IPA VR a v OlEET L N IIEREINERA, IPA
VIRV Y a U AEFRRT DT showip cef L £,

show mpls forwarding-table [ % F 7 —Z masklength|interface interface|labels label [dash
label]|lcatm atm atm-interface-number | next-hop address|lsp-tunne [ tunne-id]] [vrf vrf-name
] [detail dot slot-number ]

network (EE) sifery U —27 &=,

mask T N EFRTDHEE~ATIDIPT KL A,

length SO~ AT DY v M,

interface interface B FBELEREA L X —T oA A b o= N BRFFL
ij‘o

labels label-Iabel (L8 BELEr— LT LEboxy N 2FRLET,

Icatm atm B L= 7 ~ULHEFER R — B (LCATM) DATM=T > k

atmr-interface-number JAERLET,

next-hop address (L) ESNERA A= %7 2 MRy 7 e LTHHTy b
VOREFRRLET,

Isp-tunnel EE) WELEZT VAL v F 2 (LSP) hrxiL%xEHox
VR DOH, FRFTRTOLSP b Mo b
VERLET,

tunnel-id (F8) =  FUEFRTHLSP h R LAEELET,

vrf vrf-name (EE) 5 L7 VPN L—F ( > 7B L 5% (VRF) A > A
Ao A O M) BFRRLET,

detail ) vy /R ClE@esERLET, I 7EAE. MAC
AN TR RRGEEA (MTU) . BERTRTOF~ULR
GENET,

slot slot-number ER) Aoy & (Fico) ZzEELET,

MPLS o< > K .
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. show mpls forwarding-table

ATV RE—FK < — EXEC (>) ¥§## EXEC (#)
I FERE RS EEAR

CiscoIOS XE Gibraltar 16.11.1 =< FRNEAIILE LT,

Bl &IZ, show mplsforwarding-table =<2 KO &2~ LET,

Device# show mpls forwarding-table

Local Outgoing Prefix Bytes label Outgoing Next Hop

Label Label or VC or Tunnel Id switched interface

26 No Label 10.253.0.0/16 0 Et4/0/0 10.27.32.4

28 1/33 10.15.0.0/16 0 AT0/0.1 point2point

29 Pop Label 10.91.0.0/16 0 Hs5/0 point2point
1/36 10.91.0.0/16 0 AT0/0.1 point2point

30 32 10.250.0.97/32 0 Et4/0/2 10.92.0.7
32 10.250.0.97/32 0 Hs5/0 point2point

34 26 10.77.0.0/24 0 Et4/0/2 10.92.0.7
26 10.77.0.0/24 0 Hs5/0 point2point

35 No Label[T] 10.100.100.101/32 0 Tu301 point2point

36 Pop Label 10.1.0.0/16 0 Hs5/0 point2point
1/37 10.1.0.0/16 0 AT0/0.1 point2point

[T] Forwarding through a TSP tunnel.

View additional labeling info with the 'detail' option

WIZ, IPv6 MPLS Z 41 L72 IPv6 7' 1 /3 A X —T v UHEHE 23 Pv4 MPLS /N > 7 R — %
SFLTIPVG N T 7 4 v 7 ZHah TE D X ) ICHRE SN TV DA D show mpls
forwarding-table =~ > RO N2 R LET, T-VVFEHINET, ZHUEL 12
D= FXK L TEED T VT 4 P ABFIEL, TV T 4w T ADHT A
WZIXZ =7y bOT VT 4 v 7 ATIERL [IPv6] BNEENTNDHHTT,

Device# show mpls forwarding-table

Local Outgoing Prefix Bytes label Outgoing Next Hop
Label Label or VC or Tunnel Id switched interface

16 Aggregate IPv6 0

17 Aggregate IPv6

18 Aggregate IPv6 0

19 Pop Label 192.168.99.64/30 0 Se0/0 point2point
20 Pop Label 192.168.99.70/32 0 Se0/0 point2point
21 Pop Label 192.168.99.200/32 0 Se0/0 point2point
22 Aggregate IPv6 5424

23 Aggregate IPv6 3576

24 Aggregate IPv6 2600

&Iz, show mplsforwarding-tabledetail =~ > KOH # %k L EJ, MPLS EXP L
UL NGy MREOERPILRE L LT S 556, S0 FVEREERIMR exp (ved)
TA—NV RRERICEENET, ZO7 44—V RITIE, EXPEE . *HSd 2 (AREH
LR (VCD) 23y aNIZEENTWET, 171D No output feature configured

EWVITTIR, ZOT VT 4w I ADFRIEA X —T = A AT MPLS 1/ NetFlow 7 71
T 4 U THEREN AN o TV RN L AR L TWET,

Device# show mpls forwarding-table detail

Local Outgoing Prefix Bytes label Outgoing Next Hop
label label or VC or Tunnel Id switched interface
16 Pop label 10.0.0.6/32 0 AT1/0.1 point2point
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show mpls forwarding-table .

Bundle adjacency exp (vcd)
0(1) 1(1) 2(1) 3(1) 4(1) 5(1) 6(1) 7(1)
MAC/Encaps=12/12, MTU=4474, label Stack{}
00010000AAAA030000008847
No output feature configured
17 18 10.0.0.9/32 0 AT1/0.1 point2point
Bundle adjacency exp (vcd)
0(1) 1(1) 2(1) 3(1) 4(1) 5(1) 6(1) 7(1)
MAC/Encaps=12/16, MTU=4470, label Stack{18}
00010000AAAA030000008847 00012000
No output feature configured
18 19 10.0.0.10/32 0 AT1/0.1 point2point
Bundle adjacency exp (vcd)
0(1) 1(1) 2(1) 3(1) 4(1) 5(1) 6(1) 7(1)
MAC/Encaps=12/16, MTU=4470, label Stack{19}
00010000AAAA030000008847 00013000
No output feature configured
19 17 10.0.0.0/8 0 AT1/0.1 point2point
Bundle adjacency exp (vcd)
0(1) 1(1) 2(1) 3(1) 4(1) 5(1) 6(1) 7(1)
MAC/Encaps=12/16, MTU=4470, label Stack{17}
00010000AAAA030000008847 00011000
No output feature configured
20 20 10.0.0.0/8 0 AT1/0.1 point2point
Bundle adjacency exp (vcd)
0(1) 1(1) 2(1) 3(1) 4(1) 5(1) 6(1) 7(1)
MAC/Encaps=12/16, MTU=4470, label Stack{20}
00010000AAAA030000008847 00014000
No output feature configured
21 Pop label 10.0.0.0/24 0 AT1/0.1 point2point
Bundle adjacency exp (vcd)
0(1) 1(1) 2(1) 3(1) 4(1) 5(1) 6(1) 7(1)
MAC/Encaps=12/12, MTU=4474, label Stack{}
00010000AAAA030000008847
No output feature configured
22 Pop label 10.0.0.4/32 0 Et2/3 10.0.0.4
MAC/Encaps=14/14, MTU=1504, label Stack{}
000427AD10430005DDFE043B8847
No output feature configured

iz, show mplsforwarding-tabledetail =~ > KO AFIEZRLET, ZOFITIE.
H 730D TFeature Quick flag set] & W IHFTIZRINTWD L HIZ, MDD 3 H>DOT L
7 4 w7 AT MPLS 7] NetFlow 70 7 7 4 ZHEREDS AN I8 > TWET,

Device# show mpls forwarding-table detail

Local Outgoing Prefix Bytes label Outgoing Next Hop
label label or VC or Tunnel Id switched interface
16 Aggregate 10.0.0.0/8[V] 0

MAC/Encaps=0/0, MTU=0, label Stack({}
VPN route: vpnl
Feature Quick flag set
Per-packet load-sharing, slots: 01 2 3 45 6 7 8 9 10 11 12 13 14 15
17 No label 10.0.0.0/8[V] 0 Et0/0/2 10.0.0.1
MAC/Encaps=0/0, MTU=1500, label Stack{}
VPN route: vpnl
Feature Quick flag set
Per-packet load-sharing, slots: 01 2 3 45 6 7 8 9 10 11 12 13 14 15
18 No label 10.42.42.42/32[V] 4185 Et0/0/2 10.0.0.1
MAC/Encaps=0/0, MTU=1500, label Stack{}
VPN route: vpnl
Feature Quick flag set
Per-packet load-sharing, slots: 01 2 3 45 6 7 8 9 10 11 12 13 14 15
19 2/33 10.41.41.41/32 0 AT1/0/0.1 point2point

MPLS o< > K
I
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. show mpls forwarding-table

MAC/Encaps=4/8, MTU=4470, label Stack{2/33(vcd=2)}
00028847 00002000
No output feature configured

ROFT, ZOHHNTRRSNDEHEERT 4 —/V RIZHOWTHMALET,

% 5: show mpls forwarding-table ® 7 1« — )L K (55 BA

Z4—ILF Description

Local label ZOF AL AL 5 TEY ST BT AL,

Outgoing Label or VC XIANK YT FRERI ARy T~OEFEIEHEND
X)) o7 p | BEUSREGIT (VPD) AR T v G (VCD 2
ci CiSCO 10000:/ J:Owcﬁljbu:!lf%hfz.?/\e/l/o :@ﬁ?AO)I\‘/]\ Uﬂiyk@k

) —xn—sxci B0 T
PR—FshTw o« [T] : $5251Z LSP b R/L &M LE,

FH A \ i ‘
e NoLabel : 27 A R v T MO DSEINT T IV 720D, F

BALVE—T 2 A ATIT_NVRAL v F LU TREMMT T
WEH A,

* Pop Label : * 7 A N7k v 72358 Je12 5% L CIHEERIEY Null 7 X
NWaT RREAL AL, T ABE EAL 7~V &2 HIBR L E
L7,

* Aggregate : 1 DO —H VT IVIERDOT VT 4 v 7 A
NV £, 2Oz FU i, IPvdMPLS % hU—7 %
SLTIPVG T 7 4 v 7 BT HL Iy VT /N, A
TIPV6 DREESNTWAEEITHEH S ET,

Prefix or Tunnel Id DTN PMNTZ Ty RREREEINDAT RLRAERE b
Il
G¥)  IPV6eNT v VTN ZATIPVAMPLS X v N U — 7 Z4
LTIPV6 T 7 4 v 7 a5 X HICREI LT
HEAIT. 22T TIPv6e] ER/RENET,

VI ST D7V T 4 v 7 AL VRFIZHY £,

Bytes label switched TDOANTIVTAAL v FENT=AA ML, i, BETX
b AY 2y X—0NEENET,

Outgoing interface ZDTUPNTE ATy ROREIHERISNSGA ¥ —T =
/l) Xo

Next Hop BIZT YL EENY) BTl A R—DIP T KL A,

. MPLS a7 > K
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show mpls forwarding-table .

J4—ILFK

Description

Bundle adjacency exp(ved)

N RVEEBEE R, MPLS EXP i & %itad™ % VCD N & £ %
ﬁqo

MAC/Encaps

LAY 2~y B —DA bR, BEOST Y A FEAEDA
£ RE (LAY 2y F—B LT~y X% GTr)

MTU

F YL E RT N MTU,

label Stack

TRTORIET IV, FBEA ¥ —7 = A A7 Transmission
Convergence (TC) -ATM DIF4A. VCD HFE RSN FET,

GE) TC-ATM (%, Cisco 10000 >V — X)L — & TR — b
S TWEHA,

00010000AAAA030000008847
00013000

16 EBIEADFEEE DI 7k, LA T2 ET~y X —D
ICAR—=ANEIRINET,

BAREIX LS R IL D

WIZ, CSC-PE 7 /34 A T? show mplsforwarding-table =~ > KD H /16 (explicit-null
label=0 (CKFTHR) 2@ty 2R-LET,

Device# show mpls forwarding-table

Local Outgoing
label 1label or VC
17 Pop label
18 Pop label
19 Aggregate
20 Pop label
21 Aggregate
22 0

23 0

25 0

value 0

Prefix Bytes label Outgoing Next Hop
or Tunnel Id switched interface
10.10.0.0/32 0 Et2/0 10.10.0.1
10.10.10.0/24 0 Et2/0 10.10.0.1
10.10.20.0/24([v] O
10.10.200.1/32[V] O Et2/1 10.10.10.1
10.10.1.1/32[V] 0
192.168.101.101/32[V] \

0 Et2/1 192.168.101.101
192.168.101.100/32[V] \

0 Et2/1 192.168.101.100
192.168.102.125/32[V] O Et2/1 192.168.102.125 !'outlabel

WDFET, ZTOHNIERINDIEERT 4 —V REHALET,

% 6: show mpls forwarding-table ® 7 « — )L K DA

J4—ILFK

Description

Local label

ZDOTNARAZKoTEID B THENTZT L,

MPLS o< > K .



. show mpls forwarding-table

mMPLs a< > K |

J4—ILFK

Description

Outgoing label or VC

KT ARRY L EER T A NSy FICRET LD ’ﬁméﬂé
VPI/VCLIZ L > TEIDYTHENEZT~L, ZOHTTL2DOT Y ITKRD
LB Td,

o [T] : $5251X LSP b & f%H L £,

eNolabel : X7 A AR v TS DRI T ~ILRR 0D, FEAL
R =T 2 f ZATTYVASL v F L TINEIZ 72> TOVER A

* Pop label : R 7 A b7l 703, 5E5EIT6S DB ERE) Null 71 &
TDTNRA AN TNV Ry T LI T RARZAL R LE
L7z,

s Aggregate : 1 DO — NV TYVIHEBDO T VT 4 v 7 ABRHY £
4, 2O YL, IPvMMPLS X bU—27 %4 LTCTIPv6 b
T4 EEHETDHIICZ Yy VT NNA ATIPVORREZIINLTWND
GATH S ET,

0 : FARMY 7 XL T ~Lii= 0

Prefix or Tunnel Id

DTSN Ty REEENDT RUVAERIT 2R,

GE)  IPv6 D=y PF A ZATIPVAMPLS %> F U —27 &4 L TIPv6
N7 747 BIETDHEIICHESN TN DELAEIE, 22
[MPv6] L FrRINFET,

c[V]: % T D7 V7 4 v 7 AN VRFIZHD Z EEEWRLET,

Bytes label switched

ZDANTNNVTARAL v F SN A M, i, BEI7~ e bAoA
Y2y H—PEENET,

Outgoing interface

ZDTNADPNT ATy FOFBFIERSNLA 2 —T = A A,

Next Hop

FAZ T~ BEN) YTl A RN—DIP T LA,

CiscolOS YV 7 Dz 7DED 2—)LMH : MPLS L 1 7 3VPND I
&IZ, show mplsforwarding-table =~ > KO~ L ET,

Device# show mpls forwarding-table

Local Outgoing Prefix Bytes Label Outgoing Next Hop

Label Label or Tunnel Id Switched interface

16 Pop Label TIPv4 VRF[V] 62951000 aggregate/vl

17 [H] No Label 10.1.1.0/24 0 AT1/0/0.1 point2point

No Label 10.1.1.0/24 0 PO3/1/0 point2point

[T] No Label 10.1.1.0/24 0 Tul point2point

18 [HT] Pop Label 10.0.0.3/32 0 Tul point2point

19 [H] No Label 10.0.0.0/8 0 AT1/0/0.1 point2point
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show mpls forwarding-table .

No Label 10.0.0.0/8 0 PO3/1/0 point2point
20 [H] No Label 10.0.0.0/8 0 AT1/0/0.1 point2point
No Label 10.0.0.0/8 0 PO3/1/0 point2point
21 [H] No Label 10.0.0.1/32 812 AT1/0/0.1 point2point
No Label 10.0.0.1/32 0 PO3/1/0 point2point
22 [H] No Label 10.1.14.0/24 0 AT1/0/0.1 point2point
No Label 10.1.14.0/24 0 PO3/1/0 point2point
23 [HT] 16 172.1.1.0/24[V] 0 Tul point2point
24 [HT] 24 10.0.0.1/32[V] 0 Tul point2point
25 [H] No Label 10.0.0.0/8[V] 0 AT1/1/0.1 point2point
26 [HT] 16 10.0.0.3/32[V] 0 Tul point2point
27 No Label 10.0.0.1/32[V] 0 AT1/1/0.1 point2point
[T] Forwarding through a TSP tunnel.
View additional labelling info with the 'detail' option
[H] Local label is being held down temporarily.

WRDFET, CiscolOS V7 F T =T DFEY 2— L : MPLSL A ¥ 3 VPN #fg| BiE 4
HZa—H TGN DT 4 —)v REHALET,

5= 7: show mpls forwarding-table ® 7 « — )L K %A

J4—ILF

Description

Local Label

ZOTNRA AL ->TEHEToNZT L,
s[H]: 2= NT~UIHR—)V RE T ARREICH Y £7, 2, 7%
FRLIEET TV = a N T VEREE LR R) ZOTLET ~
DT RN REAZITHEEBERLET,

TRNVDERET — TNV MU IE, TV —y g VEROBEWR R RE T S

EHIBRSET,

WTNDDT SV r—3 9 inG S UUHF ETICA—L RE T ST T L]

T RAREA REBET D L. TR —L RE T RIEN L IRIT T 2 L3 H

D ET.

GE)  [HIE, 7R3 7 80— UIR—/L KA 7 STV AEAITFERE
nEEA,

FYUE, AT — "INV AL v F A=~ F7ZILCiscolOSEY =T VT 4
BECTORED o AOFKENIZIZ/ 0 — LR—/L RZ T RIEIZR Y £
‘j‘o

«[T]: 7-UUELLSP bR EH T L THEEESNET,

GE)  [T1IEREA v Z—T A ZAD T 37 4 TFH, [Local Label] DT
FREINET,

«[HT] : W5 ORMNEH S ET,

MPLS o< > K .



. show mpls forwarding-table

mMPLs a< > K |

L2VPN Inter-AS &< 3 > B : 5l

&Iz, show mplsforwarding-tableinterface =~ > RO Az R L ET, ZOHIT
1%, BEUEHRID (D% Y 4096) 73 [Prefix] % 721X [Tunnel Id] DN E RSN E T,
show mplsl2transport vedetail =~ > RZH LT, FR AU FEE QBRI BE 5
DEEMEmE G CTE £,

Device# show mpls forwarding-table

Local Outgoing
Label Label
1011 No Label
RDOFRIZ,

Prefix Bytes Label Outgoing Next Hop
or Tunnel Id Switched interface
12ckt (4096) 0 none point2point

ZOHITERINDT 4 — /v RIZOWTHHALET,

% 8: show mpls forwarding-table interface ) 7 «+ —)L K DA

J4—ILF

Description

Local Label

ZOT A AL THD Y THENRIZT L,

Outgoing Label

I ARER YT FREFERT A RKR Yy TA~OR|FEIEH S AR A
AT (VPD) F 73R T v L3857 (VCD 12X - TEI B TH
=7~

Prefix or Tunnel Id

DTSNy hOSBAEE R DT RUAERIT R,

Bytes Label Switched

CDANTINNTAL v FSNTeAA M, ThiZid, BEI~ e LA
Y2y —PNEENET,

Outgoing interface

TDTNANNTE Ty NOEFIER SN A V¥ —T =1 X,

Next Hop

RIET BB STl FA S—DIP T R LR,

Bl wesa<or
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show mpls static binding .

show mpls static binding

<N F7a ha) FL AL v F 7 (MPLS) AZT 4 w7 TYL R T 4 T RN
T 5I21%. i EXEC &— K C show mplsstatic binding =~ > K&/ L 9,

show mpls static binding[ipv4[vrf vrf-name ]][prefixmask-lengthmask][local | remote][nexthop

address]
X DERHA ipv4 ULE) IPVARE T 4 TGN UTF 4 v T hFRLET,
vrf vrf-name (fEE) HMELE VPN AL—T 4 VT BLXO T+ U—F 4 7

(VRF) A VARV ADAZT 42T TYLINL T 4 T

prefix {mask-length [ mask} | ({£45) HEDT L7 1 v 7 ADT L,

local (BE) &lE (m—HN) RET 49T TR, T 40 T %k
FrLET,

remote (EE) BE (VE—F) RET 4907 TNV NRNAL T 40Tk
KR LET,

nexthop address UEE) BELIERI A MRy I RFRENDIFIET N EFHFOTS

LT 4o T ADTGT AL VT v T EFoR LET,

aAvY R E—F HbE EXEC (#)
avy FERE
av Y FRERE J1)y—= EEAR

CiscoIOS XE Gibraltar 16.11.1 oo~y FBEASINE LT,

FRLEDHA KSqy A7 T a OS5 ERE LRWEE, showmplsstaticbinding 2~ > i, T XTORZT 1 v
7 TGN N T 4 TICETHIERER R LET, EE. ROWTNTHERERET
TET,

HEEDT VLT 4 I AFTRIFT AT DO T 4 T
su—HL (FRF) 79V
s UE—F (BE) 79V

cHEEDFR T A NK T —2 DIE T~V

Bl WO TIX, A7 v a v O518%EfE L TV 720 show mplsstatic binding ipv4 =2~
YRT, IRTDORET 47 TV RN 0T 4 0 T HRRFLTOVET,

MPLS o< > K
I



mMPLs a< > K |
. show mpls static binding

Device# show mpls static binding ipv4
10.0.0.0/8: Incoming label: none;
Outgoing labels:
10.13.0.8 explicit-null
10.0.0.0/8: Incoming label: 55 (in LIB)
Outgoing labels:
10.0.0.66 2607
10.66.0.0/16: Incoming label: 17 (in LIB)
Outgoing labels: None

WOHFITiX, show mplsstatic bindingipvd =~ > K G, UE— bk (G&3) OFMIC
Bl LU TOHNZTINDOBREFRRLTNET,

Device# show mpls static binding ipv4 remote
10.0.0.0/8:
Outgoing labels:
10.13.0.8 explicit-null
10.0.0.0/8:
Outgoing labels:
10.0.0.66 2607

WO )T, show mplsstatic bindingipvd =~ > KT, u—n/L (FHE) OERIC
DL TOHNET DR EFRRLTOVET,

Device# show mpls static binding ipv4 local
10.0.0.0/8: Incoming label: 55 (in LIB)
10.66.0.0/16: Incoming label: 17 (in LIB)

WO TiL, show mplsstatic bindingipv4 =~ F T, L7 ¢ v 27 210.0.0.0/8
IZDOHFHENZEI D Y THNTZ TV ERRILTVET,

Device# show mpls static binding ipv4 10.0.0.0/8
10.0.0.0/8: Incoming label: 55 (in LIB)
Outgoing labels:
10.0.0.66 2607

WO TIX, show mplsstatic bindingipv4 =~ K¢, 7 A 7K » 7 10.0.0.66 D
(R SABHINTEID Y TONET LT 4 v 7 AEFRRLTVET,

Device# show mpls static binding ipv4 10.0.0.0 8 nexthop 10.0.0.66
10.0.0.0/8: Incoming label: 55 (in LIB)
Outgoing labels:
10.0.0.66 2607

WO TiX, showmplsstaticbindingipvdvrf =< KT, VPN/L—7F 4 7B LW
HRIEA VAZ U Avpnl00 DAZT v 7 TG N T 4 T HFRLTONET,

Device# show mpls static binding ipv4 vrf vpnl00
192.168.2.2/32: (vrf: vpnl00) Incoming label: 100020
Outgoing labels: None

192.168.0.29/32: Incoming label: 100003 (in LIB)
Outgoing labels: None

Bl wesa<or
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show mpls static binding .

EEav> R

avy kR

Bl

mpls static binding ipv4

O—HNNEFIZIVE—FTULZIPVEA TS VT 4 v J AET I~ AT

&ALV RLET,

MPLS o< > K .
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. show mpls static crossconnect

show mpls static crossconnect

OISR E SN2 T VIR EE ST — 4 _X— 2 (LFIB) = h U Z2F/Rd 5IC1E, FHEEXEC
& — K C show mplsstatic crossconnect =2~ > R&HH L £,

show mpls static crossconnect [low label [high label]]

BX O low label high label | (fL3) #A0ICRRESN/ZLFIB=Y RV,
AU R E—F M EXEC (#)

av Y FER

av Y FER Jy—x EERE

Cisco IOS XE Gibraltar 16.11.1 = o<y RABEAINE LT,

FERLEDHA RS q > label SIBEZET LRWEAIE, RESNTWDTXTORLT ¢ v 7 HEHERP RS SHE

R
Bl X show mpls static crossconnect =~ > RO B TIE, m— L7~ Y E— |
TP FRIRIINVET,
Device# show mpls static crossconnect
Local Outgoing Outgoing Next Hop
label 1label interface
45 46 pos5/0 point2point

ROFT, ZOHNIFRENDLHERT 4 —/V Faatll LE,

% 9: show mpls static crossconnect D 7 4 — )L K DA

TJ4—ILF Bz

Local label ZON—ZIZL-oTEIDETHENZT L,

Outgoing label XTARMKRYy ST EoTED Y THNETAL,

Outgoing interface | = O 7 ~)L3fF W2 ROREBIERH SN A VX —T7 = A A,

Next Hop TDON—BDREA L E—T oA AT ISNTWAHRT XA "Ry FL—
BDALE—T A ADIPT KL A,

BEa<v> K avw > kR SRER

mplsstatic crossconnect | 5@ XN 7-HET NV BLIORIEA X —T = A AD LFIB =
VERELET,

Bl wesa<or
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mpls static binding ipv4 .

mpls static binding ipv4

TV T 4w P A =R T~V EF Y T— N TR, U RTBIZE, Jae—s oy
74 Fal—v 3 E— RTmplsgtaticbindingipv4 =~ > FZEHALET, L7 40 v 7 A
LS L DDA, T 4 R T AL, 2oavry RO noEREERA L ET,

mpls static binding ipv4 prefix mask 71 |input label | output nexthop explicit-null |
implicit-nulllabel

no mpls static binding ipv4 prefix mask /L |input label | output nexthop explicit-null |
implicit-nulllabel

prefix mask TRPNINRAL Y RTDL TV T 4w I AL~ A7 ZRELET (input
FiZoutput OF—U— REHEHALARWEE, HEINTZ T~
BHETLTT)

GE) B AEEELLAWES., Zoa~vy Ronolg Tl T
DAFT 4 I T 4V THRHIBRSIET,

label TVT7 4w AET I~ AT =u—0)v (BF) TMIAA U RL
£3 (input 72X output OF —U — REZHEH L 206, HESN
72T _NVIEFERF T TT)

input label BELETVvEa—h (BEF) - VELTT L7 v Rb~
ATV RLET,

Omwmawm A a2 —xy NARRIIEZES (IETF) w/AF7'm hai 7

explicit-null AL F Y (MPLS) IPVABIRIX LT ~L (0) %V E—k (5§
f§) 9~ LT AL RLET,

output nexthop IETF MPLS BFBRIX L Z~L (3) ZUE— |k (FIF) 7L LT

implicit-null NA Y RLET,

output nexthop label BELEIF~vzUE—hK (BE) VLT VT4 v T R/~
AN RLET,

AR TIHIE

ATV R E—F

TFLT 4T AL, a— AT V= TLIZHS  RENLE R A,

Jua—)L a7 4¥ 2 b—3 3 (config)

avy RERE

FEREDHA FS1 Y

J1y—2 EERAR
CiscoIOS XE Gibraltar 16.11.1 — oo~y FBEAINE L=,

mpls static binding ipv4d 2~ > RiX, A T 4 V72TV 1 k2L (LDP) (27 v
a2 LET, LDPIE, BEEHRZ A R b— 20N, V—T 1 7 fFE#~—2 (RIB) %
T ITHRE AN —RZ (FIB) O/L— e NS T 4 U T B SELIMNENRH Y £7,

MPLS o< > K .



. mpls static binding ipv4

1

mMPLs a< > K |

mpls static binding ipv4 =~ > Ri%, f§E N7z A > T 4 7 % LDP 7 ~UE#H~—AZ (LIB)
WAV A=V LET, LDPIEX, N T 47 TV T 47 AETIEI~Y A7 BRI DL —
b —ETHEI, BEHONN T 4 7TV EA A=V LET,

ALT A v T TN T T ERENIR Y N =7 L— b T 740 b
N—F BEOA=NRN=Ry b THLIR—AINT VT 4 v 7 ZATEYR—FShEtA, Zh
bOT VT 4y 7 A, a—ANF YL L LT implicit-null & 7213 explicit-null Z 4 H L £ 97,

input E721% output DF — U — RZFEE LWGH, AT (=0T ~0L) BMEESIVE
-3‘0

A< RO noBROELE, ROX D220 7,

e F—U— RELFGIBEREETICa~ L FAEZRETDIE, TRTORET 4 v 734
U T DEIBRENET,

e TFL T AT AL ATHEEEL, T-ULRTGA—ZEBELRWVE, ZOF LT 47
AEFIFY AT DT RCDAEZT 4 v I AL T 4 I HRHIBRENET,

ROPITIZ, 22T 4 v 7E0 B TOFRMZERT 27202 T VAN ERE S 1L
ZAINZ, mplsstatichindingipvd 2~ > RIRAZ T 4 v 7 VT 4 v 7 AL TYLA
YTAVTERELET, avy FOWMIE, N 0T 4 YT BRZF AN BIIZH,
ZDTNEEGLAZT v 7E0 Y TOTVHIFHZ R ET 5 £ T MPLS #5254
HATERWZ LERLTVET,

Device# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router (config) # mpls static binding ipv4 10.0.0.0 255.0.0.0 55
% Specified label 55 for 10.0.0.0/8 out of configured
% range for static labels. Cannot be used for forwarding until
% range 1is extended.
Router (config) # end

KD mplsstatic bindingipv4 =~ > KTl EEOT L7 4 v 7 AIZAN T~V X
A TSNV ERELET,

Device (config
Device (config
Device (config
Device (config
explicit-null
Device (config) # end

mpls static binding ipv4 10.0.0.0 255.0.0.0 55
mpls static binding ipv4 10.0.0.0 255.0.0.0 output 10.0.0.66 2607
mpls static binding ipv4 10.66.0.0 255.255.0.0 input 17

) #
) #
) #
)# mpls static binding ipv4 10.66.0.0 255.255.0.0 output 10.13.0.8

K show mpls static bindingipv4 =~ > K TIL, &EININA VT 4 T hHFRL
5

Device# show mpls static binding ipv4

10.0.0.0/8: Incoming label: 55
Outgoing labels:
10.0.0.66 2607
10.66.0.0/24: Incoming label: 17
Outgoing labels:
10.13.0.8 explicit-null

II MPLS a7 > K
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mpls static binding ipv4 .

EEav> R

avy kR

Description

show mplsforwarding-table

MPLS BB ICHAAEEAH SN TWE T~ VB F R LET,

show mplslabel range

ABT 4 TICREINTZ TN, T 4 T FToRm LET,

MPLS o< > K .
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. show platform hardware fed (TCAM F| &)

show platform hardware fed (TCAM F|F3&)

TCAM (Ternary Content Addressable Memory) Off MR A Znd 5 121%, F7HE EXEC £— F
C show platform hardwarefed =~ > R&fiH L £,

show platform hardwarefed {active|standby} fwd-asic resource tcam
utilization [asic_number | detail ]

EX DA {active| standby } THRETRT DAL v FOIREZTRINL
ij‘o
sactive: 777 4 77 AA v I
THEHEREERLET,

s standby : FET DEHE. A X N
A AL v FICATHIERERSLE

7,
fwd-asic % ASIC ® ASIC fE#ZE=RRLET,
resource T_XTOASICY V—RAEZFERLET,
tcam TCAM YV YV —R[EHREFRLET,
utilization [asic_number | detail ] HIEDEEAEY (CAM) DFEHE%

FRLET,
« asic_number : ASIC &=, #iHIL0
~ 77T,

« detail : CAM OfEHRIIZES T 21
WERRLEST, ZOF TV a v
1. serviceinternal =~ K358
A ATHESN TV DEAICHAT
xFET,

v RKRE—FK = —% EXEC (>)
et EXEC (#)

av Y FERE )1)—=x EERAR

Cisco I0S XE Gibraltar 16.11.1 Z oo~ R EAINE LT,

CiscoIOS XE Amsterdam 17.2.1 m< > RHARYEIE S, IPv4, IPv6, MPLS. XN Dfh
OFa hI)LTHEINTE TCAM HERERF RIS L 91T
Y FE LR,

Bl wesa<or
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EREDAA

 —_

3

12

show platform hardware fed (TCAM FF) .

ASIC D2 5D a7 DEFZEEGETLT /SN, A D% ASIC D IRFERENET,

1

Iz, show platform hardwarefed active fwd-asic resourcetcam utilization =~ > K™D

HAB 2R L £,

Device> enable

Device# show platform software fed active fwd-asic resource tcam utilization

Codes: EM - Exact Match, I - Input, O - Output, IO - Input & Output, NA - Not Applicable
CAM Utilization for ASIC [O0]
Table Subtype Max Used %Used V4 Ve MPLS
Other
Mac Address Table EM 81920 23 0% 0 0 0
23
Mac Address Table TCAM 768 21 2% 0 0 0
21
L3 Multicast EM 16384 0 0% 0 0 0
0
L3 Multicast TCAM 768 35 4% 3 32 0
0
L2 Multicast TCAM 2304 7 0% 3 4 0
0
IP Route Table EM/LPM 114688 18 0% 18 0 0
0
IP Route Table TCAM 1536 13 0% 10 3 0
0
Q0S ACL Ipv4 TCAM 5632 15 0% 15 0 0
0
Q0S ACL Non Ipvi4 TCAM 2560 30 1% 0 20 0
10
Q0S ACL Ipv4 TCAM 6144 13 0% 13 0 0
0
Q0S ACL Non Ipvi4 TCAM 2048 27 1% 0 18 0
9
Security ACL Ipv4 TCAM 7168 12 0% 12 0 0
0
Security ACL Non
Ipvé TCAM 5120 76 1% 0 36 0
40
Security ACL Ipv4 TCAM 7168 13 0% 13 0 0
0
Security ACL Non
Ipv4 TCAM 8192 27 0% 0 22 0
5
Netflow ACL TCAM 1024 6 0% 2 2 0
2
PBR ACL TCAM 3072 22 0% 16 6 0
0
Netflow ACL TCAM 1024 6 0% 2 2 0
2
Flow SPAN ACL TCAM 512 5 0% 1 2 0
2
Flow SPAN ACL TCAM 512 8 1% 2 4 0
2
Control Plane TCAM 1024 256 25% 110 104 0
42
Tunnel Termination TCAM 2816 26 0% 10 16 0

MPLS o< > K .
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. show platform hardware fed (TCAM F| &)

0

Lisp Inst Mapping TCAM I 1024 1 0
1

CTS Cell Matrix/VPN

Label EM ¢ 32768 0 0
0

CTS Cell Matrix/VPN

o
o
o
o

o
o
o
o

Label TCAM ¢ 768 1 0% 0 0 0
1
Client Table EM I 8192 0 0% 0 0 0
0
Client Table TCAM I 512 0 0% 0 0 0
0
Input Group LE TCAM I 1024 0 0% 0 0 0
0
Output Group LE TCAM 0 1024 0 0% 0 0 0
0
Macsec SPD TCAM I 256 2 0% 0 0 0
2
CAM Utilization for ASIC [1]
Table Subtype Dir Max Used %Used V4 V6 MPLS
Other
Mac Address Table EM I 81920 23 0% 0 0 0
23
Mac Address Table TCAM I 768 21 2% 0 0 0
21
L3 Multicast EM I 16384 0 0% 0 0 0
0
L3 Multicast TCAM I 768 35 4% 3 32 0
0
L2 Multicast TCAM I 2304 7 0% 3 4 0
0
IP Route Table EM/LPM I 114688 18 0% 18 0 0
0
IP Route Table TCAM I 1536 13 0% 10 3 0
0
Q0S ACL Ipv4 TCAM I 5632 15 0% 15 0 0
0
Q0S ACL Non Ipv4 TCAM I 2560 30 1% 0 20 0
10
Q0S ACL Ipv4 TCAM ¢ 6144 12 0% 12 0 0
0
Q0S ACL Non Ipv4 TCAM ¢ 2048 24 1% 0 16 0
8
Security ACL Ipv4 TCAM I 7168 12 0% 12 0 0
0
Security ACL Non
Ipv4 TCAM I 5120 76 1% 0 36 0
40
Security ACL Ipv4 TCAM 0 7168 13 0% 13 0 0
0
Security ACL Non
Ipv4 TCAM ¢ 8192 27 0% 0 22 0
5
Netflow ACL TCAM I 1024 6 0% 2 2 0
2
PBR ACL TCAM I 3072 22 0% 16 6 0
0
Netflow ACL TCAM ¢ 1024 6 0% 2 2 0
2
Flow SPAN ACL TCAM I 512 5 0% 1 2 0

II MPLS a7 > K
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2
Flow SPAN ACL
2
Control Plane
42
Tunnel Termination
0
Lisp Inst Mapping
1
CTS Cell Matrix/VPN
Label
0
CTS Cell Matrix/VPN
Label
1
Client Table
0
Client Table
0
Input Group LE
0
Output Group LE
0
Macsec SPD
2

TCAM

TCAM

TCAM

TCAM

EM

TCAM

EM

TCAM

TCAM

TCAM

TCAM

show platform hardware fed (TCAM FF) .

512 8 1% 2 4 0
1024 256 25% 110 104 0
2816 26 0% 10 16 0
1024 1 0% 0 0 0

32768 0 0% 0 0 0

768 1 0% 0 0 0
8192 0 0% 0 0 0

512 0 0% 0 0 0
1024 0 0% 0 0 0
1024 0 0% 0 0 0

256 2 0% 0 0 0

% 10: show platform hardware fed (TCAM{ERE) 0O 7 1 —)L KD

J4—)L K Description

Table TNA AR E SN TV DRERER TR LE T,

Subtype U y_x&/])7o%f?§ﬁ< Li‘j—o

Dir NFT 4y DFMERRLUET,

Max BB TConz=r M) ORREEERLE
R

Used fFHENA 2= N OHEFERRLET,

sUsed RN N DOEIEEFR R LET,

va IPvd 7o ha LV CHEHIN = N OFE
FoRLET,

V6 IPv6 7 v ha /LRI N O E
FRLET,

MPLS [J%35) MPLS 7r ha A TERAENE T M) O
FERLET,

ot Foorae harvTEHENSZ RO

BaFrLET,

MPLS o< > K .
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. show platform software fed active 12vpn

show platform software fed active 12vpn

\)

TNNAAEFOY 7 ho =TI EFRT 520X, show platform softwarefed =~ > K&l
LET,

show platform softwarefed active | standby 12vpn atom-disposition | atom-imposition | summary
| vfi-segment | xconnect

GE)

D k¥ w7 TiL, show platform softwarefed [2vpn =2~ > KT A[EE/ L A ¥ 2 VPN
(L2VPN) BE DA TV a VORI OWTEELLS AL E T,

BXDEREA

AUk E—F

{active | A2 RTRT DT A A,
standby } . _
cactive: 7T 4 T AL v FOIFRER T LET,
estandby : A X UL AL v FOEREFR T LET ((FETDHE)

12vpn L2VPN [ EZFR LET, ROWTRLOAT vz V&2 RRLET,
- atom-disposition : L2VPN AToM 7 4 AR T ¥ a UEREFR R LET,
« atom-imposition : L2ZVPN AToM A > 7R a UElERRLET,
s summary : L2VPN O E 2 £ /R L E7,

« Vfi-segment : L2VPN{RAE 7 + UV —X A 2 —T7 = A A (VF) B A
MEREZRRLET,

« xconnect : L2VPN Xconnect {5 A F R~ L £,

z.— EXEC (>)
¥i#E EXEC (#)

avy FERE

3l

J1y—=x TEAR
Cisco I0S XE Gibraltar 16.11.1 Zoavwry RREAINEL
7=,

KIZ, show platform softwarefed [2vpn =< > KO 12~ L E 5,

Device# show platform software fed active 1l2vpn atom-disposition all

Number of disp entries:25
ATOM DISP:6682 ac ifhdl:4325527 xconid:0 dotlg etype:0
disp flags:0x111 pdflags:0 hw handle:0x4b010118
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show platform software fed active 12vpn .

disp flags (FED) in detail CW_IN USE VCCV L2L
AAL: id:1258357016 , port id:4325527, adj flags:0x4 pw 1d:1074 ref cnt:1
adj flags in detail: PORT MODE VC CW Enabled
port hdl:0x5c01020f, dotlqg:0 , is vfi seg;1l vfi seg hdl:0 stats valid:1
drop_adj_ flag:0 unsupported feature:0
sih:0x7f1lc6ce84b58 (18438) di_id:23713 rih:0x7flc6ce845a8 (5154)
ATOM DISP:12654 ac_ifhdl:311 xconid:1104 dotlg etype:0
disp_flags:0x211 pdflags:0 hw_handle:0xad000139
disp flags (FED) in detail CW_IN USE VCCV ETHERNET ITW
AAL: 1d:2902458681 , port id:311, adj flags:0xc pw_id:54 ref cnt:1
adj flags in detail: TYPE5 VC CW Enabled
port hdl:0xel000254, dotlqg:0 , is vfi seg;0 vfi seg hdl:0 stats valid:1
drop_adj_ flag:0 unsupported feature:0
sih:0x7f1c6a6b5078 (17152) di 1d:24265 rih:0x7flc6a6b4ac8 (3678)
ATOM DISP:17319 ac_ifhdl:1248 xconid:3500 dotlqg etype:0
disp_flags:0x211 pdflags:0 hw_handle:0x8c000185
disp flags (FED) in detail CW_IN USE VCCV ETHERNET ITW
AAL: 1d:2348810629 , port id:1248, adj flags:0xc pw_id:991 ref cnt:1
adj flags in detail: TYPE5 VC CW Enabled
port hdl:0x8d0101fd, dotlg:0 , is vfi seg;0 vfi seg hdl:0 stats valid:1
drop_adj_ flag:0 unsupported feature:0
sih:0x7f1c6adl17288 (16884) di_id:24265 rih:0x7flc6adl16d48 (518)
ATOM DISP:17325 ac_ifhdl:1249 xconid:3201 dotlqg etype:0
disp_flags:0x211 pdflags:0 hw_handle:0xdd000184
disp flags (FED) in detail CW_IN USE VCCV ETHERNET ITW
AAL: id:3707765124 , port id:1249, adj flags:0xc pw_1id:993 ref cnt:1
adj flags in detail: TYPE5 VC CW Enabled
port hdl:0x10101fe, dotlqg:0 , is vfi seg;0 vfi seg hdl:0 stats valid:1
drop_adj_ flag:0 unsupported feature:0
sih:0x7flc6adlcb58 (16885) di_id:24265 rih:0x7f1c6adl7858 (520)
ATOM DISP:17330 ac_ifhdl:1249 xconid:3201 dotlqg etype:0
disp_flags:0x1211 pdflags:0 hw _handle:0x37000183
disp flags (FED) in detail CW_IN USE VCCV ETHERNET ITW PW_STANDBY
AAL: 1d:922747267 , port id:1249, adj flags:0xc pw_1id:994 ref cnt:1
adj flags in detail: TYPE5 VC CW Enabled
port hdl:0x10101fe, dotlqg:0 , is vfi seg;0 vfi seg hdl:0 stats valid:1
drop_adj_ flag:1 unsupported feature:0
sih:0x7f1c6b88f0e8 (16886) di_id:3212 rih:0x7flc6adld798 (522)
ATOM DISP:17335 ac_ifhdl:1250 xconid:3202 dotlqg etype:0
disp_flags:0x411 pdflags:0 hw_handle:0xb1000182
disp flags (FED) in detail CW_IN USE VCCV VLAN_ ITW
AAL: 1d:2969567618 , port id:1250, adj flags:0x5 pw_id:995 ref cnt:1
adj flags in detail: TYPE4 VC/PORT MODE CW Enabled
port hdl:0x500101ff, dotlg:0 , is vfi seg;0 vfi seg hdl:0 stats valid:1
drop_adj_ flag:0 unsupported feature:0
sih:0x7f1c6b893b38 (16887) di_id:24265 rih:0x7f1c6b893588 (526)
ATOM DISP:17340 ac_ifhdl:1250 xconid:3202 dotlqg etype:0
disp_flags:0x1411 pdflags:0 hw_handle:0x3e000181
disp flags (FED) in detail Cw_IN USE VCCV VLAN_ITW PW_STANDBY
AAL: id:1040187777 , port_id:1250, adj flags:0x5 pw_id:996 ref cnt:1
adj flags in detail: TYPE4 VC/PORT MODE CW Enabled
port hdl:0x500101ff, dotlg:0 , is vfi seg;0 vfi seg hdl:0 stats valid:1
drop_adj_ flag:1 unsupported feature:0
sih:0x7f1c6bd6b7d8 (16888) di_id:3212 rih:0x7flc6bd6b298 (528)

MPLS o< > K
I
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. show platform software fed active mpls

show platform software fed active mpls

TNNAAEFOY 7 ho =TI EFRT 520X, show platform softwarefed =~ > K&l
LET,

show platform softwarefed active | standby mplseos | forwarding | label_oce | lookup | summary

N

ZO k¥ w7 Tk, show platform softwarefed mpls =~ > R CEMAIE/R~/LF 71 =L

(6=3)
TN AL o F U TREROF T2 a DRI ONTEE LS LET,
B DEREA {active | standby} {F#s £ RTHT 31 A,
cactive: 7T 4 T AL v FOFRERTLET,
sstandby : AZ NA AL v TFOFREFR S LET (FET LY
/El\) o
mpls MPLS 8 & F R L ET, KOWTILDOAT v a U EBRIRL ET,
+ €0s : MPLS End of Stack (EOS) fF#z &R L £7,
- forwarding : MPLS #zis{E# a2 £ LE T,
« label_oce : MPLS 7~V jF = — 3% (OCE) 1E#Ha&rLE
R
«lookup : MPLS Vv 7 7 v T E#H A= £ R LE T,
e summary : MPLS B8 & D E A #m L E T,
AT R E—F =—¥ EXEC (>)
it EXEC (#)
av Yy FERE )1y—= EERR
Cisco 10S XE Gibraltar 16.11.1 Zoawy RpREAINEL
72,
Bl %Iz, show platform softwarefed mpls =~ > FOHFFIZ R L E3,

Device# show platform software fed active mpls summary

Number of lentries: 2024
# of create/modify/delete msgs:
LENTRY create paused: 0

3595/15390/1571
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show platform software fed active mpls .

LENTRY Number of create paused: 0O
LENTRY Number of add after create paused: 3595
LENTRY Number of out-of-resource: 0O

Number of lable oce entries: 4015

# of create/modify/delete msgs: 21165/2993/17150
# of unsupported_recursive_lbls: 0

# of AAL mpls adj deleted and recreated: 0

# of AAL local mpls adj deleted and recreated: 0
# of changes from mpls-adj -> mpls-local-adj: O
# of changes from local-mpls-adj -> mpls-adj: O
# of out label changes in 1lbl oce 0

# of collapsed oce 0

# of unsuppoted nh 0

Number of EOS oce entries: 1991
# of create/modify/delete msgs: 6303/7/4312
Number of ECR bwalk apply skipped: 0

Number of ECR entries: ipv4/ipv6: 22/0
# of create/modify/delete msgs: 5196/1/5174
# of ECR nested backwalks ignore:0
ECR OOR Retry queue size:0

AAL L3 ECR summary:

of ecr add/modify/delete ::6/4/3
of modify from level-1 to level-2:0
of modify from level-2 to level-1:0
of ecr delete errs::0
of ecr create skip refcnt::0
# of ecr modify inuse: 1 nochange:3 inplace:0
MPLS Summary: Info at AAL layers:
General info:
Number of Physical ASICs:2
Number of ASIC Instances:4
num modify stack in use: 0
num modify ri in use: 0
Feature IDs:{12 fid:57 mpls fid:152 vpws_fid:153 vpls fid:154}
MAX values from selected SDM template:
MAX label entries: 45056
MAX LSPA entries: 32768
MAX L3VPN VRF(rc:0): 1024
MAX L3VPN Routes PerVrF Mode (rc:0): 209920
MAX L3VPN Routes PerPrefix Mode(rc:0): 32768
MAX ADJ stats counters: 49152
Resource sharing info:
SI: 1133/131072
RI: 4943/98304
Well Known Index: 8024/2048
Tcam: 4962/245760
1vl ecr: 0/64
1v2 ecr: 3/256
lspa: 0/32769
label stack id: 26/65537

HH = H H
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. show platform software 12vpn active

mMPLs a< > K |

show platform software 12vpn active

LA ¥ 2VPN (L2VPN) ®Y 7 MU = 7{E#@AZ R T HITiE. show platform software [2vpn
a~vy REHLET,

show platform softwarefed active | standby FO | F1 | RO | R1 | RP |active | standbyatom |
disposition | imposition | internal

BX DA {active | standby} {f#aRFT 25T /31 A,
cactive: 77T 4 T AL v FOEREFERLET,
sdandby : AKX LNA AL v TFOEREFRLET (FETIHE) .
FO Embedded Service Processor (ESP) 2 v k 0 IZEH 4 A HARRLF

TO

F1

ESP 2u v b LIZBEHTAEHRER T LET,

RO

J—h ZakyY RP) 2y b 0ICHETAIBFRERRLET,

R1

RP 2 v b LIZETAERER T LET,

RP

RPIZBETAEMERRTLET, KOWTINDOAF T g U EERLE
ER

cactive: 777 4 7 RP 2T AIEREFRLET,
e standby : A% L3 RPICEAT AR AT RLET,

atom

Any Transport over MPLS (AToM) 7 B2 ax27 N7 —7 VIZEET 5 15#
R RFLET,

disposition

T4 ARY YV a M Fo— 2853 (OCE) (BT 2R EFRLET,

imposition

A VRT3 a OCEICHET AEREERLET,

internal

AToM DOWNHERIRHEE & HFHI BT MR AE R R L E T,

avY R E—FR = —% EXEC (>)
e bE EXEC (#)

avy FER Jiy—=x TEAR
Cisco I0S XE Gibraltar 16.11.1 Zoavwry RPREAINEL
720
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1

show platform software l2vpn active .

&IZ, show platform softwarel2vpn =< > RO AFIZR L ET,

Device# show platform software 1l2vpn active RO atom

Number of xconnect entries: 24

AToM Cross-Connect xid 0x137,
AC VLAN (IW:ETHERNET) -> Imp
VLAN Info: outVlan id: 1104,
0

AToM Cross-Connect xid 0x4eO0,
AC VLAN (IW:ETHERNET) -> Imp
VLAN Info: outVlan id: 3500,
0

AToM Cross-Connect xid Ox4el,
AC VLAN (IW:ETHERNET) -> Imp
VLAN Info: outVlan id: 3201,
0

AToM Cross-Connect xid Ox4el,
AC VLAN (IW:ETHERNET) -> Imp
VLAN Info: outVlan id: 3201,
0

AToM Cross-Connect xid Ox4e2,

ifnumber 0x137
0x316d(ATOM IMP), OM handle: 0x3480fb3268
inVlan id: 0, outEther: 0x8100, peerVlan id: 0, dotlgAny:

ifnumber 0x4e0
O0x43a6 (ATOM IMP), OM handle: 0x348118£120
inVlan id: 0, outEther: 0x8100, peerVlan id: 0, dotlgAny:

ifnumber 0Ox4el
Ox43ac (ATOM IMP), OM handle: 0x348118£348
inVlan id: 0, outEther: 0x8100, peerVlan id: 0, dotlgAny:

ifnumber 0Ox4el
0x43bl (ATOM IMP), OM handle: 0x348118£570
inVlan id: 0, outEther: 0x8100, peerVlan id: 0, dotlgAny:

ifnumber 0x4e2

AC VLAN (IW:VLAN) -> Imp 0x43b6 (ATOM IMP), OM handle: 0x348118f798

VLAN Info: outVlan id: 3202,
0

AToM Cross-Connect xid 0Ox4e2,

inVlan id: 0, outEther: 0x8100, peerVlan id: 0, dotlgAny:

ifnumber 0x4e2

AC VLAN (IW:VLAN) -> Imp O0x43bb (ATOM IMP), OM handle: 0x348118f£9c0

VLAN Info: outVlan id: 3202,
0

AToM Cross-Connect xid 0x4e3,

inVlan id: 0, outEther: 0x8100, peerVlan id: 0, dotlgAny:

ifnumber 0x4e3

AC VLAN (IW:VLAN) -> Imp 0x43cO(ATOM IMP), OM handle: 0x348118fbe8

VLAN Info: outVlan id: 3203,
0

AToM Cross-Connect xid 0x4e3,

inVlan id: 0, outEther: 0x8100, peerVlan id: 0, dotlgAny:

ifnumber 0x4e3

AC VLAN (IW:VLAN) -> Imp 0x43c5(ATOM IMP), OM handle: 0x348118fel0

VLAN Info: outVlan id: 3203,
0

AToM Cross-Connect xid 0Ox4ed4,
AC VLAN (IW:ETHERNET) -> Imp
VLAN Info: outVlan id: 3204,
0

inVlan id: 0, outEther: 0x8100, peerVlan id: 0, dotlgAny:

ifnumber 0x4ed
Ox43ca (ATOM IMP), OM handle: 0x3481189e20
inVlan id: 0, outEther: 0x8100, peerVlan id: 0, dotlgAny:
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source template type pseudowire

SERIERE S A T DY — AT T L— NOARTERET AT, AV F—T A A a7 4 ¥
L —3 3 » E&— KT sourcetemplate type pseudowire ==~ > RZ&2f L £4, BeLlalfg 2 A 7
DY —AT T L— b ZHIBRT 52, Z0a<vr FonoBREHHLET,

sour ce template type pseudowir e template-name
no sour ce template type pseudowire

XX DEHEA template-name SRR 2 A 7D Y — 2T T L— F D4 H,

ATV R FI4N R BEEREY A TOY—2AT T L— MIRESNLTWER A,

9wV R E—FR AV B =Tz A AT 4Fal— = (config-if)
Qv RERE J1—2 EERAR
Cisco I0S XE Amsterdam 17.1.1 Zoavwry RPREAINE L,

ERLDHA K54 > sourcetemplatetypepseudowire 2~ > RiL, 7 v 7' L— MIAA v RS NI TR TO R
THEM SN DBE THIRS WD RPIRIRR S A 70 Y =27 7 L — b &M LET,

B WIZ, ether-pw & WD ARTOELRIIR Y 4 DY — AT 7 L — N EFET D657~
LET,

Device> enable

Device# configure terminal

Device (config) # interface pseudowire 100

Device (config-if) # source template type pseudowire ether-pw

BEEav >R avw >R Bz
xconnect B ElR & Bl EfRIZ 1 > R L, AToM A

2T 4 v 7 BRI e E LET,
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tunnel mode gre multipoint .

tunnel mode gre multipoint

BX DA

AU RTIAIE

ATV R E—F

< LT 7R A >k Generic Routing Encapsulation (GRE) (2% L., E/XA /LT XA ZADFTXTD
=T A E =T A R — VI T — RERET DI, EANA LT A
A a7 4Fab— 3 E— R Ttunne modegremultipoint =~ > R&HLES, Za—
PNIVF T 3V DI T MEE— RICETICIE,. Z0a<r RonoBERXEHHLET,

tunnel mode gre multipoint
no tunnel mode gre multipoint

Zoa=wy RIZIEBIEELITF—U—RIb Y A,
ENRXAIVIP DT T H )V DT 7T — NiL, IP-in-IP 7 7 /AL T,

AV H =Tz A a7 4 X2l — 3 (config-if)

av Y RERE

FREDHA FS14 Y

3l

=2 LEAE

CiscoIOS XE Gibraltar 16.11.1 | = Do~ RN EASHE L=,

Zoavwy REERALT, v VFRA U FNGREZ oL E—RELTHEHELET,

no tunnel mode gre multipoint =~ > RiZ, 7 7 4/ MZRE L, IP-in-IP 7 72 /AL THELT 5
L OZENRANT AN AR LET,

KIZ, v VFRA L NGREZ ho RV B— RELTHRETABE TR LET,

Device (config-if) # tunnel mode gre multipoint
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tunnel destination

N RNA B —T 2 ADFEHERET HITIE, A X — 7142:/74ﬂelv%f/5/
F£— FC tunnel destination =~ > &AL E4, s0k28IBRT 2121, 203~ Fdno
FEREHHLET,

tunnel destination host-name ip-address ipv6-address | dynamic
no tunnel destination

‘X0

‘E-IDII:I

BA host-name k= h5EJE D4,

ip-address R MM & 10 R TRk SR A MFESED IP T R LA,

ipv6-address [pv6 7 R L AR TRIR S 72 & F3E5ED IPv6 7 R LA,

dynamic NIV DIEHET RV AZE R RNAA v B —T = A RZEICEH LET,

ATV EFI4IL PR AU =T o f RGERITIRE SN TOER A,

9T R E—F AV H—=Tx2AfA a7 4 X2l — 3 (config-if)
2wy REE y1y—2 RENE
Cisco IOS XE Gibraltar 16.11.1 Zoavwry RREAINE LA,

EELEDOHA KSAY 22D bR, BIELT RLALSET RUANERICH—CTHDE—I 7/ LE— R
ZHEMTLEOICRET HZ LITTEERA, BRERIZ, V=TI Ny I (0 F—T oA A%AE
L, V=T N7 A =T 2 A ANBTy b V=AY 0T LD ICRETHI LT
ﬁ‘o

Bl WDBIE. o — VB £ 7211 F VRF B oI LA ¥ 3GRE k2L A v 4 —
TxA A N2 %;ﬁﬁ#éﬁ/ﬁ%rbﬂ\iﬁ”o

Device> enable

Device# configure terminal

Device (config) # interface tunnel 2

Device (config-if)# ip address 100.1.1.1 255.255.255.0
Device (config-if)# tunnel source 10.10.10.1

Device (config-if)# tunnel destination 10.10.10.2
Device (config-if)# tunnel mode gre ip

Device (config-if)# end

WOHNE, VRF R Cin#lL A Y 3GRE > RV A X —T = A A FU RV 2 5%
BT D FEER L“Cb\i?“ VRF Z %€ L Clf4 5 121%, vrf definition vrf-name =
~ K& vrf forwarding vrf-name =2~ > K& H L 97,

Device> enable
Device# configure terminal
Device (config) # interface tunnel 2

Bl wesa<or
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tunnel destination .

Device (config-if)# ip address 100.1.1.1 255.255.255.0
Device (config-if)# tunnel source 10.10.10.1

Device (config-if)# tunnel destination 10.10.10.2
Device (config-if)# tunnel mode gre ip

Device (config-if)# end

MPLS o< > K
I
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tunnel mpls-

BX DA

AU R TIHIE

AUk E—F

mMPLs a< > K |

ip-only

WS TP~ #—® Do Not Fragment £ h & XA B — R D F U RARTy RO TP~y 4 —
Zav—3223, 1V F—TxzA AT ¥ 2 b— 3 F— RTtunnd mplsip-only
avy REMALET, a—EELRVIETII. Z0oa<xr FonoBREMHL £,

tunnel mpls-ip-only
no tunnel mplsip-only

Zoawy FiOE, BB ELIIF—TU—RiEH Y A,
T4 —T7L

AHE =T xR a7 4 Falb— =z (config-if)

avy FERE

FREDHA KS14 Y

il

1)1)—2R EEAE

CiscoIOS XE Bengaluru 17.5.1 = oo~ RREAINE L1,

Do Not Fragment £ F 23R E SIVTWZRWIGE IPNT > R A  F—T =4 ATHRE ST
TMTU 2825 &, "Au— BT 77 A MeEihvEd, tunnel mplsip-only =~ F%&
AT 5 & ARIEEFRIC L Y tunne path-mtu-discovery 78 HEIFJICARIC 72 0 £9,

WIS, Zoa~vy REFENCTHHZERLET,

Device> enable

Device# configure terminal

Device (config) # interface gigabitethernet 1/1/3
Device (config-if)# tunnel mpls-ip-only

Device (config-if)# end

Bl wesa<or
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tunnel source .

tunnel source

Mo RNA v H—T 2 ADRETLT RVRAERETHITIE, 42— 7;42:/74%1
L—Y gy F—RKTtunne source =~ R&fALET, BETT FLAZHIERT B2
Zoawry FonoBERNEERALET,

tunnel sourceip-address | ipv6-address | interface-type interface-number | dynamic
no tunnel source

WX D5 ip-address by XDy R ORIETE P T KL,

ipv6-address o LN D Ay R DOEETLIPV6 7 R LA

UH

interface-type A B —T oA AXAT,

interface-number R— K ax s &2 FREA L E—T oA ADF S ZOHF ST, T,
BIF, F7IET AT LA~OBMFICH Y B ToNET, ZOFSIL show
interfaces 2~ > &AL TR TEET,

e

dynamic Ny RAVDFETLT RLAZE F RAA v B —T oA RZEWICHEH L E
b@‘o

ATV R FI4ILE N ERAMAUE—T oA ZAORETT FUAERE SN TOEE A,

AT R E—F A B —=TxAf R a7 4F¥a2lb— 3 (config-if)
av Y REE y1y—2 RENE
Cisco IOS XE Gibraltar 16.11.1 Zoavwry RREAINE LS,

FEREDHA RS> FEBELT FLRE PURIICERSNIZIP 7 LA £703, FFEDA v ¥ —7 = A Z|ZH
Déf%htm?kvxwwﬁhbfﬁ U7 fbe— REMFEHLT, EELT R
ALGIT RUARESTZELKFEL 200 M RV EFRETH I LT TEEHA, FREKIX
N—T Ny ) LB =T x4 A%ER L, V=T RNy T LB =Tz AN — 7«/\/7/
NEEI Y BT Z & T,

Bl WDBIE. o — VB £ 7213 JF VRF BHE GBI LA ¥ 3GRE k2L A v & —
TxA A R RNV 2ERETDHHEEZRLTWET,

Device> enable

Device# configure terminal

Device (config) # interface tunnel 2
Device (config-if) # ip address 100.1.1.1 255.255.255.0
Device (config-if tunnel source 10.10.10.1

Device (config-if)# tunnel destination 10.10.10.2

( # tunnel mode gre ip

( # end

Device (config-if
Device (config-if

) #
)
)
)
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. tunnel source

WOBNL, VRF BEECimFIL A VY 3GRE ho RV A v Z—T =2 A A M RIV2 H
ETBIFEEZRLTCWET, VRF Z&E L CH#A4 512k, vrf definition vrf-name =
~ > K& vrf forwarding vrf-name =~ > R&iH L £,

Device> enable

Device# configure terminal

Device (config) # interface tunnel 2

Device (config-if)# ip address 100.1.1.1 255.255.255.0
Device (config-if)# tunnel source 10.10.10.1

Device (config-if)# tunnel destination 10.10.10.2
Device (config-if)# tunnel mode gre ip

Device (config-if)# end

Bl wesa<or



| MPisa<> K

xconnect .

xconnect
Bt a2 Bl Bl IZ S > K L. Any Transport over MPLS (AToM) A & 7 ¢ v 7 E&fLl[al#%
ERETHINE, AV F—T A A7 4Falb— 3 F— KTxconnect 2~ K&
ALET, 7740 MECETIZIE, Z0a~vry ROonoBRXEEHRLET,
xXconnect peer-ip-address vc-id encapsulation mpls [pw-type]
no xconnect peer-ip-address vc-id encapsulation mpls [pw-type]
BX DA peer-ip-address JE—h 7afF—xvyY (PE) E7DOIPT KLAYE— K )L—F
ID i, BEFRETHLINEVLEEDIP T RLATT,
ve-id PE 73 A AMOAREHRE (VC) @ 32 By FkHl+
encapsulationmpls < LF7w hzL L ZA v F 7 (MPLS) & hoxr VU riAie
LTHELET,
pw-type (EE) RElE#Z A 7', WONTNDNDHA TEFRETEET,

ARV ETIAILE

AR E—F

e4: f—H%Fxv h VLAN Zf5E L 7,
5. A —VFy hAR—FEZHEELET,

BEGRIFIT BRI NS  RER TV E R A,

AVHE—Tx2A R AT 4 Falb— 3 (config-if)

avy FERE

FREDHA FS1 Y

3l

)1)—=R ETEAR
Cisco 10S XE Gibraltar 16.11.1 Zoawy RREAINEL
77

xconnect 2w KAV F—T 2 A A 3T 4 Falb—T 3 E— RO bridgegroup =~
RZFUCHBA o F—T = ATHEMT L2 L3R — S THERA,

peer-ip-address 5| #t & veid 5| DOMAADEIL, TAAM A ET—EBIZTHIMLERHY 7, %
Xconnect 2> 7 4 ¥ = L—31 3 U TlE, peer-ip-address i L O vaid D—E DA S HDED 2
T4 X2 L —a T AMLERSY £,

o—HABEIRY - PET /A A LT, Bz RE T IR U veid £ % xconnect =< >/
REMHLCRETHZ2HLENH Y £9, VCID IXELaR & BEERIROMONRA T 4 7D
ERICER & E T,

WIZ, Xconnect T2 7 4 F = L—3 g v F— R&E LA L CHGRIREZ LU VC 12
NA v RTBHH 2R LET,
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. xconnect

Device# configure terminal

Device (config) # interface TenGigabitEthernetl/0/36

Device (config-if) # no ip address

Device (config-if)# xconnect 10.1.10.1 962 encapsulation mpls

BEa< kR av vk Description

encapsulation mpls| MPLS %5 — 4 1 72U b e L CTHRE L £ 7,

Bl wesa<or
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