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* MPLS #—E XA T LN S D56, K9 MPLS k7 > AR — K7~ L
ZOYEEIX. TV OB U T, BIICA R E T EIC R0 £, 2L x0E SRR

WBE2 MPLS k7 > AR — kT ULR 3{ETZT OBA . MPLS 7 UL A VIR Y Y g UHRIRERE
AT 0 £ A,

SR-TERY —TITNNAFE Y —EREWHNTEHIENTEET, TV RS T T T—
K _—2Z (LSD) TiL, #)7e T ~NVAY v 7 38%FTT57DI2iE, SRTERY —ET
TG E S —EANE NI TNBENE I MERBE L TCWABLERH D £9,

A—AILRY =T EDIRILFEH—EXDEL

BELERY S —TF UL E S —EZDORATT Y o 728N+ 51213, labeled-services
disable =~ > RZEHLET, ZOREFTRY >—LICEHINET,

segment-routing
traffic-eng
policy policy name
steering
labeled-services disable

ODN Hh5—Z LD I NI EY—EXDENL

F T R T—=RY =TT AN XY —EADAT TV T BT 51T,
labeled-services disable =~ > R&HEH L £7, ZOFRTEITFHFED ODN 7 —|(Z#H S E
KR

segment-routing
traffic-eng
on-demand color color
steering
labeled-services disable

R L—84 TEEDS R EH—EZDEMIE

WORY =B AT DT XTORY =TT NNFEY—ERADRATT U 7 H T HIT
X, labeled-services disable =~ > K& {HEH L F 7,

call : TRTORY —

elocal : ©H—H/VIRESNTZTXTDORY >—

s on-demand : T XCHOBGP A>T~ KIT—HKI »—

* bgp-srte : 1> F 1 —F (2L o THLASL7/ZFXTD BGP SR-TE R Y 2 —
epeep : PCEIC Lo TRBGSINTZT R TORY v —
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segment-routing
traffic-eng
steering
labeled-services
disable {all | local | on-demand | bgp-srte | pcep}

i

SR RV > —1F# & F/~kd 521X, show segment-routing traffic-eng policy =~ > K& fiif L %
o WOMNE, AT~ FSRARY =TTV EH—ERADAT TV I PEDT -
TWHZEaRLTVET,

Router# show segment-routing traffic-eng policy color 10
Thu Jul 18 11:35:25.124 PDT

SR-TE policy database

Color: 10, End-point: 1.1.1.8
Name: srte c 10 ep 1.1.1.8
Status:
Admin: up Operational: up for 00:00:06 (since Jul 18 11:35:19.350)
Candidate-paths:
Preference: 1 (configuration) (active)
Name: test pol 2
Requested BSID: dynamic
Dynamic (valid)

Metric Type: TE, Path Accumulated Metric: 10
24004 [Adjacency-SID, 1.1.1.1 - 1.1.1.2]
Attributes:

Binding SID: 24011

Forward Class: O

Steering labeled-services disabled: yes
Steering BGP disabled: no

IPv6 caps enable: yes
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M TE A,

WD RARBNZONTEZTHAEL LI,

R1---R2---R3---R4---R5---R6

R172°5 R4 ~D SR-TEL— FBH Y, LDP F L7 4 v 7 ANMR6 MHFEINA54. BHE)
JL— MBI L F 9,

SR-TER!) —DEHEE

N T4 22T VT EERTDHEOOE T A N v—TF 2 (SR-TE) T,
Fy NIT—=0 %N LTI 74 v &8T5 TR >—) ##ALET, SRTERY >—
WA, BZ A RID (SID) U AR EMHIN LD ANAZIRET DB A DY A MELTH
SNFET, FEIZ AV NI, BEAVOHEEETOT L RY—2 0 RONNATHY , Xv b
T — 27 O)—HIZ, IGPIZ & » TEHE ST BN AIZHE S O TIEAR FFE SN2/ S AITHE D

SRTERY S—nEE [}



B oseexy—omE

N

SR-TERY >—0EE |

IO TR LET, 7y FRSR-TER Y —~LFEINHEA, SIDY A M~y R=v
RiZkoTry M vy vad3nEd, BYVOXy hU—270%, SID VU X MIHEDIAENT-
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BOH T —EHNRVLETT,
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(SID VA B) FHIFEATFSIDVRA DY b (EAFITFEHEIT RN /LT /RA
(WECMP) ) T, i/ SR EZITHRO ES L0 TY,
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L, HLWARGEEINET, ~y =2 R hARa o—IZB8T 5 0 E@mnzng
B~y Ry NIgEHREEZ B AV Mb—T ¢ U 7 SRR B (SR-PCE) IZERLTEET,
SR-PCE D EIZOWTIX, BT AV M —T 4 VT RAHHEEROBREDE LS L TLE
0,

B R 72 S AT, HEESN=SID U A REZIESID U R FotEy hTF,

SR-TE 7RV >—i%, RIBFIBINTH—® (GBRBIRZi7) RRAEZHMBLET, ZnMBELIND
BN R AT,

A S AT DFFEDR B D £77,
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Ak, BEREIBMEARELEWLEREY O—RNEIRINET,
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B DH5E, BSIDBANREAELET, ZOHAE, BUNZA VA =L RY —N0
BSID #Hf3 L, ®RINFE T,

« AR R G AICHE TR D £,

NAPENT, ZOREBEDORY —DFT XTOFAASADT TR FOBZAITZED/SIAN
BIRSES,

GE)
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/* Enter the global configuration mode and create the SR-TE segment lists */
Router# configure

Router (config) # segment-routing

Router (config-sr) # traffic-eng

Router (config-sr-te) # segment-list name Plist-1

Router (config-sr-te-sl)# index 1 mpls label 400102

Router (config-sr-te-sl)# index 2 mpls label 400106

Router (config-sr-te-sl) # exit

Router (config-sr-te) # segment-list name Plist-2
Router (config-sr-te-sl)# index 1 mpls label 400222
Router (config-sr-te-sl)# index 2 mpls label 400106
Router (config-sr-te-sl) # exit

/* Create the SR-TE policy */

Router (config-sr-te) # policy P1

Router (config-sr-te-policy) # binding-sid mpls 15001

Router (config-sr-te-policy)# color 1 end-point ipv4 6.6.6.6
Router (config-sr-te-policy) # candidate-paths

Router (config-sr-te-policy-path) # preference 10

Router (config-sr-te-pp-index) # explicit segment-list Plist-1
Router (config-sr-te-pp-info)# weight 2

Router (config-sr-te-pp-info) # exit

Router (config-sr-te-pp-index) # explicit segment-list Plist-2
Router (config-sr-te-pp-info) # weight 2

Router (config-sr-te-pp-info)# commit

Router (config-sr-te-pp-info) # end

Router (config) #

RTarIJq4F¥alL—vay

Router# show running-configuration
segment-routing
traffic-eng
segment-list name Plist-1
index 1 mpls label 400102
index 2 mpls label 400106
|
segment-list name Plist-2
index 1 mpls label 400222
index 2 mpls label 400106
|
policy P1
binding-sid mpls 15001
color 1 end-point ipv4 6.6.6.6
candidate-paths
preference 10
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explicit segment-list Plist-1
weight 2

|

explicit segment-list Plist-2
weight 2

HEER

Router# show segment-routing traffic-eng policy name srte c 1 ep 6.6.6.6
Sat Jul 8 12:25:34.114 UTC
SR-TE policy database

Name: Pl (Color: 1, End-point: 6.6.6.6)

Status:
Admin: up Operational: up for 00:06:21 (since Jul 8 12:19:13.198)
Candidate-paths:
Preference 10:
Explicit: segment-list Plist-1 (active)
Weight: 2
400102 [Prefix-SID, 2.1.1.1]
400106
Explicit: segment-list Plist-2 (active)
Weight: 2
400222 [Prefix-SID, 22.11.1.1]
400106
Attributes:
Binding SID: 15001
Allocation mode: explicit
State: programmed
Policy selected: yes
Forward Class: O
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M) ZICEEHZONET, BEIIL—FIREENDE T VLT 4 v 7 A~DA MY v 7 13
AN T ICEFEINET,

cHAKIA Y w7 i WY — 2 RBRA V hADEENZ A MY v 7133 E SN - HExHE
(FTZAERIT~ATR) BEALTEEINET,

GE)

IGPRA LD — RT3 7 xIEd 572012, IGPAAHEIL— FERE L72565% (autoroute
metric relative -1 72 &) IZK L TCEETAHMEED HIEWA MY v 7 2ECTEET,

REH

Router# configure

Router (config) # segment-routing

Router (config-sr) # traffic-eng

Router (config-sr-te) #policy Pl

Router (config-sr-te-policy)# color 20 end ipv4 1.1.1.2

Router (config-sr-te-policy)# autoroute include ipv4 1.1.1.21/32
Router (config-sr-te-policy) # autoroute include ipv4 1.1.1.23/32
Router (config-sr-te-policy)# autoroute metric constant 1

Router (config-sr-te-policy) # candidate-paths

Router (config-sr-te-policy-path)# preference 100

Router (config-sr-te-pp-index)# explicit segment-list Plist-1

NI—DHDATT)T

HT—=DHBDATT V7L, = RiRA v MZBRRL ., FEDH 7 — TR Y —ERk &
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TA I EHETELHE—DOR) V=L FEOODIED S 2 =T 4 ZFO0N5menER 5
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Router# configure

Router (config) # segment-routing

Router (config-sr) # traffic-eng

Router (config-sr-te) # policy P1

Router (config-sr-te-policy)# color 1 end-point ipv4 0.0.0.0

Router# configure

Router (config) # segment-routing

Router (config-sr) # traffic-eng

Router (config-sr-te) # policy P2

Router (config-sr-te-policy)# color 2 end-point ipvé ::0

Router# show running-configuration
segment-routing
traffic-eng
policy P1
color 1 end-point ipv4 0.0.0.0
|

policy P2
color 2 end-point ipvé ::
|
!
!

end

SYIKELLGEWRTTI LY

T RLRTZ7 7 IVIEELRWATT Y 7 TliE, SRTERY —Z2FH LT, T~ULfHE &
TGV LD G DIPVAB L WNIPY6 N7 7 4 v 7 2FHELET, ZOBEEIZIE, IPVA=2 R
KAV b RY =% L2 IPv6 I 74l (IPv6 caps) DY AR— hBAMBE T,

IPv4 NULL = RARA > b D IPv6caps (X, &7 A h—TF (/R AFHH 3T (SR-PCE)
THRY —2MER SIS L BEINICAENC D £5, FRD >—D 17 47 SID (BSID)
REEEENT X, IPV6 caps D AT — X A (FhE 72135 % SR-PCE~” 747 > kb (PCC) I
T 5 lipv6 caps] 77 VINEENET,

FEDH 7 —& IPVANULL = RARA o b &fEHT 2 SR-TE A U v — 3B OB/ S R %4
FATEET, M/ SADWTIIT IPV6 caps AN 72 > TV DAL, Y OFT X TORE
i/ XA T IPV6 caps AN IR > TWDOMENRH Y £, LI T—L =2 RKRA L hDTX
T DA/ S AT IPV6 caps AN/ > TWRWEA, N7 7 4 v 7 DIEFES D AREMEN H
D ET,

o —7)L AR Y —Tipvédisable =~ > RZfiM T 5 & ¥EDH T —& IPvANULL = R7R

A > hDIPV6 caps ZHNZTEX £, Zoa~wr NiE, WA T —& IPvANULL =2 RRA
¥ N EIET DTN TOMEM/SA T IPV6 caps & HEZHIZ L E 7,
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Router# configure

Router (config) # segment-routing

Router (config-sr) # traffic-eng

Router (config-sr-te) # policy P1

Router (config-sr-te-policy)# color 1 end-point ipv4 0.0.0.0
Router (config-sr-te-policy)# ipv6é disable

GA R IL—T 4T R)—%F5 L1-LDP

Y TA N N—=T 4T R =% N L7 LDP e AT 5L, 2 BDONL—H B TR A
Y h—F 47 (SR) RV —%NLTLDP ¥ —7% v MNEBEIRZ EH TX £, Z D%
BEIZ. SRRV —%F—F v b KRS b LTHRETE S X912, BEFED MPLS LDP
TRLA 773U XA NRN— a7 4 Fal— g 2ELET,

SRRV =% L7ZLDPIE, IPv4 =2 RARA > b2HEHA L Ca—h VIR ESNZSRAY
—THR—hrENFET,

MPLS LDP OFEAZ DWWk,  [MPLS Configuration Guide] @ [Tmplementing MPLS Label
Distribution Protocol] DFEZZM L T 72 &V,

GE)

SRAV > —£%4r L CLDP ¥ —% v NEEERRERET HR1lIC, EZ7 A M V=T 47
AT 4 F 2l —va U TCSRAY V—ZAET 20E R DY £, SRRV —DA & —
T oA AL, RV —Oh T =Lz RRA V MIESWTHEIICER S ET, SR
Vo —4 0B ARH72554 . LDP ISEECE 8 A,

ROBEREDNE I S E T,

1. SRRV —%EET D : LDP Tix, BEFHTF OGN RBRA U T RV AZA X —
TxAATE—Ty (IM) DHZTEY, FESNIZSRAY —DLDP A ¥ —7 =
AR TF—H_X—2 (IDB) IZHRELET,

2. LDP CSRAV U —4%&HKETH : LDP TiE, fRFSN7zT=> RAA >~ b7 FL 2% IDB
MO LTHEALES, SRAY =% LTLDP ¥ —7% v MEEERIMRAAER T D BRIC
I, —ZIZ X THD Y TONTZHEVEMRSRAY —AZ2EH L ET, HEVZERMSRA
U o—4CEM SN DmAHRANL, srte_c_color val_ep_endpoint-address T3, IRIZH| % 7R~
L¥E$, srte_c_1000_ep 1.1.1.2

R EHI

/* Enter the SR-TE configuration mode and create the SR policy. This example corresponds
to a local SR policy with an explicit path. */

Router (config) # segment-routing

Router (config-sr) # traffic-eng

Router (config-sr-te) # segment-list sample-sid-list

Router (config-sr-te-sl)# index 10 address ipv4 1.1.1.7

Router (config-sr-te-sl)# index 20 address ipv4 1.1.1.2

Router (config-sr-te-sl) # exit
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Router (config-sr-te) # policy sample policy

Router (config-sr-te-policy)# color 1000 end-point ipv4 1.1.1.2

Router (config-sr-te-policy) # candidate-paths

Router (config-sr-te-policy-path)# preference 100

Router (config-sr-te-policy-path-pref)# explicit segment-list sample-sid-list
Router (config-sr-te-pp-info) # end

/* Configure LDP over an SR policy */

Router (config) # mpls 1ldp

Router (config-1dp) # address-family ipv4

Router (config-ldp-af)# neighbor sr-policy srte c 1000 ep 1.1.1.2 targeted
Router (config-ldp-af) #

&

GE)  %—4 v bhello ®LDP 7 4 A AN ZFHRET DL, ROWTNHEFITLET,
« T I T 47 H =% hhello (SRAHFY —~y RELR)

mpls ldp

interface GigabitEthernet0/0/0/0
!

e RNy T B —4% > bhello (SRAY T —x RKiRA k)

mpls ldp
address-family ipv4

discovery targeted-hello accept
!

ETarvI74FaL—>3av
segment-routing
traffic-eng
segment-list sample-sid-list
index 10 address ipv4 1.1.1.7
index 20 address ipv4 1.1.1.2
|
policy sample policy
color 1000 end-point ipv4 1.1.1.2
candidate-paths
preference 100
explicit segment-list sample-sid-list

mpls ldp
address-family ipv4
neighbor sr-policy srte c 1000 ep 1.1.1.2 targeted

discovery targeted-hello accept
|
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Router# show mpls ldp interface brief

Interface VRF Name Config Enabled IGP-Auto-Cfg TE-Mesh-Grp cfg
Te0/3/0/0/3 default Y Y 0 N/A

Te0/3/0/0/6 default Y Y 0 N/A

Te0/3/0/0/7 default Y Y 0 N/A

Te0/3/0/0/8 default N N 0 N/A

Te0/3/0/0/9 default N N 0 N/A

srte_c 1000_ default Y Y 0 N/A

Router# show mpls ldp interface

Interface TenGigE0/3/0/0/3 (0xa000340)
VRF: 'default' (0x60000000)

Enabled via config: LDP interface

Interface TenGigE0/3/0/0/6 (0xa000400)
VRF: 'default' (0x60000000)

Enabled via config: LDP interface

Interface TenGigE0/3/0/0/7 (0xa000440)
VRF: 'default' (0x60000000)

Enabled via config: LDP interface

Interface TenGigE0/3/0/0/8 (0xa000480)
VRF: 'default' (0x60000000)
Disabled:

Interface TenGigE0/3/0/0/9 (0xa0004c0)
VRF: 'default' (0x60000000)
Disabled:

Interface srte_c_1000 ep 1.1.1.2 (0x520)
VRF: 'default' (0x60000000)
Enabled via config: LDP interface

Router# show segment-routing traffic-eng policy color 1000

SR-TE policy database

Color: 1000, End-point: 1.1.1.2
Name: srte_c 1000 ep 1.1.1.2
Status:
Admin: up Operational: up for 00:02:00 (since Jul 2 22:39:06.663)
Candidate-paths:
Preference: 100 (configuration) (active)
Name: sample policy
Requested BSID: dynamic
PCC info:
Symbolic name: cfg sample policy discr 100
PLSP-ID: 17
Explicit: segment-list sample-sid-list (valid)
Weight: 1, Metric Type: TE
16007 [Prefix-SID, 1.1.1.7]
16002 [Prefix-SID, 1.1.1.2]
Attributes:
Binding SID: 80011
Forward Class: O
Steering BGP disabled: no
IPv6 caps enable: yes

Router# show mpls ldp neighbor 1.1.1.2 detail

Peer LDP Identifier: 1.1.1.2:0
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TCP connection: 1.1.1.2:646 - 1.1.1.6:57473

Graceful Restart: No

Session Holdtime: 180 sec

State: Oper; Msgs sent/rcvd: 421/423; Downstream-Unsolicited
Up time: 05:22:02

LDP Discovery Sources:

IPv4d: (1)
Targeted Hello (1.1.1.6 -> 1.1.1.2, active/passive)

IPvo: (0)

Addresses bound to this peer:

IPvd: (9)
1.1.1.2 2.2.2.99 10.1.2.2 10.2.3.2
10.2.4.2 10.2.22.2 10.2.222.2 10.30.110.132
11.2.9.2

IPv6: (0)

Peer holdtime: 180 sec; KA interval: 60 sec; Peer state: Estab
NSR: Disabled
Clients: LDP over SR Policy
Capabilities:
Sent:

0x508 MP: Point-to-Multipoint (P2MP))

(
0x509 (MP: Multipoint-to-Multipoint (MP2MP))
0x50a (MP: Make-Before-Break (MBB))
0x50b (Typed Wildcard FEC)
Received:
0x508 (MP: Point-to-Multipoint (P2MP))
0x509 (MP: Multipoint-to-Multipoint (MP2MP))
0x50a (MP: Make-Before-Break (MBB))
0x50b (Typed Wildcard FEC)

SRTEARY O—%FRALIE=RE2TA4 VI IL—bF 57499 XATT Y

2y

PRIV ) —2XTiE, B A M V—T 47 TV 2 »F K /8X (SR-LSP) % A ¥
T4 — NMIEEMT S ZE L TEERHATLE, SRTIERY U—2FEHLIZAXT 4 v
I N—hK 7T 407 ZATT VKRR EEHTHE MPLSEB L OIPV6 T —4% 7'L—2 D
AT 4T V— b EBRETHEEXIL, ®RITA M A—FT 427 (SR) R v—%A L Z—
T AXATELTIRECTEET,

ABT 47 N— NOFRTEIZET DI OV TCIX,  [Routing Configuration Guide for Cisco
NCS 560 Series Routers] @ [Implementing Static Routes] DFE A B L T 72X,

REH

Router (config) # router static
Router (config-static)# address-family ipv4 unicast

//configure administrative distance
Router (config-static-afi)# 1.1.1.1/32 sr-policy policyl 110

//Configure load metric
Router (config-static-afi)# 1.1.1.1/32 sr-policy policyl metric 5

//Install the route in RIB regardless of reachability
Router (config-static-afi)# 1.1.1.1/32 sr-policy policyl permanent
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BGP SR-TE

BGPSR-TE [JJj

EfTavIJ4F¥al—>ay

configure

router static
address-family ipv4 unicast
1.1.1.1/32 sr-policy policyl 110
1.1.1.1/32 sr-policy policyl metric 5
1.1.1.1/32 sr-policy policyl permanent
|

|

|

SR-TE L, T—# kL ¥— (DC) OFRXL—FNEFE XL L~ULD Service Level Assurance

(SLA) %2t 57-DicfEHTx £9, BGP (BGPSR-TE) % L TSR-TE /XA Zi&%ET
HE, ZORPDTDIZH LW B haLvE8ATLHZ L7, DC Xy NV — 7 BlEnfii%
fbanE7,

BA’~#) BGP SR-TE

BH7R) BGP SR-TE %, &B/R/SAHfIGT D SID &2 FFOB/R/NAD—E % & Te SR-TE K Y

v— (EAEID CHBlSng) Z2MLEd, BGP A —U —IFBRAYSR-TER Y & —% U
T—METIET TR, BEDORMEEI RS2 ZEHE SO SR-TERY U—DREN I H—&
NET, ZEMTIEZ, HR/SRZHINT D SR-TER Y —RNBGPIZ L » TiRESNET, BGP
FHCTE M SNIZSEED NN v L, RY —Ic k> TR ENTZHR SRSV ET, KR
U —3BHOPRNAZETL Z ENTE, TEFASAZ IR —%Ek LET,

GE)

N—T 4T R) =, —T 7 R —F5E (RPL) OFEHIZOWTIX,  [Routing
Configuration Guide for Cisco NCS 540 Series Routers] @ [Implementing Routing Policy] D %%
LT 7ZEN,

BH =~ # BGP SR-TE D&

BH "7 BGP SR-TE Z 3% €T D I12i%, WOIEEEZFEITLFE T,

FIE
ARV EEREETIVa Yy EL:Y

XF w71 |configure

AT w72 |extcommunity-set opaque name BT —¥WEaI 2= 4y NETHE
15“ : [/i-a—o

RP/0/RP0O/CPUO:router (config) #
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SRTERY >—0#E |

ARV FFEREETIVa Yy

S

extcommunity-set opaque colorl

ATvT3

name

1 :

RP/0/RPO/CPUO:router (config-ext) # 1

N7 YR ala =7 4y NEER
Li‘a—o

ATvT4

end-set
1 -

RP/0/RP0O/CPUO:router (config-ext) #
end-set

MET S a=T by NOEHEKT

LEY,

ATvT5

route-policy route-policy-name

51

RP/0/RPO/CPUO:router (confiqg) #
route-policy color
RP/0/RP0O/CPUO:router (config-rpl)# if
destination in (5.5.5.1/32) then
RP/0/RPO/CPUO:router (config-rpl-if) #
set extcommunity color colorl
RP/0/RP0O/CPUO:router (config-rpl-if) #
endif
RP/0/RP0O/CPUO:router (config-rpl) #
end-policy

N— b ARY —%{ER L, L— KR
v—a 7 4 Fal—v a3 E—RE
BB LEST, ZOF—RTIE, HT—
iEala =7 lEfEH LT

T4 I Ae~—0FH/L—h R

V—HERTEET,

ATvT6

end-policy
£l

RP/0/RP0/CPUO:router (config-rpl) #
end-policy

L— KR —DEFEEZKT LT,
N—F RV —ary7 4 Xal—g
o E— F‘%%&:\T Li?‘ﬁo

ATy T17

router bgp as-number

51

RP/0/RP0/CPUO:router (config) # router
bgp 1

BGP AS F 5% fiE L., BGP 27 ¢
XFal—arE— ReBBLET,
ZDOE—FTIEX, BGPILV—FT 4 T 7
RERAEZHFEETEET,

ATvT8

bgp router-id ip-address
i

RP/0/RP0O/CPUO: router (config-bgp) # bgp
router-id 10.10.0.2

BEL/ZAL—XID T, m—h/)L jL—
HERELET,
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co75s0%x ||

ARV FFEREETIVa Yy

E:)

ATvT9

address-family {ipv4 | ipv6} sr-policy
i

RP/0/RP0O/CPUO:router (config-bgp) #
address-family ipv4 sr-policy

IPv4 £ 721X IPV6 D WFNNDT K LA
77y IVEEBEL, TRLX 773
Dary74F¥al—yagrhr7E—FR
ZRMR L E T,

ATy 710

exit

ATy N

neighbor ip-address
i -

RP/0/RP0O/CPUO:router (config-bgp) #
neighbor 10.10.0.1

BGP /L —F ( T D= I—F &R
ANX—arT7 4 Fal—rarE—FK
LT, XA X—=DIPT KL A% BGP
BT ELTRELET,

ATvT12

remote-as as-number
1 -

RP/0/RP0O/CPUO: router (config-bgp-nbr) #
remote-as 1

FAN—ZEK L, UE—FEHETA
T LFE S E D Y TES,

ATy 713

address-family {ipv4
i -

| ipv6} unicast

RP/0/RP0O/CPUO: router (config-bgp-nbr) #
address-family ipv4 unicast

IPv4 £ 721X IPV6 DWT DT R LR
Z77IVEREEL, TRLRXA 773
DaryZ74F¥al—yvarr7E—FK
R L ET,

ATv 714

route-policy route-policy-name {in |
out}

1 -

RP/0/RP0O/CPUO: router (config-bgp-nbr-af) #
route-policy color out

BELERY S —HTIPvd1=F%% X |
Jb— MR LET,

ATy 715

send-extended-community-ebgp

51

RP/0/RP0/CPUO: router (config-bgp-nbr-af) #
send-extended-community-ebgp

PR R 2 =7 4 BIEASNROR— 5 —
F—r+7 A 7ua =2/l (eBGP) %
ANR—ITEELET,

CO 75 MEKE

BGP R—ZADAT TV L7 AH=ALTIE, BGPDOH F—BLUNRZ A hA v 7 & SR-TE &~
Vi—DOZNONREINET, RU —0FE LRWA, BGPIX, BRI b=l T —,
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TURRA L b, BEOBHRAZZMH L TSR-TER Y > —Z2ERT % K 912 SR-PCE |2 Bk
LET, W5—DHDATT Y (NULL =Y RERA > ) OFEA. BGP OH T —riEa
Sa=TAD—EELTHT—DH (CO) 7I7 7 HRETEET,

)

GE) HI7—DHDATTY Y (NULLTY FRA VR) OFMIZONWTIE, BT—DHDATT
Vg (13—=2) 22RLTIEEN,

2T T VT A=A LOEEIL CO 7T 7 DORDEIZFESNTWET,

co-flag 00 1. BGPOXRZ ARy 7BIURI T —<N,C>MNSR-TERY > —Dx7
ARNKRy T HT—<N,C>lz—FHLET,

2. RUT—DEFEELRWESIE. X7 A MKy 7N O IGP /XA ER

ENnET,
co-flag 01 1. BGPORIZ A KRy THBELUOAT—<N,C>NSR-TERY —D 17

ARKRyTEHT—<N,C>I2—FLET,

2. RY—=NFELROVERIE, NEVTF—CLERALT FLAT 73
U ZFfONULL = RRA > b 2S5 SR-TE AR D & — 8RR &
nEJ,

3. NERIUT RLAZ 73U BFSONULLTY RARA v MEERAT DR
U —MNFEELARWEAIL, NULLZ Y RARA > k& BT —C %2
43 SR-TERY —NEREINET,

4, —HRRONLRWVIEEEIL. X7 A PR Y7 N O IGP /R ANER X
hi@—o

REH

Router (config) # extcommunity-set opaque overlay-color
Router (config-ext)# 1 co-flag 01

Router (config-ext) # end-set

Router (config) #

Router (config) # route-policy color

Router (config-rpl) # if destination in (5.5.5.1/32) then
Router (config-rpl-if)# set extcommunity color overlay-color
Router (config-rpl-if)# endif

Router (config-rpl) # pass
Router (config-rpl) # end-policy
Router (config) #
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AUB—DIARTEA R VI DEE .

A2BF3—TDARTEA M) YT DETE

AHE—T A ADTE A N v 7 ZRETHIZIE, SRTEA »F—T = A AHYT7E— KT
metric value 2~ > R&HHA L E T, value DFFHIZ 0 ~ 2147483647 TI,

Router# configure

Router (config) # segment-routing

Router (config-sr) # traffic-eng

Router (config-sr-te) # interface type interface-path-id
Router (config-sr-te-if) # metric value

TEA YU DHRTE : Hl
WOBREFNT., SFSFRALE—T A ADTEA N v I 2B ET A FEEZRLTWET,

segment-routing
traffic-eng
interface TenGigE0/0/0/0
metric 100
|
interface TenGigE0/0/0/1
metric 1000
|
interface TenGigE0/0/2/0
metric 50
|
|

end

EBIBEITI—TESRTEZ7 I4=T4IvTDA 53—

JxA4R1):

V) DEETE

TI74=T 4B —T A AZEIDETHIZIE, SRTEA VF—T =2 A4 A TE—RT
aﬁMwmmNﬂmﬂv/F%ﬁﬁbiT HFHE I N—TREPBEEMIT O TWDH A
B —T x2Af A& fFON—H T, ZOREEZITNET,

Router# configure

Router (config) # segment-routing

Router (config-sr) # traffic-eng

Router (config-sr-te) # interface type interface-path-id
Router (config-sr-if) # affinity

Router (config-sr-if-affinity)# name NAME

774 =T 4~y T EERT DHITIE. SR-TE ¥ 7 & — KT affinity-map name NAME bit-position
bit-position 2~ > R&MH LE 3, bit-position DFLFHIL 0 ~ 255 T,

RON—=BTT T4 =T 43y TERELET,
BHE I N—TRBUENEEMNT 5N TWD A v F—T = A A EFFON—H
T 74 =T 4 1ilf0EET SRAY =D SR-TE~y R RE LTHRIET 51—
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B osszs)—TesRIET T =749 TOAUE—T A RY LI ORE

Router# configure

Router (config) # segment-routing

Router (config-sr) # traffic-eng

Router (config-sr-te) # affinity-map

Router (config-sr-te-affinity-map) # name NAME bit-position bit-position

EEBEIIN—TDY U DEE : H

WOHENE, 774 =T 4 2A L F—T A AZEVYE T, T74 =T 4wy T EERTDHIE
ERLTWET, ZOHRTEIL. AT FEA 0 F—T oA 25FH>TXTO/L—%F (SR-TE
~y Ry REZEFMH —F) ([C#EH I ET,

segment-routing
traffic-eng
interface TenGigEO/0/1/1
affinity
name CROSS
name RED
|
1
interface TenGigEO0/0/1/2
affinity
name RED
|
1
interface TenGigE0/0/2/0
affinity
name BLUE
|
1
affinity-map
name RED bit-position 23
name BLUE bit-position 24
name CROSS bit-position 25
!

end

BAFZVINRRET I =T 45 ZEFERBLI=SRAKR) O—DHRTE : Hl

WOFNE, T7 4 =T 4Hl%2EGT SRRV > —%fHL T, SR-TE~y R K)L—H T
A& T 7 4 =T 4~y THHBRETDHHIEEZRLTWET,

segment-routing
traffic-eng
affinity-map
name RED bit-position 23
name BLUE bit-position 24
|
|
|

’OFNL, SRTE~y Ry R)L—FTOSRARY >V —DOREZRLTHVET, ZORY —
I, AT I v Ay R U RAL—FIZ Lo THEINET 740 =T 4 HI08H D
F9,

segment-routing
traffic-eng
policy foo
color 100 end-point ipv4 1.1.1.2
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FUFIURSRAKYo—  SRALFRURRoZ kT [

candidate-paths
preference 100
dynamic
metric
type te
|

|

constraints

affinity
exclude-any
name RED

WKOBNE, SRTE~y Ry RA—XTOSRAY V—DREEZRLTNET, ZOKRY —
X, #A4F I w7828 SRPCEICE - TEHEENTZT 74 =T 4 HIKRH Y £,
segment-routing
traffic-eng
policy baa
color 101 end-point ipv4 1.1.1.2
candidate-paths
preference 100
dynamic
pcep
!
metric
type te
|
!
constraints
affinity
exclude-any
name BLUE

T RSRR)— :SRAEVTFIRU KRR R bk
-

v ISAIINN—T 4T F T R R ARy 7 (SR-ODN) (2L, h—E xR~y KN
T RA—Z TR, MEIZSELT (FrF~<rRT) BGPXZ A MRy Flzxtd 5 SRR Y
V—m BB VAX U AETEET, OO ERFRIT, ROLEEBY TT,

« SLA X{I5 BGP Y —E R : 55 LBlO AT 7 UV U ZTE#EEFIA L C, Vv 74 v 7 A, T L
TA YT ADEy b, FREF—EANLOTRTOT VT 4 v I AEHBOT X —1
A SLAZBEfIT A Z LM TEET, ZOKRERIL, BH—RAAS Ry NU—T L= LT
RAAL U Fy FU—ZICERRICEH SN ET,
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SR-TEAR Y L —nEE |

B oo m<orsRKy s —  SREVFRURAYR bhy T

e UTIE SRAY U—DHFEFIRTE MR L CHERF T 20 ERH Y A, KDV,
AR —Z1E, Ry NU—I BIETHEDOA T v MESS K#EbT 7L — FEnL
OMERTET DHIETTY,

YRR : Ny R U RL—HDF A A V=T, P—ERAE71L SLA B D =— X
WZEESWT, RERGEICOMER I ET,
WDHNIL, SR-ODN DA Z R L TWET,

BGP update:
T/t via Node H

with color PURPLE
. <. Intent:
e S Min-delay metric
- transport path

43

Head-end router F executes mdr;ﬁ;‘;s“’a“‘ner F D = Measured link

color PURPLE ODN template. HelvTaatanitd

Instruction examples: on-demand SR policy elay ( el )
- * Request a path toward e i

node H from SR-PCE for the required color

* Head-end router F computes (intent). @
path toward node H g

1. WHPE (/—FH) X, V7497 AThAOBGPL— 2T RAREZAXLES, 2D
T RAZA XA MZIE, BGP AT — a3l a=F 1 T a— RIS SLA A v
YEMEENET, ZoOfITIE, AR —HiF, BIEICOW TR SN TE SR EZ S LT
Xy NT—=7 @R THEICTHT VLT 47 R, BT7—ELTE (EOH =100)
ZEIDYTET,

2. =R U TV HIZ, TRREALARENTZNV—FEZEL, D PE J — KIZT KAAF A

XLET,
3. */hv JHNOANPE (/—FKF7E) ik, BET A2 T7—0— b ahn
TG EICETT B FRIEE ) — IR T 25%6H O ODN 7 7' L — MR EFRIIHRTE S

Tb‘iﬁ“o FNEDF 2 RIS LET,

WU T 4 AV aA vy FRATIL—THNOHDLSP &/ —KE1-ob3F LR —F
H ~D/S 2220 TIE, SR-PCE ICIWE DY TEHREAER L E9,

e~y Py FA—2 T BEIEBIE 2 B/ NRICIA D,/ — FHANO/SZREER S
nEJ,

. SR-TERY O—DE/E
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FoFTURSRARYS— SRELTFRURRsZ kv T

ZoFTIX, ~y Ry R—& %, SR-PCE IZfiWE ¥ T, BENRIELZ 5/ NRIZ
Mz2D/—FRH~ORAZFETHEIICERLET,

SR-PCE NGRS AZIM LTk, A>T FEEHRDOSRAY —R~y R KL—X
TA v AZAbasnvET, RCA T b (BT7—) ZFbH, RUCHJIPE 2560k s 3
LOT VT 4y 7 ATIE, ALAY T~ RSRAY v —2tFTEEd, FIEDST
(A>T FEHAIPE) IZBEEMT O T ERED T VT 4 v 7 ARBMVIEEND &
o T= RSRA U —RHIBRS L, ~y Ry RA—F 05 ) Y —AREHREINET,

FrF<r RSRAY > —i%, BGP 7/ 2 — L E7-1X VPN (—E R) Jb— MMIxF L TEIC
ERR SN E T, SR-ODN TiE, KOB—EANRHFR—KFEINTWET,

« IPv4 BGP 7' 10 —/3/LJL— |

« IPv6 BGP 2 1 —/3LL— | (6PE)
*« VPNv4

* VPNv6 (6vPE)

« EVPN-VPWS (> 7Lk —3 )

REFIE
SR-ODN ##RET HI12iE, WOTFEEZFEITLET,

1.

SR-TE~y R K)L—H# TCSR-ODN T 7L — b2 EHZLE T,
(EE) RAHBIZE T A MVv—T 4 V78R EEFE (SR-PCE) & HT 2561,

IROTFNEEFEITLET,

1. SR-PCE %@ L £79, SR-PCE % EHFHRDOFEMIZ DOV TIX, SR-PCE O EESM L
TLIEEW,

2. ~y R RL—F 2 R_REFHEEFE T o b (PCEP) ONRRFHE I I A4 7 b

(PCC) & LTHEL E¥, PCEPPCC#REFHDEEMIZOWTIE, PCEPPCC & LT

D~y Ry RL—HDORE (54 X—) 2L T I,

BGP I 7 —iiEaIa=T s 2#EHXRLET, [J @ [Implementing BGP] DEEZ S L T
CTEEWY,

N—T TR — =T 4 7R)—F5E (RPL) M) #E#£L T, BGP ¥
F—YEaI a2 =T 0 HERELET, [J] @ [Mmplementing Routing Policy] D% MR L
TLESN,

BGP 1 7 —4iik =2 R 2 =7 4 R EEIIMET 72D DWD RPL im0 Y AR — b &
ﬂ‘(b\iﬁqo

SRTERY S—nEE [}
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SRTERY >—0#E |
| IR LU T A TP Y

\}

GE)  &koFKIZ, ¥FR— P2 RPLEHIELZRLTWET, 72720, BGP U7 —Hiika I 2=
T4 ERETHEDITIL, BRIV —T 4 VR —RNNBECR Y £9, BGP I T —LiE
I3 2a=F 4 IZHESKEBAE., ODNOF Ty RATF—F o7 b— MI Lo THBIMICE

TahxE7d,
R vk —
VREF export X x
VRF import - x
EVI export X -
EVI import X x
neighbor-in X x
neighbor-out X X
AFTI [#] export - x
AFI [#] import - X
default-originate X -

4. V=T 4 IR =P —RC#EHALET, [l O [Mmplementing Routing Policy] @
BEZRLTIEEN,

FoTFTIUR A —FoTL—LDERE
ctHE L= T —fEH®D ODN 7> 7' L — F Z/ERK T 5 121%. on-demand color color =~ >
PHEHALET, ~y Ry NL—XiF, T 7L — NCEEINEI T —HEE —HT %
BGP 75 —¥iEa I 2 =5 4 #Ff> BGP 7/ 'z — 3LL— FE£721% VPN /L— s OE|E
W2, T L — FTCERBENET V7V a EBEMICEITLET,
color DFRPAIL 1 ~ 4294967295 T,

Router (config) # segment-routing traffic-eng
Router (config-sr-te) # on-demand color color

N

G¥) BGP AT —riEaIa=7 4 IZES<HBEIX, ODNOF T~
VRO T—T oL =Mk o THBMICETENE T, RPL
N—T 4 VTR =TI EH D FHE A,

e (TE hARuYF —Z_R—2%F|f4% SR-TE~y R NL—&Z |2k -»T) a—H LT
HEINTZATFTI v 732 F7-1% (SRPCEIZL-»T) PRTEHEIN-F AT IV
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FUFIURSRAKYS— SRAVFRY ERoZ by T [

NRAEFHT AT~ RSRARY v —27 v 7 L— F ZBEfFT 5121, on-demand
color color dynamic =~ > FEZEH L E7, ~v F=» FL—2X £, a—H /L Tit
HENTRAEA A= LED L LET, ZRLSNOEEIE, SR-PCE (2 XL - TiltA
SN RAZHEHLET,

Router (config) # segment-routing traffic-eng
Router (config-sr-te) # on-demand color color dynamic

* SR-PCE (2L » TRHR SN ADHZ A T~ KSR A Y & —IZ B 7‘52%75%
% Z & &7779121%. on-demand color color dynamicpeep =~ &AL Ed, ZORE
T, B— I ARRAOHEITRITSNETA, RDVIZ, ~y R=v RL—X iSR-PCE
Kiof%ﬁéhkﬂxﬁﬁ%4yx&VXkLi#o

Router (config-sr-te) # on-demand color color dynamic pcep

B4 T2y NRARBELDEHDERTE

 MAFHFETHEHT DA N v 7 5% ET HITIL. metric type {igp | te | latency} =2~ K%
FERHLES,

Router (config-sr-te-color-dyn) # metric type {igp | te | latency}

cF TR ROTAT I I NRADA N v 7 ~v—VrEFET HIZIEL. metric margin
{absolute value| relative percent} =~ > N L E 9, value 35 X O percent DFAFHIL 0 ~
2147483647 T,

Router (config-sr-te-color-dyn) # metric margin {absolute margin| relative margin}

HAF 2y NRFHIDRE

s T A AV aA Yy MRAFKERET HITIE, disjoint-path group-id group-id type {link | node
| srlg | srig-node} [sub-id sub-id] =~ > F&EM L E9, group-id 3 KT sub-id DFPIL 1
~ 65535 T,

Router (config-sr-te-color-dyn) # disjoint-path group-id group-id type {link | node |
srlg | srlg-node} [sub-id sub-id]

« T 7 4 =T 4 AR ET HI2IE, affinity {include-any | include-all | exclude-any} {name
WORD} =~ > Rz L %7,

Router (config-sr-te-color-dyn) # affinity {include-any | include-all | exclude-any}
{name WORD}

*SR7ZLF T NT NI Y XRAHIKZHRET HIZIL, sid-algorithm algorithm-number =~ >
RZ2fEH LET, algorithm-number O HiFH I 128 ~ 255 T,

Router (config-sr-te-color-dyn) # sid-algorithm algorithm-number

=L STT RANE AL XENDEAKSIDIFEE (MSD) &2 A ¥~ A4 X3 5121%
maximum-sid-depth value =~ > R&FEH L 7,
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B A7~ rsRKky s — SRALFRURADR bky T

FT7 )L FDOMSDvaluel%, 7T v " 74— THR—FENTWAREKRMSD (12) &
ED‘/C“@—O

Router (config-sr-te-color) # maximum-sid-depth value

A\

GE) 799 b 7F—LDSR-TET LA UKRT T g DREIIE, IRD

LB TY,
e —ERTULNEHENLR WS, R 12O T2
A= FF7~L

s —ERTNANHEHINDIGE, KIFEDO FT AR —
~Z L

PCE T/RADEE N AEE. PCC T, RDOFETMSD # PCEIZL Z/F Y o/ TxF

R
*PCEP & v ¥ a »OffNiiy : 7)) 7 SN2 MSD I3/ — REROT a7 1 &
LCHbET,
* MSD %, segment-routing traffic-eng maximum-sid-depth value =~ > K CiE L

F9,
*PCEPLSP /XAMDIEXRE; : 75V 7 EIN/=MSDIZLSP 737 ¢ & LT#Hbh
F9,

o A 7<= K (ODN) SRAY — : MSD (L. segment-routing traffic-eng
on-demand color color maximum-sid-depth value =~ > RZfEH L THEL 7,

e —7/LSRAY Iy— : MSD I, segment-routing traffic-eng policy WORD
candidate-paths preference preference dynamic metric sid-limit value =~ > K% {#

MLULTRELET,

N

GE) BREINZMSDENELDGE, LSPZEDOMSDMN /) —RIZ &
DOMSD LY bELINET,

INAFE DK%, MSD LIRS LEDLE T, ROT IV AK v 7 A XDRFGEES L E
7,

e RAFHENPCEIWL L > THEITENTHEIZ, T AZ v 74 XHRMSD LV K
XUV E XX, PCEIXPCCIZ /8272 L] OIEEERLET,

e RAFHEMNPCCIZ Lo TEITENEBBIC, TULAZ v 7 F AL ANMSD LV K
XL X T, PCCII A EIGALE R A
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GE) kO —ATiE, MSDHIKIZ =T IKED A (FHAET 258
MEHRE S NET,
*TEA MY w7 2MHLEL AT v 7 RADEAIZ, pee
segment-routing te-latency =~ > R % fi f§ L C PCE 253 € &

LTV 5 7>, segment-routing traffic-eng te-latency =~ > K%
AL TPCCARESNTND & X

«LATENCY A MU v 7 2 LI-ZAF 2 v 7 2D E
T T4 =T A HIREFEH LA A T2 v 7 RRADEA

7=& 21X, PCCMSD 734 T, i/ ~xA (BFEA MY > 7 53100)
LSEOT XNV EMELT L, 4HOT7 NV ELEE T HIRE
DRA (BEEA MY v 713 110) BDHEETLEHAE. KED/SA
DA FEILE T,

SR-0DN DEXTE :

SR-ODN DEFE : LAV 39 —E XD
WOFNE, ~>v K= Fb—% TOSR-ODN DEIE|ZfFHIT I RY—= 2 ROREERL
TWET,
ODN HhS—F>TL— FDEE : Hi

SR-TE~y R K ) — K& LTHRET AL—HX TCODN I T —FT 7L — 2R TELET,
WO, SEIERODN I T—FT 7L —FERLTHWET,

« N7 —10: F/MEOHBI=TE A NV v 7

« 1 T7—20: F/MEOBRI=IGP A ~ VU v

« N7 —21: F/MEOHB=IGP A N w7 =774 =7«

« 17 —22: F/MEOHEM=TE A bV » 7 SR-PCE TAGE, Hlf1=7T7 4 =7«
BT —30: F/MEDOEHB =BIEA N v 7

cHT— 128 HFI =T LFTTATATY XL

segment-routing
traffic-eng
on-demand color 10
dynamic
metric
type te
|
|
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K3
it

|
on-demand color 20
dynamic
metric
type igp
|
|
!.
on-demand color 21
dynamic
metric
type igp
|
affinity exclude-any
name CROSS
|
|
!.
on-demand color 22
dynamic
pcep
|

metric
type te
|
affinity exclude-any
name CROSS
|
|
!
on-demand color 30
dynamic
metric
type latency
|
|
!
on-demand color 128
dynamic
sid-algorithm 128
|
|
|

end

BGP hS—¥hEaIa=T1stv FDETE :

WL, —FRY > —% L TCBGP V—E R /)L— MNI%TiHEfH X5 BGP H T —fLiEx
Ra=T 4 ERET D HEERLTOVET,

GE) 2oL F U AT, BGPH—E R L— &7 KA A X3 5H ) PE LV—# T,
BGPH I —iiEaIa=T 42 GRE) LET, 277 L. ANNPEL—F THTI—%HRIE
THrZELTEET,

extcommunity-set opaque colorlO-te
10

end-set
|

extcommunity-set opaque color20-igp
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20

end-set

|

extcommunity-set opaque color2l-igp-excl-cross
21

end-set

|

extcommunity-set opaque color30-delay
30

end-set

|

extcommunity-set opaque colorl28-fal28
128

end-set
|

BGP 5 — %% ETHRPLOER (LAVIH—ER) : 4l
WROHIE, BGP BT —a2I2=7 4 X TET HREMNZ RPL EEEZ /R L TWVET,

BAID 450 RPL DHFNIIZ, HT—T 72 a L OREDHENEGEENTWET, %D RPL D
fITIX, prefix-set (IZFE DWW TEIREI NS THNT—T 7 a VOREEZFEITLET,

route-policy SET COLOR LOW_ LATENCY TE
set extcommunity color colorlO-te
pass

end-policy

|

route-policy SET COLOR_HI BW
set extcommunity color color20-igp
pass

end-policy

|

route-policy SET COLOR LOW_LATENCY
set extcommunity color color30-delay
pass

end-policy

|

route-policy SET COLOR FA 128
set extcommunity color colorl28-fal28
pass

end-policy

|

prefix-set sample-set
88.1.0.0/24
end-set
|
route-policy SET COLOR GLOBAL
if destination in sample-set then
set extcommunity color colorlO-te
else
pass
endif
end-policy

BGP Y —EXA~DRPLDOEM (LA VY3H—EZX) : 4l

wOHNL, BGP LA ¥ 3 VPN #—E 2 (VPNv4/VPNv6) BELOBGP 72— LICEA SN S
BGP 17— a2a=T 4 %RETDH, SEFIFERLRPLZRLTHET,

« L3VPN O 4&fll%, VRF export #fi 2 T =415 RPL Z7R L TWET,
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* BGP 7' 12— )LD fii%, BGP neighbor-out #%#¢ /i CiifH 415 RPL Z#/r L TV E T,

vrf vrf custl
address-family ipv4 unicast
export route-policy SET COLOR_LOW LATENCY TE
|
address-family ipv6 unicast
export route-policy SET COLOR_LOW LATENCY TE
|
!
vrf vrf cust2
address-family ipv4 unicast
export route-policy SET_COLOR HI BW
|
address-family ipv6 unicast
export route-policy SET _COLOR HI BW
|
!
vrf vrf cust3
address-family ipv4 unicast
export route-policy SET_COLOR LOW_LATENCY
|
address-family ipv6 unicast

export route-policy SET_COLOR LOW_LATENCY
!

vrf vrf custd

address-family ipv4 unicast
export route-policy SET COLOR_FA 128
|

address-family ipv6 unicast
export route-policy SET COLOR_FA 128
|

!

router bgp 100

neighbor-group BR-TO-RR
address-family ipv4 unicast

route-policy SET COLOR GLOBAL out
!

end

BGP VRF [ DR

VRF A VA% L AD BGP 7'V 7 4 v 7 AfEE R AT 51X, show bgp vrf =~ > R Z&fi H
LET, WOHME, V=2 1118ICL>TT RREZA RXENTHT—10DT VLT 4 v 7 A

(88.1.1.0/24) %#%&%2 BGP VRE 7 — 7 /L&A R LTCWE T,

RP/0/RPO/CPUO:R4# show bgp vrf vrf custl

BGP VRF vrf custl, state: Active

BGP Route Distinguisher: 1.1.1.4:101

VRF ID: 0x60000007

BGP router identifier 1.1.1.4, local AS number 100
Non-stop routing is enabled

BGP table state: Active

Table ID: 0xe0000007 RD version: 282

BGP main routing table version 287

BGP NSR Initial initsync version 31 (Reached)

BGP NSR/ISSU Sync-Group versions 0/0
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Status codes: s suppressed, d damped, h history, * valid, > best
i - internal, r RIB-failure, S stale, N Nexthop-discard
Origin codes: i - IGP, e - EGP, ? - incomplete
Network Next Hop Metric LocPrf Weight Path
Route Distinguisher: 1.1.1.4:101 (default for vrf vrf custl)

*> 44.1.1.0/24 40.4.101.11 0 400 {1} i
*>155.1.1.0/24 1.1.1.5 100 0 500 {1} i
*>i88.1.1.0/24 1.1.1.8 Cc:10 100 0 800 {1} i
*>199.1.1.0/24 1.1.1.9 100 0 800 {1} i

Processed 4 prefixes, 4 paths

WOHTE, V7 4 v 7 A88.1.1.0R24 DFfMAE R L TCWET, BGPILEN T —a3 I 2=TF ¢
10 BFETHZ &, BEUA T —10 & BSID fi 24036 Z{EH 325 SRAY o —2F V7 4 v 7
ADREEM T O TWAZ LIZER L TL I,

RP/0/RPO/CPUO:R4# show bgp vrf vrf custl 88.1.1.0/24

BGP routing table entry for 88.1.1.0/24, Route Distinguisher: 1.1.1.4:101
Versions:
Process PRIB/RIB SendTblVer
Speaker 282 282
Last Modified: May 20 09:23:34.112 for 00:06:03
Paths: (1 available, best #1)
Advertised to CE peers (in unique update groups) :
40.4.101.11
Path #1: Received by speaker 0
Advertised to CE peers (in unique update groups) :
40.4.101.11
800 {1}
1.1.1.8 C:10 (bsid:24036) (metric 20) from 1.1.1.55 (1.1.1.8)
Received Label 24012
Origin IGP, localpref 100, valid, internal, best, group-best, import-candidate,
imported
Received Path ID 0, Local Path ID 1, version 273
Extended community: Color:10 RT:100:1
Originator: 1.1.1.8, Cluster list: 1.1.1.55
SR policy color 10, up, registered, bsid 24036, if-handle 0x08000024

Source AFI: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher:
1.1.1.8:101

#ri% (CEF) T—7JILDFER

VRF A VA% 2 AD CEF 7T—7 VONEEFART HIZIE, showceefvif 2~ FEFEHLE

T, ST 4 v Z88.1.1.024 . SRARY > —IZxf5d 5 BSID F_LEFEL TS Z LI
HEHLTLEEWY, 55.1.1.024 72, ZOMOH T — X TrWF L7 w7 A%, BGP %7
A MRy TERLTHET,

RP/0/RPO/CPUO:R4# show cef vrf vrf custl

Prefix Next Hop Interface
0.0.0.0/0 drop default handler
0.0.0.0/32 broadcast

40.4.101.0/24 attached TenGigE0/0/0/0.101
40.4.101.0/32 broadcast TenGigE0/0/0/0.101
40.4.101.4/32 receive TenGigE0/0/0/0.101
40.4.101.11/32 40.4.101.11/32 TenGigE0/0/0/0.101
40.4.101.255/32 broadcast TenGigE0/0/0/0.101
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\}

44.1.1.0/24 40.4.101.11/32 <recursive>
55.1.1.0/24 1.1.1.5/32 <recursive>
88.1.1.0/24 24036 (via-label) <recursive>
99.1.1.0/24 1.1.1.9/32 <recursive>
224.0.0.0/4 0.0.0.0/32

224.0.0.0/24 receive

255.255.255.255/32 Dbroadcast

WO AL, V7 4 v 7 A 88.1.1.024 O CEF Dz R L TWE4 ., BSID fH 24036 Z1#
THSRAY —IZF VT 47 ANREEMTOENTND Z EIZER LTLEEN,

RP/0/RPO/CPUO:R4# show cef vrf vrf custl 88.1.1.0/24

88.1.1.0/24, version 51, internal 0x5000001 0x0O (ptr 0x98c60ddc) [1], 0x0 (0x0), 0x208
(0x98425268)
Updated May 20 09:23:34.216
Prefix Len 24, traffic index 0, precedence n/a, priority 3
via local-label 24036, 5 dependencies, recursive [flags 0x6000]

path-idx 0 NHID 0x0 [0x97091ec0 0x0]

recursion-via-label

next hop VRF - 'default', table - 0xe0000000

next hop via 24036/0/21

next hop srte c_ 10 ep labels imposed {ImplNull 24012}

SRR o—DHER
SR R U > —1H# &2 F£/RT 5HIZI%. show segment-routing traffic-eng policy =~ > FZfHH L *
7

WOHIIE, /—F 111857 RRX A XEINTZHT—10DT V7 4 v J AZLEH->THY
H—EN-, A F<2 RSRAY o —DEEMZERL TWET,

RP/0/RPO/CPUO:R4# show segment-routing traffic-eng policy color 10 tabular

Color Endpoint Admin Oper Binding
State State SID
10 1.1.1.8 up up 24036

WO SE, BSID 24036 DA F~> RSRARY > —D#EME R L TWET,

GE)

ZOSRAY —IZiE 2 DOEM S ADNEEM T DN TWET, ~y Ry FL—X(Zk-»T
SR ST SR (BSEIENZ200) &, SR-PCEIZ L » TR SN2/ 2 (BJEIERL100) T,
ESCNERL 3 i b MBS AN, T 7 T 4 Tl A (FoflcEfFE RSN THET)
T, BREICHAA TN E T,

RP/0/RP0/CPUO:R4# show segment-routing traffic-eng policy binding-sid 24036

SR-TE policy database

Color: 10, End-point: 1.1.1.8
Name: srte c 10 ep 1.1.1.8
Status:
Admin: up Operational: up for 4dl4h (since Jul 3 20:28:57.840)
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Candidate-paths:
Preference: 200 (BGP ODN) (active)
Requested BSID: dynamic
PCC info:
Symbolic name: bgp ¢ 10 ep 1.1.1.8 discr 200
PLSP-ID: 12
Dynamic (valid)
Metric Type: TE, Path Accumulated Metric: 30
16009 [Prefix-SID, 1.1.1.9]
16008 [Prefix-SID, 1.1.1.8]
Preference: 100 (BGP ODN)
Requested BSID: dynamic
PCC info:
Symbolic name: bgp ¢ 10 ep 1.1.1.8 discr 100
PLSP-ID: 11
Dynamic (pce 1.1.1.57) (valid)
Metric Type: TE, Path Accumulated Metric: 30
16009 [Prefix-SID, 1.1.1.9]
16008 [Prefix-SID, 1.1.1.8]
Attributes:
Binding SID: 24036
Forward Class: O
Steering BGP disabled: no
IPv6 caps enable: yes

SRR L—EnEDHER
SR AR VU > —REIE# & Km T 5121E, show segment-routing traffic-eng forwarding policy =~
YRR LET,

WOHENE, J—F 1118 MO T RREARENT-HT— 10D T VT 4 v 7 AZE->THY
H—hi=, AT~ FSRAY —DREOFMEZRL CTWET,

RP/0/RPO/CPUO:R4# show segment-routing traffic-eng forwarding policy binding-sid 24036
tabular

Color Endpoint Segment Outgoing Outgoing Next Hop Bytes Pure
List Label Interface Switched Backup

10 1.1.1.8 dynamic 16009 Gi0/0/0/4 10.4.5.5 0
16001 Gi0/0/0/5 11.4.8.8 0 Yes

RP/0/RPO/CPUO:R4# show segment-routing traffic-eng forwarding policy binding-sid 24036
detail
Mon Jul 8 11:56:46.887 PST

SR-TE Policy Forwarding database

Color: 10, End-point: 1.1.1.8
Name: srte c 10 ep 1.1.1.8
Binding SID: 24036
Segment Lists:
SL[O]:
Name: dynamic
Paths:
Path[0]:
Outgoing Label: 16009
Outgoing Interface: GigabitEthernet0/0/0/4
Next Hop: 10.4.5.5
Switched Packets/Bytes: 0/0
FRR Pure Backup: No
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Label Stack (Top -> Bottom): { 16009, 16008 }
Path-id: 1 (Protected), Backup-path-id: 2, Weight: 64

Path[1]:

Outgoing Label: 16001

Outgoing Interface: GigabitEthernet0/0/0/5

Next Hop: 11.4.8.8

Switched Packets/Bytes: 0/0

FRR Pure Backup: Yes

Label Stack (Top -> Bottom): { 16001, 16009, 16008 }
Path-id: 2 (Pure-Backup), Weight: 64

Policy Packets/Bytes Switched: 0/0
Local label: 80013

EVPN-VPWS A SR-0DN DEXE : 1% A5l

ZOFABITIE, 2 DY A FETEVPN-VPWS Zf# /] L T ELINE % — A D_XT 2R ET
HHEERLET, P—ER X, ZFORRAETHEAD) 7 EIEF LR (VoI T 4 AV 3
A2 F) SRAEV =% LTfaESnET, SRAY —iL, ODN OFHNIZIE SN TAH VT
<~V RThRIAT—ENET, T AV aA 2 hSALSR-PCE IC k> CRHAE SN ET,

ZOERBITIE, 22000 A FRHLKRDO bR CEEHLET, A F1IKIE/ —FABX
O/ —FBBRFHFENTEY, A4 F21TE/ —FCBELY/ = FDBFENTVET,

1:{ERABID RO . EVPN-VPWS FiD SR-O0DN

x1:FRABDNS A—42

SRTERY >—0#E |

369698

Loopback0 (Lo0) o >
B—TTAADIPT7 KL
R

PCE Lo0 : 1.1.1.207

« /—KB®Lo0:1.1.1.6

YA M1 YA b2
e« /—FRA®DLo0:1.1.15

e« /—FC®»Lo0: 1.1.1.2

e« /—KD®Lo0: 1.1.1.4
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* set color 10000
» match color 11000

EVPN-VPWS FI 0> SR-0DN 00z - 75 [}
EVPN-VPWS H—E X 7V |ELINE-1 : ELINE-2
E « EVPN-VPWS EVI 100 « EVPN-VPWS EVI 101
« /—FA:AC-ID=11 « /—KB:ACID=
« /—FKC:ACID=21 «/—FKD:ACID=22
ODNBGP A5 —4#iika |V A b1 oA —% (/J—KABIUB) YA r20Or—% (/J—FCBIUD)

« set color 11000
« match color 10000

GE) INnNHDhNT7—

1Z. EVPN-VPWS —E AD EVPN /L— h ¥ A7 | L— |

(BRI TV ET,

PCEPLSP T4 AT aA
VRRRATYLI— 3
v SIL—TID

A R IEH A F2~DLSP (/— KA
5/—KC~/—FBnH/—KD~)

* group-id =775

YA 205 A F1~DLSP (/—FC»h
5/—KA~N/—RKDMnH/—FB~)

* group-id = 776

ZOFERFITIE, TRTOT A AOHRER LOWMROH N 24 L E 7,

BRE HER

FXE : SR-PCE (33 ~—7) 7 : SR-PCE (38 ~X—7)

RE: A 1D/ —FA (34—) R A 1D/ —FA (425—)
WE: YA ML DO/—FB (353—) MR YA M1 D/—FB (453—2)
RE A b2/ —RC 365—Y) R A 2D/ —RC 48—
WE YA h2D/—FD (37%—) MR YA h2D/—FD (51 =)

%% : SR-PCE
RESNTEZTAAYaA L MDLSP DT %R_TPCEP 7 Vv —y g L I V—F A7V x

VELWIR
AEHRE N =T D720

PCC/ — RIZE o THR—= b FEREF T T IV FTENDEEIE. T4 AT aA L X
®IZ SR-PCE THE L 72 5 BMEREILH Y A,

GE)

A bR —D

SR-PCE Tl

=

DOFE (AT ar) |

PCC/—RMWPCEP T Vo —y g I NV—T FT7 V=7 &P R—FLTW
RWEEDT 4 AV aAy MR FE L R— ML TWHET,
LT EEN,

FEHZOWTIR, [Fa AT
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BE: M 1D/ —FA

o7y arTE A MO —RAIREETAHRELZRLET, ZHIZE, P—ERK
. BGP # T —fifEaI2=7 1, BLUORPLAFGENET, E/2, T4 AV a A bRA
SLA ZERT DO LER G T 5 ODN T FL— b EaEnTWVET,

A b1 DO/ —FRiE, BEEVPN/L— MIAT— 10000 2R ETDH T, A4 F212H D
JL—H B DEE EVPN L— hTIE A T — 11000 E BET S L oI SN T\WET,

YA N1IDOEFHFD ) — KRB, MUT A4 AT aA Ly k&2 Z—7ID (775) %ffiH L TSR-PCE
WL D NRRAFEEZERT B2, PCE TiE, A M1 2B HA R 2ZRIESND LSP DT
DF A4 AT aAfy P RAZEELET,

/* EVPN-VPWS configuration */

interface GigabitEthernet0/0/0/3.2500 l2transport
encapsulation dotlg 2500
rewrite ingress tag pop 1 symmetric
|
12vpn
xconnect group evpn VpWs_group
p2p evpn_vpws_ 100
interface GigabitEthernet0/0/0/3.2500
neighbor evpn evi 100 target 21 source 11
|
|
|
|

/* BGP color community and RPL configuration */

extcommunity-set opaque color-10000
10000

end-set

|

route-policy SET COLOR_EVPN VPWS

if evpn-route-type is 1 and rd in (ios-regex '.*..*..*. . *:(100)') then
set extcommunity color color-10000
endif
pass
end-policy

|
router bgp 65000
neighbor 1.1.1.253
address-family 12vpn evpn
route-policy SET_COLOR EVPN VPWS out
!
!
!

/* ODN template configuration */
segment-routing

traffic-eng

on-demand color 11000

dynamic
pcep
|

metric
type igp
|

disjoint-path group-id 775 type link
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0B arTiE MM M1 O/ —RBICEETIHREEZRLET,
/* EVPN-VPWS configuration */

interface TenGigE0/3/0/0/8.2500 l2transport
encapsulation dotlg 2500
rewrite ingress tag pop 1 symmetric
|
12vpn
xconnect group evpn VpwWs_group
p2p evpn_vpws_ 101
interface TenGigE0/3/0/0/8.2500
neighbor evpn evi 101 target 22 source 12
|

/* BGP color community and RPL configuration */

extcommunity-set opaque color-10000
10000

end-set
|

route-policy SET COLOR_EVPN VPWS

if evpn-route-type is 1 and rd in (ios-regex '.*..*..*_ . *:(101)') then
set extcommunity color color-10000
endif
pass
end-policy

|
router bgp 65000
neighbor 1.1.1.253
address-family 1l2vpn evpn
route-policy SET_COLOR EVPN VPWS out
!

/* ODN template configuration */

segment-routing
traffic-eng
on-demand color 11000
dynamic
pcep
|
metric
type igp
|

disjoint-path group-id 775 type link
|
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BE: M 2D/ —FC

Zok®7varTiE HA F20 )/ —FCIZEET IREZRLET, ZHIZiE, F—E A5k
. BGP # T —fifEaI2=7 1, BLUORPLAFGENET, E/2, T4 AV a A bRA
SLA %K T D720 ME 2 IGTHODN T 7 L— h b EEn TV ET,

YA 2D/ —Fit, BEEVPN/L— NI AT — 11000 R ETH 5T, ¥4 F11ZHbD
JL—H DB DEE EVPN L— R TIE A 7 — 10000 & BAET 2 L5 IR ENTWET,

YA R2OWFHFD ) — KRB, MUT A4 AT aA Ly k&2 —7ID (776) % L TSR-PCE
WL DR RAFEEZERT B2, PCE TiE, VA F22b6H A F 1IZRIESND LSP DT
DF 4 AV aAy NRAEFHELET,

/* EVPN-VPWS configuration */

interface GigabitEthernet0/0/0/3.2500 l2transport
encapsulation dotlg 2500
rewrite ingress tag pop 1 symmetric
|
12vpn
xconnect group evpn VpWs_group
p2p evpn_vpws_ 100
interface GigabitEthernet0/0/0/3.2500
neighbor evpn evi 100 target 11 source 21
|
|
|
|

/* BGP color community and RPL configuration */

extcommunity-set opaque color-11000
11000

end-set

|

route-policy SET_COLOR _EVPN_ VPWS

if evpn-route-type is 1 and rd in (ios-regex '.*..*..*. . *:(100)') then
set extcommunity color color-11000
endif
pass
end-policy

|
router bgp 65000
neighbor 1.1.1.253
address-family 12vpn evpn
route-policy SET_COLOR EVPN VPWS out
!
!
!

/* ODN template configuration */
segment-routing

traffic-eng

on-demand color 10000

dynamic
pcep
|

metric
type igp
I

disjoint-path group-id 776 type link
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/* EVPN-VPWS configuration */

interface GigabitEthernet0/0/0/1.2500 l2transport
encapsulation dotlg 2500
rewrite ingress tag pop 1 symmetric
|
12vpn
xconnect group evpn VpwWs_group
p2p evpn_vpws_ 101
interface GigabitEthernet0/0/0/1.2500
neighbor evpn evi 101 target 12 source 22
|

/* BGP color community and RPL configuration */

extcommunity-set opaque color-11000
11000

end-set
|

route-policy SET_COLOR _EVPN_ VPWS

if evpn-route-type is 1 and rd in (ios-regex '.*..*..*_ . *:(101)') then
set extcommunity color color-11000
endif
pass
end-policy

|
router bgp 65000
neighbor 1.1.1.253
address-family 1l2vpn evpn
route-policy SET_COLOR EVPN VPWS out
!

/* ODN template configuration */

segment-routing
traffic-eng
on-demand color 10000
dynamic
pcep
|
metric
type igp
|
disjoint-path group-id 776 type link
|
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52 : SR-PCE

SR-PCEDPCEP £'T &t v a AT —H XA &K /RT 5HITIL, show pee ipvd peer =~ o N4
i L %9, SR-PCE %, AFIIRENTWD 4250 )/ — FONRZFHEEFIATLET,

RP/0/0/CPUO:SR-PCE# show pce ipv4 peer
Mon Jul 15 19:41:43.622 UTC

PCE's peer database:

Peer address: 1.1.1.2
State: Up
Capabilities: Stateful, Segment-Routing, Update, Instantiation

Peer address: 1.1.1.4
State: Up
Capabilities: Stateful, Segment-Routing, Update, Instantiation

Peer address: 1.1.1.5
State: Up
Capabilities: Stateful, Segment-Routing, Update, Instantiation

Peer address: 1.1.1.6
State: Up
Capabilities: Stateful, Segment-Routing, Update, Instantiation

FEDOT Y vr—y a7 N—7 IDEIZE ) Y THhiz LSP OXT OfF AR RT 51T,
show pce association group-id =~ > &2 H L £,

ZOFERBIO BFREIZHESWT, SR-PCEVEL, 4 b1 & A K2 DD ELINE —E 2D
WZRIEAHT BN SRABV S —DY v I F 4 AV aA v MRAZFELET, BB, &
A RIDBEYA F2~DT 4 AV a A NLSPIET Vv T—2a I A—7IDT775128L-C
HAIENET, HHCIE. 207 A—7 IDICEEAT H 317 LSP O EER NS FH TCVE
7

«/— KA (1.1.1.,5) :LSP ¥ >RV v 74 =bgp c 11000 ep 1.1.1.2 discr 100

«/—FB (1.1.1.6) :LSP > >RV v 74 =bgp ¢ 11000 ep 1.1.1.4 discr 100

ZO%E. SRPCEITHMIDT 4 AV a A2 FRALULEERTE TCWET, LER-T,
AT —H A% TSatisfied] & L TERRINTWVET,

RP/0/0/CPU0:SR-PCE# show pce association group-id 775
Thu Jul 11 03:52:20.770 UTC

PCE's association database:
Association: Type Link-Disjoint, Group 775, Not Strict
Associated LSPs:
LSP[O]:
PCC 1.1.1.6, tunnel name bgp_c 11000 ep 1.1.1.4 discr 100, PLSP ID 18, tunnel ID 17,
LSP ID 3, Configured on PCC
LSP[1]:
PCC 1.1.1.5, tunnel name bgp ¢ 11000 ep 1.1.1.2 discr_ 100, PLSP ID 18, tunnel ID 18,
LSP ID 3, Configured on PCC
Status: Satisfied
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PCE @ LSP 7 — & X—Z|ZAF{ET % LSP OFEMlIEH 2 £~ 5121, showpeelsp 2~ R4
fEALES, ZolAiciE, /—FKC (1.1.1.2) ~® EVPNVPWSEVII00 D +T 7 4 v/ %
EETATEDIHEHENSE, /—FA (1.1.1.5) ®LSP DFEMBERENTWET,

RP/0/0/CPUO:SR-PCE# show pce lsp pcc ipv4 1.1.1.5 name bgp c 11000 ep 1.1.1.2 discr 100
Thu Jul 11 03:58:45.903 UTC

PCE's tunnel database:

PCC 1.1.1.5:

Tunnel Name: bgp c 11000 ep 1.1.1.2 discr 100
Color: 11000
Interface Name: srte_c_ 11000 ep 1.1.1.2
LSPs:
LSP[O0]:
source 1.1.1.5, destination 1.1.1.2, tunnel ID 18, LSP ID 3
State: Admin up, Operation up
Setup type: Segment Routing
Binding SID: 80037
Maximum SID Depth: 10
Absolute Metric Margin:
Relative Metric Margin:
Preference: 100
Bandwidth: signaled 0 kbps, applied 0 kbps
PCEP information:
PLSP-ID 0x12, flags: D:1 S:0 R:0 A:1 O:1 C:0
LSP Role: Exclude LSP
State-sync PCE: None
PCC: 1.1.1.5
LSP is subdelegated to: None
Reported path:
Metric type: IGP, Accumulated Metric 40
SID[0]: Adj, Label 80003, Address: local 11.5.8.5 remote 11.5.8.8
SID[1]: Node, Label 16007, Address 1.1.1.7
SID[2]: Node, Label 16002, Address 1.1.1.2
Computed path: (Local PCE)
Computed Time: Thu Jul 11 03:49:48 UTC 2019 (00:08:58 ago)
Metric type: IGP, Accumulated Metric 40
SID[0]: Adj, Label 80003, Address: local 11.5.8.5 remote 11.5.8.8
SID[1]: Node, Label 16007, Address 1.1.1.7
SID[2]: Node, Label 16002, Address 1.1.1.2
Recorded path:
None
Disjoint Group Information:
Type Link-Disjoint, Group 775

0
0

o
S

ZOHHIZIE, /—FD (1.1.1.4) ~® EVPNVPWSEVIIOl D rF 7 4 v 7 HRikT 572D
R END. /— KB (1.1.1.6) @ LSP OFfINFERENTWET,

RP/0/0/CPUO:SR-PCE# show pce lsp pcc ipv4 1.1.1.6 name bgp_c_11000_ep 1.1.1.4_discr_ 100
Thu Jul 11 03:58:56.812 UTC

PCE's tunnel database:

PCC 1.1.1.6:

Tunnel Name: bgp c 11000 ep 1.1.1.4 discr_ 100
Color: 11000
Interface Name: srte_c_ 11000 ep 1.1.1.4
LSPs:
LSP[0]:
source 1.1.1.6, destination 1.1.1.4, tunnel ID 17, LSP ID 3
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State: Admin up, Operation up
Setup type: Segment Routing
Binding SID: 80061
Maximum SID Depth: 10
Absolute Metric Margin: O
Relative Metric Margin: 0%
Preference: 100
Bandwidth: signaled 0 kbps, applied 0 kbps
PCEP information:
PLSP-ID 0x12, flags: D:1 S:0 R:0 A:1 O:1 C:0
LSP Role: Disjoint LSP
State-sync PCE: None
PCC: 1.1.1.6
LSP is subdelegated to: None
Reported path:

Metric type: IGP, Accumulated Metric 40
SID[0]: Node, Label 16001, Address 1.1.1.1
SID[1]: Node, Label 16004, Address 1.1.1.4

Computed path: (Local PCE)

Computed Time: Thu Jul 11 03:49:48 UTC 2019 (00:09:08 ago)

Metric type: IGP, Accumulated Metric 40
SID[0]: Node, Label 16001, Address 1.1.1.1
SID[1]: Node, Label 16004, Address 1.1.1.4

Recorded path:
None

Disjoint Group Information:
Type Link-Disjoint, Group 775

ZOERFIO BEEIZHESWT, SR-PCE X, YA ~1 &% A K2 DO ELINE —EADT
WA BN SRRV S —DY v 7 F 4 AV aA v bR EEFELES, BARMICIE, &
AR2MBYA R 1L ~DF 4 AV aA L MLSPIET Vo —2 a7 —71ID776 12K - T
S VET, ML, 207 v—7 1D IZBEEST T b7 LSP O EF RN E EN TV E
7

«/—FC (1.1.1.2) :LSP ¥ RYU v 74 =bgp ¢ 10000 _ep_1.1.1.5 discr_100

«/—RD (1.1.1.4) :LSP >RV v 74 =bgp ¢ 10000 ep 1.1.1.6 discr 100

ZOHA, SRPCEIZAMODT 4 AV a4V PRALULEERTETWET, LEN->T,
AT —H AL TSatisfied] & L TRAINTVET,

RP/0/0/CPU0:SR-PCE# show pce association group-id 776
Thu Jul 11 03:52:24.370 UTC

PCE's association database:

Association: Type Link-Disjoint, Group 776, Not Strict

Associated LSPs:

LSP[0]:

PCC 1.1.1.4, tunnel name bgp ¢ 10000 ep 1.1.1.6 discr 100, PLSP ID 16, tunnel ID 14,
LSP ID 1, Configured on PCC

LSP[1]:

PCC 1.1.1.2, tunnel name bgp c 10000 ep 1.1.1.5 discr 100, PLSP ID 6, tunnel ID 21,
LSP ID 3, Configured on PCC
Status: Satisfied

PCE @ LSP 7 — 4 ~—R|IAFET 5 LSP OFfflEH &K~ 9 5 121%, showpeelsp =~ > K%
EALEST, 2oz, /—FKFA (1.1.1.5) ~® EVPNVPWSEVIIO0 D FT 7 (v %
[EBETATEODIHEHENSE, /—FC (1.1.1.2) ® LSP OFMAFREINTWET,
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RP/0/0/CPUO:SR-PCE# show pce lsp pcc ipv4 1.1.1.2 name bgp_c 10000 _ep 1.1.1.5 discr_100

Thu Jul 11 03:55:21.706 UTC

PCE's tunnel database:

PCC 1.1.1.2:

Tunnel Name: bgp c 10000 ep 1.1.1.5 discr 100
Color: 10000
Interface Name: srte_c_10000_ep 1.1.1.5

LSPs:

LSP[0]:

source 1.1.1.2, destination 1.1.1.5, tunnel ID 21,

State: Admin up, Operation up
Setup type: Segment Routing
Binding SID: 80052
Maximum SID Depth: 10
Absolute Metric Margin:
Relative Metric Margin:
Preference: 100

0
0

>3
S

Bandwidth: signaled 0 kbps, applied 0 kbps

PCEP information:

PLSP-ID 0Ox6, flags: D:1 S:0 R:0 A:1 0O:1 C:0

LSP Role: Exclude LSP
State-sync PCE: None
PCC: 1.1.1.2
LSP is subdelegated to: None
Reported path:
Metric type: IGP, Accumulated Metric 40

LSP ID 3

SID[0]: Node, Label 16007, Address 1.1.1.7
SID[1]: Node, Label 16008, Address 1.1.1.8
SID[2]: Adj, Label 80005, Address: local 11.5.8.8 remote 11.5.8.5
Computed path: (Local PCE)
Computed Time: Thu Jul 11 03:50:03 UTC 2019 (00:05:18 ago)
Metric type: IGP, Accumulated Metric 40

SID[0]: Node, Label 16007, Address 1.1.1.7
SID[1]: Node, Label 16008, Address 1.1.1.8
SID[2]: Adj, Label 80005, Address: local 11.5.8.8 remote 11.5.8.5
Recorded path:
None

Disjoint Group Information:
Type Link-Disjoint, Group 776

ZOHACIE, /—FB (1.1.1.6) ~® EVPNVPWSEVII0l D T 7 4 v 7 & piETH7-0
R ENSD. /— KD (1.1.1.4) ®LSP OFFMNERINTWET,

RP/0/0/CPUO:SR-PCE# show pce lsp pcc ipv4 1.1.1.4 name bgp_c_10000_ep 1.1.1.6 discr_ 100

Thu Jul 11 03:55:23.296 UTC

PCE's tunnel database:

Tunnel Name: bgp c 10000 ep 1.1.1.6 discr_ 100

Color: 10000

Interface Name: srte_c_ 10000 ep 1.1.1.6
LSPs:
LSP[O0]:

source 1.1.1.4, destination 1.1.1.6, tunnel ID 14,

State: Admin up, Operation up
Setup type: Segment Routing
Binding SID: 80047

Maximum SID Depth: 10
Absolute Metric Margin: 0

LsP ID 1
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Relative Metric Margin: 0%
Preference: 100
Bandwidth: signaled 0 kbps, applied 0 kbps
PCEP information:
PLSP-ID 0x10, flags: D:1 S:0 R:0 A:1 O:1 C:0
LSP Role: Disjoint LSP
State-sync PCE: None
PCC: 1.1.1.4
LSP is subdelegated to: None
Reported path:

Metric type: IGP, Accumulated Metric 40
SID[0]: Node, Label 16001, Address 1.1.1.1
SID[1]: Node, Label 16006, Address 1.1.1.6

Computed path: (Local PCE)

Computed Time: Thu Jul 11 03:50:03 UTC 2019 (00:05:20 ago)

Metric type: IGP, Accumulated Metric 40
SID[0]: Node, Label 16001, Address 1.1.1.1
SID[1]: Node, Label 16006, Address 1.1.1.6

Recorded path:
None

Disjoint Group Information:
Type Link-Disjoint, Group 776

R Y14 10D/ —FA
ZOk® 7 varTIE, /J— KA COBRFIEZLET,

EVPN-VPWS EVI 100 (rd 1.1.1.5:100) ® BGP 'L 7 ¢ v 7 AR A FRT 5I2I1E. show bgp
Rvpnevpn =~ > REMHLET, HAIKIE, 27— RC (1.1.1.2) Z2%{Exs 32507 —11000
D EVPN L— R AT 1 — FREENTOET,

RP/0/RSP0O/CPUO:Node-A# show bgp 12vpn evpn rd 1.1.1.5:100
Wed Jul 10 18:57:57.704 PST

BGP router identifier 1.1.1.5, local AS number 65000
BGP generic scan interval 60 secs

Non-stop routing is enabled

BGP table state: Active

Table ID: 0x0 RD version: 0

BGP main routing table version 360

BGP NSR Initial initsync version 1 (Reached)

BGP NSR/ISSU Sync-Group versions 0/0

BGP scan interval 60 secs

Status codes: s suppressed, d damped, h history, * valid, > best
i - internal, r RIB-failure, S stale, N Nexthop-discard
Origin codes: i - IGP, e - EGP, ? - incomplete
Network Next Hop Metric LocPrf Weight Path
Route Distinguisher: 1.1.1.5:100 (default for vrf VPWS:100)
*> [1][0000.0000.0000.0000.0000][11]7/120

0.0.0.0 01
*>i[1][0000.0000.0000.0000.0000][21]/120
1.1.1.2 C:11000 100 01

WO INZIX, &8 EVPNRT1 OFFMIN R R ENTWET, BGPILEN 7 —aIa =7«
11000 NEET B Z &, BL O 77— 11000 & BSID fii 80044 #9425 SRARY > —Il2 7L
T4 w7 ANRBEEMAT O TWAS Z EIZER L TLEEN,

RP/0/RSP0/CPUO:Node-A# show bgp 12vpn evpn rd 1.1.1.5:100
[1]1[0000.0000.0000.0000.0000][21]/120

Wed Jul 10 18:57:58.107 PST
BGP routing table entry for [1][0000.0000.0000.0000.0000][21]/120, Route Distinguisher:
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1.1.1.5:100

Versions:
Process bRIB/RIB SendTblVer
Speaker 360 360

Last Modified: Jul 10 18:36:18.369 for 00:21:40
Paths: (1 available, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
Local
1.1.1.2 C:11000 (bsid:80044) (metric 40) from 1.1.1.253 (1.1.1.2)
Received Label 80056
Origin IGP, localpref 100, wvalid, internal, best, group-best, import-candidate,
imported, rib-install
Received Path ID 0, Local Path ID 1, version 358
Extended community: Color:11000 RT:65000:100
Originator: 1.1.1.2, Cluster list: 1.1.1.253
SR policy color 11000, up, registered, bsid 80044, if-handle 0x00001b20

Source AFI: L2VPN EVPN, Source VRF: default, Source Route Distinguisher: 1.1.1.2:100

EVPN-VPWS EVI 100 H— & A (ZBHEAHT BTV 5 REZE R R T 521X, showI2vpn xconnect
axy FaffHLET,
RP/0/RSP0O/CPUO:Node-A# show 1l2vpn xconnect group evpn_vpws_group

Wed Jul 10 18:58:02.333 PST
Legend: ST = State, UP = Up, DN = Down, AD = Admin Down, UR = Unresolved,

SB = Standby, SR = Standby Ready, (PP) = Partially Programmed
XConnect Segment 1 Segment 2
Group Name ST Description ST Description ST

evpn_vpws_group
evpn_vpws_100
UP Gi0/0/0/3.2500 UP EVPN 100,21,1.1.1.2 UP

WROHNFI—EADOFEMERLTCWET, #T7—11000 L= FARA > F1.1.12 (/—F
C) ZEHATAF LT~ RSRARY P —ZH—E2ABEHEMT N TWDZ LA LT
720N,

RP/0/RSPO/CPUO:Node-A# show 1l2vpn xconnect group evpn vpws_group xc-name evpn_vpws_100
detail
Wed Jul 10 18:58:02.755 PST

Group evpn vpws group, XC evpn vpws 100, state is up; Interworking none
AC: GigabitEthernet0/0/0/3.2500, state is up
Type VLAN; Num Ranges: 1
Rewrite Tags: []
VLAN ranges: [2500, 2500]
MTU 1500; XC ID 0x120000c; interworking none
Statistics:
packets: received 0, sent O
bytes: received 0, sent 0
drops: illegal VLAN 0, illegal length 0
EVPN: neighbor 1.1.1.2, PW ID: evi 100, ac-id 21, state is up ( established )
XC ID 0xa0000007
Encapsulation MPLS
Source address 1.1.1.5
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Encap type Ethernet, control word enabled

Sequencing not set

Preferred path Active : SR TE srte c 11000 ep 1.1.1.2, On-Demand, fallback enabled
Tunnel : Up

Load Balance Hashing: src-dst-mac

EVPN Local Remote
Label 80040 80056
MTU 1500 1500
Control word enabled enabled
AC ID 11 21

EVPN type Ethernet Ethernet

Create time: 10/07/2019 18:31:30 (1dl17h ago)
Last time status changed: 10/07/2019 19:42:00 (1dlé6h ago)
Last time PW went down: 10/07/2019 19:40:55 (1dlé6h ago)
Statistics:

packets: received 0, sent O

bytes: received 0, sent 0

SR RV > —DEREH % K" 51, tabular 47> 3 > Z$5E L T show segment-routing
traffic-eng policy =~ > FZ{EH L £7,

woOHINE, J—KC (1.1.12) 2267 RARZ A XENT-H T — 11000 D EVPNRTL 7L 7 ¢ v
J AL >THRY =7z, BSID80044 =T 54T~ RSRARY —DFtflia R L
Tb\i—g‘o

RP/0/RSP0/CPUO:Node-A# show segment-routing traffic-eng policy color 11000 tabular
Wed Jul 10 18:58:00.732 PST

Color Endpoint Admin Oper Binding
State State SID
11000 1.1.1.2 up up 80044

WOHNIE, AT <2 FSRARY —DFMZ /R L TCWET, SRRV —DT 77 4 7 7af
XA (BSENENZ 100) 28 SR-PCE (1.1.1.207) I L > CRHEENTWA Z LIZIERLTLEE
W,

Z OERFIO BEEIZHKASWT, SR-PCE X, Y1 ~1 &% A F2DRFDELINE —EADXT
BN BN SRABV =D 7 F 4 AV a A v MRAZFELET, BRI, &
A R1IDBY A R2~D, /—KA®DLSP (srte ¢ 11000 ep 1.1.12) X, /— KB ® LSP
(srte_ ¢ 11000 ep 1.1.1.4) BV 7T 4 AV aA v NERET,

RP/0/RSP0O/CPU0:Node-A# show segment-routing traffic-eng policy color 11000
Wed Jul 10 19:15:47.217 PST

SR-TE policy database

Color: 11000, End-point: 1.1.1.2
Name: srte c 11000 ep 1.1.1.2
Status:
Admin: up Operational: up for 00:39:31 (since Jul 10 18:36:00.471)
Candidate-paths:
Preference: 200 (BGP ODN) (shutdown)
Requested BSID: dynamic
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PCC info:
Symbolic name: bgp c 11000 ep 1.1.1.2 discr_200
PLSP-ID: 19
Dynamic (invalid)
Preference: 100 (BGP ODN) (active)
Requested BSID: dynamic
PCC info:
Symbolic name: bgp c 11000 ep 1.1.1.2 discr 100
PLSP-ID: 18
Dynamic (pce 1.1.1.207) (wvalid)
Metric Type: IGP, Path Accumulated Metric: 40
80003 [Adjacency-SID, 11.5.8.5 - 11.5.8.8]
16007 [Prefix-SID, 1.1.1.7]
16002 [Prefix-SID, 1.1.1.2]
Attributes:
Binding SID: 80044
Forward Class: O
Steering BGP disabled: no
IPv6 caps enable: yes

R Y141 D/ —FB
Ok varTid, /— KB TOMRFIELZ R LET,

EVPN-VPWS EVI 101 (rd 1.1.1.6:101) ® BGP 7'V 7 ¢ v 7 AR A FrT 5 I21%. show bgp
R2vpnevpn 2~ > REMEHALET, HAIZIE, /—RD (1.1.1.4) Z3Fx L9507 — 11000
D EVPN L— b H A T 1 b— b BEENTOET,

RP/0/RSP0/CPUO:Node-B# show bgp 12vpn evpn rd 1.1.1.6:101
Wed Jul 10 19:08:54.964 PST

BGP router identifier 1.1.1.6, local AS number 65000
BGP generic scan interval 60 secs

Non-stop routing is enabled

BGP table state: Active

Table ID: 0x0 RD version: 0

BGP main routing table version 322

BGP NSR Initial initsync version 7 (Reached)

BGP NSR/ISSU Sync-Group versions 0/0

BGP scan interval 60 secs

Status codes: s suppressed, d damped, h history, * valid, > best
i - internal, r RIB-failure, S stale, N Nexthop-discard
Origin codes: i - IGP, e - EGP, ? - incomplete
Network Next Hop Metric LocPrf Weight Path
Route Distinguisher: 1.1.1.6:101 (default for vrf VPWS:101)
*> [1]1[0000.0000.0000.0000.0000]1([12]1/120

0.0.0.0 01
*>i[1][0000.0000.0000.0000.0000] [22]/120
1.1.1.4 c:11000 100 01

Processed 2 prefixes, 2 paths

WOHIIZIX, (1 EVPNRT1 OFFINF RSN TWET, BGPILEN T —aI =T 4
11000 NEETH 2 & . BLOH T — 11000 & BSID fif 80061 A4 % SRRV > —lcF L
T4y 7 ANEEMITOENTWAZ EICER LTI,

RP/0/RSP0O/CPU0:Node-B# show bgp 1l2vpn evpn rd 1.1.1.6:101
[1]1[0000.0000.0000.0000.0000] [22]/120

Wed Jul 10 19:08:55.039 PST

BGP routing table entry for [1][0000.0000.0000.0000.0000]([22]/120, Route Distinguisher:
1.1.1.6:101
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Versions:
Process bRIB/RIB SendTblVer
Speaker 322 322

Last Modified: Jul 10 18:42:10.408 for 00:26:44
Paths: (1 available, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
Local
1.1.1.4 C:11000 (bsid:80061) (metric 40) from 1.1.1.253 (1.1.1.4)
Received Label 80045
Origin IGP, localpref 100, wvalid, internal, best, group-best, import-candidate,
imported, rib-install
Received Path ID 0, Local Path ID 1, version 319
Extended community: Color:11000 RT:65000:101
Originator: 1.1.1.4, Cluster list: 1.1.1.253
SR policy color 11000, up, registered, bsid 80061, if-handle 0x00000560

Source AFI: L2VPN EVPN, Source VRF: default, Source Route Distinguisher: 1.1.1.4:101

EVPN-VPWS EVI 101 #— & A IZBHEAHT LTV D REZE R R T 511X, showI2vpn xconnect
axr FafHLET,
RP/0/RSP0O/CPUO:Node-B# show 1l2vpn xconnect group evpn_vpws_group

Wed Jul 10 19:08:56.388 PST
Legend: ST = State, UP = Up, DN = Down, AD = Admin Down, UR = Unresolved,

SB = Standby, SR = Standby Ready, (PP) = Partially Programmed
XConnect Segment 1 Segment 2
Group Name ST Description ST Description ST

evpn_vpws_group
evpn_vpws_101
UP Te0/3/0/0/8.2500 UP EVPN 101,22,1.1.1.4 UP

WROHNFI—EADFMERLTCWET, #T7—11000 L = FARA > F1.1.14 (/—F
D) AT 54T~ RSRAY o — 2 —EANEEFITF N TS Z EiciEELTL
720N,

RP/0/RSPO/CPUO:Node-B# show 12vpn xconnect group evpn vpws_group xc-name evpn_vpws_101
Wed Jul 10 19:08:56.511 PST

Group evpn vpws _group, XC evpn vpws_ 101, state is up; Interworking none
AC: TenGigEO0/3/0/0/8.2500, state is up
Type VLAN; Num Ranges: 1
Rewrite Tags: []
VLAN ranges: [2500, 2500]
MTU 1500; XC ID 0x2a0000e; interworking none
Statistics:
packets: received 0, sent O
bytes: received 0, sent O
drops: illegal VLAN 0, illegal length 0O
EVPN: neighbor 1.1.1.4, PW ID: evi 101, ac-id 22, state is up ( established )
XC ID 0xa0000009
Encapsulation MPLS
Source address 1.1.1.6
Encap type Ethernet, control word enabled
Sequencing not set
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Preferred path Active : SR TE srte c 11000 ep 1.1.1.4, On-Demand, fallback enabled
Tunnel : Up
Load Balance Hashing: src-dst-mac

EVPN Local Remote
Label 80060 80045
MTU 1500 1500
Control word enabled enabled
AC ID 12 22

EVPN type Ethernet Ethernet

Create time: 10/07/2019 18:32:49 (00:36:06 ago)
Last time status changed: 10/07/2019 18:42:07 (00:26:49 ago)
Statistics:

packets: received 0, sent O

bytes: received 0, sent O

SR RV o —DERIEH & K" DI, tabular 47> 3 > % $5E L T show segment-routing
traffic-eng policy =~ > FZ{EH L £7,

WOHINE, 7 — KD (1.1.14) BT RARF A XENT= 47 —11000 D EVPNRT1 7L 7 ¢ v
J AL > THRY =7z, BSID80061 # T 54T~ RSRARY —DFtfliE R L
Tb\i—g‘o

RP/0/RSP0/CPUO:Node-B# show segment-routing traffic-eng policy color 11000 tabular
Wed Jul 10 19:08:56.146 PST

Color Endpoint Admin Oper Binding
State State SID
11000 1.1.1.4 up up 80061

WOHNIE, AT <2 FSRARY —DFMZ/RLTWET, SRRV —DT 77 4 7 7af5
XA (BSENENZ 100) 28 SR-PCE (1.1.1.207) I L > CRHEEN TS Z LIZIHERLTLEE
W,

Z OERFIO BEEIZHKSWT, SR-PCE X, Y1 ~1 &% A K 2DRFDELINE —EZADRT
BT BN SRABV S —DY 7 F 4 AV a A v MRAZFELET, BN, &
A R1IDBY A R2~D, /—KB®LSP (srte ¢ 11000 ep 1.1.1.4) {X, /— K A ® LSP
(srte_ ¢ 11000 ep 1.1.12) BV 7T 4 AV aA s NERET,

RP/0/RSP0O/CPU0:Node-B# show segment-routing traffic-eng policy color 11000
Wed Jul 10 19:08:56.207 PST

SR-TE policy database

Color: 11000, End-point: 1.1.1.4
Name: srte c 11000 ep 1.1.1.4
Status:
Admin: up Operational: up for 00:26:47 (since Jul 10 18:40:05.868)
Candidate-paths:
Preference: 200 (BGP ODN) (shutdown)
Requested BSID: dynamic
PCC info:
Symbolic name: bgp ¢ 11000 ep 1.1.1.4 discr 200
PLSP-ID: 19
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Dynamic (invalid)
Preference: 100 (BGP ODN) (active)
Requested BSID: dynamic
PCC info:
Symbolic name: bgp ¢ 11000 ep 1.1.1.4 discr 100
PLSP-ID: 18
Dynamic (pce 1.1.1.207) (valid)
Metric Type: IGP, Path Accumulated Metric: 40
16001 [Prefix-SID, 1.1.1.1]
16004 [Prefix-SID, 1.1.1.4]
Attributes:
Binding SID: 80061
Forward Class: O
Steering BGP disabled: no
IPv6 caps enable: yes

R . Y1420/ —FKC
Ok varTiH, /—FRCTOMkRFEIEEZ R LET,

EVPN-VPWS EVI 100 (rd 1.1.1.2:100) ® BGP 7'V 7 ¢ v 7 AR A FrT 5 I2I1%. show bgp
R2vpnevpn 2~ > K& LES, HOIZIE, 7 —FRA (1.L1.1.5) ZXRELET 557 —10000
D EVPN L— b H A T 1 b— b BEENTOET,

RP/0/RSP0/CPUO:Node-C# show bgp 12vpn evpn rd 1.1.1.2:100
BGP router identifier 1.1.1.2, local AS number 65000

BGP generic scan interval 60 secs

Non-stop routing is enabled

BGP table state: Active

Table ID: 0x0 RD version: 0

BGP main routing table version 21

BGP NSR Initial initsync version 1 (Reached)

BGP NSR/ISSU Sync-Group versions 0/0

BGP scan interval 60 secs

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

i - internal, r RIB-failure, S stale, N Nexthop-discard
Origin codes: i - IGP, e - EGP, ? - incomplete
Network Next Hop Metric LocPrf Weight Path

Route Distinguisher: 1.1.1.2:100 (default for vrf VPWS:100)
*>i[1][0000.0000.0000.0000.0000][11]/120

1.1.1.5 C:10000 100 0 i
*> [1][0000.0000.0000.0000.0000][21]/120
0.0.0.0 01

WOHIINZIX, E1F EVPNRTI OFFAE RSN TWET, BGPILIEN 7—a I 2 =7 4
10000 NfFAET D Z &, BLUI Z— 10000 & BSID fii 80058 Z {425 SR ARV v —(Z 7L
T4y 7 ANREEMT LN TS Z EICER LT EEN,

RP/0/RSP0O/CPU0:Node-C# show bgp 1l2vpn evpn rd 1.1.1.2:100
[1]1[0000.0000.0000.0000.0000][11]/120

BGP routing table entry for [1][0000.0000.0000.0000.0000][11]/120, Route Distinguisher:
1.1.1.2:100

Versions:
Process PRIB/RIB SendTblVer
Speaker 20 20

Last Modified: Jul 10 18:36:20.503 for 00:45:21
Paths: (1 available, best #1)

Not advertised to any peer

Path #1: Received by speaker 0

Not advertised to any peer
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EVPN-VPWS FI 0> SR-0DN 00z - 75 [}

Local
1.1.1.5 C:10000 (bsid:80058) (metric 40) from 1.1.1.253 (1.1.1.5)
Received Label 80040
Origin IGP, localpref 100, wvalid, internal, best, group-best, import-candidate,
imported, rib-install
Received Path ID 0, Local Path ID 1, version 18
Extended community: Color:10000 RT:65000:100
Originator: 1.1.1.5, Cluster list: 1.1.1.253
SR policy color 10000, up, registered, bsid 80058, if-handle 0x000006a0

Source AFI: L2VPN EVPN, Source VRF: default, Source Route Distinguisher: 1.1.1.5:100

EVPN-VPWS EVI 100 #— & A (ZBHEAHT H LTV D REZE R R T 521X, showI2vpn xconnect
av s REEHALET,

RP/0/RSP0O/CPUO:Node-C# show 1l2vpn xconnect group evpn_vpws_group
Legend: ST = State, UP = Up, DN = Down, AD = Admin Down, UR = Unresolved,

SB = Standby, SR = Standby Ready, (PP) = Partially Programmed
XConnect Segment 1 Segment 2
Group Name ST Description ST Description ST

evpn_Vvpws_group
evpn_vpws_100
UP Gi0/0/0/3.2500 UP EVPN 100,11,1.1.1.5 UP

WROHNFI—ERAOFEMAERL TWET, BF7—10000 &= RFEA > 1115 (/—F
A) EZHERATA4 T~ RSRAY o —IZh—E2AREEFMITF N TS Z EiIciER L TKL
720N,

RP/0/RSPO/CPUO:Node-C# show 12vpn xconnect group evpn vpws_group xc-name evpn_vpws_100

Group evpn vpws group, XC evpn vpws_ 100, state is up; Interworking none
AC: GigabitEthernet0/0/0/3.2500, state is up
Type VLAN; Num Ranges: 1
Rewrite Tags: []
VLAN ranges: [2500, 2500]
MTU 1500; XC ID 0x1200008; interworking none
Statistics:
packets: received 0, sent O
bytes: received 0, sent 0
drops: illegal VLAN 0, illegal length O
EVPN: neighbor 1.1.1.5, PW ID: evi 100, ac-id 11, state is up ( established )
XC ID 0xa0000003
Encapsulation MPLS
Source address 1.1.1.2
Encap type Ethernet, control word enabled
Sequencing not set
Preferred path Active : SR TE srte c 10000 ep 1.1.1.5, On-Demand, fallback enabled
Tunnel : Up
Load Balance Hashing: src-dst-mac

EVPN Local Remote
Label 80056 80040
MTU 1500 1500
Control word enabled enabled
AC ID 21 11
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EVPN type Ethernet Ethernet

Create time: 10/07/2019 18:36:16 (1d19h ago)
Last time status changed: 10/07/2019 19:41:59 (1d18h ago)
Last time PW went down: 10/07/2019 19:40:54 (1d18h ago)
Statistics:

packets: received 0, sent O

bytes: received 0, sent 0

SR R U > —DEKIEM A £ T HITIE, tabular 4 7Y 3 > & 57 L T show segment-routing
traffic-eng policy =~ > R&H L £,

WOHINE, /7 —FA (1.1.1.5) 57 XA A&7 T —10000 D EVPNRT1 'L 7 ¢ v
T A>T H—&ENT7-, BSIDS0058 il B4 T~ RSRARY —DFEEMEZ R L
TWVWEJ,

RP/0/RSP0/CPUO:Node-C# show segment-routing traffic-eng policy color 10000 tabular

Color Endpoint Admin Oper Binding
State State SID
10000 1.1.1.5 up up 80058

WOHNE, AT~ RSRAV =D MiEz R L TWET, SRRV —DT 7T 4 77
/S A (BIEIERL 100) 23SR-PCE (1.1.1.207) IC X o TRHE SN TWVWD Z EICHEB L TLEE
W,

Z OO BEEICEESWT, SRPCEIEL, A ~1 &H A k2 DD ELINE #—E X DT
BT BN SRRY =DV I F 4 AV aA v MR R &R LET, BEMICIE, &
A R20BHA N1 ~D, /—RCO®LSP (srte ¢ 10000 ep 1.1.1.5) iX, /— KD @ LSP
(srte_c 10000 ep 1.1.1.6) BV 7 F 4 AV aAf v FENET,

RP/0/RSP0O/CPUO:Node-C# show segment-routing traffic-eng policy color 10000

SR-TE policy database

Color: 10000, End-point: 1.1.1.5
Name: srte c 10000 ep_1.1.1.5
Status:
Admin: up Operational: up for 00:12:35 (since Jul 10 19:49:21.890)
Candidate-paths:
Preference: 200 (BGP ODN) (shutdown)
Requested BSID: dynamic

PCC info:
Symbolic name: bgp c 10000 ep 1.1.1.5 discr_ 200
PLSP-ID: 7

Dynamic (invalid)
Preference: 100 (BGP ODN) (active)
Requested BSID: dynamic

PCC info:
Symbolic name: bgp c 10000 ep 1.1.1.5 discr 100
PLSP-ID: 6

Dynamic (pce 1.1.1.207) (valid)
Metric Type: IGP, Path Accumulated Metric: 40

16007 [Prefix-SID, 1.1.1.7]
16008 [Prefix-SID, 1.1.1.8]
80005 [Adjacency-SID, 11.5.8.8 - 11.5.8.5]
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EVPN-VPWS FI 0> SR-0DN 00z - 75 [}

Attributes:
Binding SID: 80058
Forward Class: O
Steering BGP disabled: no
IPv6 caps enable: yes

ER-HYA 20D/ —FD
OB varyTiE, /—RD COMRFEEZRLET,

EVPN-VPWS EVI 101 (rd 1.1.1.4:101) @ BGP 'L 7 ¢ v 7 Z1E#HAF~4 5 I21%. show bgp
Rvpnevpn =~ REMEH LES, HAIKE, /—FB (1.1.1.6) ZF(Eic& 35 7 — 10000
DEVPN/L— XA T 1 —REENTWHET,

RP/0/RSP0/CPUO:Node-D# show bgp 12vpn evpn rd 1.1.1.4:101
BGP router identifier 1.1.1.4, local AS number 65000

BGP generic scan interval 60 secs

Non-stop routing is enabled

BGP table state: Active

Table ID: 0x0 RD version: 0

BGP main routing table version 570

BGP NSR Initial initsync version 1 (Reached)

BGP NSR/ISSU Sync-Group versions 0/0

BGP scan interval 60 secs

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

i - internal, r RIB-failure, S stale, N Nexthop-discard
Origin codes: i - IGP, e - EGP, ? - incomplete
Network Next Hop Metric LocPrf Weight Path

Route Distinguisher: 1.1.1.4:101 (default for vrf VPWS:101)
*>i[1][0000.0000.0000.0000.0000][12]/120

1.1.1.6 C:10000 100 01
*> [1][0000.0000.0000.0000.0000] [22]/120
0.0.0.0 0 i

Processed 2 prefixes, 2 paths

WO INZIX, &8 EVPN RT1 OFFMINR R EINTWET, BGPILEN 7 —aIa =7«
10000 23 FAET B Z & B O 77— 10000 & BSID fE 80047 2442 SRA Y v —(Z 7L
T4 I AREEMT LN TS Z EICERLTLEE N,

RP/0/RSP0/CPUO:Node-D# show bgp 12vpn evpn rd 1.1.1.4:101
[1]1[0000.0000.0000.0000.0000][12]/120

BGP routing table entry for [1][0000.0000.0000.0000.0000][12]1/120, Route Distinguisher:
1.1.1.4:101

Versions:
Process bRIB/RIB SendTblVer
Speaker 569 569

Last Modified: Jul 10 18:42:12.455 for 00:45:38
Paths: (1 available, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
Local
1.1.1.6 C:10000 (bsid:80047) (metric 40) from 1.1.1.253 (1.1.1.6)
Received Label 80060
Origin IGP, localpref 100, wvalid, internal, best, group-best, import-candidate,
imported, rib-install
Received Path ID 0, Local Path ID 1, version 568
Extended community: Color:10000 RT:65000:101
Originator: 1.1.1.6, Cluster list: 1.1.1.253
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SR policy color 10000, up, registered, bsid 80047, if-handle 0x00001720

Source AFI: L2VPN EVPN, Source VRF: default, Source Route Distinguisher: 1.1.1.6:101

EVPN-VPWS EVI 101 #— & 2 (2 BEAF T 5TV B IREEA #7325 121X, show 12vpn xconnect
avy REHLES,

RP/0/RSP0/CPUO:Node-D# show l2vpn xconnect group evpn_Vvpws_group
Legend: ST = State, UP = Up, DN = Down, AD = Admin Down, UR = Unresolved,

SB = Standby, SR = Standby Ready, (PP) = Partially Programmed
XConnect Segment 1 Segment 2
Group Name ST Description ST Description ST

evpn vpws group
evpn_vpws_101
UP Gi0/0/0/1.2500 UP EVPN 101,12,1.1.1.6 UP

WOHNFTY—EADFMAERL TCWET, BTF7—10000 &= RFEA > 1116 (/—F
B) T 54T~ FSRARY =P —E2AREEMTFT SN TWSZ LIZiER LTL
72 &0,

RP/0/RSP0/CPU0:Node-D# show 1l2vpn xconnect group evpn_vpws_group xc-name evpn_vpws_101

Group evpn vpws group, XC evpn vpws_ 101, state is up; Interworking none
AC: GigabitEthernet0/0/0/1.2500, state is up
Type VLAN; Num Ranges: 1
Rewrite Tags: []
VLAN ranges: [2500, 2500]
MTU 1500; XC ID 0x120000c; interworking none
Statistics:
packets: received 0, sent O
bytes: received 0, sent 0
drops: illegal VLAN 0, illegal length 0
EVPN: neighbor 1.1.1.6, PW ID: evi 101, ac-id 12, state is up ( established )
XC ID 0xa000000d
Encapsulation MPLS
Source address 1.1.1.4
Encap type Ethernet, control word enabled
Sequencing not set
Preferred path Active : SR TE srte c 10000 ep 1.1.1.6, On-Demand, fallback enabled
Tunnel : Up
Load Balance Hashing: src-dst-mac

EVPN Local Remote
Label 80045 80060
MTU 1500 1500
Control word enabled enabled
AC ID 22 12

EVPN type Ethernet Ethernet

Create time: 10/07/2019 18:42:07 (00:45:49 ago)
Last time status changed: 10/07/2019 18:42:09 (00:45:47 ago)
Statistics:

packets: received 0, sent O

. SR-TER o—DERE



| SRTERY>—d

ouh
Xa

EVPN-VPWS FI 0> SR-0DN 00z - 75 [}

bytes: received 0, sent 0

SR R U 2 —DEKIEM A £ T 5L, tabular 472 3 > & 57 L T show segment-routing
traffic-eng policy =~ > R&H L £,

WOHIIE, /—FB (1.1.1.6) 57 RANZ A X472 7 — 10000 D EVPNRT1 L7 ¢ v
T A>T H—&ENT-, BSIDS0047 24 54T~ RSRARY o —DFEEME R L
TWVWEJ,

RP/0/RSP0/CPUO:Node-D# show segment-routing traffic-eng policy color 10000 tabular

Color Endpoint Admin Oper Binding
State State SID
10000 1.1.1.6 up up 80047

WOHNE, AT~ RSRAT =D iZ R L TWET, SRRV —DT 7T 4 772
/S A (BIEIERL 100) 23SR-PCE (1.1.1.207) IC X o TRHE SN TS Z EICHEB L TLEE
W,

Z OO BIEEICESWT, SRPCEIEL, A ~1 &H A k2 DD ELINE #—E X DT
BT BN SRRY =DV I F 4 AV aA v MR &R LET, BRI, &
A R20BHA N1 ~D, /—RD®LSP (srte ¢ 10000 ep 1.1.1.6) X, /— K C @ LSP
(srte_c 10000 ep 1.1.1.5) BV 7 F 4 AV aAf v FENET,

RP/0/RSP0O/CPUO:Node-D# show segment-routing traffic-eng policy color 10000

SR-TE policy database

Color: 10000, End-point: 1.1.1.6
Name: srte c 10000 ep_1.1.1.6
Status:
Admin: up Operational: up for 01:23:04 (since Jul 10 18:42:07.350)
Candidate-paths:
Preference: 200 (BGP ODN) (shutdown)
Requested BSID: dynamic
PCC info:
Symbolic name: bgp c 10000 ep 1.1.1.6 discr_ 200
PLSP-ID: 17
Dynamic (invalid)
Preference: 100 (BGP ODN) (active)
Requested BSID: dynamic
PCC info:
Symbolic name: bgp c 10000 ep 1.1.1.6 discr 100
PLSP-ID: 16
Dynamic (pce 1.1.1.207) (valid)
Metric Type: IGP, Path Accumulated Metric: 40
16001 [Prefix-SID, 1.1.1.1]
16006 [Prefix-SID, 1.1.1.6]
Attributes:
Binding SID: 80047
Forward Class: O
Steering BGP disabled: no
IPv6 caps enable: yes
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PCEPPCC & LTDODAY FIT Y FIL—F DERFE

PCE ~DHEHG AT H7- 9012, ~y R F)L—F % PCEP NAEHE 7 47 (PCC)
ELTELET, PCC & PCE [T TCP #t (PCEP A vt — Y DORHA) #iELTX 5 &
5. PCCT RV AL PCET RLARENL—F 4 VT HREICTAMLERH Y F5,

PCE ~DIEH EHEIL T B1-5HD PCC DR TE

PCC #4577 KL A, SR-PCE T KL A, BLUSR-PCE A7 v a v &RET HIC
segment-routing traffic-eng pcc =2~ > R&fEH L £,

PCE ([ZIHMEEDELNENL 21 595 Z E N TE EF, PCC HBHEED PCE IZHi ST\ 58
A, PCC 13 HARWVERNENfED PCE 23R L £4, A BHDHEEIT. KEMOIP T R
ADPCEM AL Ea—T 47 NARITERINET, EBIEIEN (precedence) D value DHFL
PHIZ 0 ~ 255 T,

Router (config) # segment-routing

Router (config-sr) # traffic-eng

Router (config-sr-te) # pcc

Router (config-sr-te-pcc) # source-address ipv4 local-source-address

Router (config-sr-te-pcc) # pce address ipv4 PCE-address|[precedence value]

Router (config-sr-te-pcc) # pce address ipv4 PCE-address|[password {clear | encrypted} LINE]
Router (config-sr-te-pcc) # pce address ipv4 PCE-address[keychain WORD]

PCEPBHEAR 4 ¥ —DERTE
PCC L ETIZHR =TT ITA T Ay —%FET HDMELZIEET HITIE, timers keepalive
a~wy REHEALET, #IHIZ0~2550TC, 7740 MEIL 30 T,

Router (config-sr-te-pcc) # timers keepalive seconds

ZDOPCCHBPCEP A v E—U N EEINRNVESICYE— FETBPCEP Y v v &5k
T A5 F CORERE 2 E T 51213, timersdeadtimer =~ > RZ2fH L¥ 9, #HIX1 ~255
T, 7740 MEE 120 BT,

Router (config-sr-te-pcc)# timers deadtimer seconds

FEESNTZSRA Y =3 PCE~DT 7 7 1 7 72 8file LICH B 7R IB & HERF C & 2 Wi & 5
ET HITIE, timers delegation-timeout =~ > RZfFH L FE 3, #HHIL0 ~ 3600 F T, 77+
v M 60 BT,

Router (config-sr-te-pcc) # timers delegation-timeout seconds

PCE IR SRR o —R A4 < —

PCE (2 K> TBAsE S 472 SR AR Y 2 —% PCC M HEFETE 72 72572 PCE BT IZEREa e
RIEED F FITT DM 2T 521X, timers initiated orphans =~ > K& H L 9, #ilH
1X10 ~ 180 T, 7 7 4 /v M 180 # T,

Router (config-sr-te-pcc)# timers initiated orphans seconds
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PCEPPCC & LT~y FTv KL—20%E [

PCEIC L > TR ENT-SRARY o —Z PCEIZHEEEINTWVWARNWE X272 /T LS REE
DFEFICT AR ZIET HI121. timers initiated state =~ > FZ2FEH L £4, FPHIL 15 ~
14440 ¥ (24 B§f§) <. 7 7 /v MHEIZ 600 B TT,

Router (config-sr-te-pcc) # timers initiated state seconds
PCE B%h SR R U v — & A = —OEMEIC T 2 BUEZ RO D121, ROFIZHRFTL T 7EE
A%

*PCEAIZ. ~Yv RZVRNTSRARY—P&EA L AZ L AL LET,

e~y FRZU RNIE, SRARY T —PH#PCEAICEIL., kT /I AL LET,

e~w R KN IL, PCEA DRBERGEICR~T-Z2 L2 RHTAE, SRAY T —PDPCE
BA#f orphans 35 X ¥ state % 1 ~—%BAtA L £,

« orphans % A <~ —\HIfRUINIC 722 B RIIC PCE A NEHEgE T 5 &, SRR Y > — P I HENAY
\ZJt®D PCE (PCEA) ICHERLINET,

s orphans % A ~—23REINIZ /2% & SRAR Y — P IEfthd 7 L T 5 PCE DWW T 1L
Wb BAEAREARAE & 72 0 £,

o state Z 4 ~—DHIREINIC/R D FETICSRAY S —PBBIDO PCEICTAEI LWV L, ~v
Ry R NIZHE%EDS SRR —P ZHIRLET,

SR-TESYSLOG 7 5 — LD E%NE

SR-TE B30 SYSLOG 7 7 — A% HZHZT 5 IZ1X, logging policy status =~ > RAfHEH L F
b@‘o

Router (config-sr-te)# logging policy status

SR-PCE ~® PCEP L 7/R— D EZIE

T —HR—=AHNDTXTDOSRAY v —% PCC/H5PCEIZHETE 5 X 5129 5HIZIL, report-all
avr REMEHLET,

Router (config-sr-te-pcc) # report-all

PCCTOMSDEQHRATA X

PCEP v a VDENFRFIZ PCCIZ LTy 7 F U v 7 ANk SID i#E (MSD) %4 A
X <A X 5HI2E, maximum-sid-depth value =~ > R&fH L ET,

T 7% D MSDvalue 1L, 77 v b7+ —LTHR—FENTWNDHERAMSD (12) EEL
‘/C“@—O

Router (config-sr-te) # maximum-sid-depth value

SRTERY S—nEE [}



SRTERY >—0#E |
B rcerrcc s Lcony I FL—s0RE

\}

CE) 799 "7+ —DLDSR-TE T, VRIS g VORENIZ. RDOEBY TT,

e P—ERTNANRHEHINRNWVGEE, RK1R2EO NT o AFR— T~

e —ERTUNHEHENDGE, WKIEHDO N T U AR— KT

PCE THRADEE SN AHE. PCCTiX, IROFFETMSD % PCEIZY 7/ F ) v/ TExF4,

*PCEP & v a VMK : 7T U v 7 ENTZMSDIL /) — Rk 7 5 & LT
Wb x4,

*« MSD /X, segment-routing traffic-eng maximum-sid-depth value =~ > R CEHEL £,

« PCEPLSP /R ADEEREF : 7 F 1) 7 ENTZMSDIZLSP 71 87 ¢ & L T#HbNET,

47~ K (ODN) SRRV ¥ — : MSD L, segment-routing traffic-eng on-demand
color color maximum-sid-depth value =~ > RZfH L CTRELET,

e 2 —#H/JLSRAY I — : MSD (L, segment-routing traffic-eng policy WORD
candidate-paths preference preference dynamic metric sid-limit value =~ > RZ i L
TREL LT,

N

G¥) BWESINT-MSDENERDEE, LSPZEOMSDMN / — RZ &
DOMSD LY bELRINET,

INAFHFEDOHK, MSD B LIRS LEDLE T, ROTXNVAL v 7 A4 ABRKRFESNE T,

e MAHENPCEIZ L o TEITEINTZHA/IL, TN ARE v 7 WA XRMSD LY HREW
L X%, PCEIZPCCIT 2R L] OISEZKELET,

¢ NAFHEDBPCCIZ L > THEITEINTZHGEIL, TNV AZ v 7% A XHBRMSD LV HREW
EEIL, PCCII R AZHAIABLFER A,

. SR-TER o—DERE



| SRTERY > —nmE

A\

PCEPPCC & LT~y FTv KL—20%E [

GE)

)

RO —ATIE, MSD flfIZ Il IRED S (FHET 256) MatishEd,

*TEA MU w7 &ML LTH AT I v 7 /N ADEEIT, pee segment-routing te-latency =~
v K%/ LT PCE MBE%E I TV 57>, segment-routing traffic-eng te-latency =~ >
ZHEALTPCCRHEEINTND & X

*LATENCY A "YU v 7 ZfFH LT=2 AT I v 7 R ZADEE
T I A =T A HIREET LA T v 7 R A
72& 21X, PCCMSD 7284 C, &Kii/NA (BEEA MY v Z7203100) (X5 HDOT L% /8E L5

L, AEDOT SN ELELTHREO/NA (BFEA MY v 73 110) BDEET HHEEIE. K
FO/INANIAIAENFE T,

SR-TE/SREFHEDHRETA X
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Router (config-sr-te) # te-latency
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Router (config-sr-te-pcc) # redundancy pcc-centric
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source-address ipv4 1.1.1.2
pce address ipv4 1.1.1.57
precedence 150
password clear <password>
|

pce address ipv4 1.1.1.58
precedence 200
password clear <password>
|

pce address ipv4 1.1.1.59
precedence 250
password clear <password>
|

!

logging

policy status

|

maximum-sid-depth 5

pcc

report-all

|

end
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RP/0/RSPO/CPUO:Router# show segment-routing traffic-eng pcc ipv4 peer

PCC's peer database:

Peer address: 1.1.1.57, Precedence: 150, (best PCE)
State up
Capabilities: Stateful, Update, Segment-Routing, Instantiation

Peer address: 1.1.1.58, Precedence: 200
State up
Capabilities: Stateful, Update, Segment-Routing, Instantiation

Peer address: 1.1.1.59, Precedence: 250

State up
Capabilities: Stateful, Update, Segment-Routing, Instantiation
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segment-routing
traffic-eng
policy FOO
color 10 end-point ipv4 1.1.1.10
candidate-paths
preference 100
dynamic
anycast-sid-inclusion
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policy BAR
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. BU—NEELET,

Router# configure

Router (config) # segment-routing

Router (config-sr) # traffic-eng

Router (config-sr-te) # binding-sid explicit fallback-dynamic

Bik& 72 SRLB i : BSID 73 SRLB NICR2 WA, RU —3F v U REEO £ T,

Router# configure

Router (config) # segment-routing

Router (config-sr) # traffic-eng

Router (config-sr-te) # binding-sid explicit enforce-srlb
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