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« MPLS

e [PVAI TV AT LA T+ U—F 4% (CEF)

+ Intermediate System-to-Intermediate System (IS-IS; Hiflt T A7 Af]) & 72 1% Open Shortest Path
First (OSPF) /V—7 17 7'u k2L

YUY —2FHK7 1 k=)L (RSVP)

MPLS 7~ 47 k=i (LDP) . VY —XFH 7o k= (RSVP) . 3L Universal
Control Plane (UCP; 2=/ X—H )L = ba—/L 7 L—) o< ROFHHFAE, JfEo~==
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7230,

+ adjustment-threshold (MPLS-TE) (6 ~X—)

+ admin-weight (7 ~<—73")

« affinity (8 ~X—7)

« affinity-map (13 ~—3)

« application (MPLS-TE) (15 X—%)

« attribute-flags (16 ~X—73)

s attribute-names (17 ~X—2)

» attribute-set (18 ~X—737)

e auto-bw (MPLS-TE) (22 <—7Y)

+ auto-bw collect frequency (MPLS-TE) (24 ~X—7)

« autoroute announce (25 ~X—7)

« autoroute destination (27 ~X—73)

* autoroute metric (28 ~—1)

+ auto-tunnel backup (MPLS-TE) (30 ~<X—73”)

s backup-bw (31 ~X—7)

* backup-path tunnel-te (33 ~X—73")

* bidirectional (35 ~—73)

* bw-limit (MPLS-TE) (37 ~X—7%)

» clear mpls traffic-eng auto-bw (MPLS-TE EXEC) (39 ~<X—)

» clear mpls traffic-eng auto-tunnel backup unused (41 ~X—7)

» clear mpls traffic-eng auto-tunnel mesh (42 ~—73)

+ clear mpls traffic-eng counters auto-tunnel mesh (43 ~X—3")

« clear mpls traffic-eng counters auto-tunnel backup (44 ~<—3)
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« clear mpls traffic-eng counters global (45 ~X—)

* clear mpls traffic-eng counters signaling (46 ~—1)

* clear mpls traffic-eng counters soft-preemption (47 ~X—13)
* clear mpls traffic-eng fast-reroute log (48 ~—73)

» clear mpls traffic-eng link-management statistics (49 ~X—13)
s collect-bw-only (MPLS-TE) (50 ~3—2)

* destination (MPLS-TE) (51 ~~—)

« disable (explicit-path) (52 ~X—)

* ds-te bc-model (53 ~X—3)

s ds-te mode (55 ~X—7)

s ds-te te-classes (57 ~X—7)

sexcludesrlg (HE) R L Ny 77 v ) (59 <—2)
* fast-reroute (60 ~—1)

» fast-reroute protect (62 ~<—73”)

* fast-reroute timers promotion (63 ~X—13)

+ flooding thresholds (65 ~X—)

« forward-class (67 ~X—73)

» forwarding-adjacency (68 ~X—1)

« index exclude-address (70 ~—3)

« index exclude-srlg (72 ~<X—737)

* index next-address (73 ~X—73)

s interface (MPLS-TE) (75 ~—7)

s interface (SRLG) (77 ~X—72)

« interface tunnel-te (79 ~X—737)

* ipv4 unnumbered (MPLS) (81 ~<X—73)

* ipv4 unnumbered mpls traffic-eng (82 ~X—)

* link-management timers bandwidth-hold (83 ~X—7)

+ link-management timers periodic-flooding (84 ~3—73)

+ link-management timers preemption-delay (85 ~X—12)

s load-share (86 ~<—)

* load-share unequal (87 ~X—73)

» match mpls disposition (88 ~X—1)

s maxabs (MPLS-TE) (89 ~X—)

+ mpls trafficeng (90 ~X—73)

« mpls traffic-eng auto-bw apply (MPLS-TE) (91 ~—<2)
* mpls traffic-eng fast-reroute promote (93 ~X—73”)

* mpls traffic-eng level (94 ~<—7)

* mpls traffic-eng link-management flood (95 ~<—1)

* mpls traffic-eng path-protection switchover tunnel-te (96 ~X—3")
« mpls traffic-eng reoptimize (EXEC) (97 ~X—)

« mpls traffic-eng reoptimize events link-up (99 ~X—1)
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* mpls traffic-eng router-id (MPLS-TE /L—%4) (100 ~—73")
* mpls traffic-eng repotimize mesh group (102 ~X—3)

* mpls traffic-eng srlg (103 ~X—)

enhop-only (B > /L Ny 77 v 7) (105 2—2)

» overflow threshold (MPLS-TE) (106 ~X—<3)

* path-option (MPLS-TE) (108 ~X—72)

« path-protection (MPLS-TE) (111 ~<—7%°)

« path-protection timers reopt-after-switchover (112 ~<—13")

* path-selection cost-limit (113 ~X—)

» path-selection ignore overload (MPLS-TE) (114 ~X—7)

« path-selection loose-expansion affinity (MPLS-TE) (116 ~~—<)
» path-selection loose-expansion metric (MPLS-TE) (118 ~X—7Y)
« path-selection metric (MPLS-TE) (119 ~<—73°)

» path-selection metric (f > Z—7 =4 &) (120 <X—)

* policy-class (121 ~X—)

s priority (MPLS-TE) (123 ~—7Y7)

s record-route (125 ~X—73)

« redirect default-route nexthop (126 ~X—73)

« redirect nexthop (128 ~—73”)

* reoptimize (MPLS-TE) (130 ~<—73°)

* reoptimize timers delay (MPLS-TE) (131 ~X—3)

s route-priority (134 ~X—737)

« router-id secondary (MPLS-TE) (136 ~<—<°)

* set destination-address (137 ~—3)

e setipv4 df (138 ~X—7)

* set source-address (139 ~X—737)

* show explicit-paths (140 ~X—73”)

» show interfaces tunnel-te accounting (142 ~X—73")

+ show mpls traffic-eng affinity-map (143 ~X—73")

« show mpls traffic-eng attribute-set (145 ~<—3")

« show mpls traffic-eng autoroute (147 ~X—3°)

« show mpls traffic-eng auto-tunnel backup (149 ~<X—13)

* show mpls traffic-eng auto-tunnel mesh (152 ~X—)

+ show mpls traffic-eng collaborator-timers (155 ~X—12)

+ show mpls traffic-eng counters signaling (157 ~X—73")

« show mpls traffic-eng ds-te te-class (161 ~—3)

« show mpls traffic-eng forwarding (163 ~<—3°)

« show mpls traffic-eng forwarding-adjacency (166 ~<—3°)

« show mpls traffic-eng igp-areas (167 ~<—13)

+ show mpls traffic-eng link-management admission-control (170 ~X—73")

+ show mpls traffic-eng link-management advertisements (174 ~X—73")
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« show mpls traffic-eng link-management bandwidth-allocation (177 ~<—73")

* show mpls traffic-eng link-management igp-neighbors (180 ~2—73”)

* show mpls traffic-eng link-management interfaces (182 ~—1)

+ show mpls traffic-eng link-management statistics (185 ~X—73")

+ show mpls traffic-eng link-management summary (187 ~3—73)

» show mpls traffic-eng maximum tunnels
» show mpls traffic-eng preemption log
» show mpls traffic-eng topology

» show mpls traffic-eng tunnels

(189 ~—=)

(192 =)
(194 ~—3)
(203 ~2—73)

+ show mpls traffic-eng tunnels auto-bw brief (234 ~X—1)

+ show mpls traffic-eng link-management soft-preemption (236 ~X—73)
* show stlg (238 X—7)

« signalled-bandwidth (241 ~<—73°)

* signalled-name (243 ~X—1)

* signalling advertise explicit-null (MPLS-TE) (244 ~X—7Y)

* snmp traps mpls traffic-eng

(245 ~—2)
* soft-preemption (247 ~X—7)

* soft-preemption frr-rewrite (248 ~X—3)

estlg (249 ~—)

« timers loose-path (MPLS-TE)

(250 ~=—3)

* timers removal unused (auto-tunnel backup) (251 ~X—7)

e timeout (Y7 h 7V TF g )
« topology holddown sigerr (MPLS-TE)

(252 ~=—73)
(253 ~=—3)

etunnel-id (BB R0 Ry 27 v 7)) (254 ~=2—3)
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B adiustment-threshold (MPLS-TE)

adjustment-threshold (MPLS-TE)

PR MU T —F D b RVHIEIE L VWEEFRET HI2IL, MPLS-TE H B ImilE 1 > % —
TxA A AT 4Fal—Yary EF—RT adjustment-threahold avw s REEHLET, Z
DOHBEER T 4 B—7 T BI2E. Z0a<vr FOonnEREZFERLET,

adjustment-threshold percentage [min minimum bandwidth ]
no adjustment-threshold percentage [min minimum bandwidth ]

B DEREA

AR R FI4ILbE

percentage ROV T NNR— T —URBIEOFIEIR LD b REWVDIVIS WY
B E N T —F o mEE L EvE (—k ) ZRELET,
FIPHIZ 1~ 100 TI, 774/ ME 5 TT,

min - minimum (EE) HHEOLEHEEZFEN N T—SNDH LR ELET, b

bandwidth VRVEIRIRIL, B ROV T ARBIED b R VEIRIE L D K&V E
AN S WAL AR S E T (kbps HL) , #PHIZ 10 ~
4294967295 T¥, T 7 4/ MME 10 TT,

percentage : 5
minimum bandwidth : 10

MPLS-TE HEHlEA v X —T = Af A a7 4 Falb— g

avy FERE

FEREDHA K42

3l

J1)—=x EEAR
YY) —R60 ZOa~vy KRN EAINE L,

HENHIRIE ST CICEIT SN TVWA L X ITHBE L EVWVEEZR T EZIIETE LGS, RO—F
W7 U r— g A3FD N RV EZ T £, ﬁbwﬁﬁbgwﬁi ERR D H
MERFEAETENE I DERELFET,

WIS, IR b U =92 b RV iinE LS WMEZBRET 2612 R LET,

RP/0/RP0/cpu 0: router# configure

RP/0/RPO/cpu 0: router (config)# interface tunnel-te 1

RP/0/RPO/cpu 0: router (config-if)# auto-bw

RP/0/RP0O/cpu 0: router (config-if-tunte-autobw)# adjustment-threshold 20 min 500

. MPLS r5 74 wH Too=F7Yryavwr R



| MPLS kST vy Too=FyrFavuR

admin-weight .

admin-weight

U > 7 @ Interior Gateway Protocol (IGP) ¥ EDEA (=X ) ZHHIT 511X, MPLS-TE
Ao B =T 2 A A AT 4Fal— 3 EF—FTadmin-weight 2~ FEEALET, 7
74 FOBEICRETICIE. 20avr RO noBREEH L ET,

admin-weight weight
no admin-weight weight

BX DA

AR TFIAILE

ATV R E—F

weght Uo7 %8 FOEHR (A R) , &I 0 ~ 4294967295 T4,

weight : IGP ®&E# (57 4 /L k Tli&, OSPF 1, IS-IS 10)

MPLS-TEA >V Z—T A A AT fF=2lb—T a3

avy RERE

EREDAARZA

JY—R ZEERAE

JY—2  Zoavry RREBAINE LS,
6.0

MPLS LSP /X2 O FHIZ admin-weight =~ > RZFEH T 5121%, /NABIRA Y v 7 % TEIZ
RET DUHENRDHY £77,

229 1D

3l

2RY g
ID

mpls-te  FEHEY | FHEIAL

wIiZ, Vo7 DIGP 2 A FEZEHIZ L TR &2 20 IR ET B0 E2RLET,

RP/0/RP0/cpu 0: router# configure

RP/0/RPO/cpu 0: router (config)# mpls traffic-eng

RP/0/RP0O/cpu 0: router (config-mpls-te)# interface HundredGigE 0/0/0/3
RP/0/RPO/cpu 0: router (config-mpls-te-if)# admin-weight 20
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MPLS-TE b v R ADT 7 4 =5 4 (MPLS-TE F> LDV 7 TREL L EM) 2RET
B A H—T 2 Af AT 4 FXalb— g E— RCaffinity a2~ REHEHLET,
COEEET =TI T AR, Toavry FOnoEREEHLES,

affinity {affinity-value mask mask-value | exclude name| exclude-all |include name|

include-strict name| flex-algo name}
no affinity {affinity-value mask mask-value | exclude name| exclude-all | include name|

include-strict name}

i
&

B DB

AU R TIHIE

O R E—F

affinity-value Vo THED b RNV EARIET DO LR B E, 328> Fod 10
WF T4, #iPHIL 0x0 ~ OXFFFFFFEF T, 32 @M (v b)) ZFLET,
BHEOMIZO0 72131 T,

mask mask-value U s BEMAEF =y 7 LET, 32 By Fo 10 #ETT, &P 0x0 ~
OxFFFFFFFF C., 32 @M (By k) #RLET, BME~AZ OfEIX0 F

7211 T,
exclude name AT DEEDT 7 4 =T 4 R ELET,
exclude-all TRCDT 74 =T 4 RN LET,
include name GODLT T4 =T A B RENICHELET,
include-strictname 4237 7 4 =F 4 BICERTELE T,

affinity-value : 0X00000000
mask-value : 0x0000FFFF

AR —T A AL T 4 Fal— g

avy FERE

FEREDHA K54

JU—R ZEERAR

Y=z  Zoa<wry FPREAShE L,
6.0

T74=T4TlE, bV 7@ (DFED, NoRVRT 74 =T 4 2FOZ EICH
THEME) ARELET, BRI TIE, V=2 TCF v 7 THMERHL) 7 J@MEE ik
FELET, ~AZOE Y RR0DOBE., Vo7 OBMEEIZFOE y MIEEFZE TS, v X
7Dy M1 ORFE, TOV I OBEMEESE, Oy MIXHRT D bRV OLERT
T4 =T AT —BTHUERHY T,

Fo RNV TY I EBFEATELZDE, FoRAV T 74 =T 4BV 7RI T
TA=T 4 AT EELWEATY,
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affinity .

774 =T A EEPRELESGA, LSP~y RV RTS5H0OX A4 ~v—nitshvEd, b
IV ERFRIFEN CRRE TE 20 GEE, PRI E T, 7272 L. mplstraffic-eng
reoptimize disable affinity-failure =~ > RZ 745 L, ¥ A ~v—FHBINT, Frrxuid
RS Et i, TOH%, FRELOMD N T—I2L->T, 774 =T 4EEDHDHLSPD
ZA~—DRBINLGERH D 7,

T 74T 4 TIHIRELET R TOTaRT 42~ AT TILITHHLERHYET, T 74
=T ARBIVAZIE, ROXIIZERETHVLERHY 97,

tunnel affinity=tunnel affinity and tunnel affinity mask

FED R XNV TRRI6EDOT 7 4 =7 4 HIKZHRETCEET, ZNoOfKIEL, Frrxv
DT 7 4 =T A HIKERET DDA L ET,

&l

U U 7B ERIFNCEEMT 5N TWDTRTOT 7 4 =T 4 INEEND AT, CSPF
WL TEDY 7 52EBETHEICHEELET, TRV VIZICEENDT 74 =T 458
PEIZ, include SUIZBEATHIT 5N TWAT 7 4 =T 4 BIELIV S 20 F3, FoRAVEE
T, D include X#fEH CT& £9-,

R B = K

U > 71T include-strict SUZRIEAT T SN TWB I 7 =70 Eg £ 5354612, CSPF (X
LCEDV V7 HEETHIOICHELET, Vo 2Zilid, obhI7—%BINTxEH
o Flro B5—RLOY 7 I3EREEINET,

BRoMEI#9

U U 7 IZHIFCBREM T DN TV AT R TOD T —RNEEN D2 DI TIIRWESIZ, D
U7 BRI ERT-T 2 e 2R ELE T, £72. BEDORWY > 7 LRSI & 72
Li—g—o

2RI

CSPF iZxf L TRMHED 72 WY v 7 2 2 BET 5 X5 ITHRELET, 2RI 7 —
WIEBEAHT S EE AN, OT X TOHKIZ A 7135 K T 10 IS 7 — 2 BRI
HIvET,

NT7—=TLICl By haEFRELET, 2720, AL, FRICEROE Yy hE2RL TV E
9, 7=& 23X, interface =~ > FZ{#H L T, HundredGigabitEthernet 0/0/0/3 (ZJR & A L > V%
RIETE £9, showmpls traffic-eng link-management interfaces  (1823—3°) <> KO 14
E. BT =V PR ORICRESNTNDHZ AR LTWET, ZhuE, Jr7Ii20x208
Jox1 By FRFET LI L2 BERLTOET,

22X 1D

2R EfE
ID

mpls-te  FEHEY | FXIAL
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. affinity

Bl WIZ. R R T T4 =T 4 B~ R e A H%m LET,

RP/0/RP0/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# interface tunnel-te 1
RP/0/RP0/cpu 0: router (config-if)# affinity 0101 mask 303

WIZ, BT —DBROEAITZFDY 27 % CSPE Oxt& L5602~ LET, U 2T
i, s T —E2BINTE E9,

RP/0/RP0/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# interface tunnel-te 1
RP/0/RP0O/cpu 0: router (config-if)# affinity include red

Wz, Vo7l EhlREFVUVINEENDHEE/IZFDY 7 % CSPF OX £
LI BHlERLET, U2t o7 —%BINTE£9,

RP/0/RP0/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# interface tunnel-te 1
RP/0/RP0/cpu 0: router (config-if)# affinity include red orange

WO S, show mplstraffic-eng tunnels =~ > KO EHIFIA 0x20 3 L OV 0x1 T

bHZEAERLTVET,
Name: tunnel-tel Destination: 0.0.0.0
Status:
Admin: up Oper: down Path: not wvalid Signalling: Down

G-PID: 0x0800 (internally specified)

Config Parameters:
Bandwidth: 0 kbps (CTO0) Priority: 7 7
Number of configured name based affinity constraints: 1
Name based affinity constraints in use:
Include bit map : 0x21
Metric Type: TE (default)
AutoRoute: disabled LockDown: disabled
Loadshare: 0 equal loadshares
Auto-bw: disabled(0/0) 0 Bandwidth Requested: 0
Direction: unidirectional
Endpoint switching capability: unknown, encoding type: unassigned
Transit switching capability: unknown, encoding type: unassigned

Reason for the tunnel being down: No destination is configured
History:

WIZ, RERITA LV POT 74 =T 02500 7% P RAREBTEDL LIS
THEERLEST, Vo ZICRERIIA L OREENLSE. FD Y 71X CSPF
DORBERVEST, LIEBN-T, REMOIT—2EL) 7 BIOA LY Lo
NI =Gt ) TN AR T VERSH Y 7,

RP/0/RP0/cpu 0: router# configure
RP/0/RP0/cpu 0: router(config)# interface tunnel-te 1
RP/0/RPO/cpu 0: router (config-if)# affinity include red
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RP/0/RPO/cpu 0: router (config-if)# affinity include orange

WO H 151X, show mplstraffic-eng tunnels =2~ > KO EHKIZ 0x20 £ 721% 0x1 T

HHZEHRLTVET,
Name: tunnel-tel Destination: 0.0.0.0
Status:
Admin: up Oper: down Path: not wvalid Signalling: Down

G-PID: 0x0800 (internally specified)

Config Parameters:
Bandwidth: 0 kbps (CTO) Priority: 7 7
Number of configured name based affinity constraints: 2
Name based affinity constraints in use:
Include bit map : 0x1
Include bit map : 0x20
Metric Type: TE (default)
AutoRoute: disabled LockDown: disabled
Loadshare: 0 equal loadshares
Auto-bw: disabled(0/0) 0 Bandwidth Requested: 0
Direction: unidirectional
Endpoint switching capability: unknown, encoding type: unassigned
Transit switching capability: unknown, encoding type: unassigned

Reason for the tunnel being down: No destination is configured
History:

W, U TIWRIETNEGEENDIGEICEFDY 7 % CSPF OXR ET D42 LE
T, V2o s T —2BML TR A,

RP/0/RP0/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# interface tunnel-te 1
RP/0/RP0O/cpu 0: router (config-if)# affinity include-strict red

Iz, V7RO BENREGEENRWEEICFDY 7 & CSPF OXf5 &3 565 %
L/i‘g—o

RP/0/RP0O/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# interface tunnel-te 1
RP/0/RPO/cpu 0: router (config-if)# affinity exclude red

WIZ, VIR EFBOBMENG ENZWIGEIZFD Y 7 % CSPF OXfHR L3 54
ZRLET, LER-ST, ROBHIETEIIFORBMES T 258t Y o7 A CSPF ©
RHR LY FT,

RP/0/RPO/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# interface tunnel-te 1
RP/0/RPO/cpu 0: router (config-if)# affinity exclude red blue

Wiz, VIR EEFFOELLDEMELE ENRWERIZED Y 7 % CSPF O
NHEETHHERLET,
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RP/0/RPO/cpu 0: router# configure

RP/0/RP0/cpu 0: router (config)# interface tunnel-te 1
RP/0/RP0/cpu 0: router (config-if)# affinity exclude red
RP/0/RPO/cpu 0: router (config-if)# affinity exclude blue
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affinity-map .

BT T4 =T (BICHEEZE Y Y THIZIE, MPLS-TE 2> 7 4 X221 —Y 3 F— KT
affinity-map =2~ FZEHALET, 7740 FOBIEICETICIE, Z0a~wy FOonolEX %
FERLET,

affinity-map affinity name {affinity value| bit-position value}
no affinity-map affinity name {affinity value| bit-position value}

BXDEREA

AU R TIHIE

AR E—F

affinity T4 =T 4~y TOLEIMEDOIEET (16 #H, O-ffffffff) .
name

affinity T 74 =T 4 <y TEOE . HPHIL 1~ 80000000 TI,
value

bit-position 32 vy MOy MIBOT 7 4 =5 4 ~ v 7OEEZFRELET,

value vy MIEE, FEETX HHFIZ0~31 TF, &0~ 255 TY,

F 74 bOBMEE 2 ITEITH D FH A

MPLS-TE=Z> 7 4 F a2 b — 3

avy FER

FRLEDHA KS14 Y

D)—R ZEERE

JU—2  Zoawry FREAShELE,
6.0

AEIMED~ Yy B 7%, 28y MEOH —Ey FERTHLERH Y 77,
affinity-map 2~ > &MY KL T, K256 CEOEHOEAEERTEET,

22X 1D

3l

2R B
ID

mpls-te  FEAHLD , FX RS

WIS, BT 7 4 =7 4 2B EZH S THH02RLET,

RP/0/RP0/cpu 0: router# configure

RP/0/RPO/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0O/cpu 0: router (config-mpls-te)# affinity-map red 1
RP/0/RP0/cpu 0: router (config-mpls-te)# affinity-map blue 2

WIZ, By MIBIZESTT 74 =T 4 v~y 7 OEZ 15 ICRET A 2R LET,
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RP/0/RPO/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0/cpu 0: router (config-mpls-te)# affinity-map red2 bit-position 15
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application (MPLS-TE) ]

application (MPLS-TE)
TIVr—=rary hRAVOT T = a U A S BN TR ET S 121%. MPLS-TE H#)
HAREA v 24 —T7 24 A a7 4 Fal—3 3 F— KT application =~ > RZ2H L %
T, ZOMEEEZT 4 —7 T I, Zoawr RO no JBEXREHH L £,
application minutes
no application minutes

BXOHH minutes | BYAEIIE T 7Y r—2oa OB (YHAD) o FPHIE S ~ 10080 4y (7 H) T

AR FI4ILE

ATV R E—F

7 7 4V MEIT 1440 T,

minutes : 1440 (24 F#fY)

MPLS-TE HEW#IE A > X —T 2 AfA R a7 fFal— g

avy RERE

EREDAARZA

VY= EERE

Uy —= Zoavwy RREAINE LT,
6.0

TV =y a VHEERREBIOERETLLE, ZO M XAOT 7Y r—va HiEE Y
ML, BETEET, MRV OROTBIET 7'V 7r— a VIR EORE (47) W3
ébij—o

221D

3l

2R EfE
ID

mpls-te  FEHEY | FZIAL

WIZ, MPLS-TE A V' X —7 = A A1 TT 7V r—3 a UHEEZ 1000 23 25% T3 5
R LET,

RP/0/RPO/cpu 0: router# configure

RP/0/RPO/cpu 0: router (config)# interface tunnel-te 1
RP/0/RPO/cpu 0: router (config-if)# auto-bw

RP/0/RPO/cpu 0: router (config-if-tunte-autobw)# application 1000

MPLS FS 74w Too=F7Yr5avwo kR .



. attribute-flags

MPLS 5T 4wy Too=7yvyavv i |

attribute-flags

AH—T =2 A ADEMNT T 7 HFET DHITIE. MPLS-TEA VX —T =2 A A A7 £ F a2 lb—
v a v E— NTCattributeflags =~ > FEEHLET, 774/ hOBEICRERTIZIE, 0=
~ U RO noBEXEHEHLET,

attribute-flags attribute-flags
no attribute-flags attribute-flags

BX DA

AU R TFI4ILE

aAvU R E—F

attribute-flags X2 OBIRIFIZ N RZADT 7 4 =5 4 By Mkl En 3 7 B, &
FHiX 0x0 ~ OXFFFFFFFF C. 32 @M (v b)) 2R LET, BEOMIZ0 £
771X 1 T4,

attributes : 0x0

MPLS-TEA » Z—T A A AT 4 Fal—T g

avy FERE

EREDAA RZA4 Y

JY—R EERAE

JY—=2 Zoaxwr RREASHE L,
6.0

attribute-flags =~ > R Cix, Vo7 IZ@EERI0 S TT, — &5 O71=74E
FCREIND) 2EL bRV T, HEOV I BPMIO—B LD X EE L TEMRSL
LEOITLET,

A B =T 2 A ARMEZ T 0 — VT T T 4 7 ENDTH. BRI~y Ry RN
ZDBPHEL LA TEET,

2ZX7 1D

3l

2R EfE
ID

mpls-te  FEHEY | FZIAL

W, BT 5 7% 0x0101 IR ET AH 2R LET,

RP/0/RPO/cpu 0: router# configure

RP/0/RP0/cpu 0: router (config)# mpls traffic-eng

RP/0/RP0/cpu 0: router (config-mpls-te)# interface HundredGigE 0/0/0/3
RP/0/RP0O/cpu 0: router (config-mpls-te-if)# attribute-flags 0x0101
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attribute-names .

attribute-names

A B =T 2 A ADBMERET HITIE, MPLS-TEA v F—T 2 A a7 4 Fal—Ig
v E&— RTattributenames 2~ > R&EHALET, S 740 hOBEICRTICIE. Zoa<
Y RO no X EFHEHLE9,

attribute-names attribute name
no attribute-names attribute name

BX DA

AR R TFIAILE

AR E—F

attributename e 7213 16 HESCF AT L TR SN D @IS, RK32 DEtkEs &% 0 Y4
THZENTEET,

index BHADT NI Ty 7 AEELET,

index-number  { > 7 7 2AF S AEE L ET, FHIX 1 ~8 TT,

T 7 H N S OMEETIIMEITH Y £ A,

MPLS-TEA V' Z—T x2A A AT 4 X2l —T g

avy FERE

FEREDHA K4V

Jy—Z ZEEAR

DRDRE S Zoaxwy RREASHE L,
6.0

ZEIMEDO~ Yy B 7%, 32 8y F256 By MEOE—Ey 2R THENRH Y 77,

2ZX71D

3l

2R B
ID

mpls-te  FEHEY | FZIAL

I, TE U 7 IZJ@tts (Zo%a, R) 280 9 THHE2RLET,

RP/0/RPO/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0/cpu 0: router (config-mpls-te)# interface HundredGigabitEthernet 0/0/0/3

RP/0/RPO/cpu 0: router (config-mpls-te-if)# attribute-name red
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attribute-set

MPLS 5T 4wy Too=7yvyavv i |

HE Ny 77 v 7 ho XMy hE2RETHIZIE, MPLS-TE =20 7 X2 Lb—3 3 v
F— RTattributeset 2~ REETLET,

attribute-set auto-backup attribute-set-name {affinity {affinity-value mask mask-value | exclude
name | exclude-all | include name|include-strict name} | logging events Isp-status {reoptimize]|
state} | policy-class {range| default} | priority setup-range hold-range | record-route}

HEIA v o FoRrVDEMNEE Yy FERETHITIE. MPLS-TEZ2> 7 4 a2 b— g v £—
KT attributeset =~ > R&F(TLE T,

attribute-set auto-mesh attribute-set-name {affinity {affinity-value mask mask-value | exclude
name | exclude-all | include name|include-strict name} | auto-bw collect-bw-only | autoroute
announce | bandwidth bandwidth | fast-reroute [protect {bandwidth node|node bandwidth}] |
logging events Isp-status {insufficient-bandwidth | reoptimize|reroute| state} | policy-class {range
| default} | priority setup-range hold-range | record-route | signalled-bandwidth bandwidth
[class-type cl] | soft-preemption}

WRAF T aroEtty hERETHITIE, MPLS-TE 2 7 4 X2l —3 g F— KT
attributeset =~ REZFEITLET,

attribute-set path-option attribute-set-name {affinity {affinity-value mask mask-value| exclude
name| exclude-all |include name|include-strict name} | signalled-bandwidth bandwidth [class-type

cll}
ZOEWEE T 4 E—T NI T BT, T FOnoBEREFEHLET,

no attribute-set

BXDEREA

auto-backup HENW v 7 7 v 7 I N—TICRESNT-R
MOEEEELET,

auto-mesh HEIA v o Z—FICRESNTBIED
HEREELET,

path-option NRAFT v a ANCEE SN BEDOMEE S
TLET,

Xro Bt v S XRO DERICHHENS Z
LEBELET,

attribute-set-name Bty hOF oL — N EIEET H32

vy b OLFA,

affinity-value U7 TRED b o RN EARET BT DIC
VRN, 328N (By b)) 2ET32
vy o 10#EE, BHEOMEIZ0 E/21L1 T
9, #iPHIE 0x0 ~ OXFFFF T,
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attribute-set .

mask mask-value

Vo @grEs-—y 7 LET, 328
(By b)) 2F9 32y o 10 #EE, &
P~ 27 OfEIZ0 £ 72131 T3, &AL 0x0
~ OxFFFF T,

exclude name AN DHEEDT 7 4 =T 4 HRELET,
exclude-all TRTCOT 7 4 =T 4 BRI LET,
include name GODT T4 =T 4 REPITGRELET,

include-strict name

BODT T4 =T 4 HHEICRELET,

logging AN B =T = A ABMLO T X TERIE,

events AVHE—T A ABNOOX T AR
Mo

Isp-status LSPIRBELAH T 7 — LA X —7/LIC L%
‘a‘o

reoptimize LSPREOPTEH T 7 — L% A X —7 /LI L
£

state LSP UP/DOWN ZEH 7 T — L& A F—T )L
WZLET,

policy-class RY —=_R—=Z2D s RVERDTZDD Y
T AEELET,

range Fr R R — 7T ZADOHH 1~7,

default RY 2 —_R—=ZAD F  FIVEIROT 7 4V
b7 T A,

priority RV OB 2R E L £,

setup-range MESTESEIRN 25 E L7, HBECTE 58
PHIX., 0~7 T3,

hold-range BRI 2 E L ET, fEETX 54l

PHIZ, 0 ~7 T,

recor d-route

Mo FERENSLV— 28R LET,

signalled-bandwidth

BEaiRET 5 b R IE B 2 f7 E
L%,

MPLS FS 74w Too=F7Yr5avwo kR .



. attribute-set

AU R FI4ILE

ATV R E—F

MPLS 5T 4wy Too=7yvyavv i |

bandwidth MPLS-TE bk o RV LB 7 kg % % &
vy M THEELET, T 740 T
7=\ TV ORISR TR S AVE
9, #iPHIZ 0 ~ 4294967295 T,

class-type ct (EE) bRV OWBIRERD 7 7 2 &
AT HRELET, #@AIL0~1TY, 7
FARALT0NL, T a—rL F— LIRS
LET, 77AXAT 1L, BT 7T =11

*s LET,
soft-preemption ZORRNDIT N TV Ty g

HEA A X —TNITLET,

affinity-value : 0x0
mask-value : 0OxFFFF

MPLSTE =227 4 ¥ b—v a3 v

av Y RERE

FEREDHA FS14 Y

JY—R ZEERAE

VY=  Zoa<wry RREAShE L
6.0

path-option attribute-set N D BEYEICHRE S V72 fEIE, b b UL TR CBYEDRRE Z 151
FHA, L, 1 LLTETRBEINET, path-option L~V OFREIL b RV L~L D
RELV BEFMCTHD L RSN, EHSNLET,

attribute-set W CTHEE SAVTWARWEMETIE, #% ., MRV L-ULORRGE, 77—/ mpls
VAULDRRE, F721ET 740 MENST 7 40 MESRIR S E T, not

XRO Bt v M, A F Ty aro—#e L TREISUTHEETE £, XRO Bt v
K RZEDIEE . A2 LT GMPLS kv RADMEEIEE S, XRO TR 20 F1,

22X 1D

2R B
ID

mpls-te  FEHHY | FZIAL

Wi, BN 7T w7 RV DTEA VEZ—T =4 A @Mty b ERET D0
ZRLET,

RP/0/RPO/cpu 0: router# config

RP/0/RPO/cpu 0: router (config)# mpls traffic-eng

RP/0/RP0O/cpu 0: router (config-mpls-te)# interface HundredGigabitEthernet 0/0/0/3
RP/0/RPO/cpu 0: router (config-mpls-te-if)# auto-tunnel backup

RP/0/RP0/cpu 0: router (config-mpls-te-if-auto-backup)# attribute-set ab
RP/0/RPO/cpu 0: router (config-mpls-te-if-auto-backup)#
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WIiZ, BEIA Y2 FURADTEA VX —T A AZg@MER Yy FERET L0 %2R

L/jz—a—o

RP/0/RP0/cpu 0: router# config

RP/0/RPO/cpu 0: router (config)# mpls traffic-eng

RP/0/RP0/cpu 0: router (config-mpls-te)# auto-tunnel mesh
RP/0/RPO/cpu 0: router (config-te-auto-mesh)# group 1

RP/0/RP0O/cpu 0: router (config-te-mesh-group)# attribute-set aml
RP/0/RPO/cpu 0: router (config-te-mesh-group)# destination-list dl1l

R, BEIN Y 7T v 7 brrVOREMEE Y FERET D0l L ET,

RP/0/RPO/cpu 0: router# config

RP/0/RPO/cpu 0: router (config)# mpls traffic-eng

RP/0/RP0/cpu 0: router (config-mpls-te)# attribute-set auto-backup ab

RP/0/RPO/cpu 0: router (config-te-attribute-set)# affinity O0x1l mask Ox1

RP/0/RPO/cpu 0: router (config-te-attribute-set)# priority 3 3

RP/0/RP0/cpu 0: router (config-te-attribute-set)# policy-class 6

RP/0/RPO/cpu 0: router (config-te-attribute-set)# logging events lsp-status reoptimize
RP/0/RP0/cpu 0: router (config-te-attribute-set)# logging events lsp-status state
RP/0/RP0/cpu 0: router (config-te-attribute-set)# policy-class default

RP/0/RP0/cpu 0: router (config-te-attribute-set)# record-route

wIZ, BB A v bRV ORMEYt Yy bEBET 6 2R LET,

RP/0/RP0/cpu 0: router# config

RP/0/RP0/cpu 0: router (config)# mpls traffic-eng

RP/0/RP0/cpu 0: router (config-mpls-te)# attribute-set auto-mesh meshl

RP/0/RP0/cpu 0: router (config-te-attribute-set)# affinity include red blue
RP/0/RPO/cpu 0: router (config-te-attribute-set)# affinity include-strict yellow green
RP/0/RPO/cpu 0: router (config-te-attribute-set)# affinity exclude orange

RP/0/RP0/cpu 0: router (config-te-attribute-set)# affinity exclude-all

RP/0/RPO/cpu 0: router (config-te-attribute-set)# policy-class default

WIZ, RAF T a DR RV T 7 4 =T 4 BIXMESEEHIIE 2R ET L0 %

~LET,

RP/0/RP0O/cpu 0: router# config

RP/0/RP0/cpu 0: router (config)# mpls traffic-eng

RP/0/RPO/cpu 0: router (config-mpls-te)# attribute-set path-option myset
RP/0/RPO/cpu 0: router (config-te-attribute-set)# affinity 0x3 mask 0x3
RP/0/RP0/cpu 0: router (config-te-attribute-set)# signalled-bandwidth 2000

wiz, Bty b a0l ZRETHHERLET,

RP/0/RPO/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0O/cpu 0: router (config-mpls-te)# attribute-set xro attr0l
RP/0/RP0/cpu 0: router (config-te-attribute-set)#
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auto-bw (MPLS-TE)

B DEREA

AU R TIHIbE

AR E—F

N RNA VB —T = A 2D HBEIRNE Z 5% E L, MPLS-TE HEhHRIEA > % —7 = A A 2
V74X 2l — g E— RERBTAICIE, MPLS-TEA VX —T 2 A 27 4 F a2 b—
varE—RFCautobwa~vry FEMEALES, 20 XA OHEFEEEEZ T + £—7 1
THIIE, Zoavr RonBEXEz#HLET,

auto-bw
no auto-bw

ZOawy FIESIEELITF—V—NEH Y A,
T 7 v M TR, BHEMFIEIZ A R—T7 A TlEdH D EH A,

MPLS-TEA > Z—T A A AT 4 FXalb—T gy

avy FERE

FRLEDHA KS1 Y

D)—R ZEERE

JU—== Zoavwy FPREASHELE,
6.0

MPLS-TE HEfHRIEA > X —T 2 A A 27 4 X2 b—v a3 E— FEIGT 5I21E, auto-bw
o< REFERLET,

auto-bw =~ > K L load-shareunequal =~ > K& —f&IZHEHT 5 Z LI TEEHA,

load-shareunequal =~ > FClE, #HIFIZESNT o XA DARSESIEShE T, -
72 L. MPLS-TE H &) ikbg e ClImig 2" ZH £ 7, load-shareunequal =~ > RN &
MPLS-TE H B BiERERE DOl 5 2 3% &3 2554 1%. & MPLS-TE B Ehisig ~ o /L TR
AR OREEZIEET D2 2R LE T,
WO HEFRIED > ) O T L £,
o XNV OHBIHIBIEARET D L. BHEWFIENE D RV TA R—=T NI 0 F
To TOMDEENEESN TV RWES, SEIERNTA—ZOT 74V EBEHS
U, EMEMEIL L ET,
« HEHEARIE S 1 2D R U RV TA F—T T b & HERME (& 21, WAL —1to
INAE) 2BRtEENE T, HEIFIENSTXTO M2V TT =T Mcan5b & 81k
AMEIE L F9,
o HENHHRIEDS b RVICRESNZ L EICH L — NUERTTIZT 7T 4 7 T DY
B O R RV OREEHERINEITIR OIUER E CHE SN E T,

~

GE) INEHZ A ~—NT TITEEI L TCWATED, O o RILDOBEFHID
INEEA X NI, CHUN (& 201X, EBCRr Yy IithbhvE
R
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auto-bw (MPLS-TE) ]

221D 2Ry B
ID

mpls-te  FEHEY | FEIAL

& W, MPLS-TE HEBVHR 1 > ¥ —7 = X 207 4 Fa L—vay E— FEBith
T oHH R L ET,
RP/0/RP0/cpu 0: router# configure
RP/0/RP0/cpu 0: router# interface tunnel-te 1
RP/0/RP0/cpu 0: router (config-if)# auto-bw
RP/0/RPO/cpu 0: router (config-if-tunte-autobw) #
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auto-bw collect frequency (MPLS-TE)

B B R RS 2 3R E T 5 121X, MPLS-TE =27 f ¥ =2 L—3 3 & &— KT auto-bw
collectfrequency =~ > RAEH L E£9, BEMHRIRSEEZ T 7 4L MEIZY £ 21T,
Zoavry RonBEREEHLET,

auto-bw collect frequency minutes
no auto-bw collect frequency minutes

B DEREA

AU RTIAIE

avY kK E—FK

minutes [ EHIRIE SRR OMIFE (S HAL) . #PHIE 1~ 10080 T, 7 7 4/L bE 5 TY,

minutes: 5

/2, Zoavr RonBEXTIEET 7 M)y FERET,

MPLS-TE 2> 7 4 ¥ alb— 3

avwy FERE

FEREDHA RKS4 Y

JUY—Z ZEERAR

VU—== Zoawy RPEASHE L,
6.0

auto-bw collect frequency =2~ > K ClE, TXTO kLD H B HHRIRIESEE 2 5% € L &
ﬁ‘o

Ja—NVEHEZETTLHE, BEOT 7Y r—a VIO FroxovidEB S E R
o 77V r—a VI, AR SNIESE ChfrshE 1,

221D

3l

2RY EhfE
ID

mpls-te  FEHEY | FZIAL

WIZ, 100 43 O HEEIIEFIE D F o RV E2RET D012~ LET,

RP/0/RPO/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# mpls traffic-eng
RP/0/RPO/cpu 0: router (config-mpls-te)# auto-bw collect frequency 100
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autoroute announce .

autoroute announce

W — 7 =4 7'm bz (IGP) THLRRFE /SAES (SPF) OFHHEIZ F oL (horx
WIRT v 7 L TWDEE) ZHEHT2L9ICHET IR, AV F—Tx2f A a7 1F¥
L —3 3 v F— NTautorouteannounce 2~ > REFEHLET, T 740 NOBEICRETIC
. Zoa~vwr FOnoBERAEHALET,

autoroute announce [include-ipv6] [metric value]
no autoroute announce

BX DA

B DEREA

AU R TIHIE

ATV R E—F

include-ipvé  (f1:7%) IPv6 /L —7 ¢ > 7 FHDIS-ISIGP ~® MPLS-TE k> /L& 3@%1 L £ 7,

metric (EE) A7 — b =A 7w kab (IGP) OILRERE/ SAESE (SPF) Ot
value B O &S MPLS-TE ko %L % RU w7 288 LET,

Zoa=wry RIS ELIIF—TU—FIEH D T8 A,
IPv4 bRV E@BE L ET,

f B —TzA A AT 4 X2l — gy

avY RERE

EREDAARZA

\}

JY—R ZEERAE

JU—2  Zoawry FRHAShELE,
6.0

BEDIGP DRESNTWAHEE, o Fid, TE b AR AOFEICHEH S5 IGP ~
DOHEYL— R E LTHEMENET,

autoroute announce 2~ > RNEREINTWHELEA, SBHA~AD R RANRNADNL—F A R v
J1E. FOGELE~DFEIGP RADNL— KA R w7 LELL 720 £,

TF1ET 5354, autorouteannouncemetric i% &2 1% autoroute metric (28 ~4—37) FRIE & A4 —/3—
74 RLET,

G¥)

IS-IS {%. IPv6 MPLS-TE k> X /ViEEIZH R — T AHHE—D IGP T,

222 1D

2R B
ID

mpls-te  FEAHEY | FEiAL
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. autoroute announce

Bl W, HERE SPE OFHE TR 2V (FURART v 7 LTWAEHE) AT 2L9
IZIGP #RETHH 2R LET,

RP/0/RP0/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# interface tunnel-te 1
RP/0/RP0/cpu 0: router (config-if)# autoroute announce

WIZ. IGP ~® MPLS-TE | > %L IPv6 B Z{ER T Bl %7 LE T,

RP/0/RP0/cpu 0: router#configure

RP/0/RP0/cpu 0: router (config) #interface tunnel-te 65534
RP/0/RP0/cpu 0: router (config-if) #autoroute announce
RP/0/RPO/cpu 0: router (config-if-tunte-aa) #include-ipvé
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autoroute destination

autoroute destination .

MPLSTE k> gL T EIZ, v—T 4 VU 7TIERAN—A (RIB) (ZEBOAZT 4 v 7 V— & A
VAR=LTABIZE, A E—T 2 A ATE MRV T T 4 K2 Lb— g F— K Tautoroute
destination =~ > R&EMH L ET, BE L — MikdT 1 B—7MZT 512, Z0oav s R
DO no X EHEHLET,

autoroute destination ip-address
no autoroute destination ip-address

B DEREA

AR R FIAILbE

avU R E—F

ip-address RIB|{ZA v A =T B5L—FDFRARNT RLRAZEELET, T 74/ hL—
rEFBNZ, K6 DD — KEIRETXFET,

HEL— REEITT 4 BE—T7 > TWET,

A B =T =2 A A FRVTE

avy FERE

HEREDAA K1Y

JUY—X EKEAR
JUV—2x  ZoawryRRBREAShELL
6.0

Zoaxy RO ETDREDTA F7A4 13H 0 £H A,

229 1D

2R B

ID

mpls-te  FEHEY | FZIAL

W, TE Fo kL 10D RIBIZ4 DDN— a2 A VA N—LT 5L HICRETHHI%

%Li—é‘o

RP/0/RP0/cpu
RP/0/RP0/cpu
RP/0/RP0O/cpu
RP/0/RP0/cpu
RP/0/RP0O/cpu
RP/0/RPO/cpu

O O O O o o

router#configure

router (config) #interface tunnel-te 10

router (config-if)# autoroute destination 192.168.1.2
router (config-if) # autoroute destination 192.168.2.2
router (config-if)# autoroute destination 192.168.3.2
router (config-if)# autoroute destination 192.168.4.2
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. autoroute metric

autoroute metric

W7 —h v =4 7a haL (IGP) OILsREEL/ S AESE (SPF) OFHE T S415 MPLS-TE
R ZNVA RN w7 EBETHICIE, A X —Tz2f A AT 4 Falb—varE—KT
autoroutemetric 2~ > REMHLET, FHFEDA MY v 7 ZRELRWESIT, Z0a~vy
RO no FEREZFEHL ET,

autoroutemetric {absolute |relative} value
no autoroute metric {absolute |relative} value

HXDEREA absolute ffacf A b U v 7 B RE&EA FX—TMILET, EOA N v/ lix AN TEET,

relative fHxt 2 U v 7 F— REAF—7 M LET, E, A, EEFEro@Ez ANTE
=75

value  [GP DO¥LIE SPFEHHE T SND A R w7, FSHMEDHIPHIL -10 ~ 10 TI, #axt
fEOHFHIT 1 ~ 2147483647 T,

AT RFIAHILR FARHEIL 0 T,

ATV R E—F A B —T A AAT 4 X2l — g

avwy FERE JYy—x ETENE

JU—== Zoawy RPEASHE L,
6.0

FEREEDHA K54 > autoroutemetric 2~ > FTIE, FEE~DRIEIGP NADT 7 4V hD b F—FA R
7% EHEEZLET

N

GEX)  fFfE$ H%A . autoroute announce (25 ~<—737) FREIL autoroute metric X € & A —/3—F A
l\\\ Li—é‘o
2242 1D AR5 EE
ID

mpls-te  FEHEY | FEIAL

Bl WAz, MPLS-TE b2/ A b U w27 & UCHEHMED -1 2T 5 X 512 IGP OYLiE
SPF DR ZHRET HHZ R LET,

RP/0/RP0/cpu 0: router# configure
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autoroute metric .

RP/0/RP0/cpu 0: router(config)# interface tunnel-te 1
RP/0/RP0/cpu 0: router (config-if)# autoroute metric relative -1
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B avto-tunnel backup (MPLS-TE)

auto-tunnel backup (MPLS-TE)

B DEREA

AU RTIFIE

AR E—F

* 7 A MKy 7 (NHOP) BIUFXI A MKy 7OFR7 A ik (NNHOP) /Nv 77 7k
VAN EHBEICHEE L, BEIR XL RNy Ty T a7 X ab— gy E— Nk
95121, MPLS-TE =27 4 ¥ 2 L—3 3 » F— KT auto-tunnel backup =~ > K& L
F9, NHOPBLXUINNHOP Xy 7 7 v 7 b V%7 U7 $T5I1I21E, Z0a<2 RO no B
REFEHLET,

auto-tunnel backup
no auto-tunnel backup

Zoa<wy RIZEBIEELIZTF—TU—FiEH Y 8 A,
F 74 NOBMEE 2 ITEITH Y FH A

MPLS-TE 2> 7 4 ¥ o b —3 3

avy FERE

EREDAA RZA4 Y

D)—R ZEERE

VY—= Zoaxwy RREASHE L,
6.0

HEI R L Ny 7T v R RACONT tunnd-ID O Z AT ALERH Y £, #
5 L7aWEA, brruinTnbERInERA,

Zoa<y Fono ATk, auto-tunne backup =~ > K£721% nhop-only =~ > K& L
TRRE S 472 NHOP 38 KOYNNHOP /Ny 7 7 7k U XL Dl F 3 HIBR S IVE T,

2ZX21D

2R EfE
ID

mpls-te  FEHEY | FZIAL

51
&IZ. NHOP BLONNHOP Ry 7 7 v 7 bz HEIWI/ER T 2012 R L%
T,

RP/0/RP0O/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0/cpu 0: router (config-mpls-te)# auto-tunnel backup
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backup-bw .

backup-bw

HBA A —T 2 A ABARET DT-OIHHEIND) MPLS-TE/ XY 77 7 R R LDy
JT vy THIBEERET DL, A v F—T oA AT 4 X 2 b— 3 F— K Thbackup-bw
aw REMEALET, T 740 FOBEICETIZIE,. Z0a<wy ROonoBRXEEH LET,

backup-bw {backup bandwidth {any-class-type| classtype ct} | global-pool {bandwidth|unlimited}
| sub-pool {bandwidth | unlimited} | unlimited {any-classtype| class-type ct}}

no backup-bw {backup bandwidth {any-class-type| class-type ct} | global-pool {bandwidth |
unlimited} | sub-pool {bandwidth | unlimited} | unlimited {any-classtype| class-type ct}}

X DA backup bandwidth MPLS-TE N 7 7 v 7 hy F NI Lo TSN AEZD T —1 O
Ny 7Ty THEIRE, RIS ey M (kbps) THREL X7,
EEFHIE 1 ~ 4294967295 T,

any-class-type RESNTEBEDI TA XA TD R FNMTED Y THND Ny T
Ty TR AR R LET,

classtypect Ry Ty THIBED 7 52 44 FaFRLET, #MIZ0~1T
j—O

global-pool bandwidth  (RDM f} & D474 #E DS-TE) MPLS-TE /X v 7 7 v 7 k> F LT
FoTRitsND 7 a— SV T — DNy 7T v TR FoR L E
4, RIS ey VB TIREL £, FPHIT 1 ~ 4294967295 T
7,

unlimited TR O I 2 s L £ 7

sub-pool bandwidth (RDM f} & D HEATHEHE DS-TE) MPLS-TE /N> 7 7 v 7 kU RILIC
LoTREEND T T — DRy 77 v THEEE R L ET, H#
g X o vy M THE L £, BRI 1 ~ 4294967295 T
T, No I T v 7T MRV EFRATEDOE, 77— LOERiE%
T 57~ A4 »F K& (LSP) 721 T9,

ATV R FI4A R BIRRLOMEEDZ FR X4 7T,

ARV FE—F AR —T A AT 4 Fal— g

V)=  Zoavwry REAShELL,
6.0

GERLEDHA KSq4> Sy 77 v 7FHkiEs, fRMAEIcTs2Eb, #IRALICTSZEHTEEY, £z, 7
0=/ S R0 T T VI EH BT AL, EOF— LI HLEAETRVWEYICTE I L
HTEET, I — VT =Dy 7Ty TR E AT 5Ny 77 v TR, Tr—A
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. backup-bw
=D LSP FIFNMEHINET, VTS —ADONNy I T FEIRIECIX, T —D
LSP 72 MRS N E T,
UEBEDOT =7 a—r ) =BT 7T — D) HlfREE DRy 7T THIIEN R E S
7oy 7T w7 Rt BEREr OFENERE SN LSP OfREMICEI Y ¥ ToH
HZEIEHY EHA,
Ny 7T THARMEIZ LV . FastReroute (FRR) D#HHMMERENRMAE I EJ, FRR OHHLIE
R TIL, 2 SOHE T — v (7 TR 24 T7) ZfEMT 2 DiffServ-TE 25 R — b & T
F9,
TIARAT O, T u— L F—VIZEREIZE LRV F9, 7 TR XA 7 1%, Russian
Doll Model (RDM) #4259 77— L lEI BB Ic L LS 72 0 £,

2249 1D 2R EE
ID
mpls-te  FEAHRY | EXIAR

#l

WIZ, ZTa— )L F—)b (FT5AZALTF 0D V) ORIEIEZFIH+ 2 LSP
MEL TRy I T o7 bVl BRETLIHERLET, Ny 7T w7 hrxil
TiE, RS F RSN E T A,

RP/0/RP0/cpu 0: router (config)# interface tunnel-te 1
RP/0/RPO/cpu 0: router (config-if)# backup-bw global-pool unlimited

EyA e

RP/0/RP0/cpu 0: router (config)# interface tunnel-te 1
RP/0/RP0/cpu 0: router (config-if)# backup-bw unlimited class-type 0

WOBITIX, N7 T w7 bRz 2iE, YT 7= (IFTAXALT1D R R
P oOEIEEZRAT 2 LSP THEAINET, Ny 7T v 7 bR 2iE, &K 1000
2=y NOFEERE R L E9,

RP/0/RP0/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# interface tunnel-te 2
RP/0/RP0/cpu 0: router (config-if)# backup-bw sub-pool 1000

ER

RP/0/RPO/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# interface tunnel-te 2
RP/0/RP0/cpu 0: router (config-if)# backup-bw 1000 class-type 1
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backup-path tunnel-te .

backup-path tunnel-te

MPLS-TE F v R AEHRELTHHA L X — T = A AZEENGF#ET 521X, MPLS-TE A >
H—T 2 AT 4F 2l — 3 F— FTbhackup-pathtunnd-tez~> REEH L ET,
F7 4V FOFHEICRERTIZIE. Zoavr FOnoBERAEFEHLET,

backup-path tunnel-te tunnel-number
no backup-path tunnel-te tunnel-number

B DEREA

AR TFIAILE

aAvU kR E—F

tunnel-number { > % — 7 = f R EARHET D bR DOE, #PHIZ 0~ 65535 T,

T 7 H N S OMEETIIMEITH Y EE A,

MPLS-TEA v Z—T x2A A AT 4 X2l —T g

avy FERE

FEREDAA RZM4 Y

J—R EERAB

VY=  Zoavr FBREASRELRL
6.0

RESNIA LV E—T 2 A ARX T LTOWDESE vy T ERTh, RV Shi-
BE) . T E—T A AT (RFELSP LIFENDMMDT~)L 24 »F K 232 (LSP)
B2 BREENTWENT 74w 7iF, Ny 7T v7 b bE~OEm#EEL—T 4 7

(FRR) ZEH L THA—T 4 7 SNET,

WIZ, FRR 72 RZEFT LA FIA4 #rnLET,

s ZDaAV Y RERRD N FVTH L TEEREIANT 2T, EH0 RNy s T v7)
NoARNAVTRICA VE—T oA A RETEET, ZOa~v L RE{EA U H—T oA A
KLTANTHZET, AL N7 T v7) MRV TEBDOA U H—T = A A%iri#
TXET,

B LB —T 2 A AERET DT OIEHSIND NNy 7T v T F U RVITIE, B
IP7 RLAREESNTWDOIXLENRHD £77,

Ny T T hrpNE, FNIMREL TWAAS U H—T 2 ALFRILA VH—T A A
ZiEETE A,

*FRRA 7> a VIR ESNITE hoxid, Nov 777 bt LTHEHATEEY
g

e N 7T w7 F UV TRE LSP 1Tk L TIREL LT 256, TNy 7T v b
FIVTIIRE LSP O/XA TR/ — REM AT XLENH Y 77,

RNy I T T FURADFETLIP T R A2 LU Merge Point (MP; ~— ARA k) 7
RLR (N7 o7 MRV OKIET RLR) IXBERETHIMLERH Y £7°,
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. backup-path tunnel-te

\}

CGE) v )—FRTx—VLTCWAEHEONRNy 7T Fo ko TIRESNDTE o x
I, La— R L—hE2RETHVLENHD £7,

221D 2Ry B
ID

mpls-te  FEAHEY | FEIAL

& WIZ. R RABHEALTA L 5 —7 = A 2% RET HH 2R LET,
RP/0/RPO/cpu 0: router# configure
RP/0/RP0O/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0O/cpu 0: router (config-mpls-te)# interface HundredGigabitEthernet 0/0/0/3
RP/0/RPO/cpu 0: router (config-mpls-te-if)# backup-path tunnel-te 100
RP/0/RPO/cpu 0: router (config-mpls-te-if)# backup-path tunnel-te 150
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bidirectional [

bidirectional

MPLSTE ~ > /O LSP ZHE L. LSP DD T A —Z & EFHT A121%. MPLS-TE
A B —T 2 A AT 4 F a2l — 32 F— FThidirectional =2~ > & L F,

bidirectional association {id value| source-address IP address|global-id value|type co-routed
| fault-oam}

BX DA

AR R FIHILE

avU R E—F

bidirectional MITTH LSP 5% € L £,
association 516 LSP DR Ef T /85 A — 2 B HEELET,
id value BRI 23k 3 o EE =, ®iPHIZ 0 ~ 65535 T,

source-addressvalue Y N— Z S A NMKEZR LSP OXETLIP 7 KL AZFRE L7,

global-id value 70—,V D Z il B EH . HPHIZ 0 ~ 4294967295 T, TV 4
v MEZ 0 T,

co-routed WA CSPF A L C, FAEICV—TF 4 V ENTZLSPAREL T,

fault-oam FIHIZV—T (> 7 &= 510 LSP OfEE OAM %% & L £,

MoV A B =T oA RET 4 =TV TT,

AV B —T A AT 4Fal—v gy F—F

avy FERE

FRLEDHA KS1 Y

Jy—Z ZEEAR

JU—2  Zoawry FREAShELE,
6.0

Zoa~y ROMMISHET DREDTA R4 13HV FHA,

229 1D

2R B
ID

mpls-te  FEHMY | FZIAL

151
Wz, BT S, A AL—T 4 v 7 E T, M7 MPLS-TE b v RV EZRE
THEERLET,

RP/0/RSPO/CPUO:router# configure
RRP/0/RSP0O/CPUO:router (config)# interface tunnel-te 1
RP/0/RSP0O/CPUO:router (config-if)# bidirectional
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B vidirectional

RP/0/RSPO/CPUO:router (config-if-bidir)# association id 1 source-address 11.0.0.1
RP/0/RSP0/CPUO:router (config-if-bidir) #association type co-routed
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bw-limit (MPLS-TE) .

bw-limit (MPLS-TE)

R HRIVZERTE T 2 e/ K ORK H B kiR & 3% 9~ 5 121X, MPLS-TE H &4 kiE A > % —
7:42:/74%lv%ya/%%hfmwmn27/%%@%Li¢o_@% ExT 4
T T BT, Toawr RO no R AFEH L7,

bw-limit min bandwidth {max bandwidth}
no bw-limit

B DEREA

AU RTIHIE

avU R E—F

min bandwidth k> kL Of/ N B EIEHEIE 2 3% L E 9 (kbps HAL) . #EPHIT0 ~ 4294967295
T, 774/ ME0TE,

max bandwidth ko 3L fe Kk BB HHEZ 3% E L £ 7 (kbps A7) . #iPAIX0~ 4294967295
T9, T 74/ MiE 4294967295 T,

min: 0

max : 4294967295

MPLS-TE HEHEA v X —T = Af A a7 4 Falb— g

avwy FERE

FEREDHA KSM4 Y

JUY—R ZEERAR

Y=  Zoa<wry RREAShE L,
6.0

min ¥—U—R& max ¥—U— FOMFERTETHLERH Y 4,

bw-limit =~ > R Tl MAHBRIEN T 7 4L MED 0 ICHBEIRIZERE S E T, £, bw-limit
g~ RCIRERKIENRT 7 4 /L MED 4294967295 kbps 12 HEIRIICERE S E T,

min ¥—7— ROER max ¥ —V— LY H REWIEE, bw-limit =<2 Ri3fESE SN E T,
HEIHHRIE2S T CTIZET SN TV D & TR/ N E IR RIRIR A 3R R LOEE L7255 A .
FD MRV DROEIRET 7 r—a URREBEERSITET, 72E 23 BED R
RAHIEME 2 30 Mbps T, F/NFIIE Y 50 Mbps IZE R SN2 GA, ROT 7Y r—va Tl
ko R VHSIRIE AY 50 Mbps [ZRRE SV E T,

22X 1D

3l

2R EfE
ID

mpls-te  FELEY | FZIAL

WIZ, b RN DN X ORRAEE 2R E T 282~ LET,

RP/0/RP0O/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# interface tunnel-te 1
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B owtimit (vpLs-TE)

RP/0/RPO/cpu 0: router (config-if)# auto-bw
RP/0/RP0O/cpu 0: router (config-if-tunte-autobw)# bw-limit min 30 max 80
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clear mpls traffic-eng auto-bw (MPLS-TE EXEC) .

clear mpls traffic-eng auto-bw (MPLS-TE EXEC)

BEEREY > I L— &2 2 U7 L, f8E LT N x0T 7Y r—3 a3 o HIH & F
9% 1Z1%. XR EXEC *&— R T clear mplstraffic-eng auto-bw =~ > FZH L £9°,

clear mplstraffic-eng auto-bw{all | internal | tunnel-te tunnel-number}

BX DA all FTARTO b0 BRIV — A2 2 VT LET,
internal TRTOHBHF IR ONE T — 2 HEE2 7 VT LET,

tunnel-te tunnel-number feEd Ko kLo BENESSIE Y SV AL — R E 2 U T LET,
tunnel-number 51401, VI L — 27 VT3 HT2DITfEH
SNd b3V ID TY,

ATV R FI4ILL  T AN NOEEEIXEIEH Y EH A

97 R E—F XR EXEC E— F
vy RERE Jy—x ZEEARRE

V=2  ZoavwryIREAShELL,
6.0

FEREDHA K54 PURABEESTWRWEE, clear mplstraffic-eng auto-bw =~ > i B B IE A3 A
F=T Mo TV FT_NTD hx a7 U T LET,

H BRI N A R —T TR > TWAE F LTI, AL — B LU By
B BE T 2 IR OFIRIETIEE & CTHEFF SN E T, 77U r—y a VIR HEEE L, &K
IWEERIE 2 R Y By hENET, bR TR, ROT 7V r—v 3 & THIEDH:
SoE A Uit £9,

221D 2RY B
1D 1F

mpls-te 52
17

B Iz, show mplstraffic-eng tunnelsauto-bw brief =~ > K k> x &5 0 O HE#H;
SR (B9 D IE OB 2R L E T,

RP/0/RPO/cpu 0: router# show mpls traffic-eng tunnels 0 auto-bw brief

Tunnel LSP Last appl Requested Signalled Highest Application
Name ID BW (kbps) BW (kbps) BW (kbps) BW (kbps) Time Left
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. clear mpls traffic-eng auto-bw (MPLS-TE EXEC)

tunnel-tel 278 100 100 100 150 12m 38s

wIZ, b E S0 O BEEEEY AL — a2 2 ) T AR AR L ET,

RP/0/RPO/cpu 0: router# clear mpls traffic-eng auto-bw tunnel-te 0

RP/0/RP0O/cpu 0: router# show mpls traffic-eng tunnels 0 auto-bw brief

Tunnel LSP Last appl Requested Signalled Highest Application
Name ID BW (kbps) BW (kbps) BW (kbps) BW (kbps) Time Left
tunnel-tel 278 100 100 100 0 24m Os
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clear mpls traffic-eng auto-tunnel backup unused .

clear mpls traffic-eng auto-tunnel backup unused

KEROBEN Y 7T v 7 bRV EHIFRT 521X, XREXEC *£— K C clear mplstraffic-eng
auto-tunnel backup unused =~ > R&2#H L £,

clear mplstraffic-eng auto-tunnel backup unused {all | tunnel-te tunnel-number}

BX DA all FTRCOKBHAOABNY 7T v T ho a7 V7 LET,

tunnel-te tunnel-number krEDRBHOAB NSy 7T v RV EZ VT LET,

ATV RFEIFIN R T AN NOBEEIEIEH Y EEAL

ATy R E—FR XR EXEC £— I

vy RERE J)y—R ZEEAS
JYy—2  Zoavry R FBREAISRELL
6.0

EELEOHA KSqy READET RV Ny 7T o7 FrxE, FRR bV ER#ET 572012810 4 TH
AR b R LTT,

Zoa<wy ROEMEIZ, FALT YU MEICETAEHEINRNY 77 v X Mo ADNHIBRENSD
timersremoval unused =~ > KOH[RYIIL & 6] C T,

221D 22 B
1D 1%

mpls-te 52
17

1

Iz, show mplstraffic-eng tunnelsunused =2~ > RORMBHDO NN 7 7 v 7T HE) kv
RV D IEROBIZ R LTI,

RP/0/RP0/cpu 0: router# show mpls traffic-eng tunnels unused

WIZ, REHOANy 7T v T7HB b xvze 7 VT4 5612 L ET,

RP/0/RPO/cpu 0: router# clear mpls traffic-eng auto-tunnel backup unused all
RP/0/RP0/cpu 0: router# show mpls traffic-eng tunnels unused
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. clear mpls traffic-eng auto-tunnel mesh

clear mpls traffic-eng auto-tunnel mesh

TRTCORBEHOBHB b FV Ay asmfiz s V79 5121F, XREXEC E— K Tclear mpls
traffic-eng auto-tunnel mesh =~ > K& A L £,

clear mpls trafficceng auto-tunnel mesh unused {all | tunnel-te}

B DEREA all WAL TN TOREHOAE) b x5k E2 7 VT LET,

tunnel-teid | R LIDIC L > TSN D REHOHE) b 256t 2 V7 LET,

ARVREFIALL AL

ATV R E—F XR EXEC £— F
avy FERE J)—R EERE

JJ—== Zoavwry FPREASHELE,
6.0

FEHEDAA KSq4y ZO0a~xy FROEICEET DREDOHA R4 13H 0 A,

X7 1D ZRY
1D 1%

mpls-te 52
7

Bl Iz, clear mplstraffic-eng auto-tunnel mesh =~ > KOl 2R L E T,

clear mpls traffic-eng auto-tunnel mesh
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clear mpls traffic-eng counters auto-tunnel mesh .

clear mpls traffic-eng counters auto-tunnel mesh

TRTCOHB MY FNAV Ay a iy 2a7 )T 5121, XREXEC £— RO clear mpls
traffic-eng counters auto-tunnel mesh =~ > & L £,

clear mpls traffic-eng counters auto-tunnel mesh

ZOawy FIESIBEELITF—U—RNEH Y A,

ARVRFIFAL RL

AT R E—FK XR EXEC £— K
av Yy FERE Jy—x ZEERE

J1J—= Zoawy RREAINE L,
6.0

FEREDHA KSq4y O~y ROMEMITEET DREDOHTA K74 13H 10 £ A,

227 1D 2R B
1D &
mpls-te 52
17
Bl IZ, clear mplstraffic-eng countersauto-tunnel mesh =~ > KOl &R L E T,

RP/0/RP0/cpu 0: routerclear mpls traffic-eng counters auto-tunnel mesh
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. clear mpls traffic-eng counters auto-tunnel backup

clear mpls traffic-eng counters auto-tunnel backup

MPLS-TE HE) h> v Ny 77 7 1w 2% 27 )74 5121E, XREXEC £— R C clear
mplstraffic-eng counters auto-tunnel backup =~ > R&fH L £,

clear mpls traffic-eng counters auto-tunnel backup

T DI Zoawy RIEBIEELIEXF—U—REbH Y A,

ATVRFEIAIRN T 7ANNOEEELIIMEITZS D A,

AT R E—R XR EXEC £— K
2% KRR JY—2  EERE

Y=z  Zoavwry RREAShE L,
6.0

FEHEDAA KS4y Z0a~y ROEHICEET LREDOHTA R4 13D £ A,

271D 2Ry B
1D 3
mpls-te 52
7
1

WIZ, BEWVSY 7T w7 RN DAT o BZ T XTHIBRT 2612~ L ET,

RP/0/RP0/cpu 0: router# clear mpls traffic-eng counters auto-tunnel backup
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clear mpls traffic-eng counters global .

clear mpls traffic-eng counters global

B DEREA

AU R TIFIE

AR E—F

Wl MPLS-TE h> VB o2 %27 U 73 5i21%. XREXEC £ — KT clear mplstraffic-eng
countersglobal =~> RK&fHL £,

clear mplstraffic-eng countersglobal
Zoawy RZFSIEELEFTF—TU—NEH D A,
T 7N SOEETIIEIZH Y £ AL

XR EXEC £— K

avy FERE

FRLEDHA KS1 Y

J)—R EERE

JUJ—= Zoavwry FPREASHELE,
6.0

Zoa~y ROMMISET DREDTA R4 13HY 8 A,

227 1D

3l

2R B
ID (3

mpls-te 52
17

Wiz, NESMPLS-TE o)V o2 a7 ) T4 562 R LET,

RP/0/RP0/cpu 0: router# clear mpls traffic-eng counters global
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. clear mpls traffic-eng counters signaling

clear mpls traffic-eng counters signaling

MPLS bRV DV T F V7o 25707 (BEallsgE) T5121%, XREXEC E— R
C clear mplstraffic-eng counterssignaling =~ > R&H L £,

clear mplstraffic-eng counterssignaling{all | [{heads | mids | tails}] | name name | summary}

BX DA

AR TIHIE

ATV R E—F

all FRTOMPLS-TE F XADH T 2% VT LET,

heads (EE) HBOL—FIZ~y EBRHD MLz FRR LET,

mids (EE) "ABONL—ZIZI v FRA UV IRSHD ForrEFrLET,
tails (EE) JBOL—FIZT—ABHD F o FaFRr LET,

namename }5iE L7481 MPLS-TE > RADA T 2% 7 V7 LET,

summary o2 OEE 7 VT LET,

T 74N FOBEEITEITZSH Y FHEA,

XR EXEC £— R

av Y RERE

JY—R EERAE

Uy —= Zoavwy RREAINE LT,
6.0

FEREDHA KSq4y ZALZMRICHERTEDLLIICTXITOMPLS 7V # 2B |Z&ET LT, clear mpls

traffic-eng counterssignaling =~ > K& H L £9°,

227 1D

3l

2R EhfE
ID

i

mpls-te  FEAHRY | HEIAL

RIZ, TRTCOAT B %7 VT T HHZRLET,

RP/0/RPO/cpu 0: router# clear mpls traffic-eng counters signaling all
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clear mpls traffic-eng counters soft-preemption .

clear mpls traffic-eng counters soft-preemption

VI RNTV T a UEHERO I T o2 R 7 VT (BallEE) 7501, XREXEC E—
K C clear mplstraffic-eng counter s soft-preemption ==~ > K& H L F9°,

clear mplstraffic-eng counters {all | soft-preemption}

B DEREA

AU R TIHIE

AR E—F

all T _THOMPLS-TE bRV DIH T ZH7 VT LET,

soft-preemption v 7 K S =L S g v v XOkEESRE 7V T LET,

L

XR EXEC £— K

avy FERE

FREDHA K514

Dy—R ZEERAE

1) —= Zoawy RREAINE L,
6.0

clear mplstraffic-eng countersall =~ > F&fiHl LTI _XToOI v 2n s ) 7Eans &, Y
T TV Ty a VRREHERO D U U XITABICZ VT ShvET,

22X 1D

3l

2R B
ID (3

mpls-te 52
17

RIS, TXTCOAV B VT 502 RLET,

RP/0/RP0O/cpu 0: router# clear mpls traffic-eng counters signaling all
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. clear mpls traffic-eng fast-reroute log

clear mpls traffic-eng fast-reroute log

B DEREA

AU R TIFIE

AR E—F

MPLS @ /L—7 4 > 2 (FRR) A X hon 7 %27 U7 3 5I121%, XREXEC*E— K TCclear
mplstraffic-eng fast-reroutelog =~ > K&/ L £,

clear mplstraffic-eng fast-reroute log
Zoa<wy RZFSIHELEFEF—TU—REH D THA,
T 74N NOBEEITHEITSH D A

XR EXEC £— K

avy FERE

FRLEDHA KS1 Y

J)—R ZEERE

JUJ—= Zoavwry FPREASHELE,
6.0

Zoa~y ROMMISET DREDTA R4 13H Y 8 A,

227 1D

3l

2RY B
ID

mpls-te  FEHEY | FEIAL

WIZ, FRRAXY bouZ %7 V73 5RO 5%~ LET,

RP/0/RP0/cpu 0: router# show mpls traffic-eng fast-reroute log

Node Protected LSPs Rewrites When Switching Time
Interface (usec)
0/0/CPUO POO/1/0/1 1 1 Feb 27 19:12:29.064000 147
0/1/CPUO POO/1/0/1 1 1 Feb 27 19:12:29.060093 165
0/2/CPUO POO/1/0/1 1 1 Feb 27 19:12:29.063814 129
0/3/CPUO POO/1/0/1 1 1 Feb 27 19:12:29.062861 128

RP/0/RP0O/cpu 0: router# clear mpls traffic-eng fast-reroute log
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clear mpls traffic-eng link-management statistics .

clear mpls traffic-eng link-management statistics

FTRTOMPLS-TET I v vavay ha—faHE@E 27 YV 79 5I2iL, XREXECE— R
T clear mplstraffic-eng link-management statistics =~ > K& L £,

clear mplstraffic-eng link-management statistics

XD Ioawry RZEBIEELEF—TY—FEH D THA,

ATV RFI4ALN T ANV POEMEEITEEZSH Y FH A,

ATV R E—F XR EXEC £E— F
av Y FERE J)y—x ZEEAB

Uy —= Zoawy RREAINE LT,
6.0

EELEOHA KS4Y ZO0avxy FOBRICHETIREDTA T4 13dH 0 A,

221D 2Ry B
ID

mpls-te  FEHEY | FEIAL

#l WIZ, TRIvyvay ay ha—03XTO MPLS-TE #ittE®RE 7 UV 73 541%
/j——\‘[/ij—o

RP/0/RP0O/cpu 0: router# clear mpls traffic-eng link-management statistics
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B conect-bw-only (MPLS-TE)

collect-bw-only (MPLS-TE)

B DEREA

AR TFI4IE

AR E—F

HIE 2 B B ISR L 7\ CHAIRIE O IR 72T 2 3¢ B 5 121X, MPLS-TE H Bh-iskig 1
H—TxA A A7 4 Fal—rarE—RFT cilect-bw-only 2~> RZFEHLET, ZD
BREAT 4 E—7 T AL, Zoavr FonoBERAHH L £,

collect-bw-only
no collect-bw-only

Coavy MCHBE IR — T — NEb Y £ A,
BRI OUUEIL, | F—T A E LT 4 E—T AT,

MPLS-TE HE/EIRIEA > ¥ — T oA A a7 4 X2l — 3y

avy FERE

FEREDHARFS1Y

D)—R EERE

Y=  Zoa<wry R RpPEAShELEL
6.0

HENHAIE Y b o %L BT TICEITEN TV D & T (T collect-bw-only =< > K& A X —7 )L
WD e, WHIET 7Y r— a2 VEEOREENGT 4 B—T7 e 0 £, FEEORERIE T
TV r—va A F—T7VIT DN, BERRIEOEEDO AT — 2 22 G TE £ 7,
HEV IR 2N TIZIATEN TV D b kb dcollect-bw-only 2~ > F&F 4 E—7 23 %
&L EERORMET 7Y r—a s, ROT 7V r—va YIRS F xR TITbRVET,
F RV THRE SN TW ARSI IUE 7 7 7ICBfR72 <, WIgET 7' ) r— a v % Fl)
CT 7T 47T 52 b TEET, BET 7V r—ra a7 77 47123 5120F, XR
EXEC “E— KT mpls traffic-eng auto-bw apply (MPLS-TE) (91 X—3) a~<  REfHLE
D

2ZX21D

3l

2R B
ID

mpls-te  FEHEY | FEIAL

WIZ, BB 2 R LW TR OIUR 2T 2 A R =T WZ T 56 2R LET,

RP/0/RP0/cpu 0: router# configure

RP/0/RP0/cpu 0: router(config)# interface tunnel-te 1
RP/0/RPO/cpu 0: router (config-if)# auto-bw

RP/0/RP0/cpu 0: router (config-if-tunte-autobw) # collect-bw-only
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destination (MPLS-TE)  [J|f

TE F > RIVDFEHET RLAZHRETHICIE, AV F—T A A AT 4 X2l — gy F—
KT destination =2~ > FEFEHALET, T 74/ FOBEICRETICE., Z0a<wr RO no B

destination (MPLS-TE)
XEFEHLET,
destination ip-address
no destination ip-address
BXDEREA ip-address MPLS-TE/L— % ID D557 K1 %,

aAvY R FI4ILE

O R E—F

T 74N FOMEEIIMEILH Y £ A,

AR —T A AT 4 Fal— g

avy FERE

FEREDHA KS4 Y

\}

JUy—Z ZEERAR

V)=  ZoavwryFREAShELL,
6.0

GE)

K R NVDFEHLET FLU A T—E D MPLS-TE /L —& IDIZTAMERHVET, /— K ED
MPLS-TE U > 7 7 RLR|ZT D2 LT TxEHA,

Point-to-Point (P2P) k%L DS . destination 2~ R 1{7oa~r RELTHFERENE

¥,
224 1D 229 B

ID

mpls-te  FEAHLD , FX RS
#l

RIZ, tunnel-tel DFEHET KL A% 10.10.10.10 IZRET A H 2R L £,

RP/0/RP0/cpu 0: router# configure
RP/0/RP0/cpu 0: router(config)# interface tunnel-tel
RP/0/RP0/cpu 0: router (config-if)+# destination 10.10.10.10
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B disabie (explicit-path)

disable (explicit-path)

HE I I TWVWB /XA MPLS-TE b > R ATHEA SN2WE 22T 5120, HRAR 207 ¢
Xzl —v gy ET—RNCdisablea~> FE2EALET, 77+ boBMEICETIZIE. 20
g Fono N EEHLET,

disable
no disable

X DERHA ZOavwy FIZESIEELITF—V—RNEH Y £ A,

ATV R FI4AE RS RFA =TT,

AT R E—F RN RA a7 4 Falb— g
av Y RERE D)—R EERE

Y=  Zoa<wry R RpPEAShELEL
6.0

FEREDHA KSq4y O~y FOEMIZEET DREDOHTA RI7A4 13H 10 £ A,

221D 2Ry B
ID

mpls-te  FEHEY | FEIAL

#l WD, BRI SR 200 25 4 £ —T AT BHIE R L ET

RP/0/RPO/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# explicit-path identifier 200
RP/0/RPO/cpu 0: router (config-expl-path)# disable
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ds-te bc-model .

ds-te bc-model

TG YL AA wF R)L—F (LSR) 2K CHE ORIEHIKTE T /L (Maximum Allocation Model

F 7213 Russian Doll Model) % A x—7/WZF HIZlE, MPLS-TE 2> 7 4 Fa b — 3 v E—
R Cdstebc-modd =~ > REHEHLET, 7 4/L hOBEICETICIE, Zoa~2 Kdno
FEXEZHEHLET,

ds-te bc-model mam
no dste bc-model mam

BX DA

aAavv R TFI4ILk

AR E—F

mam Maximum Allocation Model (MAM) iR HEIKIET VA A 2 —T M LET,

RDM 235 7 # )V kN OHSRIEHFITT T,

MPLS-TE=2> 7 4 ¥ alb— 3

avy FERE

FEREDHA FS1 Y

\}

JU—Z  EERE

VY=  Zoa<wry RREAShE L
6.0

RFED 77—,V MPLS-TE BC €7 /VIZRBT HHIIC, H—DA ¥ —7 = A A2 MAM &
RDM D F O IREEZ R E TX E T,

HIRERAZRE L., ST A FRERINEZRE Lo T2 58, V=X TIET 741 v D
HE IR ES R S E T,

FATHENE DS-TE &£— R TiE., MAM 3V H— b I TWEH A, IETF DS-TE E— K Ti,
MAM & RDM B HAHR— FZNTWET, CITEEE DS-TE E— R TiX, RDM 23R — k&
TWEJ,

GE)

HWHIERIKET NV EEETH L, V=2 RRITELE S, £/o. BrlSofiEo Fox
WBRIRENTZ L EIT, VAT L RT 5 —< LV ACRE BN RSAREENH Y £,

2ZX71D

3l

ZRY g
ID

mpls-te  FEHEY | FEIAL

KT, MAM #IUESIKIET V&2 A X —7 T D62 R LET,

RP/0/RP0/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# mpls traffic-eng
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. ds-te bc-model

RP/0/RPO/cpu 0: router (config-mpls-te)# ds-te bc-model mam
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ds-te mode .

ds-te mode
DT 4771y o—FT v RYP—EAXATEE— K (DS-TE) Z#%ET 521X, MPLS-TE =
V7 4FXal—igrEF— RTdstemade =2~ REFHLET, 74/ FOBEICRET
12X, Zoa~<wry RonoBRXE2fHEHLFET,
dste mode ietf
no ds-te mode ietf

X DERHA idf [ETFRE%EE— Ra A 2—7 T LET,

ATV R FI4~ FEATIEUE DS-TE 237 7 4 /v k@ DiffServ £ — KT,

AT R E—FK MPLS-TE 27 4 Falb— g
avr FERE JY—X EKEAR

VY=  Zoavr FBREASRELRL
6.0

EELEOHA KS4> RDO2ODDS-TE £ — FRYAR— SN THET,
o TATAEREE —
cIGP B LORSVP 27 F U v T A aMBEA D A = X A0REH X, DS-TE |Z
e FRX—F ¢ RIS LI EEHNTE R A,
« [ETF £— I

s IGP B L UNRSVP U 7 U o FTIIEEEROIENEH S, ZOF— FD DS-TE
I — P RX—F s Hes C M AERTE £,

« [ETF £ — K TIX. Russian Doll Model (RDM) & Maximum Allocation Model (MAM)
D 2 OOHIEIEHIFIET AN HR—FEINTWET,
«RDM 37 7 4/ FDET LTI,

= ZIZEY | AIERORIETRIF, TR TRE R B OHTEIE . B L ONTE 7 7 2D Ik
THRIFHRBES T FANZ A XS ET,

o FuRMTIE, SN TWATEYZ S A~y 7TDLBVIC, BT TAEZLT L
ﬁ%@u# Eénfwéz%ﬁ%@iﬁouﬁémfmﬁwﬁA\I/zwiaﬁ
VIREED F F T,

«IGP T7 RAZ A XINTIETRIFIRIRE 2 IR T 27201, TEZ 7 A vy 7 (—
@@FV*W%%@&%&@&?X&%?@)W%Z TMZENET, Licho
T. TE h v RV B EFICHESLT H57-0120X, TEZ T A~ v 7T _TO /) — RTH
—ThodUENRDLY 7,
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. ds-te mode
DS-TE ZB@UNZHERE S ¥ 5 121%, 7 T?D MPLS-TE / — R TDS-TE E— R &[5 —IZHE
THVENRHY F7,
DS-TE E— REEFETAHMLERHIHLGEIF. TXTO R RV A 0¥ —T = A A%EIE
TOHMENDHY £3, Tz, BFL, BN HEEE *y hT—2 2N LTT7 T v
FTAUTTHLERHY £,
A\
(X)) DS-TE®x—FRELEFE+HL, LSREEIZHELET, £/, b
PV ST T, VAT LRI 3 —< AT RE R
N SA[REMENH Y T,
2249 1D ARy EhE
ID
mpls-te  FEAHRY | EXIAAHR
Bl Wiz, TETF R — R & A 3 —7 e B H1E 57 LET,

RP/0/RPO/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# mpls traffic-eng
RP/0/RPO/cpu 0: router (config-mpls-te)# ds-te mode ietf
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ds-te te-classes

&
ds-te te-classes .

DS-TEte 7 A ~vv 7/ a7 4 Xal—val £— REikT 52, MPLS-TE =27 ¢
F¥al—3 32 F— RFNTdsteteclasses 2~ REEHLET, 574/ FOBEMEICETIC
. Zoa~vwr FOnoERAEHALET,

dste te-classes te-class te class index {classtype class type number {priority pri_number} |

unused}
no dste te-classes te-class te class index {classtype class type number {priority pri_number}
| unused}

BX DA te-class TEV A~y ThHFETELET,

te class index

TEZ A=y T DA LT v 7 A, FFETE DML, 0~7TT,

class-type

TITABATERELET,

class type number TE 7 5 2 ~ v 7DV 5 A ZA FOfE, #PHIZ0~1 T,

priority

TE b /WAL 2808 L £

pri_number

TE b > RVOBENENLOfE, fEE T HHMHIX. 0~7 TT,

unused

TE 7 9 AZRERAE L Cv—F 7 LET,

AT RF74)k IETEDS-TEE—RFTIE, ROT 74/ bte 7 T A~y TR ENET,

te-class classtype | 75 1 7 1)
index T4

0 0 7

1 1 7

2 REEM | —

3 REEA | —

4 0 0

5 1 0

6 REEM | —

7 REEH | —
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. ds-te te-classes

\}

GE) TN MOy ELTNF 20D FABATTHHENDTEZ AR 45560 F4,
Tz, REHADOTE 7 F AN 425H 0 £7, FATIEUEDS-TEE— RTiE, TEZ 7 X

~ v 7R E L EE A,
AT R E—FK MPLS-TE =27 4 F a2 b—3 g
avr FERE JY—X EEAR

VU—== Zoaxry RREASHE L,
6.0

FEHEEDHA K54 > IETFDS-TE E£— FTI&, FEFHHEIETLV OLERE~ 7 0 v 7 BMEA S E 3, IGP T
T RANE A X TE D 8 ODRIKMEMDZENZILD TE 7 7 AZKkHE LE T, IGP TiX 8 DD
WHEME N T RARZ 4 &N 5729, IETFDS-TEX Y U —27 CTHR—FTEXHTEZ 7 A
L8 DEFIZR Y ET, TEZ T AD~ v JiX, DS-TE RAA L HNOTRTO/NL—F Tl
CEOERETHAULENRDY T, 7275 L, ZOLER—EMZ BEIMNICH M £ 713535
FiEEHY FHA,

221D 2Ry B
ID

mpls-te  FEHMWY | FZIAL

#l Wic. TE 2 T ATNTA— A ERETHHETLET,

RP/0/RPO/cpu 0: router# configure

RP/0/RPO/cpu 0: router(config)# mpls traffic-eng

RP/0/RP0/cpu 0: router (config-mpls-te)# ds-te te-classes te-class 7 class-type 0 priority
4
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excludesrlg (BE) kRN O Ty ) .

excludesrlg (HEI b RIL NV I T v D)

BBy 77 v N RN DMRESNT A o F—T oA ADIHFY X7 Y 7 7 )v—7 (SRLG)
ZEET 2 L HICHEETAICE. BB L Ry s Ty S ar 7 4 Xal—v gy T—K
Texcludesrlg =z~ FEEHLET, ZOWEEZT 4 E—7 T DT, ZOavr RO
no B ZEH L E7,

exclude srlg [preferred]
no exclude srlg [preferred]

BX DA

aAvY R TFI4ILE

aAvU R E—F

preferred  (f£E) Ny 7T v b UFRAMEESNTA v H—T = A AD SRLG % [AlkES
5591 LETA. SRLG NEBEEESNARWEE, Ny 7T v 7 b N ER S
hiﬂqo

Strict SRLG

HElho L RN 7Ty a7 4 Fal—g

avy FERE

FREDHA K514

JUY—Z ZEERAR

JU—2  Zoawry FREAShELE,
6.0

Z DA< RO Strict SRLG % EIL. BEIMIIER EIND RNy 7 T v 7 FrRrAVOFEINTZ
R, BAAENTZSRLGZ L—T 2B L TCWAB Y VI NEEN TN TIRLRWT L 253k
LET, ZOXIRNRRERDITFHIENTE WS, N 77 v 7 brpUWdiEdLER
/\/o

preferred 47> 2 LV OBREICL Y | SRLG ZFRANT 2 NAREONLRWEEICEH, BEI Ny
77 w7 MrRANERELET,

2ZX71D

2R B
ID

mpls-te  FEHEY | FEIAL

il

WOBITIE, BEIRy 7 T v 7 b pUIRESNTZA v X —7 = A AD SRLG % [a]
BETDHMENH Y F9,

RP/0/RPO/cpu 0: router (config)# mpls traffic-eng

RP/0/RP0/cpu 0: router (config-mpls-te)#

RP/0/RP0/cpu 0: router (config-mpls-te-if)# auto-tunnel backup

RP/0/RPO/cpu 0: router (config-mpls-te-if-auto-backup)# exclude srlg preferred
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fast-reroute

B DEREA

AU R TIFIbE

AR E—F

MPLS 5T 4wy Too=7yvyavv i |

MPLS-TE b % /L ® Fast Reroute (FRR) fRi#% A 2 —7 MITBI2F, A v ¥ —T = A =2
V7 4F¥al—3 gy E— NTlag-reroute =2~ REFEHLEST, 740 FOBHEICRET
12X, Zoa~<wry RonoBRXE2fHEHLFET,

fast-reroute
no fast-reroute

ZOawy RIZIEBIEFELITF—U—RiZb ) £ A,
FRR IZF 4 E—7 L TF,

AR =T A AL T4 Fal— g

avy FERE

HEREDAA K1Y

\)

D)—R ZEERE

VY=  Zoavwry R RpREASRELEL
6.0

Fast Reroute DX E DT~ A A v F K XZ (LSP) THEAINDHHH#ED 7 TREENS
AT, b P 3BV YTELRONY I T 7T N RMIFL—T 4T SnET, b
FILTFRR 2R ETHE, LSP TRESNLTWNDETRTO /) — RICK LT, ®80 LSP T
Vo717 — RIBIERENER SN TS Z EnN@mIiETd,

(show redundancy =~ > RZfEH L CHER S 7Z) 7277 47 RSP RP L RIMIT 57291
%, RSP RP DAA v FA—"—=R3FELTHHAF 734 RSP RP CTFRR 3 MU T—&#h
HETORIZ, +o72ElZ2HERT20ERH Y 7, T XTO TE b RABEHEIRETH
0, T—HR=ANRTRTOANBLIOHIT A B — RITk LT 5E TIREETH D E0
HYFT, ZONEHREMRT DX, show mplstraffic-eng tunnels =~ > K & show mpls
traffic-eng fast-reroute database =~ > & H L £,

GE)

TR R ZMRENHER SN T L FRRD M T —E N5 F TOMIZ, # 60 BRI L T<
72 &0,

222 1D

3l

2R EhfE
ID

mplste  FERIY | EEAL

&2, MPLS-TE k> /L CFRR A X —7 2T 0% RLET,

RP/0/RPO/cpu 0: router# configure
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fast-reroute .

RP/0/RP0/cpu 0: router(config)# interface tunnel-te 1
RP/0/RP0O/cpu 0: router (config-if)# fast-reroute
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MPLS 5T 4wy Too=7yvyavv i |

fast-reroute protect

MPLS-TE k> RV D J — KB X O IRIEREL A 2—T7 /W TDIE, A F—T=Af A 2
v 74X al—3 3 F— R Cfast-rerouteprotect =2~ > R&EMHALET, 77 4/L hO#EIE
WWRTICE, 2oa<wr FonBREAFEHLET,

fast-reroute protect {bandwidth | node}
no fast-reroute protect

BX DA

AU R TIFIE

AR E—F

bandwidth g {R#EDE R A A R —T M LET,

node J— RRGEDER A A R —T M LET,

FRR IZF 4 E—7 L TF,

AR =T A AL T4 Fal— g

avy FERE

FRLEDHA KSA Y

D)—R ZEERE

JJ—== Zoavwry FPEASHELE,
6.0

ZOa<wy ROMERIZEET DREDOTA 74 1350 FHA,

22X 1D

3l

RRY B
ID

mpls-te  FEHEY | FEIAL

WIZ, FEELIZTE b RVOHIIERE L A £ —T T D01 2R LET,

RP/0/RPO/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config) #interface tunnel-te 1
RP/0/RP0/cpu 0: router (config-if)# fast-reroute protect bandwidth
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fast-reroute timers promotion .

fast-reroute timers promotion

BINONR Y 7Ty THEBIEE 713X 0 /e N 7 7 v 7 R OV NMERTREIC R > T2
W2, PRSI MPLS-TE Y RV EHHRN Y 7 7 o7 oIV B2 5 Z L2 L—HZ I
EESELHELRET HITIE. MPLS-TE=2 > 7 f ¥ o L—3 5 > &— R Tfast-reroutetimers
promotion 2~ REEHLET, 774/ FOEBHEZETIZIE. Z0a~2 RO no Bz
AL ET,

fast-reroute timers promotion interval
no fast-reroute timers promotion

BXDEREA

aAav>v R FI4IL bk

AU R E—F

inerval 5 ~L 24 »F R X2 (LSP) THHO XV NNy 7T v 7 bz i+
HME I MEHIWTT H A X v CRIkE (E) . #EPHIX 0 ~ 604800 T3, fii 0 #5/E
THE Rl T v Mo RO TaET—2 gD T 4 B—7 R0 E5,

interval : 300

MPLS-TE 2> 7 4 ¥alb—v 3

avy FERE

FEREDHA K4V

JU—Z ZEEAR

VU—== Zoaxy RPREASHE L,
6.0

ZORIBEIRVMEICRET D &, RESINT-T X TOLSPEZEHE CTAX Y T HXLERDH D
72, CPU~NOAMBEEV T, T 74/ MED3OWE TRIZZ A ~—%RETDHI LI
HEE SN 4 A,

Ny T o TFae—valNT 77 4778 X2 CPU~DEAME DI EDTZDITA—
VAN ALNEBEINTWET, FORD, REIN-ZHDOLSP R TuE— FEN5
e, Nyl 7y Iae—a VCRBENEHEICBENES, Yat—Tar XA ~v—N0F
FAARUME (PRFE 7z LSP OHUTHEE D) ITRESNTWHEE, RS- LSP O—if
NTaE—FEINL2NZERHY FT,

HA~—%T 4 B—TWITHITE, HEEeIl&ELET,

22X 1D

3l

2R B
ID

mpls-te  FEHEY | FEIAL

WIZ, LSP A LV EER Ny 7T v U — b A530E 9 a3
7202600 (104y) ZEICAF Y U TALHICHRETAH2RLET,
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. fast-reroute timers promotion

RP/0/RPO/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0/cpu 0: router (config-mpls-te)# fast-reroute timers promotion 600
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flooding thresholds .

flooding thresholds

U7 OFRIIE L & VEEZRET HI2iE. MPLS-TE A > &% — 7141:/74%1v%
varyE—FRT roodmgthr&holds av U REERALET, 7740 FOBEICRETIC
Da<wr RFOnRNEMHLET,

flooding thresholds {down | up} percent [{percentl percent2 percent3 ... percent 15}]
no flooding thresholds {down | up}

BX DA

AR TFIAILE

AR E—F

down UY)—=AT_RAFZEYT 4 OWYDOLEWVEEZRELET,
up UI)—ZATXAFZE)T o O8EINO LEVEZRTE LTI,

percent [percent] HplakliE L & Vil LU, #PHIZ 0~ 100 T3 (16 L1 RTQ)

down : 100, 99. 98, 97, 96, 95, 90, 85 . 80. 75 . 60, 45, 30. 15
up : 5. 30, 45, 60, 75, 80, 85, 90, 95, 97 ., 98, 99, 100

MPLS-TEA V' Z—T A A AT 4 Falb—T gy

avy FERE

FREDHA KS1 Y

D)—R EERE

JU—2  Zoawy RREAShELE,
6.0

BRKTI6ED 7T vT 4 7 LEWVMEEZRE CTE 7, RYOMITMETY, KD 15 EITME
BT,

LEVMENRRZZEL TWAEA. MPLS-TE U > 7 &R CHEEENSEY CIERRT R
HARXINET, LEWVENRRZEL TWHRNEGA, %%77/74/&ﬂ74t TN E
NHZET, BEEAEHC T T T 4 S TEET,

2ZX7 1D

3l

2R EfE
ID

mpls-te  FHAIRY , EXIAL

WIZ, VY—=ATXALZEVT 4O (down) EHEAN (up) @ L ZWMEIZH LT,
Uo7 OFRImE L 2 VELRET 202~ L ET,

RP/0/RPO/cpu 0: router# configure

RP/0/RP0/cpu 0: router (config)# mpls traffic-eng

RP/0/RPO/cpu 0: router (config-mpls-te)# interface HundredGigabitEthernet
0/0/0/3

RP/0/RP0/cpu 0: router (config-mpls-te-if)# flooding thresholds down 100 75 25
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. flooding thresholds

RP/0/RPO/cpu 0: router (config-mpls-te-if)# flooding thresholds up 25 50 100
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forward-class .

forward-class

MPLS-TE A > # — 7 = A4 A TCHEE N ZAZFEFT HIZIE, MPLS-TE 2> 7 4 a2l — 3
*+— K Cforward-classz~ > K&fEH L FE 9, forward-class DR EZXHIRTAHI2iX, 2o~
Y ROnoEXEMALET,

forward-class forward-class
no forward-class

forward-class N RVDERIE T T A, &L ~7 T,

SR EFETAL R T4 FOBEEEIELS D A,

AT R E—FK MPLS-TE 27 4 Falb— g
avr FERE JY—X EKEAR

JY—= Zoaxwy RREAShE L,
6.0

FEREDHA KSq4y ZOaxy FOMMICEETDRHEDOTA FT7 A4 13H 0 A,

221D 2R B
ID

mpls-te  FEHEY | FZIAL

Bl W, MPLSTE A v % —7 = A ATl S 2 2234 5l 20 L £+,

RP/0/RP0O/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config) #interface tunnel-te 1
RP/0/RPO/cpu 0: router (config-if) #forward-class 1
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MPLS 5T 4wy Too=7yvyavv i |

forwarding-adjacency

MPLS-TE $x5 B 2 % 4 2 121%, A v H—T oA A AT 4 Fal—2 a3 EF—FT
forwarding-adjacency =~ > RZfEM L E3, EkpHEE2ET 22 L1k Y. MPLS-TE k-
FMFTIGPIZ L > T 7 ERRINET, BEELZERLRWGAIE, Z0av s Fo
no B ZEH L E7,

forwarding-adjacency [holdtime time][include-ipv6]
no forwarding-adjacency [holdtime time][include-ipv6]

BX DA

AU R TIHIE

AUk E—F

holdtimetime  (f£7&) &K#EcRERE LSP ICEEAHT S TV A IRFFERIE £ 2 U B BN TR
ELET, AR & 13, LSPOIREEZELIGPIZT RAF AL XENDHETD
3, 5740 MEIZ 0 TT,

include-ipv6  ({£#&) MPLS-TE b /L% IPv6 findkRiifE & L Cilsn L £,

holdtimetime : 0

A HE—T a2 A AT 4 X2l — g

avy FERE

FRLEDHA KSA Y

D)—R EERE

VY=  Zoa<wry R RpREASRELEL
6.0

holdtimetime fEZ /& L7e\ &, BBIENFAEL, RO L IR I LET,
« T v LTINS b RVITHRERHEN R TE SN TV AEAX, BINOBENEET HZ L
72< . TE»S IGP lT@smsnxd,
e XL LTINS U RIVTHRERRE DGR E STV DA TX. TE 75 IGP IZiX@ A &
FH A,
c BREBEE SRR E STV D R AR T v 7T 5 b RFFFER] (B e TRV EIRE) @
fll. TE TIGP ~O@HANREIC S E T, RFEFRFHAFE L7z & &2 b rungl & i
ET v T LTWABEE, TES IGP IT@mEnEd,

N7 47 DFEHRETONRIE, HEREE) 7 AN v 7 2T 52 L CHIETE
T, ZHUZIE, bandwidth =~ K& LEJ, M mTHE 7 g i o BAL X kbps T,

221D

3l

2R EhfE
ID

mpls-te  FEHEY | FZIAL

WIS, RFFIFRMEDS 60 X U D OEREEEE 2R ET D0l 2R L £,
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forwarding-adjacency .

RP/0/RPO/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# interface tunnel-te 888
RP/0/RP0/cpu 0: router (config-if)# forwarding-adjacency holdtime 60

&2, MPLS-TE k> /L% IPv6 Bnikfiiz & LG+ 502 R~ LE9,

RP/0/RPO/cpu 0: routerf#configure

RP/0/RP0/cpu 0: router (config) #interface tunnel-te 65534
RP/0/RP0/cpu 0: router (config-if) #forwarding-adjacency
RP/0/RPO/cpu 0: router (config-if-tunte-fwdadj) #include-ipvé
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. index exclude-address

index exclude-address

BrEDA T o7 AD R RN AT L UL T RLAERINT DHI20%, RS2 a7 4
X ol —3i 32 F— FTindexexcludeaddressz~> REEH L ET, 574/ NOBWEICE
T, Zoa<wr RO nBEREFEHLET,

index index-id exclude-address{ ipv4 unicast IP address}
no index index-id

¥ XA index-id NA T N EHRAZTIEET DA 0T v 7 AEE, #IL1 ~
65535 T,

ipv4unicast IPaddress [py4 =.=% v X F 7 KL A &EALET,

ARV EFI4NL T IANFOBEELITEIETH Y FH A

AT R E—F R/ RA a7 4 F 21—y gy
avy FER J)y—x ZEEAR

JU—2  Zoawy RREAShELE,
6.0

FEHEDHA K54 > excudeaddress®—U — Fafli ] L THURIICERIE LW E D | IPHIR/SRAICT FL2AZE
DIz WRANANLT FURZBRINLIED 52 LITTEERE A,

exclude-address % — VU — R &9 2121, FAHIHRASIR a7 4 XFab—v gy =K
ZRAB LTS &,

excludeaddress¥— 7 — R&ZfEHALTCY 27 DIPT RLAZIEELEEE. #lHX—20/1—
F 2Tl MPLS-TE /S ADRERFICZ DY 71 TEESNE A, BT RLART T v 4
v 7 Sz MPLS-TE /v— % ID O, #il#5-X— X @ Shortest Path First (SPF) /L —F > Tl
ZD ) — REERNEEINET A,

GE)  FEOHELFIZ. V»—ZOIDAHIBEBL TCWALERHY ET, ENY 7 F-13 /) — Raek
LTWAEAS, DABAHLLTRNI ERH LD TT,

MPLS-TE TlX. exclude-address¥— 7V — F&ZfH L CREINTTXTOERNT LA THE
ENDIP R ASANERINET,

221D 2Ry BF
ID

mpls-te  FEHEY | FZIAL
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index exclude-address .

Bl WIZ, HRNZA200 DA T 7 Z3D7 R A 192.168.3.2 Z &4 20127~ L E
—g—O

RP/0/RP0/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# explicit-path identifier 200
RP/0/RP0/cpu 0: router (config-expl-path)# index 3 exclude-address ipv4 unicast 192.168.3.2
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MPLS 5T 4wy Too=7yvyavv i |

index exclude-srlg

BEDA LT v 7 AD R RN RAT RS SRLGEREGT ST FL 2 Z R4 51203,
index exclude-srlg =~ > RABRAZX a7 4 Falb—vary E—FCHALES, 774
L ROBEICETIZIE. 2oa<y RonoBERXaEHHLET,

index index-id exclude-srlg ipv4 unicast IP address

no index index-id

BX DA

aAavY R FI4ILk

aAvUkFE—F

index-id NRA =y b B AEITE
HITHA T vy AEKR, #
FIE 1 ~ 65535 T,

exclude-srig B:414 % 72812 SRLG fiE % e
BTBHIPT FLAZIEELE
75

ipv4 unicast |P address [Pv4 2 =F v A T FL A%
FRALET,

T 74V FOBEETITEIZH Y A,

R SA a7 4 XFal—a

avy FERE

EREDAARZA4

D)—R ZEERE

VY—=2 Zoaxr RREAShE L,
6.0

ZoaAY Y ROMMITHET DREDTA RIA4 13HY EHA,

22X 1D

2R EfE
ID

mpls-te  FEAHRY | HEIAL

il

wIZ, HRANZ100 DA T 7 Z1DOIPT R A 192.168.3.2 25 SRLG i % &4+
THF R LET,

RP/0/RP0O/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# explicit-path identifier 100
RP/0/RPO/cpu 0: router (config-expl-path)# index 1 exclude-srlg ipv4 unicast 192.168.3.2
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index next-address .

index next-address

B EDA VT v 7 ANRAT Y M) 2EDDHITE, HRRA ar7 4 Falb—v gy £—F
Tindex next-address =~ > RZFEHLET, T 74V FOIEZRTIZIE, Z0Oa~vr RO
no X aEHLET,

index index-id next-address [{loose | strict}] ipv4 unicast |P-address
no index index-id

BX DA

AR TIHIbE

ATV R E—F

index-id NRATY N EHAZTLEZEFTETHA T v 7 A&, #HX
1 ~ 65535 CT9,

ipv4 unicast |P-address IPv4 2=F v A 7 RLVA (Bi#ERT RLR) 250F7,

looseipv4 unicast IP-address ({£-&) SAHNOKDL=F % A K 7 RLZAZL—X Ky 7
ELTHRELET,

strict ipv4 unicast |P-address  ({T%) RAHNOKRDZ=F % A N T KL A& AR 7 hEkv
TELTHEELET,

F 74V NOBEEZIMMEITH D FH A,

BHRANRA a7 4 Fal—va

avy RERE

EREDAARZA4

\)

JU—2  EERE

JY—2  Zoawr RREAINE LR,
6.0

next-address ¥ — U — R & ] L THHRMICERE LZ2WNE D | IPH/R/NAIZT RLAZED
HZ LiITEEREA,

next-address%— U — R&EHA T 5100, FRNZARASA 207 4 Fab— g0 F— N%2H
L TL7ZE0,

GE)

REOHYLEIT, V»—HOID ZHFEL TWBELERHY 3, ENY V7 £213// —F&2R
LTWAEA, DAHLLTRNZ ERH LD TT,

222 1D

2R EpfE
ID

i

mpls-te  FEAHRY | HEIAL
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. index next-address

#l WIZ, BTRSZ 200 DA 5w 7 A 312 next-address 192.168.3.2 24 A+ B4l %< L
F7,

RP/0/RPO/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# explicit-path identifier 200
RP/0/RP0/cpu 0: router (config-expl-path)# index 3 next-address ipv4 unicast 192.168.3.2
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interface (MPLS-TE) |||

interface (MPLS-TE)

A B —7xA ATMPLS-TE A X—7/WZL, MPLS-TEA ¥ —7 A A a7 4 F =
L—yay B— FEEBTAI23, XRa2 74 Fa2l—v gy E— RTinterfaceza~ > R
FHEALET, T4 FNOBEICRETICE. 20w RFOonoBREFRLET,

interface type interface-path-id
no interface type interface-path-id

B DEREA

AU RTIAIE

ATV R E—F

type B =T 2 AFAT, FEICOWTIE, &EF () AT 140 ~7
MEREZ M L E 9,
interface-path-id Wi o( o % —7 = 4 A E T2 1JRBA VX —T = A A,

GE) N—HIIBRERESNTWAREERH DT I THOAL v H—T oA
ADY A N EFRT HITIL, showinterfacest~ > R&fH L £,

No—Z ORESLOFERIZ OV TIE, B E () 2HL T T4~
EBRBLTLLEE N,

F 740 NOBEEZIMMEITH D FH A,

XRarv74F¥=a2lb—varyE—F

av Y RERE

FREDHA KS1 Y

JY—X EERAR

JU—Z  Zoavy  RBREASHELE,
6.0

WBLA X —T 2 AIFEDA v H—T oA A NRNTRA—=HBERET 521X, MPLS-TE 1
B —T A AE— REfBETLILERNDHY 7,

MPLS-TEV > 7 72X F o RNV TEA VX —T =2 A% ETHE, RSPRPTTE2 Y b —
L 7av ANEBENET,

2ZX71D

3l

2R EfE
ID

mpls-te  FERIY | FHXIAR

WIZ, MPLS-TEA V' #—T7 2 A a7 4 X2l — 3 T— NEBT 50 %2R
L/iﬁ‘o

RP/0/RPO/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# mpls traffic-eng
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B inerface (MPLS-TE)

RP/0/RPO/cpu 0: router (config-mpls-te)# interface HundredGigabitEthernet
0/0/0/3

WIZ, MPLS-TE KA A b A v B —T 2 A AZHIRT 2602 R LET,

RP/0/RP0O/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# mpls traffic-eng
RP/0/RPO/cpu 0: router (config-mpls-te)# no interface HundredGigabitEthernet 0/0/0/3
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interface (SRLG) ]

interface (SRLG)

A VB =T 2 A ATHEIV R Y7 7 )V—7 (SRLG) %A X—7 ML, SRLG A > % —
TxAARAALT 4 Falb—a - ReflthT5I121F, SRLGa 7 4 Falb— g E—
KCinterface =2~ REFALET, Aioar 74 X2l — gy T— RIZEDIZIE, 20
g RO nolNEERLET,

interface type interface-path-id
no interface type interface-path-id

X DERA type AV HF =T 2 AR ZAT, FEIZOWNTIEL, &M () AT 140~
THERE A L E 9,

interface-path-id  #p A o % —7 = A4 AFE - |IEABA o X —T =4 A,
GE)  N—FICBERESNTODLHREERH DT XTOAS  F—T =
A ZADY A N EFRT HIZIL, showinterfaces 2~ K& L
S
N—H DRELDFERIZ DWW TR, BBAF () Z2FEHL AT A
UANNVTEBRLTLSIEIN,

ATV R FEI4INN T IANNOBEEIIMEILS D FHA,

ATV R E—FR SRLG 27 4 Falb—a

v Y RERE V=2 EERE
V)=  ZoavryFREAShELL,
6.0

FEHEDAA KSq4y Z0a~y ROEHICEET LREDOHA R4 13D £ A,

221D 2Ry B
ID

mpls-te  FEHEY | FXIAL

151
WIZ, SRLGA Vv Z—T A A AT 4 Fal—aryt— RERETsHzrsLE
j— o

RP/0/RP0/cpu 0: router (config)# srlg
RP/0/RPO/cpu 0: router (config-srlg)# interface HundredGigabitEthernet
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B interface (sRLG)

0/0/0/3
RP/0/RP0/cpu 0: router (config-srlg-if)# wvalue 10
RP/0/RPO/cpu 0: router (config-srlg-if) #value 50
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interface tunnel-te .

interface tunnel-te

MPLS-TE F o RN A v B —T 2 A ZAZHETHIZIEZ. XR2T7 4 F2lb— 3 F—RT
interfacetunne-te a2~ > R&2EALET, T 740 bOFEICRERTIZIE, 2O~ KD no
BRXEHHALET,

interface tunnel-te tunnel-id
no interfacetunnel-te tunne-id

BXDEREA

AR TFI4ILE

O R E—F

tunnel-id k> 3 L% S, &PHIL0 ~ 65535 T,

o F A B =T oA RFT 4 =T VT,

XRa>74FXa2l— g F—R

avwy FERE

FEREDHA K54

\)

JUY—Z ZEERAR

VY=  Zoa<wry RREAShE L
6.0

FUA e — FEFHLT, #ELT FLREGEET FLARESTZLSFLD2oD
VANERETDHZLIITEER A, MEEIL V=T RN I A B —T 2 AEERR LT,
FON—T Ny L F =T A AT RLRAZ M RLVDEETLT RLRELTHERTAZ
L TT,

MPLS-TE VY > 7 ¥ 7213 Tunnel-TE £ > X — 7 = A A% & ETHE. RSPRP CTE = > hu—
LT a AN ENE T,

interfacetunne-te =~ > KT, b RrA X —7 A AN MPLS-TE F > R/VHTHY
SESER PRIV MPLS REA T a v A X—TNMCTHZ L E2BELET,

GE)

TN )= R T =Y L TCWAEEONRNy 7T v F R Lo TIRESNSTE v ®
ZiE, La— K L— 2R ETIHVLENHY £7,

227 1D

3l

2R B
ID

interface FFLHERY . EXIAL

WIZ, horANV A H—T oA A1 BZRETHHERLET,

RP/0/RPO/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# interface tunnel-te 1
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. interface tunnel-te

RP/0/RPO/cpu 0: router (config-if)# ipv4 unnumbered loopbackO

Wiz, hopN I T ARBMAERELC, ELWN T 7497 7T R % N RV Y
TTHHERLET,

RP/0/RP0/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# interface tunnel-te 1
RP/0/RPO/cpu 0: router (config-if)# policy-class 1
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ipv4 unnumbered (MPLS) .

ipv4 unnumbered (MPLS)

MPLS-TE F o XD A v Z—F% v h 7 hal N—T g4 (IPvd) 7 RLAZEEET AHIC
Z, A v —T 2 AT 4 Fal— 3 E— FTipvdunnumbered =~ > K& L
9, 774N FOBEICRERTICE, Zoavr Rono BREGBHLET,

ipv4 unnumbered type interface-path-id
no ipv4 unnumbered typeinterface-path-id

X DA type A B =T xAf A ZA T, FEMHONTIE, @R%F ) T4 ~LTF
BReA R L ET,

interface-pathrid Wi % —7 = A A E - I1IRARA v X —T = A A,
GE) N—FITHEREINTWDLTRTOS L H—T =24 ADIJ A %
FRT HIZIE, showinterfaces =~ R&{FEH L E 7,

IJb—2 OIESLDOFEIC DWW TR, &M/ (?) 2fFHL A T4 v~V T7 %
ZHLTLEEN,

ATV RTFI4LL PTRLRAERESNTOERE A,

ATV K E—F AV B —T A AT 4 X2l — g
:]:7:/|:F§E§ IJIJ__;( gggipq%§
YY—2 IO FREASRELRE,
6.0

FEHEEDHA KS4 > Tumel-TEIZIX, PRV A F—T 2 ATIPT FLABRREINDETHEFITHESH
FHA, LERS>T, IPT7 FLRAEZRELRNE, P RWREBIZA T DOEETT,

WHEAHE—T 2 A A BZATLLTNA—T Ny I BMEREINET,

271D 2Ry B
ID

network EFELHELY | EX AL

Bl WIZ, =T RNy 7 A H =T A0 THHEINDIPvET RLAEERAT S XD
MPLS-TE k> RNVERETHH R LET,

RP/0/RP0/cpu 0: router# configure
RP/0/RP0/cpu 0: router(config)# interface tunnel-te 1
RP/0/RP0/cpu 0: router (config-if)# ipv4 unnumbered loopbackO

MPLS FS 74w Too=F7Yr5avwo kR .



MPLS 5T 4wy Too=7yvyavv i |

. ipv4 unnumbered mpls traffic-eng

ipv4 unnumbered mpls traffic-eng

A H—Fy hTrbhar"—=Uar 4 (IPv4) 7 RVRAZIBETHICIE, XRa2V 7 ¥ =
L — = > E— KT ipvdunnumbered mplstrafficeng =~ > KZEH L E9, IPvd 7 KL &
ZHIRT 5121, Zoa~vr RonoJERE T LET,

ipv4 unnumbered mplstraffic-eng interface-path-id
no ipv4 unnumbered mplstraffic-eng

BX DA

AR TFI4ILE

avUkFE—F

interface-path-id W o % —7 = 4 A E I TARA v X —T = A A,

GE) N—HIBEREINTWATRTCOAS L H—T =2 ADY A
Fort BITIE, showinterfaces =~ & L £,

77 AV s OBIERIEILDH D E A

XRarv7 4F¥al— g F— K%

avy FERE

EREDAA RZA4 Y

J—R EERAE

JY—=2 Zoaxwr RREASHE L,
6.0

LAYy ROMMITHET DREDTA R4 13H Y FHA,

2ZX71D

3l

2R EfE
ID

network FHELHELY | EX AL

wIZ, FSAEY P A—D Ry b A X —T 2 A RIFEERLIPVET L AEZFEET
L0 &R LUET,

RP/0/RPO/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# ipv4 unnumbered mpls traffic-eng HundredGigabitEthernet
0/0/0/3

w2, R RV ID200 D MPLS-TE b > RUICE B2 LIPvAe 7 RL A ZIRET A%
RLET,

RP/0/RP0O/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# ipv4 unnumbered mpls traffic-eng tunnel-te 200
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link-management timers bandwidth-hold .

link-management timers bandwidth-hold

UY—=Z2FK7w hay (RSVP) /NAD (L) A vt —UITxk LTHRIGET % RSVPResv A
T UREIND ETOM, HIRIE 2 R 2 PRI 23 €3 5 121%. MPLS-TE =2
7 4 ¥ = L— 3 > F— K Tlink-management timersbandwidth-hold =~ > FKZfEfH L £ 7,
F 7 40 NOBEICRETICIE., Zoavy RO noBRAEFH L ET,

link-management timers bandwidth-hold holdtime
no link-management timers bandwidth-hold holdtime

BX DA

AR TFIHILE

ATV R E—F

holdtime 45 i5 s 2 (754~ 2 A0 5L &FIZ 1 ~300 T3, 574/ MEIZ1SBHTT,

holdtime: 15

MPLS-TE 2> 7 4 Fab— 3

avy RERE

EREDAARZA

JY—R ZEERAE

Uy —= Zoawy RREAINE LT,
6.0

link-management timers bandwidth-hold ==~ > R CiX, RSVP * v & — Vx4 5 Bz RSVP
) — Kb OIRE RO AR A RE L E T,

229 1D

3l

2RY g
ID

mpls-te  FEHEY | FHEIAL

WA, A 2 10 BORIRFF9 2 & 9 ICRET DBl 2R L ET,

RP/0/RP0/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0/cpu 0: router (config-mpls-te)# link-management timers bandwidth-hold 10
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. link-management timers periodic-flooding

link-management timers periodic-flooding

EMN 7 7 o7 4 T OMBERET HI2IE, MPLS-TE 2> 7 4 ¥ al—v 3y E—RT
link-management timers periodic-flooding =~ > RZHHA L £4, T 7 4/L b OEMEICRETIZ
i, Zoa~vr FonoBEXEFEHALET,

link-management timers periodic-flooding interval
no link-management timers periodic-flooding

BXOHRH interval EHI) T T v T 4 7 ORI (BB o #EFHIE 0~ 3600 T, fEO ZRET D L
EWINT T T 4 IR A TR £, R/MEIT 30 TT,

IYY K T4k interval : 180

AT R E—FK MPLS-TE =7 4 Fab—3 g
av Y FEE V=R EERE

JY—== Zoaxr RREAShE L,
6.0

FEREEDHA KS4 > link-management timersperiodic-flooding =~ > FCi&, RIRFLEED U H— L2 bR Y
I AT — MEROEE (L EVERAZELRWEID B THEAFBIEOEL R L) 27 FA3ZA
X‘Li—é—o

221D 2Ry B
ID

mpls-te  FEHEY | FZIAL

I Wi, EET T 9T 4 v 7 ORRE 120 BICiET S04 5 LET,

RP/0/RP0/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# mpls traffic-eng
RP/0/RPO/cpu 0: router (config-mpls-te)# link-management timers periodic-flooding 120
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link-management timers preemption-delay .

link-management timers preemption-delay

LSP7 U =7y a 2B O OMRERET DI2IE, MPLS-TEZ 7 4 Fab— g E—
R -C link-management timers preemption-delay =~ > F&H L £4, ZO8EEEZT & —7
T BHIZiE, Zoa<wr RonoBREHEHLET,

link-management timers preemption-delay bundle-capacity sec

B DEREA

AR TFI4ILE

AU R E—F

bundle-capacitysec > R F ¥ X F 4 DTV oS gy A ~v—EERELET (B
%‘{j—) o

72 L (None)

MPLS-TE =¥ 7 4 ¥ ol —v 3

avy FERE

FEREDHA KS4 Y

JUY—Z ZEERAR

V)=  Zoavwry REAShELL,
6.0

link-management timers preemption-delay =< > KT/ K% v 07 o fli e LTHEZ 0D
B, TOXA~Y—1IT 4 8—T MRV ET, AU AU R Xy T o BT T LT
el Vo7 a URRESND ETITEEN RN L2 EHRLE T,

2ZX71D

2R EhfE
ID

mpls-te  FEHEY | FEIAL

Wiz, V27 a VIEBIEOMBERET D0z LET,

RP/0/RP0/cpu 0: router# configure

RP/0/RP0/cpu 0: router (config)# mpls traffic-eng

RP/0/RP0O/cpu 0: router (config-mpls-te)# link-management timers preemption-delay
bundle-capacity 180
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. load-share

load-share
BELIEA Vv H—T oA ADAMDH (G—RKRXT 20 F) RIA—=ZEPRETHITIE, A
VR — 7:422/74%1V%V3/%%FTMMdWEﬂV/F%ﬁmLiﬁo77?
L ROBEICETIZIE. 2oa<y RonoBERXaEHHLET,
load-share value
no load-share

X DA value kbps HZ D HFIEE (ZAH Y 2 AMAEROME (O£, RELFE UM . &1 ~

ARV K TIAIE

AU R E—F

4294967295 T, T 7 4L MiE 0 TY,

FHZRIIZERE L2 WA D b RV DT 7 4V b DAL, BREFH A DIE B EHRE T
j—O

value: 0 (fEZEI Y B THRWIEE)

Ao B —T A AALT 4 X2 — g

avy RERE

FEREDAA RZM4 Y

J—R EEARAE

VY—= Zoaxwy RREASHE L,
6.0

=R RTUvrTHELT BREAXF =RV AR— RSN THET,

load-share =~ > K% A X —7 /W27 5HIZi, load-shareunequal =1~ > RZ& ] L TARB %7
H— RNNFG o Tl RX—T VT HEMNERHY 7,

2ZX7 1D

3l

2R EfE
ID

mpls-te  FEHEY | FZIAL

WIZ, FEE LA v F—T = A RAZAMDENT A—F 2R ET HH2 L ET,

RP/0/RP0O/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# interface tunnel-te 100
RP/0/RP0/cpu 0: router (config-if)# load-share 100
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load-share unequal .

load-share unequal

BX DA

AU R TIHIE

ATV R E—F

MPLS-TE k> R VIC% L CARBE B S e R ET HI2IE. MPLS-TE 2> 7 ¢ ¥ =2 L —
v = E— K Tload-shareunequal =~ > REMHLET, 774/ bOBEICESTITIE, 2
Da<wr RFOnRNEMHLET,

load-share unequal
no load-share unequal

ZOawy NIZEBIEERLEFEF— TV —FEH D £H A,

FIT A T, RS — R RT3 3T =TT TEY ., WEo— R
NI T ThuET,

MPLS-TE 2> 7 4 F a2 b — 3

av Y RERE

FREDHA FS14 Y

Y- EERAR

JU—2  Zoawr RBREAShELE,
6.0

auto-bw =~ K & load-shareunequal =~ > K&~ 45 Z i TE £ A,

load-shareunequal =~ > K TI&, fFIKIRICHE SN T M U RVOARSEDRESNET, 72
72 L. MPLS-TE H &g s&aE Clrimiig /N A &ivE 7, load-shareunequal =~ K&
MPLS-TE H )i kistERE Ol 5 2 3 &3 2 %41, % MPLS-TE H Zh# kg ~ o /L CTHIRAY
AMSBEORELIEET S L 2L ET,

221D

il

2RY B
ID

mpls-te  FEHHY | FZIAL

WIZ, RNEFERAMHEEA =T MT 202 R LET,

RP/0/RPO/cpu 0: router# configure
RP/0/RP0O/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0/cpu 0: router (config-mpls-te)# load-share unequal
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match mpls disposition

PBRARY ¥ —% MM L TMPLS 7 &7y FEFLWSERICY XA Lo b5 L&D
Tag2IP /N7 v FEBRAETHITIE, 77 A~y a7 4 F 2 b— 3y E— KT match mpls
disposition =~ > R&EMHEH L E 7, MPLS 7~Lff& /37w b U XA L7 FEHIBRT ZI12IE,
Zoavwry RonoBEREHEHL ET,

match mpls disposition access-group {ipv4|ipv6} accessist
no match mpls disposition access-group {ipv4|ipv6} accesslist

B DEREA

ARV KR TIAINE

AR E—F

access-group 7/t R L—THIEELET,

ipv4|ipv6  [PvaT7 RL AFE71ZIPv6 T RLAAHEELET,

access-list TI7EAVRAMEEELET,

BMENRESNTVEREA,

IRy S a7 4 Xal—yg v

2v L FRE

EREDAARZA

V=R EERE

JY—== Zoaxr RREAShE L,
6.0

Tag2IP X7y NETFH VXA VY R TEET,

22X 1D

2R EfE
ID

qos IR | EEIAA

WIZ, IPvd 7 RLZDOMBE MPLS T 4 AR a v —F U ARRETHHERLE
7,

RP/0/RPO/cpu 0: router#configure

RP/0/RP0O/cpu 0: router (config)#class-map type traffic class mpls_src test

RP/0/RP0/cpu 0: router (config-cmap)#match mpls disposition access-group ipv4 ACL_MPLS_SRC
RP/0/RPO/cpu 0: router (config-cmap) #end-class-map
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maxabs (MPLS-TE)  [J|]

maxabs (MPLS-TE)

REA[HEZ: MPLS-TE b > RO K EFETT H120E, MPLS-TE 27 4 ¥ =2 b—v 3 v
F— R CTmaxabsD 2~ FEFEHLET, T 74/ FOEBEICETICE, 202~ Fdno
X EFEHLET,

maxabs tunnels tunnel-limit destinations dest-limit
no maxabs tunnels tunnel-limit destinations dest-limit

EX DA tunnels MPLS-TE D+ _RTOHO o R ERELET,

tunnel-limit K> XAV TEA v X —7 = A ADEKE, &PFHIL 1 ~ 65536 T,

degtinations MPLS-TE D9 X TD5EEERE L F T,

dest-limit  FRETE B50sE DR R, #PHIL 1 ~ 65536 T,

A< R FI4 )k tunne-limit : 4096

dest-limit : 4096
AR E—F MPLS-TE =27 4 ¥ L—3/ g

VY=  Zoa<wry RpREAShE L
6.0

FEHEDAA KSq4y Z0a~y ROEHICEET LREDOHA R4 13H 0 £ A,

221D 2Ry B
ID

mpls-te  FEHWY | FZIAL

Bl WA . tunnel-te DIFERHIRE 1000 (CEET 5 F %R L7,

RP/0/RPO/cpu 0: router# configure
RP/0/RPO/cpu 0: router(config)# mpls traffic-eng
RP/0/RPO/cpu 0: router (config-mpls-te)# maxabs tunnels 1000 destinations 1000
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. mpls traffic-eng

mpls traffic-eng

MPLS-TE 2> 7 4 ¥ a2l —v gy T— RZ2BRKTHICE, XRavy 74 Falb— gy £—
K C mplstrafficeng 2~ > R&fEH L £,

mplstraffic-eng

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

ARV R FIFNAL T AN FOEERIMEEH Y FE AL

AT R E—FK XRa2V7 4 F¥al—zarE—FK
avr FERE JY—X EEAR

JY—== Zoaxr RREAShE L,
6.0

FEEEDHA KSq4y ZOa<y FOMMICEESTDREDOTA FT7 A4 13H 0 A,

221D 2R BfE
ID

mpls-te  FEAHLY | FEXIAS

Bl WIZ, MPLS-TE 27 X al— g B— REHBT 5202~ LET,

RP/0/RP0O/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# mpls traffic-eng
RP/0/RPO/cpu 0: router (config-mpls-te)#
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mpls traffic-eng auto-bw apply (MPLS-TE) .

mpls traffic-eng auto-bw apply (MPLS-TE)

BUEDT 7 r— a VHIRIE T35 £ RS TIT, b oL TR S U7 i K O IR
Z A9 521X, XR EXEC *£— K C mplstraffic-eng auto-bw apply =~ > K& L £7,

mplstraffic-eng auto-bw apply {all | tunnel-te tunnel-number}

BX DA

AR R TFIAILE

ATV R E—F

al T T O HEEIRIRIS b L CUE S AT R O REE % 7272
BICHEA L £,

tunnel-tetunnel-number  #57E L 7= b o R VTR R OEHIRZ -7 HICEMA LE4, EETX
HEPHIL 0 ~ 65535 T,

T 74V FOBEETITMEIZH Y A,

XR EXEC £— F

av Y RERE

FREDHA FS1 Y

\)

JUY—X EERAR

JU—2  Zoawry RREAShELE,
6.0

mplstraffic-eng auto-bw apply =~ > FTix, fiE L7 R RV DOBEDT 7Y r— 3 H
M2 3R HIREINIC LT, 77U r— g VIS E K T 5 02 e31c, £h
F TR S N R R OHIRIE 2 FEICE AT 5 2 N TEET,

GE)

ERHEHFLEIWVEDOTF = v 7 135| S EREICHEA S, TAXPNEETRWEAIT. BB
WlEMREN ZDa~vy Fa2 EEX LET,

HHHE T 7Y r— a 0%, Dl E b 12D L — OV U TARBEOCT 7V r—3 3

IR SN GBI T EIT SN E T,

FEDEFREETIRIEMEOT 7 r—y a VEEGET 2121%, TFEoOmFEET 7Y r—y 3 v

R H—FT25LEIC, ROFEEZETLET,

1 3~y REMEH U CEMT 5 HHRIEME I /s K Ok O B 8iliig 2 508 LE T,

2. mplstraffic-engauto-bwapply =~ FZEH L T, FEOHEIET 7V r—a % Y
H—LFET,

3. /B IURKRO B EFEHIEEZ TOEICE L ET,
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. mpls traffic-eng auto-bw apply (MPLS-TE)

2ZX491D RRY
ID 1
mpls-te 52
7
i Wiz, 45 LT b R ek Ml 458 5 il % L9,

RP/0/RPO/cpu 0: router# mpls traffic-eng auto-bw apply tunnel-te 1
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mpls traffic-eng fast-reroute promote .

mpls traffic-eng fast-reroute promote

BX DA

AU RTIAIE

ATV R E—F

{Rif S 72 MPLS-TE b > R/VICHM E 7213 X W Zh3 /73y 7 7 » 7 MPLS-TE b > /L%
EIYYTH LI —HFERET HI2IE. XR EXEC £ — KT mplstraffic-eng fast-reroute
promote =~ R&EFEH L ET, 774/ FOBEIZETICIE, 20~y RO no B A H
ALET,

mplstraffic-eng fast-reroute promote
no mplstraffic-eng fast-reroute promote

Zoawy RIZIEBIEELITF—U— R £ A,
F 740 NOBEEZIMMEITH D FH A,

XR EXEC £— K

avy FERE

HEREDAA FZ1 Y

D)—R ZEERE

VY=  Zoavwry R RpREAShELEL,
6.0

Zoa<wy ROMERIZEET DREDOTA 74 1350 FHA,

22X 1D

3l

2R B
ID

mpls-te  FEHEY | FEIAL

W, Ry T o7 NoRADTaE—ay B8 Y CRBGT A6 2R LET,

RP/0/RPO/cpu 0: router# mpls traffic-eng fast-reroute promote
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mpls traffic-eng level

kS 27 AR (IS-IS) MPLS-TE % IS-IS L~ /L 1 B LA 2 TETFT B LI ICLV—F %
RETHICIE, XRar 7 4 ¥ ab—3 3 F— KT mplstrafficenglevel =2~ > R&if L
¥4, FT7HNFOEEICETICIE. Z0avr FOnBEREFHLET,

mplstraffic-eng level isis-level
no mplstraffic-englevel isis-level

BX DA

AR TFIAILE

aAvU kR E—F

igslevd MPLS-TE %4 X — 7 /LIZTBHIS-IS L~UL (1 £72132, HDHWITFDMS)

T 7 H N S OMEETIIMEITH Y EE A,

XRaAV 74 Fa2l—YaryF—F

av Y RERE

EREDAARZA

Jy—2  EERE

Uy —= Zoavwy RREAINE LT,
6.0

mplstraffic-englevel =~ > RIXIS-IS HIZHR— K S TE Y, MPLS-TE 3 ED/L—T 1 >
JFa ka4 AR LRIR L TA X—T Mo TWAEEIZE . MPLS-TE OE)IEIC
WL ET,

22X 1D

3l

2R B
ID

isis FEAIY | AR

WIZ, ISAISMPLS # /T LTCISAIS VNV I DTER 7T v T 4 v 7T A L5 IV —F
ERETHHERLET,

RP/0/RP0/cpu 0: router# configure

RP/0/RPO/cpu 0: router (config)# router isis 1

RP/0/RPO/cpu 0: router (config-isis)# address-family ipv4 unicast
RP/0/RP0/cpu 0: router (config-isis-af)# mpls traffic-eng level 1
RP/0/RPO/cpu 0: router (config-isis-af)# metric-style wide
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mpls traffic-eng link-management flood .

mpls traffic-eng link-management flood

B DEREA

AU R TIFIbE

AR E—F

FT_XTOE—H/VMPLS-TE U 27 ORI T7 T v 7 4 & 7 A X—7 W2 F 5I21E. XREXEC
% — KT mplstraffic-eng link-management flood =~> F&2EH L E3, 77 4/ b OEEIC
RIIE, Zoa~vr Rono BRNEEHLET,

mpls traffic-eng link-management flood
no mplstraffic-eng link-management flood

Zoa=wy RIS ELIZF—TU—FiEH Y £ A,
F 740 NOBEEZIMEITH Y XA,

XR EXEC E—F

avwy FERE

FEREDHA K542

JU—R ZEERAR

VU—== Zoawy RRNEASHE L,
6.0

BHROTI T 4 TS LSADEE XN TWARWES, IGPIZE Y T KA A4 XA N33
HENDHZERHY £,

221D

3l

2R B
ID

mpls-te  FEAHRY | HEIAL

Wiz, a—HA)VMPLS-TEV I D7 T vT 47 w50~ LET,

RP/0/RP0/cpu 0: router# mpls traffic-eng link-management flood
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. mpls traffic-eng path-protection switchover tunnel-te

mpls traffic-eng path-protection switchover tunnel-te

IRARHEINTZ P RVDTFENAA v F A —"—%FIT7T 5HI21E. XR EXEC £— KT mpls
traffic-eng path-protection switchover tunnel-te =~ > K& A L £9, ZOMELZT 1 &—7
MZTDHITE, Zoavry RonoBXEHEHLET,

mplstraffic-eng path-protection switchover tunnel-te tunnel ID
no mplstraffic-eng path-protection switchover tunnel-te tunnel ID

B DR

i
&

tunnel ID S Z{RH#EZ A v FF—/3—=D P2P F 2 FAD ki FLID, #iHIE 0~ 65535 T
R

ARV RFI4INAL T 7ANFOEERIMEEH Y EE A

9T R E—F XR EXEC E— N
avy RERE Jy—R ZEEARAE

J1J—= Zoawy NREAINE L,
6.0

FEREDHA KSq4y O~y ROMERIZEET OREDOHTA RT7A4 13H 0 £ A,

X7 1D ZRY B
1D 1%

mpls-te 52
7

i WIC . tunnel-te /S A{RED A A F A —N— % B ET D H % T LET

RP/0/RPO/cpu 0: router# mpls traffic-eng path-protection switchover tunnel-te 8
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mpls traffic-eng reoptimize (EXEC) .

mpls traffic-eng reoptimize (EXEC)

TRTOTE b2V OFERECEREEZ U H—3 %121, XREXEC “E— KT mplstraffic-eng
reoptimize =~ > R&fiH L £7,

mplstraffic-eng reoptimize [tunnel-id] [tunnel-name] [all] [p2p{all tunnel-id}]

BX DA

AU RTIFIE

AR E—F

tunnel-id (&) &5 THEEND MPLS-TE ko /L ID, #iFHiE 0~ 65535 T3,

tunnel-name  ({£1%) 4 EiICESND TE b F L ID,

all (EE) TTO o R AORIRFEESEAL % B ET L E T,
p2p (FE) T _XTOP2PTE b v /L ORI E b 2 imiHIIc EZ9T L E 9,
all (EE) TXTOP2P b /ORI R &2 EI I EI T L E T,

tunnel-id  F {95 P2P TE k> /L ID, #ilHIZ 0 ~ 65535 T,

T 74N FOEEEITEITZSH Y FHA,

XR EXEC £— K

avy FERE

FEREDHA RFS4 Y

JUY—R ZEERAR

VY=  Zoa<wry RREAShE L,
6.0

Zoawy ROFEHICHETIETEOTA R4 03560 ¥ A,

221D

3l

ZRY B
ID 1%

mpls-te =2
17

KIZ, TNTOTE bz IR A REE T 26812~ L £,

RP/0/RP0/cpu 0: router# mpls traffic-eng reoptimize

RIZ. TE tunnel-te90 % HIEFIC PR L2012~ LE T,

RP/0/RP0/cpu 0: router# mpls traffic-eng reoptimize tunnel-te90
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. mpls traffic-eng reoptimize (EXEC)

WIZ, T_XTDHP2PTE ko IR 50 %257 LE9,

RP/0/RPO/cpu 0: router# mpls traffic-eng reoptimize p2p all
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mpls traffic-eng reoptimize events link-up .

mpls traffic-eng reoptimize events link-up

BXDEREA

ATV R E—F

BEDA R SRRELTZEE ([ F—T = ANRBELRBIE LI L &R Y) v F T
Fay I~y 2L, yF 7 (MPLS) Fo77 4 w7 2o P=7 U 70 AEERELE A
129 5I121F, XR 27 4 F =2 L— 3 » E— KT mplstraffic-eng reoptimize eventslink-up
av U REFERALET, Voo 7 v A Xy AL EEoAEFRELET +8—7 1
T 51, Zoavr FonoBXEMHLET,

mpls traffic-eng reoptimize events link-up

no mpls traffic-eng reoptimize events link-up

ZOavwy FIESIBELITF—U—RNIH Y A,

XRa2y 7 4 Fa2l—agryF—FK

avy FERE

HEREDAA FZ1 Y

D)—R ZEERE

VY=  Zoavwry R RpREAShELEL,
6.0

Zoa<wy ROMERIZEET DREDOTA 74 1350 FHA,

22X 1D

2R B
ID

mpls-te  FEHMY | FZIAL

1

WIZ, A F =T = A ZAPEMEZBMG LT & S ICHBIARELE A 2T D0l zm L
i‘a_o

RP/0/RP0O/cpu O0: router# mpls traffic-eng reoptimize events link-up
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. mpls traffic-eng router-id (MPLS-TE JL— %)

mpls traffic-eng router-id (MPLS-TE JL—% )

J—=RDTENL—F ID ZREDA > F—T = A AZEHEMITONTHWAIP T RLRIZTH L
INTHRET DI, %@Jiﬁ%% R C mplstraffic-eng router-id 2~> K&2EHLET, T 74
Vb OEEICRETICIE, Zoavr FonoBEXEFEHALET,

mplstraffic-eng router-id type interface-path-id
no mplstraffic-engrouter-id type interface-path-id

X DA type A B =T e A A XA T, FEMHONTIE, @R%F ) T IFA4 0 ~LTF
e L ET,
interface-path-id #pR 1 o % —7 = 4 A F T2 ITIEA v X —T = A A,

GE)  N—HFITHEREINTWDLTRTOS L H—T=2Af ADIJ A N
FRT HIZ1E, showinterfaces =~ R&{FEH L E7,

I—H ORELDOFERICOWTIE, RIS (?) 2FEH LA I v~V T %
ZRLTLEEN,

ATV RFEIFIN R T AN NOBEEIIEIED D EEAL

aXURE—F OSPF &

ISIS7 RV R 77 3 UH/E

avy FERE Jyy—x ETENE

Y=z  Zoavwry FPREAShE L,
6.0

FEELOHA KS4y V2 IDIE TEREDLEIP 7 L AL LTHIELET, ZOIPT FLAFTRTO/ —
NZ7 T T4 v 7 3nEd, BBEZTH2TXTO M rucxt LT, %68%/ — KO TE/L—
21D FOseERETAIVNERHY T, ZOL—FIDIE, FrRr~y ROTE hARu Y
T —HR=ATEDRADOHBIFEHNENDT RLATT,

N

(¥)  mplstraffic-eng router-id =~ > F‘ﬁ>&ﬁéhfb\f£b\%é\ MPLS-TE Ti&7 1 —/3Lb—%
D AMERENET RESNTHDIHE) .

IGP T mplstrafficcengrouter-id =~ > RZPPRANICHRET S 2 L2 fE L £, €95 Lan
BE. TETET 740 bOT A ZALE[HH L TTEAL—Z IDBARGSES, Jiidr—
TR A B =T oA AEIWHA o H—T =2 ADRKIP T KL ATH D aJREMNH
D iﬁ‘o
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mpls traffic-eng router-id (MPLS-TE JL— %) .

oD~y Ry RCELWVEETT FLAREREGESN, 77—V FOREINT-AX
T4 v 7 RPF7 RUVAR MU RAOEETIZ—E LT, THILZWRN I 707D Ry
FEETX A L9, TEL—X IDHRELZMHERL F 4,

2ZX71D

1

2R EfE
ID

mpls-te AU | X AR

WIZ, TEN—FIDEN—T RNy L2 =T AZHBMTOENTHNBIP T K
VAL LTHRETHZRLET,

RP/0/RPO/cpu 0: router# configure
RP/0/RPO/cpu 0: router(config)# router ospf CORE_AS

RP/0/RPO/cpu 0: router (config-ospf)# mpls traffic-eng router-id 7.7.7.7
RP/0/RP0O/cpu 0: router# configure

RP/0/RP0O/cpu 0: router (config)# router isis 811

RP/0/RP0/cpu 0: router (config-isis)# address-family ipv4 unicast
RP/0/RP0/cpu 0: router (config-isis-af)# mpls traffic-eng router-id 8.8.8.8
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. mpls traffic-eng repotimize mesh group

mpls traffic-eng repotimize mesh group

AT aZN—THNOTTO bR EFEEET 2120E, XREXEC E— R Tmplstrafficeng
repotimize mesh group =~ > R&EHA L 7,

mpls traffic-eng reoptimize auto-tunnel mesh group group id

BX DA

AR R FIHILE

avU R E—F

group_id FiEbT A HE R A v a FA—TF D ZEHRLET, #HIL0~
4294967295 T4,

L

XR EXEC £— R

avy NERE

EREDAARZA4

JY—R EERAE

JY—== Zoaxy RREAShE L,
6.0

ZOa=y FOMMICHET DREDTA R4 13dH 0 A,

22X 1D

3l

ZRY B
1D 3
mpls-te 52

17

&IZ, mplstraffic-eng reoptimize mesh group =~ > KO AFI 2R L F 5,

RP/0/RPO/cpu 0: router mpls traffic-eng reoptimize mesh group 10
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mpls traffic-eng srlg .

mpls traffic-eng srig

MPLS-TESRLG 2> 7 4 ¥a L —3 3 v F— REEBET AT, XRIV 7 4 Fal—ay
E— K CTmplstrafficengsriga~ > REEHALET, N7 74 v/ 2 P=T ) U7 THRES
NIZFT_TOSRLGIEE v v B 7 ZHHIBRT DI12E, ZDoa~r RO no BN L ET,
MPLS-TESRLG izt > 7 4 ¥ 2 L—3 g v 7 E— KZBAtA+ %(21Z. MPLS TE SRLG =X >
7 4 X2 b— 3 F— KT mplstrafficeng srigvalue srigvalue 2~ > R&2FEHA L F9, 7%
E I RTO SRLGEEAHIBRT 5121%, Z0a~vy Rono X AFEHLET, SRLGE
VR D E L EOEAZIEET 121X, MPLSTESRLGfE=2 Y 7 4 Fa b —1 g
7% — K Cadmin-weight *—7U— R&HLET,

mplstraffic-eng srlg {admin-weight weight | value srlgvalue}ipv4 address ip-address next-hop
ipv4 address next-hop-ip-address

B DEREA

AU RTIFIE

AR E—F

admin-weight weight SRLG R D S AFHBE P Y 7 OFFL EDOERIC
BIMENAME, &I 0 ~ 4294967295 T,

value srlg-value SRLG i, #iPHIE 0 ~ 4294967295 T,

static IP7 RLRIZHSWNTSRLG  hARa Y 7 10E|

ipv4 address ip-address next-hopipvd o —#x RRA L FDIPT RLZA LY 7 Dx
address next-hop-ip-address I A Ny TT RLREZE Y Y TET,

admin-weight ¥ —U— FOF 7 4L MEIZ 1 T,

XR=a2>74FXa2l— g F—FR

avy FERE

FEREDHA RKS4 Y

JUy—Z ZEERAR

Y=  Zoa<wry FREAShE L,
6.0

Zoa~y ROMMISHET DRHEDTA RIA4 13HY A,

221D

3l

2R EhfE
ID

mpls-te  FEHWY | FZIAL

WIZ., MPLS-TESRLG 2> 7 4 X2l — gy T— REBEBETABZRLET,

RP/0/RP0/cpu 0: router# configure

MPLS FS 74w Too=F7Yr5avwo kR .



MPLS 5T 4wy Too=7yvyavv i |
. mpls traffic-eng srlg

RP/0/RPO/cpu 0: router (config)# mpls traffic-eng srlg
RP/0/RPO/cpu 0: router (config-mpls-te-srlg)#

WIZ, MPLS-TESRLG = 7 4 X2l — gy 72— REHBTAHEZRLE
7,

RP/0/RPO/cpu 0: router# configure
RP/0/RP0O/cpu 0: router(config)# mpls traffic-eng srlg value 150
RP/0/RP0/cpu 0: router (config-mpls-te-srlqg)#

WKIZ, MPLSTESRLGfE=Z > 7 4 Xal—3 3y 72— RTCEE FLOEALZIEET
LB &R LET,

RP/0/RP0/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# mpls traffic-eng srlg value 150
RP/0/RP0O/cpu 0: router (config-mpls-te-srlg)# admin-weight 10

. MPLS r5 74 wH Too=F7Yryavwr R



| MPLS kST vy Too=FyrFavuR

nhop-only (HEI L RIL Ny I T v D) .

nhop-only (BEI L RIL/INYH T D)

B DEREA

AU R TIHIbE

AR E—F

VoI REDOHRTRI A NRy THENWNY I T v 7 N FNAET ERET HIiE. MPLS-TE
HEI R RNV RN I T T A H—T 2 AR AT 4 F 2 b— 3 F— KT nhop-only =
<~V REHERALEST, BN 77 v 7 P RADT 7 40 FREICRTICIE. Z0a<w 2 R
DO noEREEHR L £,

nhop-only
no nhop-only

ZOawy RO ELIIF—U—REH Y 8 A,
NHOP 35 J. O NNHOP {R-EDE HFNA 2 —T N2 97,

HEIR Y RV RNy Ty av7 4 Xal—vay

avy FERE

HEREDAA K1Y

D)—R ZEERE

JU—== Zoavwy RPREASHELE,
6.0

nhop-only =~y REZHRET DL, HELILA U F—T = A LTIITEIND F RVl /) —
NEEARBET D72 DITER SND R 7 A MRy 7 OFR 7 A Rk v (NNHOP) b > /LA
I NET,

nhop-only =~ > RORREZfiEbRT 5 & %@)/7T£ﬁéhé774’7) kR DN
77/7@ﬂ©éfﬂb)ﬁ ENFET, BEINY I T v 7 MR UERRIX, BBE L hux

T ) — NMRELART 5729 _NmmPA/77/7b/zw@W%%ﬁﬁbifo
221D 2R EE
ID

mpls-te  FEHMY | FZIAL

1

wIZ, NNHOP HEW X 7/ 7 v 7 bz sn, Vo7 13#23% % NHOP ko
FNVTETNERESINDIHERLET,

RP/0/RP0O/cpu 0: router (config)# mpls traffic-eng

RP/0/RP0/cpu 0: router (config-mpls-te)# interface HundredGigE 0/0/0/3
RP/0/RP0O/cpu 0: router (config-mpls-te-if)# auto-tunnel backup
RP/0/RP0/cpu 0: router (config-mpls-te-if-auto-backup)# nhop-only
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B overfiow threshold (MPLS-TE)

overflow threshold (MPLS-TE)

N RN DF—NR"—T7 a—g A& ET 5121%, MPLS-TE HEIE8E A v Z— 7 = X 2
T4 F 2l — gy F— FToveflowthreshold =~ > REFEHLET, A—"—7o—H
MRER T 4 E—T N BIZ1E. Zoa<wr FonBXEHHLES,

overflow threshold percentage [min bandwidth] limit limit
no overflow threshold

B DEREA

aAavv R FI4ILE

aAvU kR E—F

percentage F—=N=Tn—% b= HHEAE T S —r 7=, #IHIE 1 ~ 100
<7

min bandwidth  ({£&) 4 ——7o—% b U T —F HHEO LR 2% E L E£T (kbps
AL

FPHIL 10 ~ 4294967295 T9, T 7 4V I 10 TI,

limit limit L& VMEZ BRI 2 EGINEMBEORZRE LET, HigiEdr—"\—7r—
X, B bV REIE T A R Y T— L E T,

EOFRPMIT 1 ~10 TF, 77 4/L biX none T,

7 7 4V MEIX [disabled] T,

MPLS-TE HE# GG A > F—7 oA A a7 4 X2l — gy

avy FERE

FEREDHA FS14 Y

D)—R EERE

VY=  Zoa<wry RpREAShE L
6.0

limit%¥—7U— RKE2EETLHLE, brRIVDEGT AL —"—Ta—hu 280y hEnE
K

BMEZ A X —T VI LIRS, ERI3EE LA, U RVOBIEDER: LIZA— 3 —7
n—hUr2E Uy hSiL, A= A—T7 e —ORHBREYINOFEOICHERINET,

B OERE LI HHRiE v AN A — =T — L& WMl (R OES) BLUORESNT
WAR/NEERIR L D KE e BIET 7Y r— g 0, 77U A—3 g VIO T 24%
=Pl bl ERINET,

F—R—To—omHiL, FEIEOBIMCZTEA SN E T, =& 2, EEENRE SN
F—R—=Ta—LEWVMELY HLED LIERAICL, A— =T —F M) F—SNnFEH A,
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overflow threshotd (MPLS-TE) |||

2ZX7 1D

1

2R B

ID

mpls-te  FEHEY | FEIAL

&Iz, tunnel-te 1 D k2 T DF—_R—T7 0 —HEZRETHHE2 - LET,

RP/0/RP0O/cpu
RP/0/RP0O/cpu
RP/0/RPO/cpu
RP/0/RP0O/cpu

o O o O

: router# configure

router (config)# interface tunnel-te 1

router (config-if) # auto-bw
router (config-if-tunte-autobw) # overflow threshold 50 limit 3
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path-option (MPLS-TE)

MPLS 5T 4wy Too=7yvyavv i |

MPLS-TE F > RNVDRAF T v g U EFET HITIE, Tumnel-TE A VX —T = A 227 4
¥ a2 L— 3 F— RTpah-option 2~ REHEHALET, 774/ hOBEIZRETIZIE,
Zoa<wr RO n B EFEALET,

path-option preference-priority [protecting number] {dynamic | explicit {name path-name|
identifier path-number }[protected-by path-option-level]} [attribute-set name] [isis instance-name
level level] [lockdown] [ospf instance-name area {value address}] [verbatim]

no path-option preference-priority {dynamic | explicit {name path-name|identifier
path-number } [protected-by path-option-level]} [isis instance-name level level] [lockdown] [ospf
instance-name area {value address}] [verbatim]

X DA preference-priority

INA KT g Uy, @I, 1~ 1000 T,

protecting number

IRATARET DI ODNRAENL A T a v EFEELET, &
X1~ 1000 T3,

dynamic T YL AA v F F8A& (LSP) BNAAFI v 7 ICHEESND &
IFRELET,
explicit LSP A% IP RN AICT D LI ELET,

name path-name

IP /R AR ADNS AL HFRELET,

identifier path-number

IP RN ADNSAZEEZRELET,

protected-by path-option-level

(&) BRI/ S AIZ L » TIR#E SN T DRI/ A D
WNAGRHEEHRELET,

isisinstance-name

(L&) CSPFAZH—DISISA v AZ LV AB L= U 7IZHIE
L/i‘g—o

attribute-set name

(EE) LSP @Mty hE2fBELET,

level level IS-ISDO L~V EFRELET, AT 1 ~2 TT,
lockdown (f£&) LSP Ot 2281425 X 9 IcfEE L £,

ospf instance-name

(f£#) CSPF ZH—® OSPF A ' AZ L AR L= Y 7ITHi
RLET,

area OSPF OV 7T H#HELET,

value OSPF = U 7 ID @ 10 X,

address OSPF=UT7IDDIPT KL A,

verbatim (E&) BHR/RAD MR P/CSPF F = v 7 Z[AlEE L £77,
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AR R TFIHILE

AR E—F

path-option (MPLS-TE) .

T 7 H N S OMEETIIMEITH D £ A,

Tunnel-TE f > Z—7 =2 A A 2> 7 f{Fal— 3

avy FERE

FEREDHA K42

Jy—Z ZEEAR

JU—== Zoaxwy RREASHE L,
6.0

1 DOD R R TODNRAFT T a v EZRETCEET, 20X, 12O 22750
BHRNRAF T a1 ODFAFI vy 7 arBZRECEETS, RAMLTV 77 L
VAT (LD EWESTIEARLS) LVENWEEEXRE L TWARD, 7 a VI BMERS
nwEJ,

RWEEDNRRA AT a onkiid b L. (lockdown 47> a U EFEHLTHWRWVWNED)
WDOIRAF T arZEA LT R RANHBRICHESNET,

protecting ¥ — "7 — R TlZ, 774~ VU LSPIZXf L TR ADRHELRETE L L IICHRELE
9, protecting & — 7 — KX, tunnel-gte f > ¥ —7 = A ATEFHHTE £7,

TIA = YV RATEENEAE LB D70 path-option 2~ RIZRy 77w 782 %48
Ebiﬁ‘o

CSPF = U 7 IX, path-option = & IZRXE S IVE T,
AR E TR ET D 72D dynamic ¥ — U — RN TY,

IRARENA F—T N2> TND R RN DT T A~ U /RS A % protected-by % — 7 —
REZFEH LT, RN AGT T g LUKV RESND L OICRETEFET, XA 4T
var el 1 DOBRIRRGE NS A DB BV R—FSET,

22X 1D

3l

2R EfE
ID

mpls-te  FEHEY | FZIAL

WIZ, BV dD verbatim B L O lockdown 472 3 > & L CTAHIMT = IPv4 /RN A
EHEHTLEIC N RNV ERETDHHEZRLET, 2O 31T, FRR A X2 b
NER STz & &ICHREE T EHA, FICHRELLTAXLERHY 7,

RP/0/RP0/cpu 0: router (config)# interface tunnel-te 1
RP/0/RP0/cpu O0: router (config-if)# path-option 1 explicit name test verbatim lockdown

WIZ, RN AEZRET DD RV TR AR HEE L A F— T NI T L2 R L E
—éﬂo

RP/0/RP0/cpu 0: router (config)# interface tunnel-te 1
RP/0/RPO/cpu 0: router (config-if)# path-option 1 explicit name po4
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B reth-option (MpLS-TE)

RP/0/RPO/cpu 0: router (config-if)# path-option protecting 1 explicit name po6

WIZ, CSPF #H—®D OSPF A V' A X AR IR U TITHIBT 5627~ LEd,

RP/0/RP0/cpu 0: router (config)# interface tunnel-te 1
RP/0/RP0/cpu 0: router (config-if)# path-option 1 explicit name routerl ospf 3 area 7
verbatim

WIZ., CSPFZH—DIS-IS A V AX  AB L U TIZHIBT 5602~ L F1,

RP/0/RP0/cpu 0: router (config)# interface tunnel-te 1
RP/0/RP0/cpu 0: router (config-if)# path-option 1 dynamic isis mtbf level 1 lockdown
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path-protection (MPLS-TE) .

path-protection (MPLS-TE)

B DEREA

AR TFI4IE

AR E—F

oA B =T 2 ADNNAEE A F—T T DHITNE, A2 —T=2f R T T 4
X a2 b—3 3 F— FTpath-protection 2~ > K&MHHLE T, 7740 hOBEICETIC
. Zoa~vwr FOnoERAEHALET,

path-protection
no path-protection

Zoawy RIZEBIEELIZTF—TU—FiEH Y £ A,
F 7 40 NOBEEZIHMEITH Y EH A,

AR =T xR T4 Fal— g

avy FERE

FEREDHARFS1Y

D)—R ZEERE

VY=  Zoavwry R RpREAShELEL
6.0

Vo7 E03 ) — ORI EEETIIH D AN, BHF) 24T a Vv EHEL
720, FPURAVOEFITN—F TEICRAZHHAELZVTLL0E, B XY T390
AA T RNR (LSP) (27 VTV T2 F0RE®ETY, REORERREIT bR o UK
TFTHY, BIREBIERCAL v T 777V v 7 IRiE EOWEIEEROFEEZ T ET,

22X 1D

3l

2R g
ID

mpls-te  FEAHLD | FEX RS

WIZ, tunnelte f V' Z—7 = A A XA T OGR4 2—T N T HH 2R LET,

RP/0/RP0/cpu 0: router# configure
RP/0/RP0/cpu 0: router(config)# interface tunnel-te 1
RP/0/RP0O/cpu 0: router (config-if)# path-protection
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. path-protection timers reopt-after-switchover

path-protection timers reopt-after-switchover

AA  F A== b RV THAE LTI H RS b o RVIZERAT S D E T ORFERFRH]
ZRET HITIE. MPLS-TE 27 ¢ ¥ =2 L—3 = > F&— R T path-protection timers
reopt-after-switchover =~ > RZEH L ET, ZOMEEZT 1 E—7 LT 512X, D=~
Y RO noEXEFEHLET,

path-protection timer sreopt-after-switchover seconds
no path-protection timersreopt-after-switchover seconds

i
N

B DR

AR TFI4ILbE

ATV R E—F

seeonds R A{RF#EA R b & bR VEEEICOBE (AL , F5ETE HHEOHMHIL0~
604800 T,

seconds : 180 (3 43)

MPLS-TE=2> 7 4 Fab— 3

av Y RERE

FREDHA FS14 Y

JUY—R EERAR

JU—2  Zoawry RREAShELE,
6.0

Zoavy R, M A—EnmEibs LTSN ET, ZHck->T, Frxridx
AV TFA=N—RICAZ A RNZAL) b ROWARRCHR#ELSNET, 2047 a i3,
1 BI7Z0 offifb s LTRSS ET,

22X 1D

3l

2R EfE
ID

mpls-te  FEHEY | FXIAL

W, NAREAA v F A== b F~y FTETESND & & &Rk b
VHIIVTEITEND EEDOBOMEEZRBET L6027 LET,

RP/0/RP0O/cpu 0: router# configure

RP/0/RP0/cpu 0: router (config)# mpls traffic-eng

RP/0/RP0/cpu 0: router (config-mpls-te)# path-protection timers reopt-after-switchover
180
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path-selection cost-limit .

path-selection cost-limit

MPLS-TE LSP O/R A DFREICBIT 2 S AEK OB ORI LREZRET DI, @y
a7 4 Fa b—3 g F— KT path-sdection cogt-limit =~ R&fH L ET, _ODJ:BE%E
BT AI2lE, Zoa~<vry RonoBERAFEHLET,

path-selection cost-limit cost-limit-value

B DEREA

ARV K TIAIE

avU R E—F

li

cost-limit-value /<X23R D> = 2 MIRIEZ 3%0E L Ed, #PHIT 1 ~ 4294967295 T,

o A MABRIZER I FE T,
XRa>74FXal—aryF—R
Ao B =T A AN XNVTEQ L 7 fFal— g

MPLSTE X2 A7 a vty h a7 X2l —v gy

avy FER

FRLEDHA KS14 Y

D)—R ZEERE

JIU—Z  Zoavr  RBREASHELE,
6.0

IR 2 2 MHIBREREIL. MPLSTE R R L TOLEREL 4, 2 AT a vEHt v
FNarvr74X¥al—valy EB— RTCERESNTZIRX MIRMESLIN, Za— L a7
Fal—vagryE—K ¥ —TxA A RIVTEE— K, %£0A1f7/5/ﬁﬁ
Yy har74¥alb—rva = RTaX MIEPNERESILTWDIEEITHNNCRY £7°,
T 74 M TIE, 2 A MHIBRITERE S VET,

LSPIZ, FONRAEMNOEHE EOELN, FEEINTZRRA X MR LD /NS WEEIZD L
ek SN £,

2ZX71D

2R EhfE
ID

mpls-te  FEHEY | FEIAL

WIZ, MPLSTE RS2 A7+ 3 Vgt v  PO3AtrSet T/8 28R o 2 MR AR ET
LR L TCTWET,

RP/0/RPO/cpu 0: routerf#configure

RP/0/RP0O/cpu 0: router (config) #mpls traffic-eng

RP/0/RP0/cpu 0: router (config-mpls-te)#attribute-set path-option PO3AttrSet
RP/0/RPO/cpu 0: router (config-te-attribute-set) #path-selection cost-limit 50000
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. path-selection ignore overload (MPLS-TE)

path-selection ignore overload (MPLS-TE)

MPLS-TE @ F1ffks 25 AR (IS-1S) O@AfTE v FEREL EH T 5121L, MPLS-TE=2 > 7 «
¥ a2 L—3 3 F— FT path-sdection ignoreoverload =~> FEEHLET, T 74/ D
FEICETICIE, Zoa<>y FonBRXEHHLET,

path-selection ignore overload {head | mid | tail}
no path-selection ignoreoverload {head | mid | tail}

XD Zoa=wy RIS ELIZIF—TU—FiEH 0 T8 A,

XD head k> RILIE. set-overload-bit 23~ K/L—Z D ISIS (Z
LFoTHRESNTVWIGAICLT v 7 REOF FITRD £
9, ~v K /— R® CSPF ORI E M D/ — R % H
LET,

mid kv kb, set-overload-bit 23l /L— &% D ISIS 12 &L -
TREINTWILEAILT vy 7RO EFIZHR0 7,
Hf]  — K CSPF DAL D /) — R 8E L £,

tail ko Rk iE, set-overload-bit 737 —/LL—Z @ ISIS |2
LFoTHREESNTVWEEAICT v 7 REOF FITRD F
4, T—/b J— R CSPF ORENEAR D /) — R Z HH
LET,

AT RFI4LL 8L (None)

AT R E—FK MPLS-TE 27 4 Falb— g
av >y FERE JY—X EEAR

VY—= Zoaxwy RREASHE L,
6.0

ERLEDHA KS4 > ISHISIRBANRE Y haA X —T 1L LTROAL—ZICE o TT VAL v F K282 (LSP) Bl
SHTWRNT & 2T 5I21E, path-sdlection ignoreoverload ==~ > K& H L £,

IS-IS i A ff & MRk (OLA) HERENRT 77 4 7127 b &, AMmE Y by b (v R
J— R, /=K, 7=/ —FEET) 2FOoT_XTo/ — FIEAINET, Ziud,
TV AA wF KRR (LSP) CTEEZMEHAMETHD Z L AEWRLET, ZoOMEETIE, KK
~X— A D Shortest Path First (CSPF) TEAMIZ/R->TWD / — RERY ANDZ LR TEE
7
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path-selection ignore overload (MPLS-TE) .

2ZX7 1D

1

2R B

ID

mpls-te  FEHEY | FEIAL

Iz, path-selection ignore overload head ==~ > R &+ 2412/~ L £,

RP/0/RP0O/cpu
RP/0/RPO/cpu
RP/0/RP0/cpu
RP/0/RP0O/cpu

o O O O

router# configure

router (config) # mpls traffic-eng

router (config-mpls-te) # path-selection ignore overload
router (config-mpls-te) # path-selection ignore overload head
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. path-selection loose-expansion affinity (MPLS-TE)

path-selection loose-expansion affinity (MPLS-TE)

TYTERNLV—2 EO R FIVORDON—AKR T ETONRRAEILRET H-OIER IS T
T4 =T 4 HEEET HIZIE, MPLS-TE 27 4 ¥ 2 L—3 3 > F— R T path-selection
loose-expansion affinity =~ > RZEHLET, 774V FOBIEICERTICIE, Z0av R
DO noFEXEEHLET,

path-selection loose-expansion affinity affinity-value mask affinity-mask [class-type type]
no path-selection loose-expansion affinity affinity-value mask affinity-mask [class-type type]

B DEREA

aAvU R TFI4ILE

ATV R E—F

affinity-value

KIRD b RNEARET DY 7 IR EME, 328y o 10T
9, #iPHI% 0x0 ~ OXFFFFFFFF T, 32 @M (vvy b) 2R L £, B
OfEIZ 0 £7-1% 1 T,

mask affinity-mask o7 @i, 32 By Fo 10 KA T = v 7 LET, &P 0x0 ~

OXxFFFFFFFF T, 32 @M (B> ) 2R LFET, BE~RA7DfHIZ0 £
7711 7,

class-type type

(EE) Py dgtiED 7 5 2 24 FHERLUET, #@HIZ0~1 T
To

affinity-value : 0X00000000

mask-value : OXFFFFFFFF

MPLS-TE 2> 7 4 Fa b — 3

av Y RERE

EREDAARZA4

V=R EERE

Uy —= Zoavwy RREAINE LT,

6.0

=Ry THETIX, BT 7 4= 4 Ax—2L4 (AENCESL) FYFR—FERTnE
Vi, FEHEZ. TTIZTy 7L TWD P rVITITEELEY A,

2ZX7 1D

3l

2R EfE
ID

mpls-te  FERIRY | FHX AR

RIZ, ~ A2 OXFFFFFFFF O7 7 4 =7 1 0x55 R ET Az~ L E7,

RP/0/RP0/cpu O0:
RP/0/RP0/cpu O0:
RP/0/RP0O/cpu O0:

router# configure
router (config) # mpls traffic-eng
router (config-mpls-te) # path-selection loose-expansion affinity 55 mask
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FFFFFFFF
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. path-selection loose-expansion metric (MPLS-TE)

path-selection loose-expansion metric (MPLS-TE)

TUTERNL—Z EO N RVDRDON—RE y TETONRAZYEET D72 OICHH IS A
N w7 BATHRET HITIE, MPLSTE:1/74%11/%\‘/3/—“{—»«}\“Cpathselectlon
loose-expansionmetrica~ > REZEHLET, 774/ FOBEICERTIZIE, Z0a<vr RO
no B ZEH L £7,

path-selection loose-expansion metric {igp | te} [classtype type]
no path-selection loose-expansion metric {igp | te} [classtype type]

BX DA igp Interior Gateway Protocol (IGP) A~V v 7 Z&EL T,

te TEA M) w7 52FBELET, ZNUNT 74 FTT,

classtype type (L&) b RAHIEIEO Y 7 A 2 A THFR L ET, #AIZ0~1TT,

ATV EFI4NE T IANMMEITEA MY v 7 TH,

AT R E—FR MPLS-TE =27 4 Fab—3i g
av 2 FERE J)—R  EEAR

JY—= Zoaxy RREAShE L,
6.0

ERLOHA KS4q Y FBERETZ TTETy 7L T0WD Fr U ELEEA,

221D 2Ry B
ID

mpls-te  FEHEY | FEIAL

#l %’\MP%b)/7%E%LT?7ijﬁ%L%%TéiEKNXEK%FU/
EEET AT LET,

RP/0/RP0O/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0/cpu 0: router (config-mpls-te)# path-selection loose-expansion metric igp
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path-selection metric (MPLS-TE) I

path-selection metric (MPLS-TE)

MPLS-TE b > RV DO/RAFRA Y v 7 ZHEET HITIE, MPLS-TE2 > 7 4 =2 b— 3 v
& — KN C path-selection metric =~ > K& HLET, 774/ hOBECRERTICIE, o=
< RO noXEHHLET,

path-selection metric {igp | te}
no path-selection metric {igp | te}

B DEREA

AR TFI4IE

aAvU kR E—F

igP Interior Gateway Protocol (IGP) # FV v 7 ##EL£7,

te TEXA MY v 2BELET,

F7 %/ MEITE A MY v TT,

MPLS-TE 2> 7 4 Falb— 3

avy FERE

HEREDAA K1Y

D)—R EERE

VY=  Zoavwry R RpREAShELEL
6.0

FED M RNVONZOFEIEN SN A ) w7 2473, RO XS ITRESNET,

« path-sdlectionmetricz~ > REZ AL TR RO A N w7 B A T HFEE LIZGA TR
FDARNY w7 2ATPERAIIET,
« ZNUSNDOLEIX, T 74NV EDARNY v (TE) BMERASET,

221D

3l

2R EhfE
ID

mpls-te  FEHEY | FZIAL

WIZ,IGP A RN w7 2R LTTF 740 MiEx FEXTELIICSAEBRA RN »
JEBRETDHHERLET,

RP/0/RPO/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0/cpu 0: router (config-mpls-te)# path-selection metric igp
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. path-selection metric (4% —2J 4 X)

path-selection metric (f >3 —2J x4 X)

MPLS-TE R RVDRAERA N v 7 XA THEETDHITNE, AV F—T A AT 4
¥ o b—3 3 F— T path-sdection metric =2~ > REEHLET, 774/ FOBEICERE
T, Z0a<wr RO nBEREFEHLET,

path-selection metric {igp | te}
no path-selection metric {igp | te}

BX DR igP Interior Gateway Protocol (IGP) A bV w7 #@&EL £,

te TEAXAN) w7 &2FRELET, ZNBT 7410 FTT,

ATV RFIANE T IANMMITEANY v 7 TY,

AT kK E—F A H—T a2 A AT 4 X2l — g
avry FHEEE IJIJ__;( g{gipq%§

VY=  Zoavwry R RpREAShELEL
6.0

BRALOAAL Foq > BED M FAOARDHEIMAEND A R w2 24T, KDL ICRESLET,

s path-sdlectionmetric=~ > K& U RVDA N v T XA TEIZTA N v 7 2 A4 TE0F
WA LTEGEIE, EOA RN v 7 24 TPERSIVET,
s TNUSNOLETX, TT7ANM MDA RNY v (TE) BMEHEET,

221D 2Ry B
ID

mpls-te  FEHEWY | FZIAL

i WIZ IGP A NV w7 2 LTF 7 40 Miizd EEEX 45 E 510 S GRIRA R o
D hET AT LET

RP/0/RPO/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# interface tunnel-te 1
RP/0/RP0/cpu 0: router (config-if)# path-selection metric igp
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policy-class

policy-class .

NT7 74y 7 B EDTE b RVIHRIET D L HICARY —_"—2Z2D b 1 LER (PBTS)
ERETHIZE, AV F—Tx2A A a7 4 Falb— 3 F— RKTpolicy-class2~ > K%
ERALES, ZOBREEZT 4 t—7 T 2100F, Zoa~<r FonBEREHEHA L7,

AR—=ZATRYD Z &2 LY, #HEDEXPE% policy-class D—#i & L CHETE £7, TE b
VARICERESNIZEXPEICE Y, £/ Vv IR v—7 T ZABRHRMNTEEINET (i
DRY =27 TR DEHITFAIINR) , R —27 T ZFETHEMH 72 EXP EIX,
Z O EXPEEETRGDOR Y o —27 T ARENR—ThHLILGAICOABRHTEXET, &
ZIE. % policy-class123 728 1 DLLED b rLIZiEf & 584, policy-class 1,
policy-class2 3. policy-class345 73 ¥ O EITEN /20 £,

policy-class {1-7 |default}
no policy-class

BX DA

AU R TIHIbE

ATV R E—F

1-7 HBORI—ICELWNF 74 v 7 253 R %~y TTHRY o— 7 5 R@M, =
NR—ZATRYIBZ LV, HEOEXPEERETE £7,

default =7 3L v h RV R — 7 T A,

ETFI7I72AD VT, T 740 8 FURADBEREIER TERWESICE T, 5740 b
NT T 497 B RETHEOICED Y THNET,

B —TzA A AT 4 Falb—ay

avY RERE

FREDHA FS1 2

JUY—X EERAR

JU—2  Zoawry FREAShELE,
6.0

RY—_R=2D U RVEIR (PBTS) %A X — 7 /MZT 5HICi, policy-class 2~ > R&Aff
AL £9, PBTS OFEAHIZ OV TIE,  [Ciscol OSXRMPLSConfiguration Guidefor the Cisco CRS-1
Router Cisco |0S XR MPLS Configuration Guide for the Cisco XR 12000 Series Router ] % 28 L T <
2S00,

BEFRHD PBTS NI o — 72 7 AMEAFK T 521X, show mplstraffic-eng tunnels =~ > K%
fERLE,

PBTS DR TEIZET A B A FRT 5121%. [Cisco lOSXR IP Addresses and Services Command
Reference for the Cisco XR 12000 Series Router Cisco |OS XR IP Addresses and Services Command
Reference for the Cisco CRS-1 Router] @ show cef =< > K & show cef hardware =1~ > K& {#i [

LEY,
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. policy-class
221D 2Ry B

ID

mpls-te  FEAHY | FHEIAL
i

wIZ, RV o= 7 T 2AeBEST D0 2R LET,

RP/0/RP0O/cpu
RP/0/RP0O/cpu
RP/0/RP0/cpu

0:
0:
0:

router# configure
router (config) # interface tunnel-te 1
router (config-if) # policy-class 7

WIWC, BEDORNT T4 I 7 TR TT AR — T RAEZET AH %R

L/i‘é‘@

RP/0/RP0/cpu
RP/0/RP0O/cpu
RP/0/RPO/cpu

0:
0:
0:

router# configure
router (config) # interface tunnel-te 1
router (config-if)# policy-class 1 2 3

WRZ, TTFNFDOERY— I FT2D N R EBRETHHZRLET,

RP/0/RP0/cpu
RP/0/RP0O/cpu
RP/0/RPO/cpu
RP/0/RP0O/cpu

o O O O

router# configure

router (config) # interface tunnel-te 1
router (config-if) # policy-class default
router (config-if)# commit
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priority (MPLS-TE) .

priority (MPLS-TE)

MPLS-TE k¥ %V OMESEE X ORI OESENE L 2R ET AT, A v 2 —T A A 3T 4
Fal—vgrE—RCprioritya~> FEEALET, 7740 FOBEICRETIIE. 20
a<wr RO noBEXEEAL ET,

priority setup-priority hold-priority
no priority setup-priority hold-priority

B DEREA

AR FIAILE

AU kFE—F

setup-priority BEAED ko r A L VL LTI TE 208 9 22 fl 272010, %o -
YANDT R AL v F RS8R (LSP) IEHEEET L LN SN LE
SENERL, FPHIZ0~T7 TF (RVEEIE SERIBM G R £T) . Lizai-
T, RETTAFTIVT4M0ODLSPIL, TT7AF VT4 M 0LSDEDLSP &
D HESERICEIG SN E T,

hold-priority {55 % %5 L T\ Ao LSP Z e L THMT A2 MENRH 500 E 5 Ak
Bl RO bR LSPIZEEA T STV D ESENEN, #PHIX 0 ~
7 CT (RWEFEFIEEERIAM 2 Em L 720 £9)

setup-priority : 7
hold-priority : 7

A H =T 2 A A AT 4 Fal— 3

avy FERE

HEREDAA K1Y

D)—R ZEERE

JUJ—== Zoavwy FPREASHELE,
6.0

LSPIZfEHZIEET D & X, 4 v ¥ —7 = A AZZDOLSP AOH43 7 g 23 72 A1,
a—) T RIviary V7 =T (WMEREE) X VHHH LSP 277§ 5 72 DI EL
NEAL D LSP NESE S VE T, FAUTIS U T, il LSP OB JENEL AL SENE iz 72 v | BE
170 LSP DESENAGE AMAFHESENAN T 22 0 57, 2 DOEIRNARIIZ LV | fEZESENAAL AME <
(MeSTRFIZZ O LSP 13> LSP L W e S EtA) | REMESIEM @ (i, =0
LSP MBS SN ET) LSPIZEHEEETE DL 91020 £9°, MeStEINAN & (AR SCIENT
WA E R CEICERE LET, £o, MCERIAMICREFERIEN L HIRVVEITRE T £8
Ao

221D

2R EhfE
ID

mpls-te  FEHEY | FZIAL
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B oy (vpLs-TE)

& ESTEESENARL & PRFFESEIRMIAN 1 O b v ET Dl 2R LET,

RP/0/RPO/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# interface tunnel-te 1
RP/0/RP0/cpu 0: router (config-if)# priority 1 1
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record-route

B DEREA

AU R TIHIE

AUk E—F

record-route .

oL THERENSLV— FEREETHIE. AV F—T A R T 4 Fal— g F—
KCrecord-route =2~ > REFEHLET, T 740 FOBECRTICIE, ZDa~<2 FDno
BRXEHHALET,

record-route
no record-route

Zoawy FIZEBIRELIZF—U— NiEZb Y ¥ A,
F 74V NOBEEZIMMEITH D EH A,

B —TzA A AT 4 Falb—Tay

av Y RERE

JU—X EERAR

FREDHA FS14 Y

Uy —= Zoavwy RREAINE LT,
6.0

TN )= R T =Y L TWAEEONRN T v F R Lo TRESNSTE v ®
IR, La— R b— 2R ETIHLERXH D F9,

22X 1D

3l

2R B
ID

mpls-te  FEAHLY | FXAS

Wiz, TE oV Tl a— R b— e A RX—=T M T 202 RLET,

RP/0/RP0O/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# interface tunnel-te 1
RP/0/RP0O/cpu 0: router (config-if)# record-route
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MPLS 5T 4wy Too=7yvyavv i |

redirect default-route nexthop

VRFIZBWTT 74/ hb— FTIPVA £721XIPv6 7 KL A7 7 S VDIV F X T A "k
NI X TERETHICE, RV V=~ T VTR FA,T a7 4 Fal—aryET—F
T redirect default-route nexthop =~ > R&fH L £7°,

redirect {ipv4|ipv6} default-route nexthop
[vrf vrf-name] [{v4v6}] nexthop [vrf vrf-name] [{v4v6}] nexthop [vrf vrf-name] [{v4v6}]

BXDEREA

ipv4 | ipv6 IPvd 7 L A7 7Y FE771%
IPv6 7 KL A7 7 IV Z487E
=

vrf vrf-name F 7 A Ny 7D VRF 4 &g
ELET,

v4 IPvd %7 A hik v 77 KL A
Z ABCD A THELE
R

V6 IPv6 %7 A hik v 77 KL A
% X:X::X%zone [T TIRE L
i‘g—o

aAavU R TFI4ILk

T 74V FOBEEITEIZH Y A,

avY kK E—FK

RV —~o T IVTAIAT a T4 Fal—ay

avy FERE

FEREDHA FS1 Y

JUY—R ZEERAR

VY=  Zoa<wry RpREAShE L
6.0

ZDavwy ROFEHICHETIEEDOTA R4 03560 ¥ A,

22X 1D

. MPLS

2R EpfE
ID

qos gAY | HEAR

1

WIZ, VREIZBWTCTF 74 /L ML —hTIPVA D ILF X7 A MKy T oxo T
ERETHHERLET,

FS24vo o7y avr kR
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RP/0/RSP0O/CPUO:Router# config

RP/0/RSPO/CPUO:Router (config)# policy-map type pbr kmd

RP/0/RSPO/CPUO:Router (config-pmap) # class type traffic acl

RP/0/RSPO/CPUO:Router (config-pmap-c) # redirect ipv4 default-route nexthop vrf vpnl 3.2.1.2
nexthop vrf vpn2 3.2.3.2 nexthop vrf vpn3 3.2.4.2
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MPLS 5T 4wy Too=7yvyavv i |

redirect nexthop

VRF TIPv4 £721XIPV6 7T RL AT 7 I VDAL F T ARy T N TR TE2BRETDH
Wik, RV =< S IV TAZAAT a7 4Falb— 3y E— FTreadirect nexthop =2+
YREFEHLET,

redirect {ipv4 |ipv6} nexthop
[vrf vrf-name] [{v4Vv6}] nexthop [vrf vrf-name] [{v4Vv6}] nexthop [vrf vrf-name] [{v4V6}]

BXDEREA

aAavU R TFI4ILk

AR E—F

ipv4 | ipv6 IPvd 7 L A7 7Y FE771%
IPv6 7 RL A7 7 I U %&485E
LE7,

vrf vrf-name T A KRRy FOVRFL &R
ELET,

v4 IPvd %7 A hik v 77 KL A
Z ABCD A THELE
R

V6 IPv6 %7 A hik v 77 KL A
% X:X::X%zone [T TIRE L
i‘g—o

T 74V FOBEEITEIZH Y A,

RV =~ T VTR T 2T 4 Fal—vay

avy FERE

FEREDHA FS1 Y

JUY—R ZEERAR

VY=  Zoa<wry RpREAShE L
6.0

WKRIODAX T A PRy TERETETET, RESNTERADOAXT A MRy ATk bEmnN77
AFVT 4 %Fb, HEORI ARy TRERBBNTIAF VT 1 2FbET, REIN
T ARNKY T, IPv4 72X IPV6 OWNT NN THLIMNERNH D £7, FFEDFRT A MKy
I L CVRF4 & IPVAIPVE 7 RL ZDW TN ETIIM T 2R ETE £9, VREARES
NTOWRWEAIT, AN Z—T7 x4 AVRF ThDHEHESINET,

2ZX71D

2R B
ID

Qs FHARY, EXAL
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51
RIZ, VRF CIPVv4 D~V NVF XTI A MKy T oF o THERETDHHERLET,

RP/0/RSP0O/CPUO:Router# config

RP/0/RSPO/CPUO:Router (config) # policy-map type pbr kmd

RP/0/RSPO/CPUO:Router (config-pmap) # class type traffic acl

RP/0/RSP0/CPUO:Router (config-pmap-c) # redirect ipv4 nexthop vrf vpnl 3.2.1.2 nexthop vrf
vpn2 3.2.3.2 nexthop vrf vpn3 3.2.4.2
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reoptimize (MPLS-TE)

T_TOTE b 2V OEKE{LREEZ #if]35121%, MPLS-TE2> 7 4 X2 b —3 3 v F—
RCreoptimize2a~ > FEFEHALET, 7740 FOEBHEICRTIZIZ, ZOa~> KO nofE
REFHLET,

reoptimize frequency
no reoptimize frequency

BXDEREA

aAavv R TFI4ILk

aAvURE—F

frequency FOEENL D & A ~— D HEIPE, 57E T SMEOFMIL 0 ~ 604800 T,
(1)
fEZ 02T DL, EMINREEREILNT 4 B—T TR0 7,

C 1~ 60 OFEPAD M AT B & . 608 T & ORI B AL L3527 S h &
j—o

frequency : 3600

MPLS-TE =227 4 ¥al—v 3

avy FERE

FEREDHA R4V

J—R EEARAF

JY—2  Zoavwry FREAShE L
6.0

Lo~y ROMMITHET DREDTA R4 1TH Y EEA,

2ZX71D

3l

2R B
ID

mpls-te  FEHEY | FZIAL

Wi, FEE bR Z 60 P HEHl+ o612~ LET,

RP/0/RP0O/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0O/cpu 0: router (config-mpls-te)# reoptimize 60
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reoptimize timers delay (MPLS-TE) .

reoptimize timers delay (MPLS-TE)

Ry VO FEELE, TN TF AL AL vF K2 (LSP) (Z4T—F 4 T L—rnb
O b & LSP) OHIBRE 721X 7~ fHT A B S 5 121X, MPLS-TE =227 f ¥ =
L—3 3 v E— KT reoptimizetimersdelay =2~> R&2HEHALET, 774/ MEIZETIC
. Zoa~vwr FOnoERAEHAL T,

reoptimizetimersdelay {after-frr seconds| cleanup delay-time| installation delay-time|
path-protection seconds}
no reoptimizetimersdelay {after-frr seconds|cleanup delay-time| installation delay-time|

path-protection seconds}

B DEREA

after-frr FRR DA LSP O F A iEdl,
FPESEET,
seconds FRR A X h&ED kR D

P fc AL R B O SR SERERE] (FD
) . FEETE DMHEOHPEIT

0~ 120 T7,
cleanup [N VARREES T K (o N
LSP DHlIFRZ L S E 7,
delay-time PR b O EIERE] (7

%) . MHMOoEBETHL, &
WENT 4 —T Nz £
T, 7 V=T v RO
Bh7a&iPHIZ 0 ~ 300 T,

installation kRO R RELE, B
FYL DA A b — )L B IR IE
SHFET,

delay-time PR b OBEIERER (B

B) ., HOEfRET DL, F
SENT 4 —T T D F
T, A A h— LB DA %)
7R#APHIZ 0 ~ 3600 T,

path-protection ISZINZEZ A o FF—"— A
Ry bRV REED
MRz ELEET,
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. reoptimize timers delay (MPLS-TE)

seconds INANGFEAA  FF—— A
Ny b E MU RVEEE{ED
ks (BE0 . HOo Z#fRET
HE, BIENRT =T WIZ
D FET, FHETE HEOH
PHIZ 0 ~ 604800 T3,

AT R FI4 )k  after-frrdelay : 0
cleanup delay : 20
delay-time : 20
installation delay : 20
path-protection : 180

aAvU kR E—F MPLS-TE 22> 7 4 X2 L—3 3

RDRE S Zoaxwy RREASHE L,
6.0

FELEOHA RSy ~ATFTRhaVv IV AS v F T 8 TF7T7 4y 7 2P =7 Y7 (MPLS-TE) k3L
BT 2T 3 AT, X VERMRLSP (RR) BMEHAFEE TRV ORI 572012,
SEEHD LSP 2T 5 h R AN EMICHHE SN E T, L0 2R LSP MFET 55
Bl THRAANLZDLSPILEEREEESNE T, 7TV IRt 5 &, T3 R
Lo THWLSP 23O X 0 23 Ay7 LSPICE S # 2 L E T,

KON —H KAk /= KT, FRT-NVDOT7 5T —F 47 T —r 2 FRERHATE
ROVGERH Y T, TOLHEIC~Y RV R/ —RIZED TR TERCES BRI OND
L IOy MBERPFAET D AREMEAH D 97, reoptimizetimersdelay cleanup =~
YREMHALTEWLSPO V) =0T v S EBIESE D Z LIk T Ny MEKZERET
xFET,

271D 2Ry B
ID

mpls-te  FEHEY | FEIAL

B Wiz, ERELD 7 U —2 T v FRIENE % | SCiET 2% 5 LET

RP/0/RP0/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0/cpu 0: router (config-mpls-te)# reoptimize timers delay cleanup 60
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WIS, FRE(EDOA A b —/VIEBIERFHE &2 40 RICERET 22~ L E T,

RP/0/RPO/cpu 0: router# configure
RP/0/RP0O/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0/cpu 0: router (config-mpls-te)# reoptimize timers delay installation 40

KIZ, FRR A X Mg OFRELOEIERE Z 50 BICRET D0 2R" L £,

RP/0/RPO/cpu 0: router# configure
RP/0/RP0O/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0/cpu 0: router (config-mpls-te)# reoptimize timers delay after-frr 50

WIZ, INARFEAAL v F F—"— AR b & bRV E RN O o b o B L
% 80 ICERET AW~ LET,

RP/0/RP0/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0/cpu 0: router (config-mpls-te)# reoptimize timers delay path-protection 80
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route-priority

tho7m harnbO T VB LUL— FEH LKL T, 7—% 7L — I TE 79I E
Z bz — MERIEM #HHETE 5 L9127 5121E, MPLS-TE=2> 7 4 ¥ =2 lb—T g F—
RCroute-priority =~ RZEHLET, 774/ FOBEBEICRERTICIE, 2O~ RO no
REFEHLET,

route-priority role {middle|head {primary |backup}} queue queue
no route-priority role {middle|head {primary |backup}}

BX DA

AU R TIHIE

ATV R E—F

role TXNUNETDH F RV OEEEZER L E
—a‘o

middle ko LD R A

head backup AH =T oA A~DFRR Nw I T w7k
LCEODLTHNTWND hrpil~y K,

head primary DT XTD R~y R,

queue Xa—KohERLET, ®@AIZO~12T
To ER/NSWVNEE, TTA4F VT 4 BEmn
w"”r:'—”—%i% Lij—o

head backup : 9
head primary : 10
middle : 10

MPLS-TE 2> 7 4 F¥al— 3

2v L KRR

EREDAARZA

Jyy—x ZEEAR

JY—== Zoaxwr RREAShELE,
6.0

71“7"“%/]’ V4 7"]/\,_.:/0)77\)7"'73»—- k2= hua—)b 701/"—‘:/75)%93’?7—*35*11723:%&:\
TE 7 EZONET TA AV T 4 2EETHI0E, Zoavy RefHLET,

o7 7V r—va Nl o THRHESND T I7A4 3 T A fEIFRDO EBY TT,
<0 : RfEH

o 1 : A H
«2 : RIB/LDP (%4&)
« 3 R
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route-priority .

<4 RAEH

5 : RIB/LDP (&)

<6 ARfEH

«7 ¢ RAEH

« 8 : RIB/LDP ()

*9:TE Ry I T w7 R~y F—
¢ 10 : > TE b3V

<11 : REEM (5% TE THAD)

<12 : REEM (5% TE TEM)

ayha— L T =D 7T =T 4T T =T DT IVEFOT 7 v hDT
TAF VT 4 BREZ, BEAERFE AT AAMBEWGE O STT T 7 4 > 7 K% Bk
L. NV AL v F U 75T 2 S ESERBEEOLENRDNT V22D X512, HEIC
BIRENTWET, FHOL—F TERAMMEEL TVWDEHEA, TN6DTF 74V h2EHET5
EL NI T4y T BRESL T LR VEIERRET HAREENRH Y £3, Z0a~wr Rofl
HE, B, WD H 5 RWEH OO 72 HE A 2GS, HEShEEA,

229 1D

3l

2R B
ID

mpls-te  FEHEY | FEIAL

WIZ, =~ T ITAF VT 4 A4 X—TNVITHHERLET,

RP/0/RP0/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0/cpu 0: router (config-mpls-te)# route-priority role middle queue 7
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. router-id secondary (MPLS-TE)

router-id secondary (MPLS-TE)

MPLS-TE Dt H > # U TEL—Z DA —HLTHEHINS (IGPIZL->TT RAZ A XX
AR KO IZERGET H1TiL. MPLS- TE3/745E11/%\‘/3 > & — K Crouter-id secondary
av L REHEHLEST, F740 FOFHEICETICIE. Z0avry ROonoBXE2HEHLET,

router-id secondary |IP address
no router-id secondary |P address

B DEREA

aAav R FI4ILE

aAvU R E—F

IP tH XY TEAL—FID ELTHAINDIPVET KL X,
address

T 74V FOBEEITEIZH Y A,

MPLS-TE 2> 7 4 F¥alb—3 3

avy FERE

FEREDAHA RS2

D)—R ZEERE

JYV—=2  Zoa<wry R RREAShELEL
6.0

BEEHIIR b r v E B o # ) TERID #5856 & LTI E 512X, 77— K/ —RT
router-id secondary =~ > RafEH L £,

RKRT3R2MEDIPVAT FLAZTE I XY —F D & LTRETEET,

22X 1D

3l

2R EpfE
ID

mpls-te  FEAHRY | HEIAL

WIZ, MPLS-TE IZ® &Y TE/L—HF ID 2R ETHHERLET,

RP/0/RPO/cpu 0: router# configure

RP/0/RP0O/cpu 0: router (config)# mpls traffic-eng

RP/0/RP0/cpu 0: router (config-mpls-te)# router-id secondary 1.1.1.1
RP/0/RP0/cpu 0: router (config-mpls-te)# router-id secondary 2.2.2.2
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set destination-address .

set destination-address

PBR R U > — % L T Tag2IP MPLS 7~} & Xy N2 U XA L7 FT5 L XT55%ET
RUAZBRETHICNE,. RIV—~v T IV ITAXAT a7 4Fal—g T— KT s
destination-address=~ > FZfEH L E T, ZOREZHIRTHIZIE., ZDa~vr FOnoE
EERHLET,

set destination-address {ipv4|ipv6} ip-address
no set destination-address {ipv4|ipv6} ip-address

BX DA

AU RTIHIE

AR E—F

ipva4|ipv6 1pva7 RL 2R E-IXIPv6 7 FLAER LA EL £,

ip-address  Tpv4 7 KL A £ 7213 1Pv6 7 KL AEFRE L7,

SESCIP 7 RUAITERESIN TWVER A,

RV —~ T VTR IAT a7 4 Fal—a

avy FERE

HEREDAA FS1Y

D)—R ZEERE

JU—2  Zoawy RREAShELE,
6.0

Tag2lP /X7y DU XA L7 g VETHRYR— SN THET,

229 1D

2RY B
ID

qos FEAIY | E AR

WIZ, VEA LT MEHET RLAELTIPVE T RLAZHRET HHIZRLET,

RP/0/0/CPUO:iosfconfigure

RP/0/0/CPUO:ios (config) #policy-map type pbr pbr_prec_exp
RP/0/0/CPUO:ios (config-pmap) #class type traffic class_prec_exp
RP/0/0/CPUO:ios (config-pmap-c) #set destination-address ipv4 3.3.3.3
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. set ipv4 df

set ipv4 df

MPLS 5T 4wy Too=7yvyavv i |

IPv4 NI T4 7Ty FEERETDHEICDE (772742 MELZRW) By FPRY —%
REEITZ IV TTHIZEF, RV v—~vv 3/74’3?11/*“‘/5/{—*—}‘“Csetlpv4df3
?/F%ﬁmbi#‘DFt/F® REFEIIZ VT ET 48— NI T BT, Zoavy
R no B ZEH L £ 7,

set ipv4 df df-value

B DEREA

AU R TIHIE

AU R E—FR

df-value DF by MEZIEELET, fHETE 24MHIZ1~7TT,

DF £y hARY O —DRETT 4 B—T MR >TWET,

R —~v S a7 4F¥al—r3g

av Y RERE

FEREDHA K4V

JUY—X EERAR

V=2  Zoavwry IR EAShELL,
6.0

Zoavy ROMMITHET DREDTA R4 13H Y A,

222 1D

2R EhfE
ID

qos FEAIY | AR

WIZ, IPV4DF By bR U U—fE% LICHRET 62 RLET,

RP/0/RPO/cpu 0: router (config-pmap-c)#set ipv4 df 1
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set source-address .

set source-address

PBR 7R U o —ZA{ ] L T Tag2IP MPLS 7L} & 7o hE2 U XA L7 95 & EICEET
T RLVABRETHINE, RV v—~o T ITFGAXA T a7 4 Fal— a3 EF—FT
set source-address 2~ > R LET, ZORELXHIRT DX, Zoa~<2 FO no B
ZREALET,

set source-address {ipv4 |ipv6} ip-address

BX DA

AR R TFI4ILbE

aAvU R E—F

ipva4|ipv6 [pva7 RL 2R E7-1XIPv6 7 FLATEREZHE L £,

ip-address  Ipv4 7 KL A £ 7212 IPv6 7 KL AZHEE L £,

T 74V FOBEETIMEIZH Y A,

RV o= T VTR T 2T 4 Fal—Tgy

2L FRE

EREDAARSA Y

J—R EERAE

JY—=2 Zoaxwry RREAShE L,
6.0

Zoaxy ROBRIEEST DREDHTA FIA4 13H 0 £H A,

2ZX7 1D

2R BfE

ID

qos IR | FHE A
1

WIZ, FETLT FLAELTIPVE T RLAZRETHHZRLET,

RP/0/0/CPUO:ios#configure

RP/0/0/CPUO:ios (config) #policy-map type pbr pbr_prec_exp
RP/0/0/CPUO:ios (config-pmap) #class type traffic class_prec_exp
RP/0/0/CPU0O:ios (config-pmap-c) #set source-address ipv4 1.1.1.1
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. show explicit-paths

show explicit-paths

BRIEHR D IP /R /XA 2 FKoRkd 5121, XR EXEC £— K C show explicit-paths =~ > N % fiff
HALET,

show explicit-paths [{name path-name|identifier number}]

BX DS namepathr-name  ({£5) WIRSADOARTEFRLET,

identifier number (L&) R SADEFEFR R LE T, #PHIZ1~65535 T,

ATV R FI4N N T AN FOEEEITEIZS Y FH A,

av R E—F XR EXEC £— K
avr B J—R EEAR

JJ—= Zoavwy FPREASHELE,
6.0

FEREOHA K54y PIRARE, PARASZANO ) = RERIZV 72K TIPT RLADY A RTT,

22X 1D 2R BE
ID
mpls-te AN
)
B &IZ. show explicit-paths =~ > ROl Z R L E7,

RP/0/RPO/cpu 0: router# show explicit-paths

Path ToR2 status enabled
0x1: next-address 192.168.1.2
0x2: next-address 10.20.20.20
Path ToR3 status enabled
0x1: next-address 192.168.1.2
0x2: next-address 192.168.2.2
0x3: next-address 10.30.30.30
Path 100 status enabled
0x1: next-address 192.168.1.2
0x2: next-address 10.20.20.20
Path 200 status enabled
0x1: next-address 192.168.1.2
0x2: next-address 192.168.2.2
0x3: next-address 10.30.30.30
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show explicit-paths .

WDFET, ZOHNIERINDIEERT 4 —V REHALET,

%= 1:show explicit-paths 1< > K 7 4 — )L K DA

J4—I)LF |ERBA

Path INAKFTNTE R, ZOBRISADAT — 4 ARFE £,
1: IRZANDOEMDOIP T KL &,

next-address

2: INRAND2EFEBDIP 7 LA,

next-address

WIZ, show explicit-paths =1~ > R CRFED /S AL i Liza o hplz xR L&
D

RP/0/RPO/cpu 0: router# show explicit-paths name ToR3

Path ToR3 status enabled
0x1l: next-address 192.168.1.2
0x2: next-address 192.168.2.2
0x3: next-address 10.30.30.30

RIZ, showexplicit-paths 2~ > R CRFED SAF S EEH Licha o Hklz R L E
R

RP/0/RPO/cpu 0: router# show explicit-paths identifier 200

Path 200 status enabled
0x1: next-address 192.168.1.2
0x2: next-address 192.168.2.2
0x3: next-address 10.30.30.30
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. show interfaces tunnel-te accounting

show interfaces tunnel-te accounting

MPLS hZ7 7 4w 7= =7 Y2 (TE) hrud IPv4 fiitds K OVIPve st 2 R T 5
21X, XR EXEC *&— R C show interfacestunnel-te accounting =~ > K& L £ 97,

show interfaces tunnel-te tunnel-number accounting [{location location-id |rates}]

BT DA tunnel-number TE F o xLEEEIFELE
9, #aPHIZ 0 ~ 6553 T,
location location-id TE b > RV O5FT & 52 &
THELET,
rates AEBE—T A AT T

T HEEERRLET,

ARV FIALE AL

ATV R E—F XR EXEC £— F
avwy FERE JYy—x ETERNE

VY=  Zoa<wry R RREAShE L
6.0

FEREDHA KSAy ZO0Oaxy FOBMICHETDREDTA T4 13H Y A,

22X 1D AR EME
ID
mpls-te  FEAHEL
n

WIZ, Tunnel-TEA > Z—T = A AL DT AT T 4 v IIEREFRT HF %2R L
ij‘o

RP/0/RP0/cpu 0: router#show interface tunnel-te 1 accounting

tunnel-tel

Protocol Pkts In Chars In Pkts Out Chars Out
IPV4 UNICAST 0 0 5 520
IPV6_UNICAST 0 0 15 1560
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show mpls traffic-eng affinity-map .

show mpls traffic-eng affinity-map

I—BRIZBRESNTWAEL T —DLBINED~ v B 752 FRT HI21%, XREXEC E— R T
show mplstraffic-eng affinity-map =~ > K& H L F 9,

show mplstraffic-eng affinity-map

XD Ioawry RZEBIEELEF—TY—FEH D THA,

ATV RFI4ALN T ANV POEMEEITEEZSH Y FH A,

av R E—F XR EXEC £— K
avr e J—R EEAR

JJ—== Zoavwy FPREASHELE,
6.0

BEREDHA KS4Y T 74=T AHRICHEMT ONTWDET 7 4 =7 4 DT 7 4 =7 A ERRWREE . show
mplstraffic-eng affinity-map =~ > R Ci%, [(refers to undefined affinity name)| @ & 927

ShET,
224 1D 2Ry BE
ID
mpls-te  FiAHL
)
i w1z, show mplstraffic-eng affinity-map =~ > RO 12~ L E T,

RP/0/RPO/cpu 0: router# show mpls traffic-eng affinity-map

Affinity Name Bit-position Affinity Value

bcdefghabcdefghabcecdefghabedefgha 0 1
redl 1 2

red?2 2 4

red3 3 8

red4 4 10

red5 5 20

red6 6 40

red?7 7 80

red8 8 100

red9 9 200

redl0 10 400

redll 11 800

redl2 12 1000

redl3 13 2000

redl4 14 4000
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. show mpls traffic-eng affinity-map

MPLS 5T 4wy Too=7yvyavv i |

redl5 15 8000

redl6 16 10000
cdefghabcdefghabcdefghabcdefghab 17 20000
redl8 18 40000

redl9 19 80000

red20 20 100000

red21l 21 200000

red22 22 400000

red23 23 800000

red24 24 1000000

red25 25 2000000

red26 26 4000000

red27 27 8000000

orange28 28 10000000

red28 29 20000000

red30 30 40000000
abcdefghabcdefghabcdefghabcdefgh 31 80000000

3% 2 : show mpls traffic-eng affinity-map 7 « —/L KO (144 X—2) 2, ZOHAT
FKRSNDHERT 4 —/V FOGMAEZRLET,

5= 2: show mpls traffic-eng affinity-map 7 « — )L K M5 BA

J4—ILFK

Bl

Affinity
Name

NXNDT T 4 =T A FIRNCBEEM T BT 7 4 =T 1 4

Bit-position

REYMT T4 =T AEICHRESNIZE v MLE,

Affinity
Value

T T4 =T A BICBEEMT O NTET 7 o =T 4 i,
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show mpls traffic-eng attribute-set .

show mpls traffic-eng attribute-set

MPLS-TE ® @Mt v b &3R4 521X, XREXEC £ — K Cshow mpls traffic-eng attribute-set
a~vy FEMEHLET,

show mpls traffic-eng attribute-set [{auto-backup | auto-mesh | path-option |
Xro[attribute-set-name] } |

XA auto-backup HEhW Sy 77 v T @tk A4~

DIEHREFR T LET,

auto-mesh HEh A v v o @ity A4 7ot
WEFRRLET,

path-option WNAFT v a v @ghEs A 70
HHaEFRLET,

Xro XRO M2 A 7O &= FoR
l/\ngO

attribute-set-name FRTHEMEy hOLRITE
FBELET,

ARV EFIFNAL  TRTOFATORME Y MCETOIERER T LET,

ATV R E—F XR EXEC E— K

avwy FERE Jy—x TENE
JY—X  Zoavry R RBREAISRELL
6.0

ERLEDHA RSy ZOa~ry FEHEMNTHICE, £9 MPLS-TET 7V F—a v F—=7 /I LET,

271D 2Z7 1D B1E
mpls-te AL
1

Woa<y Rix, BEINy 7 7T v TR A TOEM Yy NEFERLET,

RP/0/RP0/cpu 0: router# show mpls traffic-eng attribute-set auto-backup autol

Attribute Set Name: autol (Type: auto-backup)
Affinity: 0x0/0xffff (Default)
Priority: 7 7 (Default)
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. show mpls traffic-eng attribute-set

Record-route: Enabled

Policy-class: 0 (Not configured)
Logging: None

List of protected interfaces (count 0)
List of tunnel IDs (count 0)

MPLS 5T 4wy Too=7yvyavv i |

WDOa<y R, HEIA vy a@ld A4 7oty 2R RLE T,

RP/0/RP0/cpu 0: router# show mpls traffic-eng attribute-set auto-mesh meshl

Attribute Set Name: meshl (Type: auto-mesh)
Bandwidth: 0 kbps (CTO0) (Default)
Affinity: 0x0/0xffff (Default)

Priority: 7 7 (Default)

Interface Bandwidth: 0 kbps (Default)
AutoRoute Announce: Disabled
Auto-bw: Disabled

Soft Preemption: Disabled

Fast Reroute: Disabled, Protection Desired: None

Record-route: Disabled
Policy-class: 0 (Not configured)
Logging: None

List of Mesh Groups (count 0)

WD a< i,

AKX T a @A TORMEE Yy hERRLET,

RP/0/RPO/cpu 0: router# show mpls traffic-eng attribute-set path-option pathl

Attribute Set Name: pathl (Type: path option)
Bandwidth: 0 kbps (CTO0) (Default)
Affinity: 0x0/0xffff (Default)
List of tunnel IDs (count 0)

WD za< NiL, xoDttEty h2FERLET,

RP/0/RP0/cpu 0: router# show mpls traffic-eng attribute-set xro

Attribute Set Name: foo (Type: XRO)
Number of XRO constraints : 2
LSP, best-effort, LSP-id used

Specified by FEC: tunnel-id 55, LSP-id 88,

ext. id 10.10.10.10

source 10.10.10.10, destination 20.20.20.20

LSP, strict, LSP-id ignored
Specified by FEC: tunnel-id 3, LSP-id O,

ext. id 1.1.1.1

source 1.1.1.1, destination 2.2.2.2
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show mpls traffic-eng autoroute .

show mpls traffic-eng autoroute

FT A RKR T LSBT A A G, Interior Gateway Protocol (IGP) (Zi@EI S5 kv
FIVEFRT 5IZ1E,. XR EXEC £ — R C show mplstraffic-eng autoroute =~ > K& L &
D

show mplstraffic-eng autoroute [name tunnel-name][lIP-address]

BX DA

ARV ETIANE

AR E—F

|P-address L) ZOTF RLA~D ki Fb,

name tunne-name | XA LEITCEELET,

L

XR EXEC £— F

avy FERE

FREDHA K51

D)—R EERE

JU—Z  Zoavr  RBREASHELE,
6.0

IGP DYLIRE A S AESE (SPF) OFFE CIX, b7 7 4 v 7B h RN EESNLET, show
mplstraffic-eng autoroute ==~ > K Cix. IGP OHL3E SPF OFHE CHAFFH S TS hrrx
N (DFED, TyTENTOWTHEINL— FRREINTND b)) BERINET,

Mo RIS REANCE LD ONE T, SBHA~DTXTO MRV T, ZOFEEIZ ) T
SNANT T4 vl 2T EEINET,

22X 1D

3l

2R EpfE
ID

mpls-te 57K
)

iz, show mplstraffic-eng autoroute =~ > RO HH 2R L £,

RP/0/RPO/cpu 0: router# show mpls traffic-eng autoroute
Destination 103.0.0.3 has 2 tunnels in OSPF 0 area O

tunnel-tel (traffic share 1, nexthop 103.0.0.3)
tunnel-te2 (traffic share 1, nexthop 103.0.0.3)
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. show mpls traffic-eng autoroute

MPLS 5T 4wy Too=7yvyavv i |

WDFERT, ZOHNIERINDIEERT 4 —V REHALET,

5 3: show mpls traffic-eng autoroute 1< > F 7 1 —JL FDEREA

J4—ILF

Bl

ER T

~NVF7a ban 79 AL vF 7 (MPLS) TE DT —/L= K jL—H
1D,

traffic share

MM Z IS <R, D bR X 5> TRILSBEIERESND T 7 4 v
7 DEEMO b FOVTHT DM EE L ORLET, 1| 2O N5 b
VFIPR2OMFEL, —HDRNT T 47 =T IR20, b —FHFDRNTT 4 v
7 =T IN100 DA, BADO R FRVTIERNT 7 4 v 7 D350 2 BMrikES
nET,

Nexthop

MPLS-TE k> RNV DH T A KRy 7 )v—4 1D,

absolute
metric

MPLS-TE k> R WCK L TR/ — RE2HHT2L2A MU v 7,

relative metric

MPLS-TE F > 3% /VIZk L CHRE T — RE2HATIA N v 7,

WIZ, 7TV T SNLARDEROH N 2R L ET,

RP/0/RP0/cpu 0: router# show mpls traffic-eng autoroute
Destination 192.168.0.4 has 1 tunnels in OSPF ring area O
tunnel-tel (traffic share 0, nexthop 192.168.0.4)

Signalled-Name: rtrA tl

Wiz, IS-IS BEL— FOIFHROB 1l 2R L ET,

RP/0/RP0/cpu 0: router#show mpls traffic-eng autoroute
Destination 192.168.0.1 has 1 tunnels in IS-IS ring level 1
tunnel-tel (traffic share 0, nexthop 192.168.0.1)
(IS-IS ring level-1, IPV4 Unicast)
(IS-IS ring level-1, IPV6 Unicast)
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show mpls traffic-eng auto-tunnel backup .

show mpls traffic-eng auto-tunnel backup

HEIIZHEZL SN D MPLS-TE/N Y 7 7 v 7 b o RV OIHR&EF R T 51213 XREXECE—F
C show mplstraffic-eng auto-tunnel backup =2~ > KZHH L F9,

show mpls traffic-eng auto-tunnel {backup [{private|summary | unused}]}

BX DA

backup HEh b pL Ny 7 7 v Il aEREE R LET,

private (L) BB S5 MPLS-TE Nw 7 7 v kv
FINET DT T A R— M MEREERLET,

summary (=) BEIICHESE SN D MPLS-TE Sy 7 7 v h v
IOV < —FHRERRLET,

unused (T8) REHDOMPLS-TE N> 7 7 v 7 h R a3k
RLFET,

SR EFEIAL R T4 FOBEEEIELS D A,

ATV R E—F XR EXEC £— F
avr FERE JY—X EERAR

EREDAARZA

JY—= Zoaxr RREAShE L,
6.0

Zoavwy ROMRIZHETLREDTA RI7A4 U 13H0 £H A,

22X 1D

2R ENE

ID

mpls-te  FEAHL
n

451

&IZ, show mplstraffic-eng auto-tunnel backup =~ > KO B ZR L E 5,

AutoTunnel Backup Configuration:
Interfaces count: 4
Unused removal timeout: 1h Om Os
Configured tunnel number range: 2000-2500

AutoTunnel Backup Summary:

AutoTunnel Backups:
1 created, 1 up, 0 down, 0 unused
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. show mpls traffic-eng auto-tunnel backup

1 NHOP, O NNHOP, O SRLG strict, 0 SRLG preferred
Protected LSPs:

1 NHOP, 0O NHOP+SRLG

0 NNHOP, 0 NNHOP+SRLG
Protected S2L Sharing Families:

0 NHOP, 0 NHOP+SRLG

0 NNHOP, 0 NNHOP+SRLG
Protected S2Ls:

0 NHOP, 0 NHOP+SRLG

0 NNHOP, 0 NNHOP+SRLG

Cumulative Counters (last cleared 05:17:19 ago):
Total NHOP NNHOP

Created: 1 1
Connected:
Removed (down) :
Removed (unused) :
Removed (in use):
Range exceeded:

o O o o
o O o o
O O O O o o

AutoTunnel Backups:

Tunnel State Protection Prot. Protected Protected

Name Offered Flows* Interface Node

tunnel-te2000 up NHOP 1 Gi0/2/0/2 N/A

*Prot. Flows = Total Protected LSPs, S2Ls and S2L Sharing Families

iz, show mplstraffic-eng auto-tunnel mesh ==~ > RO H 2~ L £9,

RP/0/RP0/cpu 0: routerf#show mpls traffic-eng auto-tunnel mesh

Auto-tunnel Mesh Global Configuration:
Unused removal timeout: 2h
Configured tunnel number range: 10000-12000

Auto-tunnel Mesh Groups Summary:
Mesh Groups count: 5
Mesh Groups Destinations count: 50

Mesh Group 40 (2 Destinations, 1 Up, 1 Down) :
Destination-list: dl1-40
Attribute-set: ta name
Destination: 40.40.40.40, tunnel-id: 10000, State: Up
Destination: 10.10.10.10, tunnel-id: 10001, State: Down
Mesh Group 41 (3 Destinations, 2 Up, 1 Down) :
Destination-list: dl1-40
Attribute-set: ta name
Destination: 4.4.4.4, tunnel-id: 10005, State: Up
Destination: 3.3.3.3, tunnel-id: 10006, State: Up
Destination: 1.1.1.1, tunnel-id: 10007, State: Down
Mesh Group 51 (0 Destinations, 0 Up, 0 Down) :
Destination-list: Not configured
Attribute-set: Not configured
Mesh Group 52 (0 Destinations, 0 Up, 0 Down) :
Destination-list: NAMEl (Not defined)
Attribute-set: NAME2 (Not defined)
Mesh Group 53 (2 Destinations, 1 Up, 1 Down) :
Destination-list: dl1-53
Attribute-set: Not configured
Destination: 40.40.40.40, tunnel-id: 10000, State: Up
Destination: 10.10.10.10, tunnel-id: 10001, State: Down
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show mpls traffic-eng auto-tunnel backup .

Cumulative Counters (last cleared 7h ago):

Total
Created: 100
Connected: 50
Removed (unused) : 50
Removed (in use): 0
Range exceeded: 0

iz, show mplstraffic-eng auto-tunnel private =~ > FOH S22 R L £,

Auto-tunnel Mesh Private Information:
ID allocator overall maximum ID: 4096
ID allocator last allocated ID: 50999
ID allocator number IDs allocated: 1000
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. show mpls traffic-eng auto-tunnel mesh

MPLS 5T 4wy Too=7yvyavv i |

show mpls traffic-eng auto-tunnel mesh

HEIICREEE SN 5 MPLS-TE A v ¥ =2 b R LICET A1 AFR~T 51215, XREXEC £—
K -C show mplstraffic-eng auto-tunnel mesh =2~ > RZ2{HH L F9°,

show mpls traffic-eng auto-tunnel mesh {mesh-value|unused | summary | attribute-set name |
destination address | destination-list name | down | up | tunnel {created | not-created} | onehop}

X DA mesh mesh-value

FESNEAEB RV Ay va IAV—TIRT 5 b rvk
FRLET, Ay va 7—7 1D OHiFAIL 0 ~ 4294967295 T
_a—o

attribute-set name

BEDOBMEY FRBREENTWAHEA YV a TV —THFKRL
7,

destination address

FRESINTT L REROMETLE T 2R R LET,

destination-list name

BELET VL7 4y 7 A VAR CTRESINTWDA Yy 2 JL—
THEFERLET,

down A7 LTS MRV T 2R R LET,

up Ty LTWD RV eFRR LET,

summary HEI R RV Ay v a2~ —(FlRERRLET,

unused MR DIZFEREDIRNT T LTINS R F AT EFRRLE

—g_O

tunnel created | not-created

o0 TERENT-565E. F2 b r7e LTER S U
TRino s B fRE LT,

onehop

TR TRIGEDA v 2 T NN—THF R LET,

ATV RFI+LE AL

97 R E—F XR EXEC E— F
av Yy RERE J)y—x ZEEAR

JYy—2  Zoavry R FBREAISRELL

6.0

FEEEDHA KSq4y ZOaxy FOMMICEETDRHEDOTA R4 13H 0 A,
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show mpls traffic-eng auto-tunnel mesh .

2ZX7 1D

AR B
1D &
MPLS-TE read

&IZ, show mplstraffic-eng auto-tunnel mesh =~ > KO 1B 2R L £,

RP/0/RPO/cpu 0: router show mpls traffic-eng auto-tunnel mesh

Auto-tunnel Mesh Global Configuration:
Unused removal timeout: 1h Om Os
Configured tunnel number range: 1000-1200

Auto-tunnel Mesh Groups Summary:
Mesh Groups count: 1
Mesh Groups Destinations count: 3
Mesh Groups Tunnels count:
3 created, 0 up, 3 down, 0 FRR enabled

Mesh Group: 65 (3 Destinations)
Status: Enabled
Attribute-set: am-65
Destination-list: dl1-65 (Not a prefix-list)
Recreate timer: Not running

Destination Tunnel ID State Unused timer
192.168.0.2 1000 up Not running
192.168.0.3 1001 up Not running
192.168.0.4 1002 up Not running

Displayed 3 tunnels, 0 up, 3 down, O FRR enabled

Auto-mesh Cumulative Counters:
Last cleared: Wed Nov 9 12:56:37 2011 (02:39:07 ago)

Total
Created: 3
Connected: 0
Removed (unused) : 0
Removed (in use): 0
Range exceeded: 0

iz, destination-list % — 7 — K & attribute-set % — 7 — K% ] L C auto-tunnel mesh
av U RERETHHZRLET,

RP/0/RP0/cpu 0: router (config)# mpls traffic-eng

RP/0/RPO/cpu 0: router (config-mpls-te)# auto-tunnel mesh
RP/0/RP0O/cpu 0: router (config-te-auto-mesh)# group 65

RP/0/RPO/cpu 0: router (config-te-mesh-group) # disable

RP/0/RP0/cpu 0: router (config-te-mesh-group)# destination-list dl1-65
RP/0/RP0/cpu 0: router (config-te-mesh-group)# attribute-set am-65
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. show mpls traffic-eng auto-tunnel mesh

Y

GE) Zoattributeset R EIIEETT, ZORENLRWVIEGES, TXTO M RALTIET 74

VRO N RVBMHEENERASNET, FELRVELEE Y FERETDIE, ZDXA v
Vo TA—FIE bRV EER L EE A

Y

GE¥)  Z o destination-list FXEITMHEATT, L—FIZZDOLRID IPvE T L7 4 v 7 A
RBRWGE, Ay va Z—=TFRy hU—=INOFTRTO/L—4Th gL
%L ET,

WIZ, TRy 7 bR CET e 24 2062 R LET,

RP/0/RPO/cpu 0: routerf#show mpls traffic-eng auto-tunnel mesh onehop

Auto-tunnel Mesh Onehop Groups Summary:
Mesh Groups count: 1
Mesh Groups Destinations count: 2
Mesh Groups Tunnels count:
2 created, 2 up, 0 down, 0 FRR enabled

Mesh Group: 25 (2 Destinations) Onehop
Status: Enabled
Attribute-set: Not configured
Destination-list: dest list (Not a prefix-list)
Recreate timer: Not running

Destination Tunnel ID State Unused timer
10.10.10.2 3500 up Not running
11.11.11.2 3501 up Not running

Displayed 2 tunnels, 2 up, 0 down, O FRR enabled

Auto-mesh Onehop Cumulative Counters:
Last cleared: Thu Sep 12 13:39:38 2013 (03:47:21 ago)

Total
Created: 2
Connected: 2
Removed (unused) : 0
Removed (in use): 0
Range exceeded: 0
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show mpls traffic-eng collaborator-timers .

show mpls traffic-eng collaborator-timers

B DEREA

AU R TIFIE

AR E—F

MPLS-TE 2 R L —HF X A4 <= —DBIED AT —HF 2% £ 5HI121%. XREXEC £ — F T show
mplstraffic-eng collabor ator-timers =~ > K& L £9°,

show mplstraffic-eng collabor ator-timers
Zoawy RZFSIEELEFTF—TU—NEH D A,
T 74N NOBEE T ITHEIZSH D A

XR EXEC £— K

avy FERE

FEREDHA FS14 Y

JUy—R ZEERAR

VY=  Zoa<wry RREAShE L,
6.0

MPLS-TE 7'm2& 2%, RSVP, LSD R Ea TR L —F T XTOX A v —%&#F LE T, show
mplstraffic-engcollaborator-timers 2~ > KiZ, TNHDX A ~v—DAT—H A% FRLET,

2ZX71D

3l

2R EfE
ID

mpls-te  FEAHL
)

ROWIBNL, 2 TR —F XA v —DBIEDAT =X R %R L TNET,

RP/0/RPO/cpu 0: router# show mpls traffic-eng collaborator-timers

Collaborator Timers

Timer Name: [LMRIB Restart] Index:[0]

Duration: [60] Is running: NO
Last start time: 02/09/2009 11:57:59
Last stop time: 02/09/2009 11:58:00

Last expiry time: Never expired
Timer Name: [LMRIB Recovery] Index:[1]

Duration: [60] Is running: YES
Last start time: 02/09/2009 11:58:00
Last stop time: Never Stopped

Last expiry time: 19/08/2009 17:45:24
Timer Name: [RSVP Restart] Index:[2]

Duration: [180] Is running: NO
Last start time: 26/08/2009 18:59:18
Last stop time: 26/08/2009 18:59:20

Last expiry time: Never expired
Timer Name: [RSVP Recovery] Index:[3]
Duration: [1800] Is running: NO
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. show mpls traffic-eng collaborator-timers

MPLS 5T 4wy Too=7yvyavv i |

Last start time: 26/08/2009 18:59:20
Last stop time: 26/08/2009 19:03:19
Last expiry time: 19/08/2009 18:12:39
Timer Name: [LSD Restart] Index:[4]
Duration: [60] Is running: NO
Last start time: 19/08/2009 17:44:26
Last stop time: 19/08/2009 17:44:26
Last expiry time: Never expired
Timer Name: [LSD Recovery] Index:[5]
Duration: [600] Is running: NO
Last start time: 19/08/2009 17:44:26
Last stop time: Never Stopped
Last expiry time: 19/08/2009 17:53:44
Timer Name: [Clearing in progress BW for the whole topology] Index:[6]
Duration: [60] Is running: YES

Last start time: 02/09/2009 11:57:50

Last stop time: Never Stopped

Last expiry time: 02/09/2009 11:57:50

WDFET, ZOHNIERINDIEERT 4 —V REHALET,

5= 4: show mpls traffic-eng collaborator-timers A< > KD 7 « —JL FDEREA

Za—ILE | EREA

Timer Name IR L —FIZBEEST SN2 A ~— DL T,

5l H A ~— DA,

5

RERE ] F A ~—OWIRGIFEIE (RHAL) , =& 23, BFEZ A ~—MEE R L

e

Istunning |44 ~—235% 0 B2 2D 5obHH Y D

Last start time |MPLS LSD ® = TR L—& 71t AN &% I B L7~ BRI,

Last stop time | TE % MPLS TE LSD 7' 12 & & |2 F4f5t C & 7= B,

Last expiry Z A~ —BHARYIIC 70 > T2,

time
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show mpls traffic-eng counters signaling .

show mpls traffic-eng counters signaling

NI D T 7Y v T REHE R AR R T 5 I21E,. XR EXEC £— R T show mplstraffic-eng
counterssignaling =~ > RZ AL £,

show mplstraffic-eng counters {signaling| soft-preemption} {tunnel -number | all |[{heads | mids
| tails}]| name tunnel-name| summary}

BX DA signaling SITFVT B R

LET,

soft-preemption VAl N Al =aw V= IN L)
FHEH AR LET,

tunnel -number AT b RV EFHOREHE
Ww, FRETESHMIT0~
65535 T,

all TRTO b2 RAOFEGFHEH
ERALET,

heads (EE) #XToO b xv
~y ROMEHERA R R L E
ﬁ‘o

mids (EE) 3T hrxpb
2 v RARA v N OKEHE#R A
FRLET,

tails EE) +ToO bz
TV OREHE A RN LE
75

name BE L7z N v OfiEHE#
ERRALET,

tunnel-name FRE L7= b U RV D4R,

summary ITF U TR OER
EFRALET,

aATYRFIHLE AL

ATV R E—F XR EXEC £— F
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. show mpls traffic-eng counters signaling

avy FERE Jy—2  ZEERS

VY—== Zoaxwr RREASHE L,
6.0

FEEEDHA KSq4y ZOaxy FOMMICEETDRHEDOTA R4 13H 0 A,

2ZX%9 1D 2R BE
ID
mpls-te  FEAHL
D
Bl Iz, show mplstraffic-eng counterssignaling =~ > K Call ¥—V— K& H L TY

RTDO R FNVD NG 7 F ) o T EREFRR LGSO hE 2R LET,

RP/0/RP0/cpu 0: router# show mpls traffic-eng counters signaling all

Tunnel Head: tunnel-telOO0
Cumulative Tunnel Counters:

Signalling Events Recv Xmit Recv Xmit
PathCreate 1 1 ResvCreate
PathChange 0 0 ResvChange 0 0
PathError 0 0 ResvError 0 0
PathTear 0 18 ResvTear 0 0
BackupAssign 0 1 BackupError 0 0
PathQuery 0 0 Unknown 0 0

Destination 100.0.0.4
Cumulative counters

Signalling Events Recv Xmit Recv Xmit
PathCreate 1 1 ResvCreate
PathChange 0 0 ResvChange 0 0
PathError 0 0 ResvError 0 0
PathTear 0 18 ResvTear 0 0
BackupAssign 0 1 BackupError 0 0
PathQuery 0 0 Unknown 0 0
S2L LSP ID: 2 Sub-Grp ID: 0 Destination: 100.0.0.4
Signalling Events Recv Xmit Recv Xmit
PathCreate 1 1 ResvCreate
PathChange 0 0 ResvChange 0 0
PathError 0 0 ResvError 0 0
PathTear 0 0 ResvTear 0 0
BackupAssign 0 1 BackupError 0 0
PathQuery 0 0 Unknown 0 0

Signaling Counter Summary:

Signalling Events Recv Xmit Recv Xmit
PathCreate 11 7 ResvCreate 11 4
PathChange 0 0 ResvChange 0 0
PathError 0 ResvError 0
PathTear 0 38 ResvTear 0 0
BackupAssign 0 3 BackupError 0 0
PathQuery 0 0 Unknown 0 0
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show mpls traffic-eng counters signaling .

iz, show mplstraffic-eng counterssignaling =~ > R C tunnel number 5 [%% %/ L
TAN b xNEGORGHERZ FR LIcha o flZ R~ LET,
RP/0/RPO/cpu 0: router# show mpls traffic-eng counters signaling 200

Tunnel Head: tunnel-te200
Cumulative Tunnel Counters:

Signalling Events Recv Xmit Recv Xmit
PathCreate 4 4 ResvCreate 4 0
PathChange 0 0 ResvChange
PathError 0 0 ResvError 0 0
PathTear 0 1 ResvTear 0 0
BackupAssign 0 4 BackupError 0 0
PathQuery 0 0 Unknown 0 0

Destination 3.3.3.3
Cumulative counters

Signalling Events Recv Xmit Recv Xmit
PathCreate 4 4 ResvCreate 4 0
PathChange 0 0 ResvChange
PathError 0 0 ResvError 0 0
PathTear 0 1 ResvTear 0 0
BackupAssign 0 4 BackupError 0 0
PathQuery 0 0 Unknown 0 0

S2L LSP ID: 3 Sub-Grp ID: 0 Destination: 3.3.3.3

Signalling Events Recv Xmit Recv Xmit
PathCreate 3 3 ResvCreate 3 0
PathChange 0 0 ResvChange
PathError 0 0 ResvError 0 0
PathTear 0 0 ResvTear 0 0
BackupAssign 0 3 BackupError 0 0
PathQuery 0 0 Unknown 0 0

ROFT, ZOHNICFRENDLHERT 4 — /N Faatll L £,

% 5: show mpls traffic-eng counters signaling 1< > M 7 4 —)L KDt

TJ4—ILF Bz

FF~y K | bR~y RID,

Match Resv Create | 2{5 L 7= RSVP FHIMER A v — T DH#L,

Sender Create TE 7>6 RSVP IZIEE ENTZFEENER A v E—Y D8,

Path Error ZfE L7 RSVP RZ2A =5 — A vt —T 08K,

Match Resv Change | 25 L 72 RSVP FHIZH A v — T DH,

Sender Modify TE 726 RSVP IZEEENT-REZ LT A v —T 08,

Path Change /5 L72 RSVP NALEH A v b— TV DI,

Match Resv Delete | {2 7= RSVP FHIHIR A v & — D ¥,

Sender Delete TE 75 RSVP ICEE ENT-EEEHIRA v B—T D%,
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. show mpls traffic-eng counters signaling

J4—ILFK Hl:L
Path Delete 52 L7- RSVP R AHIE A v E—D¥,
Total RSVP NBZE LTV 7V 7 A v —T D&%,

B (Unknown) |ARHEAZR A vt&— D%, Fast Reroute £ X B LT & 2 DHERENC
BT ANERA v E—2 S E T,

&IZ. show mplstraffic-eng counterssoft-preemption =~ > K CY 7 XY= h &
7z LSP OfaHEH & RR LT mE oM il Z = LET,

RP/0/RP0/cpu 0: routershow mpls traffic-eng counters soft-preemption

Soft Preemption Global Counters:
Last Cleared: Never
Preemption Node Stats:

Number of soft preemption events: 1
Number of soft preempted LSPs: 1
Number of soft preempted LSPs that timed out: O
Number of soft preempted LSPs that were torn down: 0
Number of soft preempted LSPs that were fast rerouted: 0

Minimum Time in Soft Preemption Pending State (sec): O
Maximum Time in Soft Preemption Pending State (sec): O
Average Time in Soft Preemption Pending State (sec): O

Headend Stats:
Number of soft preempted LSPs: 1
Number of reoptimized soft preempted headend-LSPs: 0
Number of path protected switchover soft preempted headend-LSPs: 0
Number of torn down soft preempted headend-LSPs: 0O

Wiz, 7TV T ENDARIOEHRT 5D show mplstraffic-eng counters signaling all
avy RO ZRLET,

RP/0/RPO/cpu 0: router#show mpls traffic-eng counters signaling all
Tunnel Head: tunnel-tel
Signalled-Name: rtrA tl
Cumulative Tunnel Counters:
Signalling Events Recv Xmit Signalling Events Recv Xmit
PathCreate 2 2 ResvCreate 2 0
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show mpls traffic-eng ds-te te-class

show mpls traffic-eng ds-te te-class .

R S TW2 Diff-Serv TE 7 7 A~ v 7 2 £ %121E, XR EXEC £— T show mpls

B DEREA

AU R TIFIE

AR E—F

traffic-eng dsteteclass =~ RZHA L £,

show show mplstraffic-eng ds-tete-class
Zoawy RZFSIEELEFTF—TU—NEH D A,
T 7N SOEETIIEIZH Y £ AL

XR EXEC £— K

avy FERE

FEREDHA FS14 Y

JUy—R ZEERAR

VY=  Zoa<wry RREAShE L,
6.0

TE 27  A{Z IETF DS-TE & — R G FEH I E T,

22X 1D

3l

2R EhfE
ID

mpls-te  FEHWY | FZIAL

&IZ, show mplstraffic-eng ds-tete-class 2~ > NOH Nl 2~ L ET,

RP/0/RPO/cpu 0: router# show mpls traffic-eng ds-te te-class

te-class 0: class-type 0 priority 7 status default
te-class 1: class-type 1 priority 7 status default
te-class 2: unused
te-class 3: unused
te-class 4: class-type 0 priority 0 status default
te-class 5: class-type 1 priority 0 status default
te-class 6: unused
te-class 7: unused

ROEXT, ZOWNIERENLEERT 4 —/V FEBRH L £,

3= 6: show mpls traffic-eng ds-te te-class A< > K 7 4 —)L FDERBA

J4—)L |EBEA
g

te-class TEV A~y JTAXALT EBEIBNOT T,
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. show mpls traffic-eng ds-te te-class

J4—)L |EREA
g

class-type | N RN DT T A BA T,

status TEV FA~yTDY—A, F 74/ MEFIT2—VFHEETT,
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show mpls traffic-eng forwarding

show mpls traffic-eng forwarding .

0= VTCHFRA SN N RNV D T+ U —T ¢ T RER T HITIE. XREXEC £— KT
show mplstraffic-eng forwarding =~ > K& H L 9,

show mplstraffic-eng forwarding [backup-name tunnel-name] [source source-address][tunnel-id
tunnel-id] [interface {in | inout | out} type interface-path-id][{ p2p}] {p2p} [detail]

XD backup-name tunnel-name

EE) ORI T 97 Fr LD
B bRV EHIBR L E T,

sour ce source-address

EE) ZolREINE h 2 EET
IPv47 RLZAD h o2V AHIBRL £,

tunnel-id tunnel-id

B ZORRZALIDD R L%
HIPE L E9, tunnel-id 313D #EPHIZ 0 ~
65535 T,

interface

(EE) BELIA v H—T A ADIE
WaFRLET,

type

ULE) A v X —T A AXAT,
WZOWTIE, BfFF () Ao o4~
VTHEREREA L,

interface-path-id

WA R —T oA AFETIIEAEA
=T A A,

GE) A—FICBHERESNTND AT
RMENRH LT XTOAL o F—
Tz A ADY A NeRRTHIZ
1%, showinterfaceszz~> K%
EHLET,

Jb—H ORESLOFEMC OV TIE., BeR94F
() ZEHLTAFA 2 ~NTE2H
L TLIEEN,

ANA VB —T = A ADIEREFR L F
—a—O

inout

ATEFRIZHEIA v F—T = A4 ZDWT
NroEREFRRLET,

out

HhA v 2 —7 = 2ADFHREFR LT
ﬁ—o
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. show mpls traffic-eng forwarding

pZ2p EE) BA v hY—FE A+ (P2P)
DIERE T2 E2RLET,
detail (LE) SRR WA R LET,

SR R FoA LR T AN OBEE IS Y E A,

ATV R E—FR XR EXEC £— I
avy FERE Jy—x ZEEARRE

JY—== Zoaxwr RREAShE L,
6.0

FEEEDHA KSq4y ZOa<y FOMMICEESTDREDOTA FT7 A4 13H 0 A,

221D 2Ry BE
ID
mpls-te  FEAHL
U
Bl Wiz, show mplstraffic-eng forwarding =~ > ROH B Z R L ET,

RP/0/RP0/cpu 0: router# show mpls traffic-eng forwarding
Tue Sep 15 14:22:39.609 UTC P2P tunnels

Tunnel ID Ingress IF Egress IF In 1bl Out
1bl Backup tunnel

2.2.2.2 22 HundredGigE0/0/0/3 HundredGigE0/0/0/4 16004 16020
unknown
6.6.6.6 1 23 - HundredGigE0/0/0/3 16000 3
tt1300
6.6.6.6 1100 _9 - HundredGigE0/0/0/3 16002 16001
unknown
6.6.6.6 1200 _9 - HundredGigE0/0/0/3 16001 16000
unknown
6.6.6.6 1300 _2 - HundredGigE0/0/0/4 16005 16021
unknown
6.6.6.6 1400 _9 - HundredGigE0/0/0/3 16003 16002
unknown
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show mpls traffic-eng forwarding .

WDFET, ZOHNIERINDIEERT 4 —V REHALET,

5 7: show mpls traffic-eng forwarding 7 « —)L K DA

T4—LE |35

TUNNELID | > /v 1D,

Ingress IF NARVDATIA B —T = A A,

Egress IF Mo RNVOHNA B2 —T = A A,

In Ibl kR BEER T BT ERE T~
Out 1bl b W BEA T B i 7 L,
Backup EHEFNL—T 4SRNy T v R
tunnel
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. show mpls traffic-eng forwarding-adjacency

show mpls traffic-eng forwarding-adjacency

IPv4 7 R L A DERE PR A2 £~ 5 121%,. XR EXEC ®€— K C show mplstraffic-eng
forwarding-adjacency =~ > FZ{EfA L £7°,

show mplstraffic-eng forwar ding-adjacency [IP-address]

WX DA IP-address  (f1:3%) BEkBiEOSESEIPVA T R L2,

SR EFTAL R T4 FOBEEEIELS D A,

ATV R E—F XR EXEC £— F
avr FERE JUY—X EERAR

JY—= Zoaxy RREAShE L,
6.0

FEREEDHA KSq4y ZOaxy FOMMICEESTDREDOTA R4 13H 0 A,

221D 2R #BE
ID
mpls-te  FEAHL
U]
Bl Iz, show mplstraffic-eng forwarding-adjacency =~ > KO 1l 2R LE T,

RP/0/RP0/cpu 0: router# show mpls traffic-eng forwarding-adjacency
destination 3.3.3.3 has 1 tunnels

tunnel-tel (traffic share 0, next-hop 3.3.3.3)
(Adjacency Announced: yes, holdtime 0)

WIZ, IS-ISIGP @ IPv6 H #Eh/L— MEDEBEETERICEI T 2 Mo H ikl Zr~ L E T,

RP/0/RPO/cpu 0: router#show mpls traffic-eng forwarding-adjacency
destination 3.3.3.3 has 1 tunnels
tunnel-tel0 (traffic share 0, next-hop 3.3.3.3)
(Adjacency Announced: yes, holdtime 0)

(IS-IS 100, IPv4 unicast)
(IS-IS 100, IPv6 unicast)
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show mpls traffic-eng igp-areas .

show mpls traffic-eng igp-areas

MPLS-TE DW=V 7 A s L— Y% &7 5H11E, XR EXEC *£— KT show mplstraffic-eng
igp-areas 2~ > Rl L £,

show mplstraffic-eng igp-areas [detail]

BX DA

ARV K TIAIE

avU R E—F

detal  ({£&) i S7- MPLS-TE igp-areas 35 & OV IGP & D@ {E OFEFHERIZ BT 2 3615
HERTNLET,

T 74N S OMEETIIMEITH D £ A,

XR EXEC £— R

avy NERE

EREDAARZA4

JY—R EERAE

JY—== Zoaxwy RREAShE L,
6.0

LAz FOMMICEET DRHEDTA R4 13H 0 A,

22X 1D

3l

2R EfE
ID

mpls-te  FEAHL
)

Wi, show mplstraffic-engigp-areas =~ > ROH Bz R L ET,

RP/0/RP0/cpu 0: router# show mpls traffic-eng igp-areas
MPLS-TE IGP Areas

Global router-id: 10.144.144.144
Global optical router-id: Not available

IS-Is 100
IGP ID: 0000.0000.0044
TE router ID configured: 10.144.144.144
in use: 10.144.144.144
Link connection: up

Topology/tunnel connection: up

level 2
TE index: 1
IGP config for TE: complete
Local links flooded in this IGP level: 1
Flooding beacon sent and received
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. show mpls traffic-eng igp-areas

P2P tunnel heads running over this IGP level: 1
1 AA, O FA

Tunnel loose-hops expanded over this IGP level: 0

OSPF 100
IGP ID: 10.144.144.144
TE router ID configured: 10.144.144.144
in use: 10.144.144.144
Link connection: up

Topology/tunnel connection: up

area 0
TE index: O
IGP config for TE: complete
Local links flooded in this IGP area: 2
Flooding beacon sent and received
P2P tunnel heads running over this IGP area: 3
1 AA, O FA
Tunnel loose-hops expanded over this IGP area: 0

Wiz, show mplstraffic-engigp-areas =~ > RO HH 2R L £,

RP/0/RPO/cpu 0: router# show mpls traffic-eng igp-areas

MPLS-TE IGP Areas

Global router-id: 0.0.0.0
Global optical router-id: Not available
OSPF 0
IGP ID: 101.0.0.1
TE router ID configured: 101.0.0.1
in use: 101.0.0.1
Link connection: up
Topology/tunnel connection: up
area 4

TE index: 0

IGP config for TE: complete

Number of links in this IGP area: 1

Number of tunnel heads running over this IGP area: 0

Number of tunnel loose-hops expanded over this IGP area: 0
area 3

TE index: 1

IGP config for TE: complete

Number of links in this IGP area: 1

Number of tunnel heads running over this IGP area: 0

Number of tunnel loose-hops expanded over this IGP area: 0
area 2

TE index: 2

IGP config for TE: complete

Number of links in this IGP area: 1

Number of tunnel heads running over this IGP area: 0

Number of tunnel loose-hops expanded over this IGP area: 0
area 1

TE index: 3

IGP config for TE: complete

Number of links in this IGP area: 1

Number of tunnel heads running over this IGP area: 0

Number of tunnel loose-hops expanded over this IGP area: 0
area 0

TE index: 4
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show mpls traffic-eng igp-areas .

IGP config for TE: complete

Number of links in this IGP area: 2

Number of tunnel heads running over this IGP area: 1
Number of tunnel loose-hops expanded over this IGP area: 0

WDFET, ZOHNIERINDIEERT 4 —V REHALET,

5= 8: show mpls traffic-eng igp-areas A< > F 7 « — )L FDEREA

J4—ILF 5 BA

Global router-id |5 / — K Lo/ m— 3L b—# 1D,

IGP ID IGP > A7 A 1D,
area IGP =V 7,
TE index IGP = U7 T—TNVHNOWNEA T v 7 A,

IGP config for  |IGPERENFZ T L TWE, RELTWVDEMNE I,
TE
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. show mpls traffic-eng link-management admission-control

show mpls traffic-eng link-management admission-control

02— VTCHR SN b ANV BLOREDNRT A—F 52K A T 5HI21E, XREXEC E— R T
show mplstraffic-eng link-management admission-control =~ > K& L £,

show mplstraffic-eng link-management admission-control [interface type interface-path-id]

BX DA

ARV R TIFIE

aAvU R E—F

interface EE) FBELEA X —T oA ADEHRER R LET,

type ER) A =T AZA T, FECOWTIL, BB () T4
VTR E L E T,

interface-path-id ¥ A o % — 7 = A4 A F - I1JRIEA L X —T =4 A,
GE)  N—FICBERESNTOWAHRENRH DT XTOAS ¥ —T =
A 2DV A M ERFETRTHITIE, showinterfaces 2~ RaflifH L
ij—o

Jb—HZ OFESLOFEIZ OV TIE, BB/ () 2HLTEH T4~
BB TLIEE N,

T 74N FOEEEITEITZSH D FEA,

XR EXEC £— K

avy FERE

FEREDHA FS14 Y

Jy—Z  EERE

VY=  Zoa<wry RREAShE L
6.0

Zoawy ROFEHICHETIREDOTA R4 03560 ¥ A,

222 1D

3l

2R EpfE
ID

mpls-te 370
)

&IZ. show mplstraffic-eng link-management admission-control =~ > K d H 714l % 7=
LET,

RP/0/RP0O/cpu 0: router# show mpls traffic-eng link-management admission-control

S System Information:
Tunnels Count : 2
Tunnels Selected : 2
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show mpls traffic-eng link-management admission-control .

Bandwidth descriptor legend:
BO = bw from pool 0, Bl = bw from pool 1, R = bw locked, H = bw held

TUNNEL ID UP IF DOWN IF PRI STATE BW (kbits/sec)
10.10.10.10 1 34 - HundredGigE0/0/0/3 7/7 Resv Admitted 100
RBO

10.10.10.10 15 2 - HundredGigE0/0/0/3 7/7 Resv Admitted 0

BO

WDFET, ZOHNIERINDIEERT 4 —V REHALET,

5= 9: show mpls traffic-eng link-management admission-control A< > K 7 4 — )L F DA

TJ4—ILF BTLL]

Tunnels Count FA ENTZ bRV OEF,

Tunnels Selected FoRrENTZ b RO,

Bandwidth descriptor oz b EEBICERENTEZBWD S — L XA T e 2T —

legend 22, FROHAETIE. RG (Fa— 30 F—/LTBWRE v 7)
ELTERRSINET,

TUNNEL ID kL ID,

UP IF FoRATHHSNTNET v T AN —b A F—T = A X,

DOWN IF FOFNATHEHISNTHWEX T AN —b A X =T A A,

PRI b 2 RV OSSN & AREFESRNARL,

STATE N RIVDFFR] AT — B

BW (kbps) R RAOHKIE (Frvy M) o HIIEE S ICHT T R AT

WTWAEE, HEII TS T Ed, HHRES SISk CH
DV TWDEGA . FEEIE A X v — Y HI—FICRF S h
TWET, HIRIEEZICHT TG BV TnBgEE, ZJu—n
T )V DORIEIEME ] ST ET, BHIERIEER S ISHET TS A
TWA5E, V77— L omBEsEH S TWET,

iz, show mplstraffic-eng link-management interface =~ > RO OB Z R L £,

RP/0/RP0/cpu 0: router# show mpls traffic-eng link-management interface HundredGigE
0/0/0/3

System Information::
Links Count 01

Link ID:: HundredGigE 0/0/0/3 (35.0.0.5)

Local Intf ID: 7
Link Status:
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. show mpls traffic-eng link-management admission-control

Link Label Type

MPLS 5T 4wy Too=7yvyavv i |

(inactive)

Physical BW
BCID

Max Reservable BW

: 155520 kbits/sec
: RDM
: 0 kbits/sec (reserved: 100% in, 100% out)

BCO (Res. Global BW): 0 kbits/sec (reserved: 100% in, 100% out)

BC1 (Res. Sub BW)
MPLS-TE Link State
Inbound Admission
Outbound Admission

: 0 kbits/sec (reserved: 100% in, 100% out)
: MPLS-TE on, RSVP on

: allow-all
: allow-if-room

IGP Neighbor Count : 0

Max Res BW (RDM) : 0 kbits/sec

BCO (RDM) : 0 kbits/sec
BC1l (RDM) : 0 kbits/sec
Max Res BW (MAM) : 0 kbits/sec

BCO (MAM) : 0 kbits/sec
BCl (MAM) : 0 kbits/sec

Admin Weight

Attributes

Flooding Status:
IGP Areal[l]:

: 1 (OSPF), 10 (ISIS)
: 0x5 (name-based)
(1 area)
ospf 100 area 0, not flooded
(Reason: Interface has been administratively disabled)

WDFET, ZOHNIERINDIEERT 4 —V REHALET,

5 10 : show mpls traffic-eng link-management interface 1< > F 7 4 —)L FDERHA

TJ4—ILFK

B

Links Count

MPLS-TE IZRRE SN TWD U 7 ¥,

Link ID

KBV T DA T T A,

Local Intf ID

a—h) A H—T7xA4AID,

Link Label Type

VoD~ 2 AT, 1=k xiE. PSCL. TDMZ, FSC3,

Physical BW

Vo OFBREEE (Fobvy M) .

BCID

HEIEHIFITE T /L ID (RDM % 7215 MAM)

Max Reservable BW

XD Y 7 EOFHK AR R E,

BCO (Res. Global BW)

75 A KA T 0 OB IR,

BC1 (Res. Sub BW)

7T A B AT OBIE R,

MPLS-TE Link State

U > 2 @ MPLS-TE BEEEEED R T — X &

Inbound Admission

EENCRAEOY IR —,

Outbound Admission

BB PRI I FFRIAR Y v—,

IGP Neighbor Count

KROV 7 N U CHEBERIERRER IGP R A /3—,

Max Res BW (RDM)

*ZD Y > > RDM HOFH) Al GE fie KA e,
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show mpls traffic-eng link-management admission-control .

J4—ILE & A

BCO (RDM) RDM H o H5Igli il K e

BC1 (RDM) RDM H O #3akii il FO 8,

Admin Weight RO Y 7 \ZBEAT BTV DB LD E,

B 1 DEFEROT 74 =T 4 KT A7 —T7 oA 2B

IGP Area[1] TEZ7Z7vT 4 7HIERENDIGP #A47, =7, BN
Il

1 PSC =4 kA A » FIZ %
> TDM = B4y HIZ% .,
3 FSC = 77/])/§X4) ya:‘é:;(j‘mo
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. show mpls traffic-eng link-management advertisements

show mpls traffic-eng link-management advertisements

BXDEREA

AR FIAILE

ATV R E—F

MPLS-TE U > 7 BHICHAI{E/ 0 —/SUVTE bR IZ 7 T v T 4 r7snTnba—anl v
7 {5 AT HI2iE,. XREXEC £ — K T show mplstraffic-englink-management adver tisements
a~vy REHLET,

show mplstraffic-eng link-management advertisements
Zoawy RS ELEFF—TU—FNEH D A,
T 7 H N S OMEETIIMEILH Y £ AL

XR EXEC £— R

avy FERE

FREDHA KS14 Y

D)—R ZEERE

J1J—= ZoOawy RREAINE L,
6.0

show mplstraffic-eng link-management advertissments =~ > K{Zi&, Diff-Serv TE &— R{ZE
DL 2OoOHNEADR DY £¥, 1 SFETEEE—FH. &9 1 DIXIETF £— FHTY,

SRLGEN Y > 712 LCT RAZ A ZENF T,

229 1D

3l

2R B
ID

mpls-te A1
)

&IZ. show mplstraffic-eng link-management advertisements =~ > KO H 11z 7~ L

i'@ﬁo

RP/0/RPO/cpu 0: router# show mpls traffic-eng link-management advertisements

Link ID:: O (GigabitEthernet0/2/0/1)

Link IP Address :12.9.0.1

0/G Intf ID : 28

Designated Router :12.9.0.2

TE Metric : 1

IGP Metric : 1

Physical BW : 1000000 kbits/sec
BCID : RDM

Max Reservable BW : 10000 kbits/sec
Res Global BW : 10000 kbits/sec
Res Sub BW : 0 kbits/sec
SRLGs : 10, 20
Downstream: :
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show mpls traffic-eng link-management advertisements .

Global Pool Sub Pool

Reservable BW[O0]: 10000 0 kbits/sec

Reservable BW[1]: 10000 0 kbits/sec

Reservable BW[2]: 9800 0 kbits/sec

Reservable BW[3]: 9800 0 kbits/sec

Reservable BW[4]: 9800 0 kbits/sec

Reservable BW[5]: 9800 0 kbits/sec

Reservable BW[6]: 9800 0 kbits/sec

Reservable BW[7]: 9800 0 kbits/sec

Attribute Flags: 0x00000004
Attribute Names: red2
Link ID:: 1 (GigabitEthernet0/2/0/2)

Link IP Address : 14.9.0.1

0/G Intf ID : 29

Designated Router : 14.9.0.4

TE Metric : 1

IGP Metric : 1

Physical BW : 1000000 kbits/sec

BCID : RDM

Max Reservable BW : 750000 kbits/sec

Res Global BW : 750000 kbits/sec

Res Sub BW : 0 kbits/sec

Downstream: :

Global Pool Sub Pool

Reservable BW[O0] 750000 0 kbits/sec
Reservable BW[1] 750000 0 kbits/sec
Reservable BW[2] 750000 0 kbits/sec
Reservable BW[3]: 750000 0 kbits/sec
Reservable BW[4]: 750000 0 kbits/sec
Reservable BW[5] 750000 0 kbits/sec
Reservable BW[6] 750000 0 kbits/sec
Reservable BW[7] 750000 0 kbits/sec

Attribute Flags: 0x00000000
Attribute Names:

WDFET, ZOHNIERINDIEERT 4 —V REHALET,

5= 11: show mpls traffic-eng link-management advertisements 1< > F 7 4 —)L K DE5EA

J4—ILE 568
Link ID MHBEDOY T DA T v T A,
Link IP Address Vo7 oua—HVIPT KL XA,

TEMetric (TEA bV v 27) |MPLS-TE CHREENTWATE U 7 DA MU v 7 1A,

IGP Metric IGP TEREENTWATE U 7 DA NI v 7 fH,
Physical BW U s ofEEEE (Fuaey M) .
BCID HIEHIFET L ID (RDM £7213 MAM)
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. show mpls traffic-eng link-management advertisements

MPLS 5T 4wy Too=7yvyavv i |

J4—ILFK S5 BA

Max Reservable BW ROV 7 O TR RE R KR RiE,

Res Global BW WEBDY s Eo S a—s L F—L [BCO BEIINE ] O T4 AT HE
B R,

Res Sub BW DV v 7 FOY T T — )L /BCL EIRIE O T-H ] RE Y 7 H# ek
(I

SRLG* HSET 7 A N E IR A A LTV A Y Vs, 100
Uy TREENEATHE, JI—HNOMDY 7 THEE
MBEATAFREERHY 4, JI—THNOY o 7I2i3EHY
27 0nHY ET,

B AN — A LSP /XA X vE&—TU DK,

Reservable BW[x] 7 a—/LTE haRa VB IO 77— L TOTH T rTRE 72
IR,

Attribute Flags TIvT AT ENTWDY I @7 T 7,

JEMEA Voo O7 7 4 =7 4 BEDATHI,

BCO 7T A B AT 0 OHE I,

BC1 7T A BAT 1 ORI,

TE-class [index]

YEEDA T v I ADMREDON—ZITRESNTWSTES 7 A
(VTR BT EEBRIEN D~ v T) , DT T AT
TEHHEEZ R LET,

Y SRLG=3tH YV 22 Vv I —F,
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show mpls traffic-eng link-management bandwidth-allocation .

show mpls traffic-eng link-management bandwidth-allocation

BEOa—H Y 7 EREFRT HI21E. XR EXEC & — R T show mplstraffic-eng
link-management bandwidth-allocation =~ > RZfH L £,

show mplstraffic-eng link-management bandwidth-allocation [interface type interface-path-id]

XD interface T8 BELIA VA —T oA ADEREFRLET,
type UEE) A X —T A AXA T, FEIZOWTIL, 8T () 74

VANV THSRER R L,

interface-path-id 481 » % — 7 = A F 7213 MFMHA v Z — T = A A,
GE) N—HIHERESINTWAABEERHETRTOAS ¥ —T =
A ADY A N&EFFRTHIZIE., showinterfaces =~ > REFEH L
ESc

I—Z DRESLDOFEMMZHON T, BRI () 2L TA T~ T
ZZRLTSEEN,

ARV ERFIHIL T AN FOBEEIMEIETH Y EH A,

A< R E—F XR EXEC E— ]
av Y FER Jy—x EERE

JY—2  Zoavwry FRREAShE L
6.0

FRLEDHA KSqY 7 RN AXESNTAFGREBUEDTERIZ., 77 v T 4 LV TOREIISCTRRLGERH Y %

bé‘o
222 1D 2R BE
ID
mpls-te  FEAHHL
U]
i &IZ, show mplstraffic-eng link-management bandwidth-allocation =~ > KO H F141 %

RLET,

RP/0/RPO/cpu 0: router# show mpls traffic-eng link bandwidth-allocation interface
HundredGigE 0/0/0/3
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. show mpls traffic-eng link-management bandwidth-allocation

System Information::
Links Count : 4
Bandwidth Hold time 15 seconds

Link ID: HundredGigE0/0/0/3 (7.2.2.1)
Local Intf ID: 4
Link Status:

Link Label Type : PSC
Physical BW : 155520 kbits/sec
BCID : MAM

Max Reservable BW 1000 kbits/sec (reserved:

: % in, 0% out)
BCO : 600 kbits/sec (reserved:

% in, 2% out)
BC1 : 400 kbits/sec (reserved: 0% in, 0% out)
MPLS-TE Link State : MPLS-TE on, RSVP on, admin-up, flooded
Inbound Admission allow-all
Outbound Admission allow-if-room
IGP Neighbor Count 2
BW Descriptors : 1 (including 0 BC1l descriptors)
Admin Weight : 1 (OSPF), 10 (ISIS)

Up Thresholds
Down Thresholds

15 30 45 60 75 80 85 90 95 96 97 98 99 100 (default)
100 99 98 97 96 95 90 85 80 75 60 45 30 15 (default)

Bandwidth Information::
Downstream BCO (kbits/sec):

KEEP PRIORITY BW HELD BW TOTAL HELD BW LOCKED BW TOTAL LOCKED

~N o Ul b W NP O
O O O O O o o o
O O O O O o o o
O O O O O o o o
O O O O O o o o

—
—

Downstream BCl (kbits/sec):

KEEP PRIORITY BW HELD BW TOTAL HELD BW LOCKED BW TOTAL LOCKED

WDFET, ZOHNIERINDIEERT 4 —/V REHALET,

5 12 : show mpls traffic-eng link-management bandwidth-allocation 1< > ¥ 7 4 —)L FDE#EA

T4—ILF B

Links Count MPLS-TE IZRRE SN TWD U 7 DK,

Bandwidth Hold Time | #3502 (R £7 T & D15 (B0 .

Link ID

VoD A R —T A ALLEIPT FL X,
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show mpls traffic-eng link-management bandwidth-allocation .

J4—ILF ERBA

Link Label Type Vo oD~ ZATF, 7221, ROLORHY £,
.« PSC2
« TDM®
« FSC?

Physical BW Uy OFIERE (B y M) o

BCID HARIRHFTE T L ID (RDM %721 MAM) .

Max Reservable BW |5t 500 U o 7 b DP9 AT BE e K A58,

BCO BCO D #x K RSVP e,
BC1 BCI1 DK RSVP Helaiii,
BW Descriptors DV 7 EOFIREE Y YT,

MPLS-TE Link State | ) > 27 & MPLS-TE B#ERED 2 57— & A

Inbound Admission |#{E RN R A HDY I HRIRY —,

Outbound Admission | 3{2 N R LD Y L 7 ZFR[FE Y o—,

IGP Neighbor Count | 5t D U o 77 Z 4 L CELEERIEE A REZR IGP A /13—,

BW Descriptors N RURFFRI S LD & X ITHERR S LD NEHTIRIE T + A2 U 7' 4,
Admin Weight ROV 7 IEEAMT 5N TV D EE EDOE A,
Up Thresholds A RTRE 72 RARIE SN L= & 2V 7 7 RARE A XX M B RET

IO SN D L& VWME,

Down Thresholds | i fij sl REZ2 HA R 3D L2 & ENT Y 7 7 RANZ A XA 2 M ERRET
571. L{%}Eﬁéhé l/%l/\,Tgo

PSC—/\/T/ h AL FITkE iR,
TDM =K EILH,
7 FSC= T 7 ANAA TRk,
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. show mpls traffic-eng link-management igp-neighbors

show mpls traffic-eng link-management igp-neighbors

W — b7 =71 bz (IGP) A N—ZEK 7T 5HIZ1L. XREXEC E— KT show mpls
traffic-eng link-management igp-neighbors =~ > K& L £,

show mplstraffic-eng link-management igp-neighbors [igp-id {isis isis-address| ospf ospf-id}
[{interface type interface-path-id IP-address}]]

X DA igp-id (1) FEE L7 IGPID #{EfH L CT\5 IGP XA N—%FE 7 LET,

isis isis-address 1 N—/3 IGPID THE RSN TWAEAIC, F5E L2k 27 A/
(IS-IS) R A N—DT AT AID #ERLET,

ospf ospf-id FA N=DVIGP ID TRRINTWHEEIZ, 5 L 72 Open Shortest Path
First (OSPF) A /N—@ OSPF L—# ID &#F R L E7,

interface (FER) HELIA v 2 —7 =4 ADFRERT LET,
type AUB—=T 2 R XA T, FEMTOWTIE, BT () A2 712 ~L
THRERE L £,

interface-path-id  4iA o+ % — 7 = f A F 7= 13 » & — 7 =1 A,

GE) N—HCHAERESNN TV A AREERH 5T XTOAL v F—T =
A ZADY A N EFERT HIZIL, showinterfaces 2~ K& L
F9,

I—F ORESLDOFEIC DWW TR, BB () 2EALTAH T4~
LT TEEN,

IP-address () $5E L IGPIP T FLAZMA LTS IGP A /13—,
AT R E—F XR EXEC E— R
av Yy FER Jy—2 EENE

YY—2  Zoavwry FREAShE L,
6.0

FEREDHA KSq4y ZOaxy FOMEHICEET DREDHTA R4 13H 10 A,

22X 1D 2R BF
ID

mpls-te  FEA
)
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1

show mpls traffic-eng link-management igp-neighbors .

&IZ. show mplstraffic-eng link-management igp-neighbors =~ > KD H /1§ Z2 7~ L %
¥
RP/0/RPO/cpu 0: router# show mpls traffic-eng link igp-neighbors

Link ID: HundredGigE0/0/0/3
No Neighbors

Link ID: HundredGigE0/0/0/4
Neighbor ID: 10.90.90.90 (area: ospf area 0, IP: 10.15.12.2)

ROFT, ZOHNIIFRENDHERT 4 — /N Faatll L £,

% 13: show mpls traffic-eng link-management igp-neighbors 1< > K 7 14 —)L K DE5REA

74 —JL K |E2BA

Link ID AAN—ZBETDOIENshD Y 7,

FAN— | RA —D IGP ID 1§,
ID
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. show mpls traffic-eng link-management interfaces

show mpls traffic-eng link-management interfaces

AVE=T 2 A AY Y —=AFIT) 7 EREROERN 2R 7T 521X, XREXEC E— R T
show mplstraffic-eng link-management interfaces =~ > K& fiH L £,

show mplstraffic-eng link-management interfaces [type interface-path-id]

BXDEREA type EB) A v Z—T A RAZA T, FEHICOWTIL, SRS () 54
LIRS A LT,

interface-path-id 43 f o % —7 = 4 A FF2ITBBA L —T = A A,
GE) N—FITHEREESNTWDAREERH D TR TDOA v X —T =
A ADY A N EFERT HIZIE, showinterfaces 2~ Ra2fEHA L
F7,

Jb— X ORESLOFEANZOWTIE, 8B () 2EHL AT A v~
LT TEEN,

SR EFoAL R T4 FOBEEEIELS D A,

ATV R E—F XR EXEC £— F
avr FERE JY—X EERAR

JY—= Zoaxy RREAShELE,
6.0

EELEOHA K54 MPLS-TEIC250 %25 Y V7 ITRETEERHA,
SRLG % U v 712X L TRETE £,

2ZX71D 2R BE
ID
mpls-te  FEAHL
U
Bl Iz, show mplstraffic-englink-management interfaces =~ > RO Oz R LE T,

RP/0/RP0/cpu 0: router# show mpls traffic-eng link-management interfaces HundredGigE
0/0/0/3

System Information::
Links Count : 7 (Maximum Links Supported 250)
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Link ID::
Local Intf ID: 28
Link Status:

Link Label Type
Physical BW

BCID

Max Reservable BW
BCO (Res. Global BW):
BC1 (Res. Sub BW)

MPLS TE Link State
Inbound Admission
Outbound Admission
IGP Neighbor Count

HundredGigE0/0/0/3

: MPLS TE on,
: reject-huge
: allow-if-room
: 1

show mpls traffic-eng link-management interfaces .

(12.9.0.1)
: PSC
: 1000000 kbits/sec
: RDM
: 10000 kbits/sec (reserved: 2% in, 2% out)
10000 kbits/sec (reserved: 2% in, 2% out)
: 0 kbits/sec (reserved: 100% in, 100% out)

RSVP on, admin-up

Max Res BW (RDM) : 10000 kbits/sec
BCO (RDM) : 10000 kbits/sec
BC1l (RDM) : 0 kbits/sec
Max Res BW (MAM) : 0 kbits/sec
BCO (MAM) : 0 kbits/sec
BCl (MAM) : 0 kbits/sec
Attributes : 0x4
Attribute Names : red2
Flooding Status: (1 area)
IGP Area[l]: OSPF 100 area 0, flooded
Nbr: ID 12.9.0.2, IP 0.0.0.0 (Up)
Admin weight: not set (TE), 1 (IGP)

ROEKT, ZOHNIRRSINDIEERT 4 —/V FEHBLET,

% 14 : show mpls traffic-eng link-management interfaces 33 > K 7 4 — )L KD E3%85

Ja4—ILK Bl

Links Count MPLS-TEIZEREINTWD U 7 D, AR —FINTWDH I 7 D
KEIE 100 T,

Link ID Vo2 IDA T v 7 A,

Link Label Type Vo ZIZEYBTHENTND T XA,

Physical Bandwidth | J o 7 o#kiE A E (et y M)

BCID BIIEHEET L ID (RDM £721X MAM) .

Max Reservable BW |55t 0 U o 7 | D49 vl HE B KHL Ik I

BCO BCO OXHRD U > 7 EOFRIATRERHENE (kbps)

BCl1 BCl OXRD Y v 7 O PHIATREREIE (kbps)

e 6 HE D TE U > 7 @ik,

JEPEA Vo7 DT 74 =T 4 BIEOARI,
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. show mpls traffic-eng link-management interfaces

MPLS 5T 4wy Too=7yvyavv i |

J4—ILFK

A

SRLGE,

W7 7 A N FE i EpEEEEEE L TCWD Y vy, 1OD Y T
BEENREET L E, ZTA—TRNOMDY 7 THEENEAT S AN
NHVET, JNA—THNOY 73 EFBI ZA 70350 97,

MPLS-TE Link State

MPLS UV > 7 DAT—HX A,

Inbound Admission

EENCRAHOY IR —,

il

Outbound Admission

BB bRV Y I FFRIAR Y v—,

IGP Neighbor Count

SR Y Y B U CEBERE AR IGP? A —,

Admin. Weight

SOV 7 ICEEM T STV S EH OB,

Flooding Status

REFHDEHETY) T DAT —F AELTREFRHDOTZI) T DT F T 4
VI AT —H A,

IGP Area

TE7 T v T 4 ZHICHERENDIGPEZ AT, = U7, BIUL~L,

8 SRLG= 4KV 22 Vv r ZL—F,
’ IGP = Interior Gateway Protocol,
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show mpls traffic-eng link-management statistics .

show mpls traffic-eng link-management statistics

AVE—=T A AY Y —=RAFIT) 7 EREROEN 2R T 521X, XREXEC E— R T
show mplstraffic-eng link-management statistics =~ > Kz L 9,

show mplstraffic-eng link-management statistics [{summary | interface type interface-path-id}]

EX DA summary (EE) et~V —2FrLET,
interface (B BHPERINTWDA v H—T = AEFERLET,
type UER) AV F—TxARXAT, GOV, &HF () 54
VTR R LE T,

interface-path-id WA o % —7 = 4 ZAE TS v X —T =1 A,
GE) N—HIZHAERESINTOBDERBRENRH 2T XTOL v X —T = A
2DV A NEFRTHITIL, showinterfaceszi~ > RE2HEHA L £9,

N—Z ORESLOFERIZOW T, BT () 2FEHL T A4~
EHEBRLTLLIEEN,

ATV R FI4NE T AN FOEEEITEIZS Y FH A,

AT R E—F XR EXEC £— F

2% FEE JU—Z  EERE

JU—== Zoavy RPEAINE LT,
6.0

EELOHA K54 > showmplstraffic-eng link-management statistics =~ > FClk, REIINLTNLTRTOA
=Tz ADY V=R EREFRPERSNET,

2ZX%9 1D 2R #BE
ID
mpls-te  FE A
U]
B Iz, show mplstraffic-eng link-management statistics =~ > FCsummary ¥— 17 —

RZFRE LTS a okl Z R LET,

RP/0/RPO/cpu 0: router# show mpls traffic-eng link-management statistics summary

MPLS FS 74w Too=F7Yr5avwo kR .
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show mpls traffic-eng link-management statistics

LSP Admission Statistics:

Setup Setup Setup Setup Tear Tear Tear

Requests Admits Rejects Errors Requests Preempts Errors
Path 13 12 1 0 10 0 0
Resv 8 8 0 0 0 0

3 15 : show mpls traffic-eng link-management statistics summary 2~ > KD 7 4 —/L KD
Bl (186 ~—) (2, ZOHMANTERSNDOEERY 4 —/V FOBAZRLET,

3 15: show mpls traffic-eng link-management statistics summary 23 > KD 7 4 — )L K DEHEA

J4—IJLF |ERBH

Path IR ANEH,
Resv TRITE
Setup ESLER DHL,
Requests

Setup Admits | 7] & FU72FESE DEL,

Setup Rejects | {547 X 7= fENT. DK,

Setup Errors | flesr— 5 — 0¥,

Tear Requests | fif i 5=k D%k,

Tear Preempts | U = 7> g 2 X Wik S -3 2 0¥,

Tear Errors R < — D%,
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show mpls traffic-eng link-management summary .

show mpls traffic-eng link-management summary

U o7 BRI OER AT 5121E. XREXEC E— R T show mplstraffic-englink-management
summary 2~ > K& L ET,

show mplstraffic-eng link-management summary

SO IRy FIZFBIEERITZF—Y—NIdb v £t A,

ATV RFEIFIN R T AN NOBEEIEIEH Y EEAL

ATV R E—F XR EXEC £— F
avy FERE JYy—x ETERNE

VY=  Zoa<wry RREAShE L,
6.0

BRALDHA RS> MPLS-TE/FRR 2250 # #8225 > 7 FRETE A,

221D 2Ry B
ID

mpls-te  FEAHL
n

Bl iz, show mplstraffic-eng link-management summary =~ > RO HH 2R L £,

RP/0/RPO/cpu 0: router# show mpls traffic-eng link-management summary

System Information::

Links Count : 6 (Maximum Links Supported 100)
Flooding System : enabled
IGP Areas Count 2
IGP Areas
IGP Area[l]:: isis level-2
Flooding Protocol : ISIS
Flooding Status : flooded
Periodic Flooding : enabled (every 180 seconds)
Flooded Links 4
IGP System ID : 0000.0000.0002.00
MPLS-TE Router ID : 20.20.20.20
IGP Neighbors : 8
IGP Areal2]:: ospf area 0
Flooding Protocol : OSPF
Flooding Status : flooded

MPLS FS 74w Too=F7Yr5avwo kR .
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. show mpls traffic-eng link-management summary

Periodic Flooding : enabled (every 180 seconds)
Flooded Links : 4

IGP System ID : 20.20.20.20

MPLS-TE Router ID : 20.20.20.20

IGP Neighbors : 8

WDFET, ZOHNIERINDIEERT 4 —V REHALET,

5 16 : show mpls traffic-eng link-management summary 1< > K 7 4 —)L FDERHA

T4—ILF B

Links Count MPLS-TE ICERESINTWAY 27Dk, YR—FEINTWBY 7 Dk
] 100 T,

Flooding System |MPLS-TE7 5 v 5T A v 7 VAT LADAT—F Ak A F—T WM LET,

IGP Areas Count | 7k 3417 IGPL Al e,

IGP Area TEZ7 T vT 4 TRIEREINDIGP ¥ A 7, =V T, BIOL~L,

Flooding Protocol |5t U 7 D IGP 7 7 v T 1 > 7 1E#H,

Flooding Status HBEDTNT DT T 9T 4 VT DAT—H A,

Periodic Flooding | {50 U 7 OEMNT T v T 4V T D AT —H A,

Flooded Links TIvT v TENEY T,

IGP System ID HEOT Y TIZEEM T 5 TS — RO IGP,

MPLS-TE Router ID | %452 / — K@ MPLS-TE /L —# 1D,

IGP Neighbors RGO Y TIZEEATT 50 TV B BIEERTHE IGP R A N— D3,

OGP =N — F T A T R HA T
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show mpls traffic-eng maximum tunnels .

show mpls traffic-eng maximum tunnels

X E AIREZ2 MPLS-TE k> RO K a3 5121%, XREXEC & — R T show mplstraffic-eng
maximum tunnels =< > &4 L £9,

show mplstraffic-eng maximum tunnels

BX DA Zoaxy FIiFF—U— FE235183H 0 A,

aATYRFIHLE AL

AT R E—R XR EXEC £— F

a3 FREE VU—R  EEAF
Y —= Zoa<wy RREAINE LT,
6.0

FEHEEDHA KSq4y ZOaxy FOMMICEEST DREDOTA R4 13H 0 A,

22X 1D 2R BE
ID
mpls-te  FEAHEL
)
Bl Iz, show mplstraffic-eng maximum tunnels =~ > RO &R L E T,

RP/0/RP0/cpu 0: router# show mpls traffic-eng maximum tunnels
Maximum Global Tunnel Count:

Maximum Current Count

Maximum Global Destination Count:
Maximum Current Count
Maximum AutoTunnel Backup Count:

Maximum Current Count
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. show mpls traffic-eng maximum tunnels

iz, show mplstrafficcengmaximumtunnels =~ > RO HBIA v = b 2D
BlaRLET,

RP/0/RPO/cpu 0: router# show mpls traffic-eng maximum tunnels

Maximum Global Tunnel Count:

Maximum Current Count

Maximum Static Tunnel Count:

Maximum Current Count

Maximum Auto-tunnel Mesh Count:

Maximum Current Count

Maximum Global Destination Count:

Maximum Current Count

Maximum GMPLS-UNI Tunnel Count:

Maximum Current Count

7% 17 : show mpls traffic-eng maximum tunnels =~ > K 7 ¢ —/L KOFHH] (190 <X—)
W2, ZOHATERRENLDEERT 4 —/V FOBHZRLET,

£ 17: show mpls traffic-eng maximum tunnels 1< > K 7 4 —)L KD

T4—ILF Hl:|

Maximum Global Tunnel Count REFRER R RV A o H—
Tz A A (FTXTOHOTE b Xk
JV Z A7, tunnel-te,
tunnel-mte, 35 & O tunnel-gte)
DI K,

Maximum Global Tunnel Count RERFE/ N RV A B —
ZxAZ (TXTOHTE horx
JU # A 7L tunnel-te) DEK
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show mpls traffic-eng maximum tunnels .

J4—ILFK

A

Maximum Global Destination Count

RRUEFTREZ I 2 R DIESED
e KH

Maximum

HAT ) DRREOE R
l/o

Current Count

KT 3V OBAEEDE R
L,

Maximum AutoTunnel Backup Count

RERRERBI NNy 7T v
k> R DRI,

Maximum GMPLS UNI Tunnel Count

X IE TX 5 Generalized
Multiprotocol Label Switching

(GMPLS) User-Network
Interface (UNI) D RKEk & El
FED kv R Hk,

Maximum AutoTunnel Mesh Count

FREFRE/RBHEIA v 2 b
RV DI K,
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. show mpls traffic-eng preemption log

show mpls traffic-eng preemption log

TV T arA Ry hon S EFRT HIZIE, XREXEC E— KT show mplstraffic-eng
preemptionlog =~ > R&@H AL E7,

show mplstraffic-eng preemption log

B DEREA

AR R FI4ILE

aAvU R E—F

log Vo FoavA_yronlEERLET,

L

XR EXEC £— F

2v Y FRE

FEREDHA FS1 Y

JY—2 EEAS
V=2 Zoavy FREASRELE,
6.0

Zoavwy ROFEHICHETIREDOTA R4 0350 ¥ A,

227 1D

AR EME

ID

mpls-te  FEAHL
)

Wiz, V=T a4y hon 7 %FR Lz show mplstraffic-eng preemption
log =~ RO DB ZRLET,

RP/0/RP0/cpu 0: router# show mpls traffic-eng preemption log
Bandwidth Change on GigabitEthernet0/0/0/0
0ld BW (BCO/BC1): 200000/100000, New BW

(BCO/BC1): 1000/500 kbps

BW Overshoot (BCO/BC1l): 1000/0 kbps
Preempted BW (BCO/BCl): 35000/0 kbps; Soft 30000/0 kbps; Hard 5000/0 kbps;
Preempted 2 tunnels; Soft 1 tunnel; Hard 1 tunnel
TunID LSP ID Source Destination Preempt Pri Bandwidth BW Type
Type S/H (in kbps)
1 10002 192.168.0.1 1.0.0.0 Hard 7/7 5000 BCO
1 2 192.168.0.1 192.168.0.4 Soft 7/7 30000 BCO

WIZ, FRRRXY I T T N RAAR DY T N TV TF o gron R id
LB AR L ET,

RP/0/RPO/cpu 0: router#show mpls traffic-eng preemption log
Thu Apr 25 13:12:04.863 EDT
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show mpls traffic-eng preemption log .

Bandwidth Change on GigabitEthernet0/0/0/1 at 04/25/2013 12:56:14
0ld BW (BCO/BC1l): 200000/100000, New BW (BCO/BCl): 100000/0 kbps
BW Overshoot (BCO/BCl): 30000/0 kbps
Preempted BW (BCO/BC1l): 130000/0 kbps; Soft 60000/0 kbps; Hard 0/0 kbps; FRRSoft
70000/0
Preempted 2 tunnel, 2 LSP; Soft 1 tunnel, 1 LSP; Hard 0 tunnels, 0 LSPs; FRRSoft 1
tunnel, 1 LSP

TunID LSP ID Source Destination Preempt Pri Bandwidth BW Type
Type S/H (in kbps)

1 13 192.168.0.1 192.168.0.3 FRRSoft 7/7 70000 BCO
2 22 192.168.0.1 192.168.0.3 Soft 7/7 60000 BCO
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. show mpls traffic-eng topology

show mpls traffic-eng topology

MPLS 5T 4wy Too=7yvyavv i |

J— FOBAED MPLS-TE % v hU—7 hARa P& F T 5121%. XR EXEC E— KT show

mplstraffic-eng topology =~ > K&/ L £,

show mplstraffic-eng topology [ |P-address]

[affinity] [brief] [{exclude-srig

exclude-srlg-interface-address| explicit-path {identifier explicit-path-id-number | name
explicit-path-name} | priority level}] [{isis nsap-address| ospf ospf-address|[path { destination

IP-address | tunnel P2P-tunnel-number }]| {router | network}}]

[srlg][static]

[model-type {rdm | mam}]

XN |P-address

fEE) /—FRIPT7 RFL X
A B —TxA AT KLA
2951 —% 1D)

destination |P-address

LSP %64 IPv4 7 R L A& KR
l/\ijqo

exclude-srlg 444 % 7212 SRLG i % Bt
BTAHIPT RLAFEELE
7,

explicit-path B REY72 LSP X2 2 Fox L
‘é‘o

tunnel RA Y N —RA 2 (P2P)

ko RNBFIZHESL bR
U RRAEFRRLET,

P2P -tunnel-number

P2P > EE, &FHIX 0
~ 65535 T,

affinity

(EE) 8D o2 %is
%D IR B
AERILET, 328y FD10
HEHTI, P 0x0 ~
OXFFFFFFFF C, 32 @Mt (¥ v
N #RLET, BEOCMIX
0F7/=ix1TY,

priority level

L) BEfEO oz X
BRLTCHEATELNE I M»
ZHIMTT B0, D k
VRO LSP ITER 2 EET
%L E I S B ESENENL
FFRRLET,
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show mpls traffic-eng topology .

isis nsap-address (B Pk 27 LM
(IS-1S) MA X —TNDGE
D) —=RKL—F2IDEFRRLE
7

ospf ospf-address ({E#.) Open Shortest Path First
(OSPF) WA X —T7NVDEE
D) —RKNL—ZID%uEFRLE

ﬁ‘o

path L) xtBoL—2 9 5%8
Fer~DRAEFR L ET,

router JL—H& ) — KOKED OSPF
TRLVA AT HRKRLE
T,

network Ty hU—27 ) — RKOEEED
OSPF 7 RV A #Z A S HFE R
Li‘d‘o

brief (L) SEMEDIE F K
YN g o a R O
Bt oR LT

model-type { rdm | mam } ER) 7L 4
A7 (RDM %7213 MAM) %
#ALET,

srlg ({EE) SRLGIH#MAZF R L &
R

static (EE) #ICRRE SN
SRLG #HR =~ LET,

ATV R FI4NE T AN FOEEEITEITZS Y FH A,

ATV R E—F XR EXEC £— I

av Y FER Jy—x EENE
Jy—= ZDavwy RBREAINE LR,
6.0

EALDAA RS54 DA~y ROEMICHET BHEDHA BT A U 13d 0 EHA,
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. show mpls traffic-eng topology

MPLS 5T 4wy Too=7yvyavv i |

2Z41D 2R BE
ID
mpls-te  FEAHY , EXIAL

Bl Iz, show mplstraffic-engtopology =~ > K CHEZIERD b v 2 VEBERE LIS
HAOHIEERLET,

RP/0/RPO/cpu 0: router# show mpls traffic-eng topology path tunnel 160

Tunnell60 Path Setup to 10.10.10.10: FULL PATH

bw 100 (CT0), min bw 0, metric: 10
setup_pri 7, hold pri 7

affinity bits 0x0, affinity mask Oxffff
Hop0:10.2.2.1

Hopl:10.10.10.10

%IZ, show mplstraffic-engtopology =~ > RT3 IP 7 KL AZFEE L7-HEDOH

NPl rmLET,

RP/0/RPO/cpu 0: router# show mpls traffic-eng topology path destination 10.10.10.10

Path Setup to 10.10.10.10:

bw 0 (CTO), min bw 999900, metric: 10

setup pri 7, hold pri 7

affinity bits 0x0, affinity mask Oxffffffff
Hop0:10.2.2.1

Hopl:10.10.10.10

WOHEIENE, Vo077 4 =7 4 BOLEIZE>MPLS-TE X v hU—727 kiR

2YERLTWET,

RP/0/RP0O/cpu 0: router# show mpls traffic-eng topology

Link[1l] :Point-to-Point, Nbr IGP Id:3.3.3.3,

Nbr Node Id:9, gen:23

Frag Id:25, Intf Address:13.9.1.1, Intf Id:0

Nbr Intf Address:13.9.1.3, Nbr Intf Id:0

TE Metric:1, IGP Metric:1, Attribute Flags:0x0

Attribute Names:
Switching Capability:, Encoding:
BC Model ID:RDM

Physical BW:155520 (kbps), Max Reservable BW Global:116640 (kbps)

Max Reservable BW Sub:0 (kbps)
Global Pool
Total Allocated Reservable
BW (kbps) BW (kbps)
bw[0] 0 116640
bwll] 0 116640
bw[2] 0 116640
bw[3] 0 116640
bwl4] 0 116640
bw[5] 0 116640
bw[6] 0 116640
bw[7] 0 116640
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Link[2]:Broadcast, DR:12.9.0.2, Nbr Node Id:1, gen:23

Frag Id:28, Intf Address:12.9.0.1, Intf Id:0
Nbr Intf Address:0.0.0.0, Nbr Intf Id:0

TE Metric:1, IGP Metric:1, Attribute Flags:0x4
Attribute Names: red2

Switching Capability:, Encoding:

BC Model ID:RDM

show mpls traffic-eng topology .

Physical BW:1000000 (kbps), Max Reservable BW Global:10000 (kbps)

Max Reservable BW Sub:0 (kbps)

Global Pool Sub Pool

Total Allocated Reservable Reservable
BW (kbps) BW (kbps) BW (kbps)
bw[0] 0 10000 0
bwll] 0 10000 0
bw[2] 0 10000 0
bw[3] 0 10000 0
bwl4] 0 10000 0
bw[5] 0 10000 0
bw[6] 0 10000 0
bw[7] 0 10000 0

Iz, show mplstraffic-engtopology =~ > K% JefTHE#E DS-TE £ — NOFEMEA T

R LIS E o Apl 2R LET,

RP/0/RPO/cpu 0: router# show mpls traffic-eng topology
My System id: 0000.0000.0002.00 (isis level-2)
My System id: 20.20.20.20 (ospf area 0)
My BC Model Type: RDM

Signalling error holddown: 10 sec Global Link Generati

on 36

IGP Id: 0000.0000.0002.00, MPLS-TE Id: 20.20.20.20 Router Node (isis level-2)

Link[0] :Point-to-Point, Nbr IGP Id:0000.0000.0003.00,
Frag Id:0, Intf Address:7.3.3.1, Intf Id:0
Nbr Intf Address:7.3.3.2, Nbr Intf Id:0
TE Metric:10, IGP Metric:10, Attribute Flags:0x0
Switching Capability:SRLGs: 10, Encoding:20
Switching Capability:, Encoding:

BC Model ID:RDM

Nbr Node Id:3, gen:36

Physical BW:155520 (kbps), Max Reservable BW Global:100000 (kbps)
Max Reservable BW Sub:50000 (kbps)

Global Pool Sub Pool

Total Allocated Reservable Reservable
BW (kbps) BW (kbps) BW (kbps)
bw[0] 0 100000 50000
bw[l] 0 100000 50000
bw[2] 0 100000 50000
bw[3] 0 100000 50000
bw (4] 0 100000 50000
bw[5] 0 100000 50000
bw[6] 0 100000 50000
bw[7] 0 100000 50000

Wiz, show mplstraffic-eng topology =~ > K% IETF DS-TE & — RO FEE A T H

LG aot bz s LET,
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. show mpls traffic-eng topology

RP/0/RP0/cpu 0:

My System_id: 0000.0000.
My System_id: 10.10.10.1
My BC Model Type: MAM

Signalling error holddown:

MPLS 5T 4wy Too=7yvyavv i |

router# show mpls traffic-eng topology

0001.00
0

(isis 1 level-2)
(ospf 100 area 0)

10 sec Global Link Generation 84

IGP Id: 0000.0000.0001.00, MPLS-TE Id: 10.10.10.10 Router Node (isis 1 level-2)
Link[0] :Point-to-Point, Nbr IGP Id:0000.0000.0002.00, Nbr Node Id:6, gen:84
Frag Id:0, Intf Address:7.2.2.1, Intf Id:0
Nbr Intf Address:7.2.2.2, Nbr Intf Id:0
TE Metric:10, IGP Metric:10, Attribute Flags:0x0
TE Metric:SRLGs: 10, IGP Metric:10, Attribute Flags:0x020
Switching Capability:, Encoding:
BC Model ID:MAM
Physical BW:155520 (kbps), Max Reservable BW:1000 (kbps)
BCO:600 (kbps) BC1:400 (kbps)
Total Allocated Reservable
BW (kbps) BW (kbps)
TE-class[0] 10 590
TE-class[1] 0 400
TE-class([2]: 0 0
TE-class[3] 0 0
TE-class[4] 0 600
TE-class[5]: 0 400
Link[1l]:Point-to-Point, Nbr IGP Id:0000.0000.0002.00, Nbr Node Id:6, gen:84
Frag Id:0, Intf Address:7.1.1.1, Intf Id:0
Nbr Intf Address:7.1.1.2, Nbr Intf Id:0
TE Metric:10, IGP Metric:10, Attribute Flags:0x0
TE Metric:SRLGs: 10, IGP Metric:10, Attribute Flags:0x020
Switching Capability:, Encoding:
BC Model ID:MAM
Physical BW:155520 (kbps), Max Reservable BW:1000 (kbps) BC0:600 (kbps) BC1:400
(kbps)
Total Allocated Reservable
BW (kbps) BW (kbps)
TE-class[0]: 10 590
TE-class([1]: 0 400
TE-class([2]: 0 0
TE-class([3]: 0 0
TE-class([4]: 0 600
TE-class[5]: 0 400
TE-class|[6]: 0 0
TE-class([7]: 0 0

Wiz, fii 5 show mplstraffic-eng topology =~ > KO H B &~k L £,

RP/0/RP0/cpu 0:

IGP Id: 0000.0000.0010.0

Link[0] :Point-to-Point

Frag Id:0, Intf Ad

Nbr Intf Address:1

TE Metric:10,

SRLGs: 10, 20
Attribute Names:

Switching Capabili

Bl wrs rSTsvs TUO=FYLS av

IGP Metric:10,

router# show mpls traffic-eng topology 192.168.0.145 brief

0, MPLS TE Id: 192.168.0.145 Router Node
, Nbr IGP Id:0000.0000.0234.00,
dress:10.3.11.145, Intf Id:0
0.3.11.143, Nbr Intf Id:0
Attribute Flags:0x0

(ISIS test level-1)
Nbr Node Id:4, gen:5

red2

ty:, Encoding:

vk
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show mpls traffic-eng topology .

BC Model ID:RDM
Physical BW:155520
Max Reservable BW Sub:0

(kbps), Max Reservable BW Global:0
(kbps)

(kbps)

ROWMHBNL, 77 4 =T 4 BIEDO S b ARr VAR L TWET,

RP/0/RP0/cpu 0: router# show mpls traffic-eng topology affinity

affinity
Mon Mar 23 13:25:47.236 EST EST
My System id: 1.1.1.1 (OSPF 100 area 0)

My System id: 0000.0000.0001.00 (IsS-Is 100 level-2)

My BC Model Type: RDM

Signalling error holddown: 10 sec Global Link Generation 233

IGP Id: 0000.0000.0001.00, MPLS TE Id: 11.11.1.1 Router Node (IS-IS 100 level-2)
IGP Id: 1.1.1.1, MPLS TE Id: 1.1.1.1 Router Node (OSPF 100 area 0)
Link[0]: Intf Address: 12.9.1.1, Nbr Intf Address: 12.9.1.2
Attribute Flags: 0x0
Attribute Names:
Link[1]: Intf Address: 13.9.1.1, Nbr Intf Address: 13.9.1.3
Attribute Flags: 0x0
Attribute Names:
Link[2]: Intf Address: 12.9.0.1, DR: 12.9.0.2
Attribute Flags: 0x4
Attribute Names: red2
Link[3]: Intf Address: 14.9.0.1, DR: 14.9.0.4
Attribute Flags: 0x0
Attribute Names:
Link[4]: Intf Address: 13.9.0.1, DR: 13.9.0.3
Attribute Flags: 0x0
Attribute Names:
IGP Id: 4.4.4.4, MPLS TE Id: .4.4.4 Router Node (OSPF 100 area 0)
Link([0]: Intf Address: 34.9.1.4, Nbr Intf Address: 34.9.1.3
Attribute Flags: 0x0
Attribute Names:
Link[1]: Intf Address: 14.9.0.4, DR: 14.9.0.4
Attribute Flags: 0xle
Attribute Names: redl red2 red3 red4
Link[2]: Intf Address: 24.9.0.4, DR: 24.9.0.4
Attribute Flags: 0x0
Attribute Names:
Link[3]: Intf Address: 34.9.0.4, DR: 34.9.0.3
Attribute Flags: 0x0
Attribute Names:
Link([4]: Intf Address: 24.9.1.4, Nbr Intf Address: 24.9.1.2
Attribute Flags: 0x0
Attribute Names:

W2, 12DV > 7 ~DOHi 7% 7~7 show mplstraffic-engtopology =~ > KO H F16i %
RLUET,

RP/0/RPO/cpu 0: router# show mpls traffic-eng topology 12.9.1.1 link-only

Wed Sep 2 13:24:48.821 EST

MPLS FS 74w Too=F7Yr5avwo kR .



. show mpls traffic-eng topology

MPLS 5T 4wy Too=7yvyavv i |

IGP Id: 0000.0000.0002.00, MPLS TE Id: 2.2.2.2 Router Node (IS-IS 100 level-2)
Link[0]:Point-to-Point, Nbr IGP Id:0000.0000.0001.00, Nbr Node Id:-1, gen:277740
Frag Id:0, Intf Address:12.9.1.2, Intf Id:0
Nbr Intf Address:12.9.1.1, Nbr Intf Id:0
TE Metric:10, IGP Metric:10, Attribute Flags:0x0
Attribute Names:
Switching Capability:, Encoding:
BC Model ID:RDM
Physical BW:155520 (kbps), Max Reservable BW Global:116640 (kbps)
Max Reservable BW Sub:0 (kbps)
Global Pool Sub Pool
Total Allocated Reservable Reservable
BW (kbps) BW (kbps) BW (kbps)
bw[0] 0 116640 0
bwll] 0 116640 0
bw[2] 0 116640 0
bw[3] 0 116640 0
bwl4] 0 116640 0
bw[5] 0 116640 0
bw[6] 0 116640 0
bw[7] 0 116640 0
IGP Id: 2.2.2.2, MPLS TE Id: 2.2.2.2 Router Node (OSPF 100 area 0)
Link[3]:Point-to-Point, Nbr IGP Id:1.1.1.1, Nbr Node Id:-1, gen:277737

Frag Id:29, Int
Nbr Intf Address:12.9.1.1,
TE Metric:1, IGP Metric:1,

Attribute Names:

Intf Address:12.9.1.2,

f Id:0

Nbr Intf Id:0
Attribute Flags:0x0

Switching Capability:, Encoding:
BC Model ID:RDM
Physical BW:155520 (kbps), Max Reservable BW Global:116640 (kbps)
Max Reservable BW Sub:0 (kbps)
Global Pool Sub Pool
Total Allocated Reservable Reservable
BW (kbps) BW (kbps) BW (kbps)
bw[0]: 0 116640 0
bw[l]: 0 116640 0
bw[2]: 0 116640 0
bw[3]: 0 116640 0
bwl4]: 0 116640 0
bw[5]: 0 116640 0
bw[6]: 0 116640 0
bw[7]: 0 116640 0

iz, show mplstraffic-eng topology model-type mam =~ > KO HHfl%E R L £,

RP/0/RP0/cpu 0:

IGP Id: 0000.0000.0001.00, MPLS-TE Id: 10.
Link[0]: Intf Address:7.2.2.1, Nbr
Link[1]: Intf Address:7.1.1.1, Nbr

IGP Id: 0000.0000.0002.00, MPLS-TE Id: 20.
Link[0]: Intf Address:7.2.2.2, Nbr
Link[1]: Intf Address:7.1.1.2, Nbr
Link([2]: Intf Address:7.3.3.1, Nbr

IGP Id: 0000.0000.0003.00, MPLS-TE Id: 30.

. MPLS r5 74 wH Too=F7Yryavwr R

router# show mpls traffic-eng topology model-type mam

10.10.10 Router Node
Intf Address:7.2.2.2
Intf Address:7.1.1.2

(isis 1 level-2)

20.20.20 Router Node
Intf Address:7.2.2.1
Intf Address:7.1.1.1
Intf Address:7.3.3.2

(isis 1 level-2)

30.30.30 Router Node (isis 1 level-2)
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Link[0]:

Intf Address:7.3.3.2,

show mpls traffic-eng topology .

Nbr Intf Address:7.3.3.1

iz, show mplstrafficcengtopology =~ > R CSRLG A V' H—7 = A AD bR %
BELESEOM I EZRLET,

RP/0/RP0/cpu 0:

Tue Oct 6 13:10:30.342 UTC
My System id: 0000.0000.0005.00

router# show mpls traffic-eng topology srlg

(IS-IS 1 level-2)

SRLG Interface Addr TE Router ID IGP Area 1ID
1 51.1.2.1 100.0.0.1 IS-IS 1 level-2
2 51.1.2.1 100.0.0.1 IS-IS 1 level-2
3 51.1.2.1 100.0.0.1 IS-IS 1 level-2
4 51.1.2.1 100.0.0.1 IS-IS 1 level-2
5 51.1.2.1 100.0.0.1 IS-IS 1 level-2
6 51.1.2.1 100.0.0.1 IS-IS 1 level-2
7 51.1.2.1 100.0.0.1 IS-IS 1 level-2
8 51.1.2.1 100.0.0.1 IS-IS 1 level-2
10 50.4.5.5 100.0.0.5 IS-IS 1 level-2
30 50.4.5.5 100.0.0.5 IS-IS 1 level-2
77 50.4.5.5 100.0.0.5 IS-IS 1 level-2
88 50.4.5.5 100.0.0.5 IS-IS 1 level-2
1500 50.4.5.5 100.0.0.5 IS-IS 1 level-2
10000000 50.4.5.5 100.0.0.5 IS-IS 1 level-2
4294967290 50.4.5.5 100.0.0.5 IS-IS 1 level-2
4294967295 50.4.5.5 100.0.0.5 IS-IS 1 level-2

&Iz, show mplstraffic-engtopology path destination =~ > K CSRLG fR#+ T bR o

NALENRE LTEBEOH 2R LET,

RP/0/RP0/cpu 0:

Tue Oct 6 13:13:44.053 UTC

router# show mpls traffic-eng topology path destination 100.0.0.2
exclude-srlg 50.4.5.5 isis 1 level 2

Path Setup to 100.0.0.2:
bw 0 (CTO), min bw 0, metric: 20
setup_pri 7, hold pri 7

affinity bits 0x0,
Exclude SRLG Intf Addr

SRLGs Excluded:

Hop0:50.
Hopl:50.
Hop2:51.
Hop3:51.
Hop4:100.0.0.2

= = oo
NN
N == O

10, 30, 77,
4294967290,

88, 1500,
4294967295

affinity mask Oxffff
50.4.5.5
10000000

w1z, show mplstraffic-engtopology path destination =~ > K CRE DBI/R /S A IZHES
WTC hARBR U RAEEE LTS AEOHIFEZRLET,

RP/0/RP0O/cpu O:

explicit-path name exclude-srlg isis 1 level 2

Tue Oct 6 13:16:44.233 UTC

router# show mpls traffic-eng topology path destination 100.0.0.2

Path Setup to 100.0.0.2:
bw 0 (CT0), min bw 0, metric: 20
setup_pri 7, hold pri 7

MPLS FS 74w Too=F7Yr5avwo kR .
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. show mpls traffic-eng topology

affinity bits 0x0, affinity mask Oxffff

SRLGs Excluded: 10, 30, 77, 88, 1500, 10000000
4294967290, 4294967295, 1, 2, 3, 4
5, 6, 7, 8

Hop0:50.

Hopl:50.

Hop2:50.

Hop3:50.

Hop4:100.0.0.2

== 0w,
NN -
NP = O,

. MPLS h5 74w H Too=F7Yryavr kR
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show mpls traffic-eng tunnels .

show mpls traffic-eng tunnels

MPLS-TE k> RO %EFRRT HI21E, XR EXEC & — KT show mplstraffic-eng tunnels =
v REERLES,

show mplstraffic-eng tunnels [tunnel-number] [affinity] [all] [auto-bw] [attribute-set{all
tunnel-name}] [auto-tunnel] [backup [{tunnel-number | auto-tunnel [mesh ] mesh-value | [ name
tunnel-name] | protected-interface type interface-path-id | {static|auto}}]] [brief] [destination
destination-address] [detail] [down] [interface {in | out | inout} type interface-path-id] [name
tunnel-name] [p2p] [property { backup-tunnel | fast-reroute}] [protection [{frr |path |
tunnel-id tunnel-id | tabular}]] [reoptimized within-last interval][role {all |head | tail | middle}]
[soft-preemption{desired | triggered} } ][source source-address] [suboptimal constraints {current
| max | none}] [summary] [tabular] [up] [classtype ct]

BXDEREA

tunnel -number (fEE) b, #iPHIZ 0 ~ 65535 T
‘a‘o

attribute-set (EE) BHENRE SN b RV OER
ZHIRL E9,

affinity (B T_XCOREBEI LI DT 7 4 =T 4

BEEFORLET, hrxATHEAIND
Vo230 7 —EReRRLET,

all (fEE) F_CToO MPLS-TE k> %L %%
i—\‘ Liﬂ‘o

auto-bw (E8) HEEISIER A *— 7 LD
oA T EFRT B L OITHIR L E9,

auto-tunnel (EE) BEmICERkR SN F o rrmF
RERIRLE T,

mesh mesh-value BESNFHB N XAV Ay a T A—F

BT D horraFRmLET,

backup ({EE) FRRE RN 7 7 o 7 b o G H
AFRRALET, ZOFERITIE,. Frxroil
KXo TR#ESN TV DIYEA v H—T = A
2 ARES N TWATELSP2 0%, L
FEIN TV BEEEHENG TN E T,

EE) BE) R FABIOFRR koL
DRy T T v TERERRTLET,

name tunnel-name (EE) FEDLAFIO b *NVE2FKRLE
B

MPLS FS 74w Too=F7Yr5avwo kR .



. show mpls traffic-eng tunnels

MPLS 5T 4wy Too=7yvyavv i |

protected-interface

({£E) FRRIRFEDA VX —T oA A% F
RLUFET,

static

HEE) AT 4w I RNy T w7 bz
NWaEFRRLET,

auto-tunnel

(EE) RESNT=RNy 7Ty 7HEN N
FNEFRRLET,

brief

() Zoa<r FoBEBERXERRL
iﬁ—o

destination destination-address

(EE) FEELIPT FLAZ5fk e 15
RN ET EFRT D L ITHIRL £,

detail

(ER) ~v R R R A DRI
ERRALET,

down

EE) Yo LTWA R XA EFERL
i‘g—o

interfacein

(HFEE) BELEANA v HA—T = A%
RS b EF R LET,

inter face out

ER) BELENWA v H—T =4 X%
T R rLEFRLET,

inter face inout

LR BELEA v X —T oA AEAD
FIHAA L E—T oA AL LTS
HhrpNERRLET,

type

EE) A1 X2 —TxAAXAT, FEHIC
DNWTIE, @M% () AL ~LT
HREE A L ET,

interface-path-id

WA B —T oA ZAFETIIRABA v Z—
A

G N—ZIZBUEHRE STV D ATRE
MERHDHTXTHOA v H—T oA
ADY A M aRRT DHITIE, show
interfaces =~ > R&fH L ¥,

Jo— X ORESCOFERMT OV TR, B
() ZEHLTAYITA 2 ~ LT HBR
LTL7Z&EW,

PZ2p

(EF) P2P b NI 2R R LET,

. MPLS r5 74 wH Too=F7Yryavwr R
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show mpls traffic-eng tunnels .

property backup-tunnel

(HFE) N T v brarAn7ass

TUANRESNTZ Fr L E2FERLET,
KRDON—5 THYEA 2 —T = A%
T D DITEH S LD MPLS-TE k> %
NWEBRLET, Ny 77 v b
I, Vo7 BEENORET DL O ICRE
ENZhrRAOZETT, ZOXH7 b
YRV, Ny T v hrxrrDTa
INT A MMBRESITVET,

property fast-reroute

({&) FastReroute D7 T /X7 4 NERTE &
nizbhrxrzFrLEd, dRoL—%
TR (~v R) | #5E Ov—%) | 7=
W& (7—s1) L TCTUW B FRR R# D
MPLS-TE k> R/VEBRINL ET,

protection

(£E) BRESNTVDTRTO b FRb
(FastReroute fJRE L L CRRESIN TS b
D) #FRLET, ZOa~v RTHEREL
IO A 7y g ko TRIRENTZ4 b
VRIS N T D REICRE T S 1R
EFRFLET, ZOFRITIT. Pz
KU THRENDRESILTNDNE I, &t
GDON—HIZE > T izt ainT
WHIRE (FFIET556) « BLOMRES
NTWBD R R ESRIEN S N ET,

frr

(EE) #ESNLTVWAHTRTD hr L
(FastReroute AJHE L L CRRES LTV D L
D) #FRRLET,

path

(EE) NAREDEHRZZR L ET,

tunnel-id

(EE) FED b RN D ARARGEIZET
HIFMEFRRLET,

tunnel-id

(EE) FoxID, fEETEX 2T 0
~ 65535 T,

tabular

(EE) NACRE b o R DIEHE RN
THERLET,

reoptimized within-last [£]f@

(FEE) &R E LSRR b S
Nl hrxVeFom LET,

roleall

(EE) T _XTO PR ERRLET,

MPLS FS 74w Too=F7Yr5avwo kR .



. show mpls traffic-eng tunnels

AU R TIHIE

AU kFE—F

. MPLS r5 74 wH Too=F7Yryavwr R

MPLS 5T 4wy Too=7yvyavv i |

role head (EE) HHBEON—ZIZ~y FRHD
FNEFRRLET,

rolemiddle EE) ABEOL—FZ DT TR 2L %
FRLET,

roletail EE) WHBONL—H T —ADRHD kv

FNERRLET,

soft-preemption

V7 N TV g VHSRENR A R —T L
272> TS b xR LET,

source source-address

EE) HETIPT FLAR—HT S
FNTETEHERT DL HITHIRLET,

suboptimal constraints current

ULEE) SR A RY w738, Ry RLo
ERHBDA TS g N> THESATHD
éﬁ&@%@/fz%ﬁz’_é Y
LET,

suboptimal constraints max

(fEE) WARARY w7, P RILOFK
ERHDOF T a ko> THIKIES LT
LHMEDRENARBZ, *v NU—I %
BTN EBEEINLTWD bV EFRRL
3

suboptimal constraintsnone

(EE) NA A MY w7 H filf)72 L ok
BAN2AZMRD N RANVERRLET,

summary UER) BREFHD N RV OBEK) % FRoR
LET,

tabular (F&) TELSP #9757 —7 /L (147121
T hY) BERLET,

up EE) R ARNA L E—T A ART v
TOBEIZ N RNV ERRLET,

class-type ct (EE) BEDI I AXA TEOEREEME

HLTWD horpxvaRRLET,

11

L

XR EXEC £— K

FRR = G5l H{/NL—TF (7
2 1sp= T XYV AA v F RINA,



| MPLS kST H T

ety SV RI27 = I AN N

show mpls traffic-eng tunnels .

avy RERE

JY—2 EEAR

VY=  Zoa<wry R RpREAShELEL
6.0

FEREDAA RS>

Mo RNA U H—T = A RZEA OFEH AR T 512X, show mplstraffic-eng tunnels =< >
RO brief TEAMEH LE T, 56867 FL A BELID, m—/b, 4l REOHIK, 1~
B —T oA Alp EOEREFRT DL, brief ¥—TU—FKeloavr REfEHLET,

affinity & — 7 — R/ — & 2 CHATE £,
RV NEIR I C H R SN T=BE. LVEWASRZE S L2 @R L E5,
RARES <V — 7 4=V FEFTFT DI, SARHEOFT Y 2 VERET DUEND Y E
j—o

2ZX7 1D

1

2R E#fE
ID

mpls-te  FEHEY | FZIAL

TIT A TIRNRAFTT L g Al ) THRBEEESNTWARWEES, RO AFNIZEL D
FHA, TUVTEEETDE, BHFEONRRA AT > g AFRO FICMBE OITE LTEM
INFET,

RP/0/RPO/cpu 0: router# show mpls traffic-eng tunnels 20 detail

Signalling Summary:
LSP Tunnels Process: running
RSVP Process: running
Forwarding: enabled
Periodic reoptimization: every 3600 seconds, next in 2400 seconds
Periodic FRR Promotion: every 300 seconds, next in 16 seconds
Auto-bw enabled tunnels: 6

Name: tunnel-te20 Destination: 130.130.130.130

Status:
Admin: up Oper: up Path: wvalid Signalling: connected

path option 1, type explicit rlr2r3gig path (Basis for Setup, path weight 200)
G-PID: 0x0800 (derived from egress interface properties)
Bandwidth Requested: 113 kbps CTO

Config Parameters:
Bandwidth: 100 kbps (CTO) Priority: 7 7 Affinity: OxO0/0xffff
Metric Type: TE (interface)
AutoRoute: enabled LockDown: disabled Policy class: not set
Forwarding-Adjacency: disabled
Loadshare: 0 equal loadshares
Auto-bw: enabled
Last BW Applied: 113 kbps CTO BW Applications: 1
Last Application Trigger: Periodic Application
Bandwidth Min/Max: 0-4294967295 kbps
Application Frequency: 5 min Jitter: Os Time Left: 4m 19s
Collection Frequency: 1 min

MPLS FS 74w Too=F7Yr5avwo kR .



show mpls traffic-eng tunnels

Samples Collected: O

Highest BW: 0 kbps

Adjustment Threshold: 10%

Overflow Detection disabled

Underflow Detection disabled
Fast Reroute: Disabled,
Path Protection: Not Enabled

History:

Tunnel has been up for: 00:18:54

Current LSP:

Uptime: 00:05:41
Prior LSP:

ID: path option 1 [3]

Next: 14s
Underflow BW: 0 kbps
10 kbps

MPLS 5T 4wy Too=7yvyavv i |

Protection Desired: None

Removal Trigger: reoptimization completed

Current LSP Info:
Instance: 4, Signaling Area:
Uptime: 00:05:41

Router-IDs: local

IS-IS 1 level-2

(since Mon Mar 15 00:01:36 UTC 2010)
Outgoing Interface: HundredGigEO0/0/0/3, Outgoing Label:
110.110.110.110

16009

downstream 120.120.120.120

Path Info:
Outgoing:
Explicit Route:
Strict, 61.10.1.2
Strict, 61.15.1.1
Strict, 61.15.1.2
Strict, 130.130.130.130

Record Route: Disabled

Tspec: avg rate=113 kbits, burst=1000 bytes, peak rate=113 kbits
Session Attributes: Local Prot: Not Set, Node Prot: Not Set, BW Prot: Not Set

Resv Info: None
Record Route: Disabled

Fspec: avg rate=113 kbits, burst=1000 bytes, peak rate=113 kbits

(of 6) heads, 0
0 down,

Displayed 1
Displayed 1 up,

(of 0)
0 recovering,

midpoints, 0

(of 0) tails

0 recovered heads

KIZ. show mplstraffic-engtunnels =~ > K C property ¥ — VU — RZHETEL7-HAED

OBl 2R L ET,

RP/0/RPO/cpu 0: router# show mpls traffic-eng tunnels property backup interface out

HundredGigE0/0/0/3

Signalling Summary:

LSP Tunnels Process:

RSVP Process:

Forwarding:

Periodic reoptimization:
Periodic FRR Promotion:
Periodic auto-bw collection:

Name: tunnel-tel
Status:
Admin: up Oper: up
path option 1, type dynamic
G-PID: 0x0800

Config Parameters:

Path:

running, not registered with RSVP
not running
enabled

every 3600 seconds, next in 3595 seconds
every 300 seconds, next in 295 seconds
disabled

Destination: 1.1.1.1

valid Signalling: connected

(Basis for Setup, path weight 1)
(derived from egress interface properties)

Priority: 7 7 Affinity: O0x0/0xffff

Bandwidth: 1000 kbps (CTO)

Metric Type: TE (default)

AutoRoute: disabled LockDown: disabled
Loadshare: 10000 bandwidth-based

. MPLS r5 74 wH Too=F7Yryavwr R
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Auto-bw: disabled(0/0) 0
Direction: unidirectional
Endpoint switching capability: unknown, encoding type:
Transit switching capability: unknown, encoding type:
Backup FRR EXP Demotion: 1 ' 7, 2 ' 1
Class-Attributes: 1, 2, 7

Bandwidth-Policer: off

Bandwidth Requested: 0

History:
Tunnel has been up for:
Current LSP:
Uptime: 00:00:08

00:00:08

Path info (ospf 0 area 0):

HopO: 10.0.0.2

Hopl: 102.0.0.2
Displayed 1 (of 1) heads, 0 (of 0) midpoints, 0 (of 0)
Displayed 0 up, 1 down, O recovering, 0 recovered heads

tails

WDFET, ZOHNIERINDIEERT 4 —V REHALET,

5= 18: show mpls traffic-eng tunnels 1< > K 7 4 —)L FDFHEA

show mpls traffic-eng tunnels .

unassigned
unassigned

J4—ILF

L]

LSP Tunnels Process

LSPE N Fuv AdD AT —H A,

RSVP Process

RSVP 7t ZADAT —HZ A,

Forwarding

THT—F AT DATF—H A (A X—TNVEET 1 E—7

V)

Periodic reoptimization

RO EMERELE ToORE (B .

Periodic FRR Promotion

KOEHI FRRE 7 e — 5 o TORR (BHLL)

Periodic auto-bw collection

RO TEHH A B IR IR £ TORR (0

il FoRN A~y RIZRESNVTNWD A VF—T A A,

Befoe ot T =)L R L—# 1D,

Admin/STATUS RE LR, Ty (up) ME T (down) D>,

Oper/STATE HmHE, 77 (up) 22F T2 (down) B,

YIFV T I F N TG # (connected) 72F L (down) 7itEFTHR

(proceeding) 7>,

Config Parameters

k> /L E— K MPLS traffic-eng Z i [ L7258 DR E/NT A —
X, R¥Era— RN vy THERE _IﬁOD/ T A= (i
g, Amoi. Ny 277 v 7 FRREXP FE&— a3, 77 AR
P, BLOHBIER Y —) Z25HFET,
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show mpls traffic-eng tunnels

J4—ILFK SR BA

History: Current LSP: Uptime | LSP 737 v 7 TV B IR,

Path Info HIEDOLSP DR w7 U A K,

BSP=Ur s 25— by b,
" FRR = G E AL —T 1 7,

ROLNBNZ, brprapn@md 2 7o) 7@t (17 R 2R LET,

RP/0/RP0/cpu 0: router# show mpls traffic-eng tunnels 11 affinity

Signalling Summary:

LSP Tunnels Process: running
RSVP Process: running
Forwarding: enabled

Periodic reoptimization:

Periodic FRR

next in 2710 seconds
next in 27 seconds

every 3600 seconds,

Promotion: every 300 seconds,

Auto-bw enabled tunnels: 0 (disabled)
Name: tunnel-tell Destination: 3.3.3.3
Status:
Admin: up Oper: up Path: wvalid Signalling: connected

path option 1,

type explicit gige 1 2 3

(Basis for Setup, path weight 2)

G-PID: 0x0800 (derived from egress interface properties)
Bandwidth Requested: 200 kbps CTO
Config Parameters:
Bandwidth: 200 kbps (CTO) Priority: 2 2
Number of affinity constraints: 1
Include bit map 0x4
Include name red2
Metric Type: TE (default)
AutoRoute: disabled LockDown: disabled Policy class: not set
Forwarding-Adjacency: disabled
Loadshare: 0 equal loadshares
Auto-bw: disabled
Fast Reroute: Enabled, Protection Desired: Any
Path Protection: Not Enabled
History:
Tunnel has been up for: 02:55:27
Current LSP:
Uptime: 02:02:19
Prior LSP:
ID: path option 1 [8]
Removal Trigger: reoptimization completed
Path info (OSPF 100 area 0):
LinkO: 12.9.0.1
Attribute flags: 0x4
Attribute names: red2
Linkl: 23.9.0.2
Attribute flags: 0x4
Attribute names: red2
Displayed 1 (of 8) heads, 0 (of 0) midpoints, 0 (of 0) tails
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show mpls traffic-eng tunnels .

Displayed 1 up, 0 down, O recovering, 0 recovered heads

WOLIBNL, bR OREL LOREDOHE R~ —Z R LET,

RP/0/RP0/cpu 0: router# show mpls traffic-eng tunnels brief

Signalling Summary:
LSP Tunnels Process: running
RSVP Process: running
Forwarding: enabled
Periodic reoptimization: every 3600 seconds, next in 2538 seconds
Periodic FRR Promotion: every 300 seconds, next in 38 seconds
Auto-bw enabled tunnels: 0 (disabled)

TUNNEL NAME DESTINATION STATUS STATE
tunnel-tel060 10.6.6.6 up up
PE6_C12406_t607 10.7.7.7 up up
PE6 C12406_t608 10.8.8.8 up up
PE6 C12406_t609 10.9.9.9 up up
PE6_C12406_t610 10.10.10.10 up up
PE6_C12406_t621 10.21.21.21 up up
PE7 C12406_t706 10.6.6.6 up up
PE7 C12406_t721 10.21.21.21 up up

Tunnel PE8-PE6 10.6.6.6 up up
Tunnel PE8-PE21 10.21.21.21 up up
Tunnel PE9-PE6 10.6.6.6 up up
Tunnel PE9-PE21 10.21.21.21 up up
Tunnel PE10-PE6 10.6.6.6 up up
Tunnel PE10-PE21 10.21.21.21 up up
PE21 C12406 t2106 10.6.6.6 up up
PE21 C12406_t2107 10.7.7.7 up up
PE21 C12406_t2108 10.8.8.8 up up
PE21 C12406_t2109 10.9.9.9 up up
PE21 C12406_t2110 10.10.10.10 up up
PE6 _C12406_t6070 10.7.7.7 up up
PE7 C12406_t7060 10.6.6.6 up up
tunnel-tel 200.0.0.3 up up
HundredGigE0/0/0/3 100.0.0.1 up up
HundredGigE0/0/0/4 200.0.0.1 up up

Displayed 1 (of 1) heads, 20 (of 20) midpoints, 0 (of 0) tails
Displayed 1 up, 0 down, 0 recovering, 0 recovered heads

ZITHE. BBy I T v PURANERENTGEOHDIE 2R LET,

RP/0/RPO/cpu 0: router# show mpls traffic-eng tunnels brief

TUNNEL NAME DESTINATION STATUS STATE

tunnel-tel 200.0.0.3 up up
tunnel-tel 200.0.0.3 up up
tunnel-te2 200.0.0.3 up up
*tunnel-teb50 200.0.0.3 up up
*tunnel-te60 200.0.0.3 up up
*tunnel-te70 200.0.0.3 up up
*tunnel-te80 200.0.0.3 up up
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show mpls traffic-eng tunnels

* = automatically created backup tunnel

KT, summary F— U — FZf ] L TRE SN F o RVOERMO N #2R~ L&
D

RP/0/RP0/cpu 0: router# show mpls traffic-eng tunnels summary

LSP Tunnels Process: not running, disabled
RSVP Process: running
Forwarding: enabled
Periodic reoptimization: every 3600 seconds, next in 2706 seconds
Periodic FRR Promotion: every 300 seconds, next in 81 seconds
Periodic auto-bw collection: disabled

Signalling Summary:

Head: 1 interfaces, 1 active signalling attempts, 1 established
0 explicit, 1 dynamic
1 activations, 0 deactivations
0 recovering, 0 recovered

Mids: O

Tails: O

Fast ReRoute Summary:
Head: 0 FRR tunnels, 0 protected, 0 rerouted
Mid: 0 FRR tunnels, 0 protected, 0 rerouted
Summary: O protected, 0 link protected, 0 node protected, 0 bw protected

Path Protection Summary:
20 standby configured tunnels, 15 connected, 10 path protected
2 link-diverse, 4 node-diverse, 4 node-link-diverse

AutoTunnel Backup Summary:
AutoTunnel Backups:
50 created, 50 up, 0 down, 8 unused
25 NHOP, 25 NNHOP, 10 SRLG strict, 10 SRLG pref
Protected LSPs:
10 NHOP, 20 NHOP+SRLG
15 NNHOP, 5 NNHOP+SRLG
Protected S2L Sharing Families:
10 NHOP, 20 NHOP+SRLG
15 NNHOP, 5 NNHOP+SRLG
Protected S2Ls: 10 NHOP, 20 NHOP+SRLG
15 NNHOP, 5 NNHOP+SRLG

I, show mplstraffic-eng tunnels ==~ > K C protection ¥— 7 — KZ$EE L7256
OHNBZ R LET, ZDa~vy T, (F5FE SN /o/b—% TFRR RO LSP
(BEENL—T AT OTaNT A BPREINTWVD) ELTGRHESNTWET T
D MPLS-TE b > F V& BHR L, IR SN724 B2 MK L TRIB O — 2 B
EEIN TV L IREICEAT B RE R R LET,
RP/0/RP0/cpu 0: router# show mpls traffic-eng tunnels protection
tunnell60
LSP Head, Admin: up, Oper: up

Src: 10.20.20.20, Dest: 10.10.10.10, Instance: 28
Fast Reroute Protection: None
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show mpls traffic-eng tunnels .

tunnell?70
LSP Head, Admin: up, Oper: up
Src: 10.20.20.20, Dest: 10.10.10.10, Instance: 945
Fast Reroute Protection: Requested
Outbound: FRR Ready
Backup tunnell60 to LSP nhop
tunnell60: out I/f: HundredGigE0/0/0/3
LSP signalling info:
Original: out I/f: HundredGigE0/0/0/4, label: 3, nhop: 10.10.10.10
With FRR: out I/f: tunnell60, label: 3
LSP bw: 10 kbps, Backup level: any unlimited, type: CTO

WDFET, ZOHNIERINDIEERT 4 —V REHALET,

5= 19: show mpls traffic-eng tunnels protection A< > F 7 4 —)L FDRBA

J4—ILFK £BH

Tunnel# MPLS-TE Nv 7 7 v 7 b RV DE =,

LSP Head/router J— RiE. %150 LSPE o~y REFITL—% TT,

[ > A# A (Instance) ] D |LSPID,

‘F‘—t:‘\

Backup tunnel NHOP/NNHOP DX 7 7 v F ko )L DR #,

out if Ny T T NoFIVDFREA L HF—T A A,

Original Ny 7T o TEER LTV RNWESDORESN L Z—T =4
AL TN BEXOLSP ORI A Mk v 7,

With FRR Ny T o7 Mo FNVEHFHLTHDGEDRIGA & —
TxARE TN,

LSP BW LSP DAE 5 15{5 Hriha,

Backup level RSN TV D HHESRED 2 A 7, 7= Z A 78 L OH|
FRAT & & 72 1R 72 L oo iskiE ¢4,

LSP Tunnels Process TE 7t A D AT — & 216

BSP=U s 2F— kS b,

O LSP=F A v F RRR,
Iz, show mplstraffic-engtunnels =< > R Cbackup ¥— 7V — K& HE LI-HEOH
Tl mLES, Zoavy RTE, —Z TSN TW5T_TO MPLS-TE k
CHIVEBRIRL, BIRENEE PR L > THEDOL—F DA X —T = A
WZxF L TR SN TV A FRRIZ#EICETAIHERER TS LET, HRONL—F EDA >
S —7 A ATk LT FRR REZ R L TW W F L i S EH A,

RP/0/RP0/cpu 0: router# show mpls traffic-eng tunnels backup
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tunnell60
Admin: up, Oper: up
Src: 10.20.20.20, Dest:

MPLS 5T 4wy Too=7yvyavv i |

10.10.10.10, Instance: 28

Fast Reroute Backup Provided:
Protected I/fs: HundredGigE0/0/0/3

Protected lsps: O

Backup BW: any-class unlimited, Inuse: 0 kbps

WDFET, ZOHNIERINDIEERT 4 —V REHALET,

5 20 : show mpls traffic-eng tunnels backup 21 < > K 7 4 — )L KD E%EA

J4—ILFK sRBA
Tunnel# MPLS-TE N 7 7 v 7 b xVE 5,
Dest Ny 7T 7 NRVDGEHOIP T RLA,

fRHEE (State)

Ny 7T w7 MRV OIREE, EIX, up (7> ) | down (¥
7). F£720% admin-down (FHLAX V) TH,

[f A% A (Instance) ]
DRT,

~> L@ LSP ID,

Protected I/fs

NI T o7 RRNVC o TRESNTWDAA VX —T oA
ZDY A R,

Protected Isps

BAENR Y 7T v 7 R Lo TR#ESNTWS LSP D%,

Backup BW REIITWDI Ny T TSRO Z A 7 L &, g O BS
LD T =TT, fEHIL, any-class ((EED 7 7 A) | CT0, B &
NCT1 CT7, =IX. unlimited (HIBR7Z2 L) FZITREHF A DH
(Rl (kbps) T,

Inuse Ny 7T w7 FURNATHEFHAINTWAE Ry 7T v 7k

ITJE o

&IZ, show mplstraffic-engtunnels =~ > K C backup & — 7 — K & protected-interface
F—U— RFZfRELEGEOHNBEZRLET,

RP/0/RP0/cpu 0: router# show mpls traffic-eng tunnels backup protected-interface

Interface: HundredGigE0/0/0/3

TunnellO00 UNUSED :

out I/f: Admin: down Oper: down

Interface: HundredGigE0/0/0/4

Tunnell60 NHOP :

out I/f: HundredGigE0/0/0/5 Admin: up Oper: up
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show mpls traffic-eng tunnels .

WDFET, ZOHNIERINDIEERT 4 —V REHALET,

5 21: show mpls traffic-eng tunnels backup protected-interface A< > F 7 4 —)L FDERHA

T4—ILF s BA

A B—=T = AR MPLS-TE 0 FRR fRED A > 2 —7 = A A,

Tunnel# A B —T x4 A LD FRRIEHED k2 Fob,

NHOP/NNHOP/UNUSED | {fi# X T 5 b > L DAREE, fiIE. unused. next hop. next-next
hop T,

out I/f RBEZIEHE L TNDE Ny I T v T NRAVDREA v —T oA
Ao

iz, show mplstraffic-eng tunnels ==~ > K C up within-last ¥ — 7V — RZ45¢E L7125
HAOHIEERLET,

RP/0/RP0/cpu 0: router# show mpls traffic-eng tunnels up within-last 200

Signalling Summary:
LSP Tunnels Process: running
RSVP Process: running
Forwarding: enabled
Periodic reoptimization: every 3600 seconds, next in 3381 seconds
Periodic FRR Promotion: every 300 seconds, next in 81 seconds
Periodic auto-bw collection: disabled

Name: tunnel-tell Destination: 30.30.30.30

Status:
Admin: up Oper: up Path: wvalid Signalling: connected

path option 1, type explicit back (Basis for Setup, path weight 1)
G-PID: 0x0800 (derived from egress interface properties)

Config Parameters:
Bandwidth: 0 kbps (CTO0) Priority: 7 7 Affinity: Ox0/0xffff
Number of configured name based affinities: 2
Name based affinity constraints in use:

Include bit map : 0x4 (refers to undefined affinity name)
Include-strict bit map: 0x4

Metric Type: TE (default)
AutoRoute: disabled LockDown: disabled Loadshare: 0 bw-based

Auto-bw: disabled(0/0) 0 Bandwidth Requested: 0
Direction: unidirectional

Endpoint switching capability: unknown, encoding type: unassigned
Transit switching capability: unknown, encoding type: unassigned

History:
Tunnel has been up for: 00:00:21
Current LSP:
Uptime: 00:00:21
Prior LSP:
ID: path option 1 [4]
Removal Trigger: tunnel shutdown

Path info (ospf area 0):
HopO: 7.4.4.2
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show mpls traffic-eng tunnels

Hopl: 30.30.30.30

Displayed 1 (of 3) heads, O
Displayed 1 up, 0 down,

(of 0)
0 recovering,

midpoints, 0

MPLS 5T 4wy Too=7yvyavv i |

(of 0) tails

0 recovered heads

iz, show mplstraffic-engtunnels =< > K C reoptimized within-last % —7 — K% 5

E LTS EOE 2R L ET,

RP/0/RP0/cpu 0: router# show mpls traffic-eng tunnels reoptimized within-last 600

Signalling Summary:

LSP Tunnels Process:

RSVP Process:

Forwarding:

Periodic reoptimization:
Periodic FRR Promotion:
Periodic auto-bw collection:

Name: tunnel-tel

running

running

enabled

every 60000 seconds, next in 41137 seconds
every 300 seconds, next in 37 seconds
disabled

Destination: 30.30.30.30

Status:

Admin: up Oper: up Path: wvalid Signalling: connected

path option 1, type explicit protl (Basis for Setup, path weight 1)
G-PID: 0x0800 (derived from egress interface properties)

Config Parameters:

Bandwidth: 66 kbps (CTO) Priority: 7 7 Affinity: Ox0/0xffff
Metric Type: IGP (global)

AutoRoute: enabled LockDown: disabled Loadshare: 66 bw-based
Auto-bw: disabled(0/0) 0 Bandwidth Requested: 66

Direction: unidirectional
Endpoint switching capability: unknown, encoding type: unassigned
Transit switching capability: unknown, encoding type: unassigned

History:

Tunnel has been up for: 00:14:04

Current LSP:
Uptime: 00:03:52
Selection: reoptimization

Prior LSP:
ID: path option 1 [2017]
Removal Trigger: reoptimization completed

Path info (ospf area 0):

HopO: 7.2.2.2

Hopl: 7.3.3.2

Hop2: 30.30.30.30
Displayed 1 (of 1) heads, 0 (of 0) midpoints, 0 (of 0) tails
Displayed 1 up, 0 down, O recovering, 0 recovered heads

Iz, show mplstrafficengtunnels =~ > K Cdetaill +—7— R&HELHEOH
Nz R LET,

RP/0/RP0O/cpu 0: router# show mpls traffic-eng tunnels 100 detail
Name: tunnel-tel Destination: 24.24.24.24
Status:
Admin: up Oper: up

Working Path: wvalid Signalling: connected
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show mpls traffic-eng tunnels .

Protecting Path: wvalid Protect Signalling: connected
Working LSP is carrying traffic

path option 1, type explicit po4 (Basis for Setup, path weight 1)
(Basis for Standby, path weight 2)

G-PID: 0x001d (derived from egress interface properties)

Path protect LSP is present.

path option 1, type explicit po6 (Basis for Setup, path weight 1)

Config Parameters:

Bandwidth: 10 kbps (CTO) Priority: 7 7 Affinity: O0x0/0xffff
Metric Type: TE (default)

AutoRoute: enabled LockDown: disabled Loadshare: 10 bw-based
Auto-bw: disabled(0/0) 0 Bandwidth Requested: 10

Direction: unidirectional
Endpoint switching capability: unknown, encoding type: unassigned
Transit switching capability: unknown, encoding type: unassigned

History:
Tunnel has been up for: 00:04:06
Current LSP:
Uptime: 00:04:06
Prior LSP:
ID: path option 1 [5452]
Removal Trigger: path verification failed
Current LSP Info:
Instance: 71, Signaling Area: ospf optical area 0
Uptime: 00:10:41
Incoming Label: explicit-null
Outgoing Interface: HundredGigE0/0/0/3, Outgoing Label: implicit-null
Path Info:
Explicit Route:
Strict, 100.0.0.3
Strict, 24.24.24.24
Record Route: None
Tspec: avg rate=2488320 kbits, burst=1000 bytes, peak rate=2488320 kbits
Resv Info:
Record Route:
IPv4 100.0.0.3, flags 0xO0
Fspec: avg rate=2488320 kbits, burst=1000 bytes, peak rate=2488320 kbits
Protecting LSP Info:
Instance: 72, Signaling Area: ospf optical area 0
Incoming Label: explicit-null
Outgoing Interface: HundredGigE0/0/0/4, Outgoing Label: implicit-null
Path Info:
Explicit Route:
Strict, 101.0.0.3
Strict, 24.24.24.24
Record Route: None
Tspec: avg rate=2488320 kbits, burst=1000 bytes, peak rate=2488320 kbits
Resv Info:
Record Route:
IPv4 101.0.0.3, flags 0xO0
Fspec: avg rate=2488320 kbits, burst=1000 bytes, peak rate=2488320 kbits
Reoptimized LSP Info (Install Timer Remaining 11 Seconds):
Cleaned LSP Info (Cleanup Timer Remaining 19 Seconds) :

WwOH L, detail F—7U— F2ERH L7254 O tunnel-te 100 D X ALRH#EA TS 9
R LET,

RP/0/RPO/cpu 0: router# show mpls traffic-eng tunnels 100 detail
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show mpls traffic-eng tunnels

Signalling Summary:
LSP Tunnels Process: running
RSVP Process: running
Forwarding: enabled
Periodic reoptimization: every 60 seconds, next in 31 seconds
Periodic FRR Promotion: every 300 seconds, next in 299 seconds
Auto-bw enabled tunnels: 0 (disabled)

Name: tunnel-telOO Destination: 33.3.33.3
Status:
Admin: up Oper: up (Up for 02:06:14)
Path: wvalid Signalling: connected

Path options:
path-option 5 explicit name to-gmpls3 verbatim lockdown OSPF 0 area O
PCALC Error [Standby]: Wed Oct 15 15:53:24 2008
Info: Destination IP address, 1.2.3.4, not found in topology
path-option 10 dynamic
path option 15 explicit name div-wrt-to-gmpls3 verbatim
path option 20 dynamic standby OSPF 0 area O
(Basis for Standby, path weight 2)
G-PID: 0x0800 (derived from egress interface properties)
Bandwidth Requested: 0 kbps CTO

Config Parameters:
Bandwidth: 0 kbps (CTO0) Priority: 7 7 Affinity: Ox0/0Oxffff
Metric Type: TE (default)
AutoRoute: disabled LockDown: disabled
Loadshare: 0 equal loadshares
Auto-bw: disabled(0/0) 0 Bandwidth Requested: 0
Direction: unidirectional
Endpoint switching capability: unknown, encoding type: unassigned
Transit switching capability: unknown, encoding type: unassigned
Path Protection: enabled

Reoptimization Info in Inter-area:
Better Path Queries sent = 13; Preferred Path Exists received = 0
Last better path query was sent 00:08:22 ago
Last preferred path exists was received 00:00:00 ago

History:
Tunnel has been up for: 02:15:56
Current LSP:
Uptime: 02:15:56
Prior LSP:
ID: path option 10 [22]
Removal Trigger: path verification failed
Current LSP Info:

Bandwidth: 0 kbps (CTO0) Priority: 7 7 Affinity: Ox0/0Oxffff
Metric Type: TE (default)
AutoRoute: disabled LockDown: disabled Policy class: not set
Loadshare: 0 equal loadshares
Auto-bw: disabled
Direction: unidirectional
Endpoint switching capability: unknown, encoding type: unassigned
Transit switching capability: unknown, encoding type: unassigned
Fast Reroute: Disabled, Protection Desired: None

Reoptimization Info in Inter-area:
Better Path Queries sent = 13; Preferred Path Exists received = 0
Last better path query was sent 00:08:22 ago
Last preferred path exists was received 00:00:00 ago

Path Protection Info:
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show mpls traffic-eng tunnels .

Standby Path: Node and Link diverse Last switchover 00:08:22 ago
Switchover Reason: Path delete request
Number of Switchovers 13, Standby Ready 15 times

History:
Prior LSP:
ID: path option 10 [188]
Removal Trigger: path option removed
Tunnel has been up for: 00:03:58
Current LSP:
Uptime: 00:03:58
Reopt. LSP:
Setup Time: 272 seconds
Current LSP Info:
Instance: 1, Signaling Area: OSPF 0 area O
Uptime: 00:03:58
Outgoing Interface: HundredGigE0/0/0/3, Outgoing Label: implicit-null
Router-IDs: local 222.22.2.2
downstream 33.3.33.3
Path Info:
Outgoing:
Explicit Route:
Strict, 23.0.0.3
Strict, 33.3.33.3
Record Route: None
Tspec: avg rate=0 kbits, burst=1000 bytes, peak rate=0 kbits
Session Attributes: Local Prot: Not Set, Node Prot: Not Set, BW Prot: Not Set
Resv Info:
Record Route: None
Fspec: avg rate=0 kbits, burst=1000 bytes, peak rate=0 kbits
Standby LSP Info:
Instance: 1, Signaling Area: OSPF 0 area O
Uptime: 00:03:58
Outgoing Interface: HundredGigE0/0/0/3, Outgoing Label: implicit-null
Router-IDs: local 222.22.2.2
downstream 33.3.33.3
Path Info:
Outgoing:
Explicit Route:
Strict, 23.0.0.3
Strict, 33.3.33.3
Record Route: None
Tspec: avg rate=0 kbits, burst=1000 bytes, peak rate=0 kbits
Session Attributes: Local Prot: Not Set, Node Prot: Not Set, BW Prot: Not Set
Resv Info:
Record Route: None
Fspec: avg rate=0 kbits, burst=1000 bytes, peak rate=0 kbits
Reoptimized LSP Info:
Instance: 5, Signaling Area: OSPF 0 area O
Outgoing Interface: HundredGigkEO0/0/0/4, Outgoing Label: 16000
Path Info:
Outgoing:
Explicit Route:
Strict, 26.0.0.6
Strict, 36.0.0.3
Strict, 33.3.33.3
Record Route: None
Tspec: avg rate=0 kbits, burst=1000 bytes, peak rate=0 kbits
Session Attributes: Local Prot: Not Set, Node Prot: Not Set, BW Prot: Not Set
Resv Info:
Record Route: None
Fspec: avg rate=0 kbits, burst=1000 bytes, peak rate=0 kbits
Delayed Clean Standby LSP Info:
Instance: 1, Signaling Area: OSPF 0 area O
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show mpls traffic-eng tunnels

Uptime: 00:03:58
Outgoing Interface: HundredGigE0/0/0/3, Outgoing Label: implicit-null
Router-IDs: local 222.22.2.2
downstream 33.3.33.3
Path Info:
Outgoing:
Explicit Route:
Strict, 23.0.0.3
Strict, 33.3.33.3
Record Route: None
Tspec: avg rate=0 kbits, burst=1000 bytes, peak rate=0 kbits
Session Attributes: Local Prot: Not Set, Node Prot: Not Set, BW Prot: Not Set
Resv Info:
Record Route: None
Fspec: avg rate=0 kbits, burst=1000 bytes, peak rate=0 kbits
Displayed 0 (of 2) heads, 0 (of 0) midpoints, 0 (of 0) tails
Displayed 0 up, 0 down, O recovering, 0 recovered heads

W1z, show mplstraffic-engtunnels =~ > K CTrolemid ¥—7— RZHE L= HAED
HAplERLET,

RP/0/RPO/cpu 0: router# show mpls traffic-eng tunnels role mid

Signalling Summary:
LSP Tunnels Process: running
RSVP Process: running
Forwarding: enabled
Periodic reoptimization: every 3600 seconds, next in 1166 seconds
Periodic FRR Promotion: every 300 seconds, next in 90 seconds
Periodic auto-bw collection: disabled
LSP Tunnel 10.10.10.10 1 [5508] is signalled, connection is up
Tunnel Name: FRR1 tl Tunnel Role: Mid
InLabel: HundredGigE0/0/0/3, 33
OutLabel: HundredGigE0/0/0/4, implicit-null
Signalling Info:
Src 10.10.10.10 Dst 30.30.30.30, Tunnel ID 1, Tunnel Instance 5508
Path Info:l
Incoming Address: 7.3.3.1
Incoming Explicit Route:
Strict, 7.3.3.1
Loose, 30.30.30.30
ERO Expansion Info:
ospf 100 area 0, Metric 1 (TE), Affinity 0x0, Mask Oxffff, Queries 0
Outgoing Explicit Route:
Strict, 7.2.2.1
Strict, 30.30.30.30
Record Route: None
Tspec: avg rate=10 kbits, burst=1000 bytes, peak rate=10 kbits
Resv Info:
Record Route:
IPv4 30.30.30.30, flags 0x20
Label 3, flags 0Ox1
IPv4 7.3.3.2, flags 0x0
Label 3, flags 0Ox1
Fspec: avg rate=10 kbits, burst=1000 bytes, peak rate=10 kbits
Displayed 0 (of 1) heads, 1 (of 1) midpoints, 0 (of 1) tails
Displayed 0 up, 0 down, O recovering, 0 recovered heads

WOHNENL, tabular F—7— RK&ZfH L7 TELSP D€ AR L TWET,
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show mpls traffic-eng tunnels .

RP/0/RP0/cpu 0: router# show mpls traffic-eng tunnels tabular

Tunnel LSP Destination Source Tun FRR LSP
Name ID Address Address State State Role
tunnel-mtel00 1 2.2.2.2 60.60.60.60 up Inact Head
tunnel-mte300 1 60.60.60.60 2.2.2.2 up Inact Tail
tunnel-tel060 2 10.6.6.6 10.1.1.1 up Inact Head
PE6 C12406_t607 2 10.7.7.7 10.6.6.6 up Inact Mid
PE6 C12406_t608 2 10.8.8.8 10.6.6.6 up Inact Mid
PE6 C12406_t609 2 10.9.9.9 10.6.6.6 up Inact Mid
PE6 C12406_t610 2 10.10.10.10 10.6.6.6 up Inact Mid
PE6 _C12406_t621 2 10.21.21.21 10.6.6.6 up Inact Mid
PE7 C12406_t706 835 10.6.6.6 10.7.7.7 up Inact Mid
PE7 C12406_t721 603 10.21.21.21 10.7.7.7 up Inact Mid
Tunnel PE8-PE6 4062 10.6.6.6 10.8.8.8 up Inact Mid
Tunnel PE8-PE21 6798 10.21.21.21 10.8.8.8 up Inact Mid
Tunnel PE9-PE6 4062 10.6.6.6 10.9.9.9 up Inact Mid
Tunnel PE9-PE21 6795 10.21.21.21 10.9.9.9 up Inact Mid
Tunnel PE10-PE6 4091 10.6.6.6 10.10.10.10 up Inact Mid
Tunnel PE10-PE21 6821 10.21.21.21 10.10.10.10 up Inact Mid
PE21 C12406 t2106 2 10.6.6.6 10.21.21.21 up Ready Mid
PE21 C12406_t2107 2 10.7.7.7 10.21.21.21 up Inact Mid
PE21 C12406_t2108 2 10.8.8.8 10.21.21.21 up Inact Mid
PE21 C12406 t2109 2 10.9.9.9 10.21.21.21 up Inact Mid
PE21 C12406_t2110 2 10.10.10.10 10.21.21.21 up Inact Mid
PE6 C12406_t6070 2 10.7.7.7 10.6.6.6 up Inact Mid
PE7 C12406_t7060 626 10.6.6.6 10.7.7.7 up Inact Mid
tunnel-tel 1 200.0.0.3 200.0.0.1 up Inact Head InAct
tunnel-tel00 1 200.0.0.3 200.0.0.1 up Ready Head InAct
HundredGigE0/0/0/3 2 100.0.0.1 200.0.0.1 up Inact Head InAct
HundredGigE0/0/0/4 6 200.0.0.1 100.0.0.1 up Inact Tail InAct

wOHFNL, tabular F—TU— REFH LZBEOBEI: NNy 7T v bR ERT
FHERLTOET,

RP/0/RPO/cpu 0: router# show mpls traffic-eng tunnels tabular

Tunnel LSP Destination Source FRR LSP Path
Name ID Address Address State State Role Prot
tunnel-te0 549 200.0.0.3 200.0.0.1 up Inact Head InAct
tunnel-tel 546 200.0.0.3 200.0.0.1 up Inact Head InAct
tunnel-te?2 6 200.0.0.3 200.0.0.1 up Inact Head InAct
*tunnel-te50 6 200.0.0.3 200.0.0.1 up Active Head InAct
*tunnel-te60 4 200.0.0.3 200.0.0.1 up Active Head InAct
*tunnel-te70 4 200.0.0.3 200.0.0.1 up Active Head InAct
*tunnel-te80 3 200.0.0.3 200.0.0.1 up Active Head InAct

* = automatically created backup tunnel
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. show mpls traffic-eng tunnels

WDFERT, ZOHNIERINDIEERT 4 —V REHALET,

5k 22 : show mpls traffic-eng tunnels tabular 1< > K 7 4 —)L FDERHA

Z4—ILE A

Tunnel Name MPLS-TE k> /L D44,

LSPID ~> L@ LSP ID,

[56557 KL % (Destination ([TunnelName] T/R&EMN72) TE b RAD5EHET FL X,

Address) ]

Source Address TUNBEY TSR P RADRIETLT RLA,

Tunnel State ko RV OAREE, fEIZ, up (7> 7) | down (X7 Y) |
F 7213 admin-down (BH X ) T9,

FRR State FRR K& ID,

LSP Role o —,LID, fEiX. All ($_TC) . Head (v F) . £7=
% Tail (7—/v) T,

WO AENT., R ID 10 OS2 FH#HEEZ R L E T,

RP/0/RPO/cpu 0: router# show mpls traffic-eng tunnels protection path tunnel-id 10

Tun ID 10, Src 22.2.22.2 Dst 66.6.66.6, Ext ID 22.2.22.2
Switchover 00:08:22 ago, Standby Path: {Not found | Link diverse | Node diverse |
Node and Link diverse}

Current LSP: LSP ID 10022, Up time 12:10:24,
Local 1bl: 16001, Out Interface: HundredGigtE0/0/0/3, Out 1lbl: implicit-null
Path: 1.1.1.1, 2.2.2.2, 3.3.3.3, 8.8.8.8

Standby LSP: None | LSP ID, Up time 12:00:05,
Local 1bl: 16002, Out Interface: HundredGigtE0/0/0/4, Out 1lbl: implicit-null
Path 4.4.4.4, 5.5.5.5, 6.6.6.6, 7.7.7.7

RO NBNIRIEAD S AREZ R L ET,

RP/0/RP0/cpu 0: router# show mpls traffic-eng tunnels protection path tabular

Tunnel Current Standby Protected Standby
ID LSP ID LSP ID State Diversity
155 10 11 Ready Node and Link Diverse
1501 11 12 Ready Node and Link Diverse
1502 10 11 Ready Node and Link Diverse
1504 10 11 Ready Node and Link Diverse
1505 10 11 Ready Node and Link Diverse
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ROFT, ZOH

& 23: show mpls traffic

show mpls traffic-eng tunnels .

TNCEREINDEELRT 4 —/V REFHHLET,

-eng tunnels protection path tabular 1< > FD 7 4 —)L FOFRHA

J4—ILF

&t BA

k> v 1D

N2 R 1H)

Current LSP ID

N7 7 4> %5k L TWA LSP @ ID,

Standby LSP ID

NFGT 47 BAR#EST DAL L NA LSP @ ID,

Protected State

B X Ready 33 L OF Not ready T,

Standby
Diversity

i, Node and Link Diverse, Node Diverse, I3 OF Link Diverse T9, 3H{E
BRORZ U ANAL O LSPIZIED /) — RETLY 7 BN & &R i
TT, BEBLORAZ AL OLSPIZ, O/ — R (2720, U
VI ERIETEED) » HLBOV IR FHA (EEL, /— i
AFTEET) .

WOHFENL. BEHHRIE S auto-bw F—TU — R&2HH L TA 2—7 Mz &hiz b v
FIVIZIF D MPLS-TE bk UG EZ R L TWVET,

RP/0/RPO/cpu O:

router# show mpls traffic-eng tunnels auto-bw

Signalling Summary:

Peri

LSP Tunnels Process: running
RSVP Process: running
Forwarding: enabled

next in 636 seconds
next in 276 seconds

odic reoptimization: every 3600 seconds,

Periodic FRR Promotion: every 300 seconds,
Auto-bw enabled tunnels: 1
Name: tunnel-tel Destination: 0.0.0.0
Status:
Admin: up Oper: down Path: not valid Signalling: Down
G-PID: 0x0800 (internally specified)
Bandwidth Requested: 0 kbps CTO
Config Parameters:
Bandwidth: 0 kbps (CTO0) Priority: 7 7 Affinity: O0xO0/Oxffff
Metric Type: TE (default)
AutoRoute: disabled LockDown: disabled Policy class: not set
Loadshare: 0 equal loadshares
Auto-bw: (collect bw only)
Last BW Applied: 500 kbps (CTO) BW Applications: 25
Last Application Trigger: Periodic Application
Bandwidth Min/Max: 10-10900 kbps
Application Frequency: 10 min (Cfg: 10 min) Time Left: 5m 34s
Collection Frequency: 2 min
Samples Collected: 2 Highest BW: 450 kbps Next: 1lm 34s
Adjustment Threshold: 5%
Overflow Threshold: 15% Limit: 1/4 Early BW Applications: O
Direction: unidirectional
Endpoint switching capability: unknown, encoding type: unassigned
Transit switching capability: unknown, encoding type: unassigned

Fast Reroute:

Disabled, Protection Desired: None
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. show mpls traffic-eng tunnels

Reason for the tunnel being down: No destination is configured
History:
Displayed 1 (of 1) heads, 0 (of 0) midpoints, 0 (of 0) tails
Displayed 0 up, 1 down, O recovering, 0 recovered heads

WDFET, ZOHNIERINDIEERT 4 —V REHALET,

3R 24 : show mpls traffic-eng tunnels auto-bw 1< > KD 7 1« —)L FDEREA

J4—ILFK 5 BA

collect bw only 74—V RiE, FHRIEOUEN b o L0 B EBhEIRIE € TRE
SHTWABRBICE TR RENET,

Last BW Applied R 2RO HEVHHTIRIC & o CEDR SN Rth ORHRIRA E, *
oo TOT 44—V RiE, WEEICER SRS T BN LR

BW Applications F—R=Tn—REICE ST R A —SNET TV r—varvk
Gie, HEMTIUE CER SN D HEIEY 7Y r— 3 L OG
%,

Last Application Trigger WKOBEBOT 7 r—ar 7 a v BRERENET,

* Periodic Application
* Overflow Detected
* Manual Application

Bandwidth Min/Max FROE SN D HHE (3 N E T IR R T,
Application Frequency BEINTET SV r— 3 O, Time Left 7 4 —/L R

ROT TV r—a yRETENDETORYRFRZRLET,

Collection Frequency FRTO R FMA UETH D, 7 B—r SRR S IE
B,
Samples Collected BIEDT 7 4r—+ 3w ORI IE S AU o 7 LR,

Collection Frequency NEER E STV WA, 2D 7 4 —)b
K% Collection Disabled 7 4 —/V R CTEX# X LI E T,

Highest BW 77V r— 3 RN ST R O EE

Next IWDOWEEA X~ FETORRD R,

F—NR—=Tun— L& WMl |RESINZA—1"—T781—LEVMHE, Overflow 7 4 —/L NiL
(Overflow Threshold) ZT‘*N—7E!—0)7F§§Hj75§I\‘/Z\/1/0)QEb IR g E% € CR ”'Eéj“b'(
WAHGARIZTE I RRENET,

Limit B En kA — N — 7 —FE - 3R E STV S HIE
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show mpls traffic-eng tunnels .

J4—ILFK i BA

Early BW Applications A —=R—=Ta—F Lo TN —EN5 R oEEET 7V
r—a O,

RIZ, NNHOP SRLG e HEV N > 7 7 v 7 b U RIVIRERIE ST D show mpls
trafficeng tunnels =~ > RO IR L E3,

RP/0/RPO/cpu 0: router# show mpls traffic-eng tunnels 1

Signalling Summary:
LSP Tunnels Process: running
RSVP Process: running
Forwarding: enabled
Periodic reoptimization: every 3600 seconds, next in 2524 seconds
Periodic FRR Promotion: every 300 seconds, next in 49 seconds
Auto-bw enabled tunnels: 1

Name: tunnel-tel Destination: 200.0.0.3 (auto backup)
Status:
Admin: up Oper: up Path: wvalid Signalling: connected

path option 10, type explicit (autob nnhop srlg tunnell) (Basis for Setup, path
weight 11)

path option 20, type explicit (autob nnhop tunnell)

G-PID: 0x0800 (derived from egress interface properties)

Bandwidth Requested: 0 kbps CTO

Creation Time: Fri Jul 10 01:53:25.581 PST (lh 25m 17s ago)

Config Parameters:
Bandwidth: 0 kbps (CT0) Priority: 7 7 Affinity: O0x0/O0xffff
Metric Type: TE (default)
AutoRoute: disabled LockDown: disabled Policy class: not set
Forwarding-Adjacency: disabled

Loadshare: 0 equal loadshares
Auto-bw: disabled
Fast Reroute: Disabled, Protection Desired: None
Path Protection: Not Enabled
Auto Backup:
Protected LSPs: 4
Protected S2L Sharing Families: 0
Protected S2Ls: 0
Protected i/f: HundredGigE0/0/0/2 Protected node: 20.0.0.2
Protection: NNHOP+SRLG
Unused removal timeout: not running
History:
Tunnel has been up for: 00:00:08
Current LSP:
Uptime: 00:00:08
Prior LSP:
ID: path option 1 [545]
Removal Trigger: configuration changed

Path info (OSPF 0 area 0):
HopO: 10.0.0.2

Hopl: 100.0.0.2
Hop2: 100.0.0.3
Hop3: 200.0.0.3

MPLS FS 74w Too=F7Yr5avwo kR .



. show mpls traffic-eng tunnels

MPLS 5T 4wy Too=7yvyavv i |

WDFERT, ZOHNIERINDIEERT 4 —V REHALET,

& 25: show mpls traffic-eng tunnels 1< > F

74 —IL FDERHA

TJ4—ILF BILL]

Auto Backup HE S 77 v TFDOE 7 gy ~yF—,

R R EH] b RVDMERL S NI BRI E KOV R RV BER S L7
R

Protected LSPs KBONRy I T v L > TRESI N TV A AEER &

T 7T 4 772 LSP D,

Protected S2L Sharing Familes

MBSy 7Ty AL > TRES LTV D AlHER &
OT 77470377 I O,

Protected S2Ls

KIBDONRy 7T v AL o TRESI N TV B AEER &
KT T4 TR TITA4<T FrrRILVD,

Protected i/f

Protected node

KMBONRN IT v TN Lo THREENTWEA X —T =
A A ILIYNNHOP / — K,

Protection: NNHOP+SRLG

MBDONy 7Ty T TRESH D RED 7 A 7,

GE) R, Y SRLG NER T SV SRLG 7S AN D
MHRWEGAE, BRDHZIERHY FT,

Ny 7Ty TRMERTOSE D
i

Unused removal timeout: not running
Ny Ty THRRERTHLHE
DH

Unused removal timeout: 1h26m

REHOHIBRD % A 27 7 R SHAREIIIZ 2 5 FTODFRY
K, N 72 7 v IBRREHOREBICH D & 21X, 20X
A~—DOHNEELET, XA ~—DOHERI NS &, H
R 7T T N RIUBHIBRESET,

Iz, show mplstrafficengtunnels =~ > K C detail ¥—7— R&4ETE L72HADOH

Tz s LET,
RP/0/RP0/cpu 0: router# show mpls traffic-eng tunnels 999 detail
Name: tunnel-te999 Destination: 1.1.1.1
Status:
Admin: up Oper: up Path: wvalid Signalling: connected

path option 1,
Path-option attribute: po

Number of affinity constraints:

Include
Include
Exclude
Exclude

bit map
name
bit map
name

. MPLS r5 74 wH Too=F7Yryavwr R

type dynamic

(Basis for Setup, path weight 2)
2

: 0x4

: blue

0 0x2

: red




| MPLS kST vy Too=FyrFavuR
show mpls traffic-eng tunnels .

Bandwidth: 300 (CTO)
G-PID: 0x0800 (derived from egress interface properties)
Bandwidth Requested: 300 kbps CTO
Creation Time: Fri Jan 14 23:35:58 2017 (00:00:42 ago)
Config Parameters:
Bandwidth: 100 kbps (CTO0) Priority: 7 7 Affinity: Ox0/0xffff
Metric Type: TE (default)
Hop-limit: disabled
AutoRoute: disabled LockDown: disabled Policy class: not set
Forwarding-Adjacency: disabled
Loadshare: 0 equal loadshares
Auto-bw: disabled
Fast Reroute: Enabled, Protection Desired: Any
Path Protection: Not Enabled
Soft Preemption: Disabled
SNMP Index: 42
History:
Tunnel has been up for: 00:00:30 (since Fri Jan 14 23:36:10 EST 2017)
Current LSP:
Uptime: 00:00:30 (since Fri Jan 14 23:36:10 EST 2017)
Current LSP Info:
Instance: 2, Signaling Area: OSPF 100 area 16909060
Uptime: 00:00:30 (since Fri Jan 14 23:36:10 EST 2017)
Outgoing Interface: HundredGigkE0/0/0/4, Outgoing Label: 16005
Router-IDs: local 3.3.3.3
downstream 2.2.2.2
Soft Preemption: None
Path Info:
Outgoing:
Explicit Route:
Strict, 23.9.0.2
Strict, 12.9.0.2
Strict, 12.9.0.1
Strict, 1.1.1.1

Record Route: Disabled
Tspec: avg rate=300 kbits, burst=1000 bytes, peak rate=300 kbits
Session Attributes: Local Prot: Set, Node Prot: Not Set, BW Prot: Not Set
Soft Preemption Desired: Not Set
Resv Info:
Record Route:
Ipv4 2.2.2.2, flags 0x20
Label 16005, flags 0x1
IPv4 23.9.0.2, flags 0x0
Label 16005, flags 0x1
IPv4 1.1.1.1, flags 0x20
Label 3, flags 0x1l
IPv4 12.9.0.1, flags 0xO0
Label 3, flags 0Ox1l
Fspec: avg rate=300 kbits, burst=1000 bytes, peak rate=300 kbits Displayed 1 (of
8) heads, 0 (of 3) midpoints, 0 (of 0) tails Displayed 1 up, 0 down, 0 recovering, O
recovered heads

&IZ. show mplstraffic-eng tunnels =~ > K C auto-tunnel backup &% — 7 — K& 8E
L a ol R LET,

RP/0/RPO/cpu 0: router# show mpls traffic-eng tunnels auto-tunnel backup

AutoTunnel Backup Configuration:
Interfaces count: 30
Unused removal timeout: 2h
Configured tunnel number range: 0-100
AutoTunnel Backup Summary:
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. show mpls traffic-eng tunnels

50 created, 50 up, 0 down, 8 unused
25 NHOP, 25 NNHOP, 10 SRLG strict, 10 SRLG pref
Protected LSPs:
10 NHOP, 20 NHOP+SRLG
15 NNHOP, 5 NNHOP+SRLG
Protected S2L Sharing Families:
10 NHOP, 20 NHOP+SRLG
15 NNHOP, 5 NNHOP+SRLG
Protected S2Ls:
10 NHOP, 20 NHOP+SRLG
15 NNHOP, 5 NNHOP+SRLG

Cumulative Counters (last cleared 1lh ago):

Total NHOP NNHOP
Created: 550 300 250
Connected: 500 250 250
Removed (down) : 0 0 0
Removed (unused) : 200 100 100
Removed (in use): 0 0 0
Range exceeded: 0 0 0

WDFET, ZOHNIERINDIEERT 4 —V REHALET,

3R 26 : show mpls traffic-eng tunnels auto-tunnel backup 1< > FD 7 1« —)L FDERHA

J4—ILFK R BA

AutoTunnel Backup Configuration

HEI RV RNy I T TRED~ H—,

Interfaces count

HE) R R Ry 7Ty TIvA R—=T W72 > T
[/\ZD/I) :/&‘—‘73:4}%@@0

Unused removal timeout

REHOHIERD 2 A 27 U MaMEOREMS L O
HIRR 2G5 F T ORFH],

Configured tunnel number range

BROE STz b o LB O#IPH,

AutoTunnel Backup Summary

HEh b RNy 77 7OY~< U —FRO~
&Q_O

50 created B ESNTZHENV Ny 7 7 v 7 bR D¥k,
50 up Ty TIREOHEN Ny 7T v 7 RO,
0 down XU RO AEN NS 7T v T RO,

8 unused KEEFREEOREBI NN 7 T v 7 h U RIVOH,
25 NHOP NHOP fR#ERIC/ER SNz BB Ny 7 7 v 7 kv
FIVDH,

25 NNHOP NNHOP fR#HIAFR S =B8Ny 7 7 v 7 |

I RIVDHEL,
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show mpls traffic-eng tunnels .

J4—ILFK

Bl

10 SRLG strict

SRLG BB CTIER ENTZBEINNy 7T v 7k
VARIVDOHL,

10 SRLG pref SRLG B @M TIERR S A8y 7 7 » 7 |
IV DK,
Protected LSPs HEh R RNy 2Ty T THREIN TS

Protected S2L Sharing Families
Protected S2Ls

LSP, S2LF 77 IV, BIL O S2L DBAED A
TR AR T ) — RO~y X — FEI
IZ. FRR2OMERFTRERS L ONT 7 7 4 7IREED T Z
A=V R RAREENET,

10 NHOP Vo PMEESNT-BE NNy 7T v 7 bR d
20 NHOP+SRLG Vo ME#ESN, SRLG diverse 2Ny 7 7 v X
AEEHT2HB N 2T v h RO,
15 NNHOP = RPMESNT-BE N 7 T v h R D
20 NNHOP+SRLG J— RMEZE X, SRLGdiverse /Xy 7 7w 7 X

AEEHRTH2EENNY 7T v bRV O,

Cumulative Counters (last cleared 1h ago):

HE Ny 77 v RN RVOBRE T &,

Headers: Total, NHOP, NNHOP

B HOEFE. BILONHOP & NNHOP O
R

Created: WEOHDT U EZNT )T ISNBIER SV H
BNy 7T v RO R,
Connected: BEDHT AN )T ENRICER SN

By 7T T R RO B

GE) AU UZiE. bR LT
EELETHINL £,

Removed (down/unused/in use)

RHEEIZHESWTHIBRESN D BEINNYy 7 T v 7 b
IV,

Range exceeded

BITESN, B CAHENHRESN-FHHEE B2 -
LXHES SN By 7T v 7 N RO,

Wiz, tunnel-tel b RAD Y 7 N TV Ty g AFREFK T D showmplstraffic-eng
tunnelsname tunnel-tel detail =~ > FOHHIFIZRLET,
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. show mpls traffic-eng tunnels

RP/0/RPO/cpu 0: router# show mpls traffic-eng tunnels name tunnel-tel detail
Name: tunnel-tel Destination: 192.168.0.4
Status:
Admin: up Oper: up Path: wvalid Signalling: connected

path option 1, type explicit ABCl (Basis for Setup, path weight 2)
Last PCALC Error [Reopt]: Fri Jan 13 16:40:24 2017

Info: Can't reach 10.10.10.2 on 192.168.0.2, from node 192.168.0.1 (bw)
Last Signalled Error: Fri Jan 13 16:38:53 2017

Info: [2] PathErr(34,1)-(reroute, flow soft-preempted) at 10.10.10.1
G-PID: 0x0800 (derived from egress interface properties)
Bandwidth Requested: 30000 kbps CTO
Creation Time: Thu Jan 13 15:46:45 2017 (00:53:44 ago)

Config Parameters:

Bandwidth: 30000 kbps (CTO) Priority: 7 7 Affinity: O0xO0/0xffff
Metric Type: TE (default)
Hop-limit: disabled

AutoRoute: enabled LockDown: disabled Policy class: not set
Forwarding-Adjacency: disabled
Loadshare: 0 equal loadshares

Auto-bw: disabled
Fast Reroute: Enabled, Protection Desired: Any
Path Protection: Not Enabled
Soft Preemption: Enabled
Soft Preemption:
Current Status: Preemption pending
Last Soft Preemption: Fri Jan 13 16:38:53 2017 (00:01:36 ago)
Addresses of preempting links:
10.10.10.1: Fri Jan 13 16:38:53 2017 (00:01:36 ago)
Duration in preemption pending: 96 seconds
Preemption Resolution: Pending
Stats:
Number of preemption pending events: 1
Min duration in preemption pending: 0 seconds
Max duration in preemption pending: 0 seconds
Average duration in preemption pending: 0 seconds
Resolution Counters: 0 reopt complete, 0 torn down
0 path protection switchover
SNMP Index: 9
History:
Tunnel has been up for: 00:52:46 (since Thu Jan 13 15:47:43 EDT 2017)
Current LSP:
Uptime: 00:52:46 (since Thu Jan 13 15:47:43 EDT 2017)
Reopt. LSP:
Last Failure:
LSP not signalled, has no S2Ls
Date/Time: Thu Jan 13 16:40:24 EDT 2017 [00:00:05 ago]
Prior LSP:
ID: path option 1 [2]
Removal Trigger: path error
Current LSP Info:
Instance: 2, Signaling Area: OSPF ring area 0
Uptime: 00:52:46 (since Thu Jan 13 15:47:43 EDT 2017)
Outgoing Interface: HundredGigEO0/0/0/3, Outgoing Label: 16002
Router-IDs: local 192.168.0.1
downstream 192.168.0.2
Soft Preemption: Pending
Preemption Link: HundredGigE(0/0/0/3; Address: 10.10.10.1
Preempted at: Fri Jan 13 16:38:53 2017 (00:01:36 ago)
Time left before hard preemption: 204 seconds
Path Info:
Outgoing:
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Explicit Route:

Strict, 10.10.10.2
Strict, 14.14.14.2
Strict, 14.14.14.4
Strict, 192.168.0.4
Record Route: Empty
Tspec: avg rate=30000 kbits
Session Attributes: Local P
Soft Pr

Resv Info:
Record Route:
IPv4 192.168.0.2, flags O
Label 16002, flags 0x1
IPv4 10.10.10.2, flags 0Ox
Label 16002, flags 0x1
IPv4 192.168.0.4, flags O
Label 3, flags 0Ox1l
IPv4 14.14.14.4, flags 0x
Label 3, flags 0Oxl
Fspec: avg rate=30000 kbits
Displayed 1 (of 4) heads, 0 (of O
Displayed 1 up, 0 down, O recover

show mpls traffic-eng tunnels .

, burst=1000 bytes, peak rate=30000 kbits
rot: Set, Node Prot: Not Set, BW Prot: Not Set
eemption Desired: Set

x20

0

x20

0

, burst=1000 bytes, peak rate=30000 kbits
) midpoints, 0 (of 2) tails

ing, 0 recovered heads

Iz, show mplstrafficcengtunnels =~ > K Tmesh ¥ — U — K& f{E L7=HE5DOH )

BlarLET,

RP/0/RPO/cpu 0: router# show mpls
Signalling Summary:

LSP Tunnels Process:
RSVP Process:
Forwarding:

Periodic reoptimization:
Periodic FRR Promotion:
Auto-bw enabled tunnels:

Name: tunnel-te9000
Status:
Admin: up Oper:
path option 10, type dynamic
G-PID: 0x0800 (derived from e
Bandwidth Requested: 0 kbps
Creation Time: Fri Jan 14 09:
Config Parameters:
Bandwidth:
Metric Type: TE (default)
AutoRoute: disabled LockDown
Forwarding-Adjacency: disable
Loadshare: 0 equal 1
Auto-bw: disabled
Fast Reroute: Disabled, Prote
Path Protection: Not Enabled
Attribute-set: TA-NAME (type
Auto-tunnel Mesh:
Group 40: Destination-list dl-4
Unused removal timeout:
History:
Tunnel has been up for:
Current LSP:
Uptime: 01:41:00
Reopt. LSP:
Last Failure:
LSP not signalled, identi
Date/Time: Fri Jan 14 009:

Destination:

up Pat

0 kbps (CTO

01:40

(since Fri

traffic-eng tunnels auto-tunnel

running

running

enabled

every 3600 seconds,
every 300 seconds,
1000

next in 3098 seconds
next in 238 seconds

20.20.20.20 (auto-tunnel mesh)

h: wvalid Signalling: connected
(Basis for Setup, path weight 11)

gress interface properties)

CTO

09:31 2010 (01:41:20 ago)

) Priority: 7 7 Affinity: 0x0/0xffff
: disabled Policy class: not set

d

oadshares

ction Desired: None

auto-mesh)

0

not running

:53 (since Fri Jan 14 09:09:58 EST 2010)

Jan 14 09:09:51 EST 2010)

cal to the [CURRENT] LSP
42:30 EST 2010 [01:08:21 ago]
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show mpls traffic-eng tunnels

Path info (OSPF 100 area 0):
HopO: 7.0.15.1
Hopl: 20.20.20.20

&IZ. show mplstraffic-engtunnels =~ > K Csummary % —7 — K& L7255 0
HEf R F Ay ot~ —OH Nl EZRLET,

RP/0/RP0/cpu 0: router# show mpls traffic-eng tunnels summary
Fri Jan 14 10:46:34.677 EST

LSP Tunnels Process: running
RSVP Process: running
Forwarding: enabled
Periodic reoptimization: every 3600 seconds, next in 3354 seconds
Periodic FRR Promotion: every 300 seconds, next in 193 seconds
Periodic auto-bw collection: 1000

Signalling Summary:
Head: 2000 interfaces, 2000 active signalling attempts, 2000 established
2000 explicit, O dynamic
9250 activations, 7250 deactivations
0 recovering, 2000 recovered
Mids: O
Tails: O

Fast ReRoute Summary:
Head: 1000 FRR tunnels, 1000 protected, 0 rerouted
Mid: 0 FRR tunnels, 0 protected, 0 rerouted
Summary: 1000 protected, 500 link protected, 500 node protected, 0 bw protected

<snip>

Auto-tunnel Mesh Summary:
Auto-mesh Tunnels:
50 created, 50 up, 0 down, 25 FRR, 20 FRR enabled
Mesh Groups:
4 groups, 50 destinations

WIZ, 7TV T SNLARDOEROH N 2R L ET,

RP/0/RP0/cpu 0: router#show mpls traffic-eng tunnels
Name: tunnel-tel Destination: 192.168.0.4
Signalled-Name: rtrA tl
Status:
Admin: up Oper: up Path: wvalid Signalling: connected

wiZ, 2 A MBREEFRHROM A2~ L ET,

RP/0/RP0/cpu 0: router#show mpls traffic-eng tunnels detail
Name: tunnel-tel
Signalled-Name: ios tl
Status:
Admin: up Oper: down Path: not wvalid Signalling: Down
G-PID: 0x0800 (derived from egress interface properties)
Bandwidth Requested: 0 kbps CTO
Creation Time: Fri Jan 15 13:00:29 2014 (5d06h ago)
Config Parameters:
Bandwidth: 0 kbps (CTO0) Priority: 7 7 Affinity: O0xO0/Oxffff
Metric Type: TE (default)
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show mpls traffic-eng tunnels .

Hop-limit: disabled
Cost-limit: 2
AutoRoute: disabled LockDown: disabled Policy class: not set
Forward class: 0 (default)
Forwarding-Adjacency: disabled
Loadshare: 0 equal loadshares
Auto-bw: disabled
Fast Reroute: Disabled, Protection Desired: None
Path Protection: Not Enabled
BFD Fast Detection: Disabled
Reoptimization after affinity failure: Enabled
Soft Preemption: Disabled
Reason for the tunnel being down: No destination is configured
SNMP Index: 10
Displayed 1 (of 1) heads, 0 (of 0) midpoints, 0 (of 0) tails
Displayed 0 up, 1 down, O recovering, 0 recovered heads

WIZ, FRR AN 7T v T3V 7 N TV 7o arO—ie LT 77 4 7{b&niz
& &1Z TTraffic switched to FRR backup tunnel] A vt —Y % FnT5H B2~ L E
TO

RP/0/RP0/cpu 0: router#show mpls traffic-eng tunnels detail

Soft Preemption: Pending
Preemption Link: HundredGigE0/0/0/3; Address: 14.14.14.2
Traffic switched to FRR backup tunnel-te 1000
Preempted at: Fri Jan 27 12:56:14 2017 (00:00:03 ago)
Time left before hard preemption: 96 seconds

MPLS FS 74w Too=F7Yr5avwo kR .
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. show mpls traffic-eng tunnels auto-bw brief

show mpls traffic-eng tunnels auto-bw brief

BXDEREA

AR FIAILE

ATV R E—F

HENEHRIE S A 2 — T o TND RO Y R hEFETF L, bRV OBIEDEEH
gAY, BERIERIEIC X o CE A S AR & [F U Ch 5008 9 0vERm312id, XREXECE—
K -C show mplstraffic-eng tunnelsauto-bw brief =~ > R&H L £,

show mplstraffic-eng tunnels auto-bw brief

Zoawy NIBIEELITF—TI— NI T A,

T 74N NOBEETIIMEIXSH Y EH A

XR EXEC £— R

2v L FRE

FEREDHA FS1 Y

Jyy—x ZEEAR

JyJ—= ZDavwy RBREAINE LR,
6.0

HEVEHRIE T 7 ) r— a U, BESI PR VA SN TV D08 ) e iR T 512
I%. show mplstraffic-eng tunnelsauto-bw brief =~ > FZEH L £, H—0D b RADHEE
ENTVDLHA, TO MRV DERIETINFERINET,

221D

3l

2R EpfE
ID

mpls-te 371t
)

WO AFNE, BEIEARIES A R —T 2> TS h DY A hERLTWE
7,

RP/0/RPO/cpu 0: router# show mpls traffic-eng tunnels auto-bw brief

Tunnel LSP Last appl Requested Signalled Highest Application
Name ID BW (kbps) BW (kbps) BW (kbps) BW (kbps) Time Left
tunnel-te0 1 10 10 50 2h 5m
tunnel-tel 5 500 300 420 1h 10m

ROFT, ZOHNIERRENDHERT 4 — NV Faatll L £,

5= 27: show mpls traffic-eng tunnels auto-bw brief 7 « — )L K D EiEA

TJ4—ILF Bz

Tunnel Name kv RV DL,
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show mpls traffic-eng tunnels auto-bw brief .

J4—ILF EEA

LSP ID PRV ESND TV 24 v F R /RAD 1D,

Last appl BW (kbps) | | > v o> H By HARiEREREIC L > Tl sl (72 & 20, ERkEh
72) Eedk O iE,

Requested BW (kbps) | | > 5 /{2 S5k & 41 7= HE5k0,

Signalled BW (kbps) | |+ /L 00522 25 (5 & 17 Ak,

Highest BW (kbps) | 77" Jr— < 5 L RiRR O fiefk O BRAR TR\ UAE S 4L 7= Bok O 1 I8kl

Application Time Left | 5§ G2 > b o 2D 7 7V Ir—3 a U HIBNE T35 £ TORE Y B,
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. show mpls traffic-eng link-management soft-preemption

show mpls traffic-eng link-management soft-preemption

MPLSTE V> 7 DY 7 v FV 2o TFoarDT 7T 4 BT 4T AEMEERT DL,
XR EXEC & — KT show mplstraffic-eng link-management soft-preemption =~ > K& H L &
D

show mplstraffic-eng link-management soft-preemption [interfacetype interface-path-id]

BX DA

AU R FI4ILE

O R E—F

interface FBELIEA v EZ—T A AD
HHhaEFRLET,

type AU B—=T A RABALT, 3
M OWTIE, BEfIfF () A
YIA L ~IVTREREEE L
£

interface-path-id WA A —T A AFETIT
WA o H =T = A A,

GE)  N—FITBERES
NTWDATHEMED &
DBITRTOA v H—
T2 ADY A ME
FARTBHIZIE, show
interfaces~ > K%

AL £,

JL—Z DRELDOFERIZ DN T
I, BRIfE () LT
VIA v VT EBRRLTL
7ZEW,

L

XR EXEC £— K

avy FEE

FEREDAARZA4 Y

. MPLS

J—R EERAFE

JU—== Zoavy RRBMSNE L,
6.0

Zoavy ROMMITHET D/REDTA R4 13H Y A,
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show mpls traffic-eng link-management soft-preemption .

2ZX71D 2Ry BE
ID
mpls-te  FEHR
U]
I Iz, show mplstraffic-eng link-management soft-preemption =~ > KD H 1l %7/~ L

£7,

RP/0/RP0/cpu 0: router# show mpls traffic-eng link-management soft-preemption interface

HundredGigE0/0/0/3

Name: HundredGigE0/0/0/3; IPv4 Address: 10.2.1.10
Total Soft Preempted Bandwidth (BCO/BCl) kbps: 1500/1000

Currently Soft Preempted Bandwidth
Released Soft Preempted Bandwidth

Currently Over-subscribed Bandwidth

Currently Soft Preempted Tunnels:

TunID LSPID Source
50 10 10.4.4.40
51 11 10.4.4.40
52 12 10.4.4.40
53 11 10.4.4.40
54 12 10.4.4.40

(BCO/BC1) kbps: 1200/800
(BCO/BC1) kbps: 300/200
(BCO/BC1) kbps: 1000/600
5 tunnels

Destination Pri BW Class Time
S/H Kbps Type out
10.1.1.10 2/2 400 BCO 100
10.1.1.10 2/2 600 BCO 100
10.1.1.10 3/3 200 BCO 80
10.1.1.10 3/3 500 BC1 90
10.1.1.10 4/4 300 BC1 90
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. show srlg

show srlg

MPLS 5T 4wy Too=7yvyavv i |

SRLG DA v 5 —7 = A ABLOREEHRZF T HI2IL, XREXEC E— R Cshowsrlg =+
Y REFERLET,

show srlg [group group-name] [inherit-location {location}] [interface type interface-path-id]
[location {name| mgmt-nodes}] [mapping {locationname}] [name name] [optical-interface
{locationinterface-id}] [producers name] [value value-number] [trace{file filename original |
hexdump |last entries|reverse | stats|tailf | unique | verbose | wrapping}]

=340

'_E_Iu“:I

B

group group-name (EE) /n—7%2BELET,
inherit-location location (B HrEoSfmiEEELET,
interface type (EE) BEDA v H—T A A B AT D

WaEFRLET, FEMICOWTIEL, BRI ()
T T4 VTR L ET,

interface-path-id WA A —T oA AETRIMEEA A —T =
A4 A,

GE) N —FITBIERESNTNDTRT
DA E—T A ADY A NEFRR
9 %5121%, showinterfaces =~ > K
ZREALET,

JL— ZRELOZENZ DWW TIL, %% (?) &
VI VTR R ERA L E T,

location (EE) /—F&afELET,

node-id / — R 1D, node-id 5|%¢i%. rack/slot/module ™
EXTANLET,

all TRTOGFEEE LT,

mgmt-nodes TRCOEHR ) — REHRELET,

mapping UEE) ~ v v I aRELET,

location J — RONLE,

name ~ v BV 7 D4,

name name (LE) SRLG4AEFHELE7,

optical-interface interface-id EE) A v F—T7 =2 AZEELET,

producer s name (fEE) SRLG 7 uF =—HE4FEL T,
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show srlg .

value value-number

(fEE) SRLG DfEF ZZF R L ET,

trace

(f£&) SRLGD k L—AEHRAEFRLET,

file filename

(EE) BED 7 7 A NLLD kL —AIERE
FrRLET,

original

T ANDTOMNE R R LET,

hexdump

(EE) 16RO L —AZ2FoRLE T,

last

(FEE) —EHDO= FU O L—RHFRE
FrLET,

entries

=NV, = b E, BrTHUb
VO TEESHBmAET, LxiX, SEANT
e, FL—RATFT—2DEED SEOT K
UNRERRINVET, ®HIT 1 ~ 4294967295 T
7T

reverse

(EE) &HO FL—ANDbIAICFERLET,

stats

(EE) #EtEmE a2~ FIEHICERRLE
R

tailf

(EE) Bhnshiz#H L —REa<v
KENZERLET,

unique

HE=E) — B N EFDA Ty FEaa
~ v RHEAICERRLET,

verbose

(ER) NEST Ny ZiEle =~ FHIC
FRLET,

wrapping

fE=E) vkl h) Za<wr REAIC
FoRLET,

ATV RFEIFIN R T AN NOBEEIEIED Y EEAL

ATV R E—F XR EXEC E— K
av Yy RERE J)y—x ZEEAE

JYy—2  Zoavry R RREAISRELL

6.0

FEREDHA KSq4y ZOaxy FOMEHICEET DREDHA R4 13H 10 £ A,
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. show srlg

221D 221D EfE

ip-services i 7. Hy

U

4l
Wiz, showsrigvalue =2~ > RO I ZR L ET,

System Information::
Interface Count : 2 (Maximum Interfaces Supported 250)

Interface : HundredGigE0/0/0/3, Value Count : 2
SRLG Values : 10,20

Interface : HundredGigE0/0/0/3, Value Count : 2
SRLG Values : 10,30

Interface : HundredGigE0/0/0/3, Value Count : 2
SRLG Values : 10,40

Interface : HundredGigE0/0/0/3, Value Count : 1
SRLG Values : 100
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signalled-bandwidth [JJj

signalled-bandwidth

MPLS-TE ko R /VIC B IIR A 5 ET HITid, A ¥ — 7:4x:/74%1v~v5
v &— K Tsdgnalled-bandwidth =~ > FZEH L9, BifE27 +E—7 35121, 2
Da<r ROon BEREHEHALET,

signalled-bandwidth {bandwidth [classtype ct]|sub-pool bandwidth}
no signalled-bandwidth {bandwidth [class-type ct] | sub-pool bandwidth}

BX DA

aAavU RFI4ILE

aAvUkFE—F

bandwidth MPLS-TE k> X /VIC LB BEIIE . BIgiEii s e vy NP CTHEELE
T, T HL T, Fu—rL P L OBIIE N TR S ET, #ilH
1% 0 ~ 4294967295 T3,

class-typect EE) PURNVOWBIEERD 7 T2 24 TR ELET, FBETE
HEOEHPAL0O~1TT, 7 T7A XA T 0L, BEICTn— 3L F—)1
WCHRHELET, 77 A XA 1L, BB 77— Y LET,

sub-pool bandwidth 27"z — )0 ZF— L DR 0 ICH 7 F— L OISR 2 T L9, &I
1~4294967295 C¥, V77— /L OHIRIEE E LCOIXEHTEERA,

FIXNMEIZZ SA XA 70D 0 TT,

AR =Tz A AL T4 Fal— g

avy FERE

EREDAARZA4

\}

D)—R ZEERE

VY—=2 Zoaxwr RREAShE L,
6.0

signalled-bandwidth =~ > K Ci%, Diff-Serv Aware TE (DS-TE) #rEH |2 2 DD HriskiE 7 — /v
(2 FREAT) BHR—FINTWET, ZOavy Rid, HEHRIEN A X —7 /1o
TWD bz i+ 5 HElEEE s Lol shE 4,

GE)

Cisco Diff-Serve Aware TE #§5EIT IETF AEVEICHEIL L TRV | — K X—F 4 X2 —#p
DS-TE L FHAGEA CTE 9, HrlkiEsi v 4 CTH & LT, Russian DollModel & Maximum Allocation
Model D523 R — h S TWEF, DS-TE HkigEs% & CTid IETF H3E. 2% ¥ Class Type

(CT; 7 9 &2 Z A7) L Bandwidth Constraints (BC; #rikigHlx)) Z2EHT5 2 & 28
OLET,

2ZX71D

2R EfE
ID

mpls-te  FEHEY | FXIAL
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B sionalled-bandwidth

#l WIZ. MPLS-TE bk ¥ RIVICHBERESIES Vo —s)L F—L (TR X AT 0) D
1000 |ZFRET BB 2R L E T,

RP/0/RP0/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# interface tunnel-te 1
RP/0/RP0/cpu 0: router (config-if)# signalled-bandwidth 1000

RP/0/RPO/cpu 0: router (config)# interface tunnel-te 1
RP/0/RP0O/cpu 0: router (config-if)# signalled-bandwidth 1000 class-type 0

WIZ, MPLS-TE bk ¥ RIVIZHBEREEEZ YT 7 — (7T A X A7 1) @ 1000
RETHHE TR LET,

RP/0/RP0O/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# interface tunnel-te 1
RP/0/RP0/cpu 0: router (config-if)# signalled-bandwidth sub-pool 1000

RP/0/RPO/cpu 0: router (config)# interface tunnel-te 1
RP/0/RPO/cpu 0: router (config-if)# signalled-bandwidth 1000 class-type 1
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signalled-name .

signalled-name

MPLS-TE F > XV N RIVDALFTIERETAICIE, AV X —T A A AT X2
L—v 3 v E— RCdgnaled-name=~ > FEEH LET, 774/ FOBEIZETICIE, =
Da<wr RFOnRNEMHLET,

signalled-name name
no signalled-bandwidth name

BX DA

AR TFIAILE

aAvU kR E—F

name VR S a2 RMET D TCIEN S S 44T,

77 4V b D4 HIE hostname tID T3, ZZ T, IDIZ b RN A X —T = A AFKFTT,

A B —T A AT 4Fal— g

avy FERE

FRLEDHA KSA Y

J—R EERAB

VY= Zoavwry RpREASRELEL
6.0

Zoa<wy ROMERIZEET DREDOTA 74 1350 FH A,

22X 1D

3l

2RY B
ID

mpls-te  FEHEY | FEIAL

Wiz, bt HhlERLET,

RP/0/RPO/cpu 0: router (config)# interface tunnel-te 1
RP/0/RP0O/cpu 0: router (config-if)# signalled-name tunnel-from-NY-to-NJ
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. signalling advertise explicit-null (MPLS-TE)

signalling advertise explicit-null (MPLS-TE)

B DEREA

AR TFI4IE

AR E—F

N— B TR D b RV TRV XL T L BMER &N 2 K 9 ICHE9T 5121E. MPLS-TE
a2y 7 4 ¥ 2 b— 3 E— KT sgnalling advertise explicit-null =2~ > R&FHLE9, 7
T4 FOBIEIZCRETICIE., Zoa<vy FOonoBERXEHHLET,

signalling advertise explicit-null
no signalling advertise explicit-null

Toa=wy RIZEBIEELITF—U—RiIb A,
BRI XL FULINT RS 4 ZENE T,

MPLS-TE=2> 7 4 ¥ a2 lb— 3

avy FERE

FEREDAARZA4 Y

D)—R EERE

VY—=2  Zoavr FBREASRELRL
6.0

HHRON—Z TEEGET D b RV TR XV T SUPMER S D K5 ITHET D12,
signalling advertiseexplicit-null =~ > FEZEHL 3, Zoa~vr N, EENPG2EFEHD
Ry FNT RARNE AL XEND b T9VZHEASNET,

BRI 72 7 ~Lid, Quality of Service (QoS) 1f#H % 7~ A A v F F/XZ (LSP) D &L —
A ETIEETHEDIERA SN ET,

2ZX71D

3l

2R B
ID

mplste  FEAIY | ExAH

WIS, BRIV R TV BET DBl 2R LET,

RP/0/RP0O/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0/cpu 0: router (config-mpls-te)# signalling advertise explicit-null
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snmp traps mpls traffic-eng .

snmp traps mpls traffic-eng

N—FTwNF I hav I WAL vF T T 74y V=717 (MPLS-TE)
fligry NU—27 7 m ha (SNMP) BHIETZIEA 74— L& EEFETEDL LT D
121, XR 227 4 X2 b—3 3 F— K Tsnmp trapsmplstrafficeng 2~ > R&EH L E
T, ZOEEET 4 =TT BT, Zoawr RO no JBEXREHH L £T,

snmp traps mplstraffic-eng [notification-option] preempt
no snmp traps mplstraffic-eng [notification-option]

BX DA

AR TFI4ILE

ATV R E—F

notification-option  ({£-7) MPLS-TE k> R/ D AT —& ZDZEAVZ R T 12012, BHIDEE
A F—T T DBMA T 3, WOWTUNOIEEHER L £,

< up
« Zv7 (down)
* reoptimize

* reroute

* cisco-ext

preempt MPLSTE hNo A&V oo a B4+ A NSy P54 R—T ML
*7,

L

XRay7 4 Fal—agryF—FK

avy RNERE

FEREDHA FS1 Y

Jyy—x ZEEAR

VY=  Zoa<wry R RPEAShE L
6.0

notification-option 54X & € L2\ Ca~ > K& AN LA IEL. 37X To MPLS-TE i@ %1 ¥
A TRA F—=T M2 £97,

SNMP#HIE., NI v PFEHIIA L T+ —LBRE L TEETEET,

snmp-server enabletrapsmplstrafficceng =~ > Rid, FFEDOBIMZ A 7D b7 v 7 L IFRER
DA F—T NV LET, BHE N T v e T3 —L2DEL L TEETINERET
%121, somp-server host =~ > REZFEH LT, ¥—7— RNtrap £72iXinforms Zf5E L £
bé‘o

snmp trapsmplstrafficeng 2~ K2 A L7gne . Zoa~» RCHIE S 415 MPLS-TE i#
ATEGESNERA, 2O OMPLS-TESNMP @A ZEET 25 L 2 IV —F 2R ET DI,
b7a < & 120 snmp enabletrapsmplstrafficceng =~ > K& ANTHLENH Y £4, F—
UV—RafaELRNTIoa~vy Re AN LEELGEIE. T X TOMPLS-TEM@H X A 75 A 31—
TRV ET, F—U—FE2EELTIDa~vry FE AN LESEAIE, fHELEF—U—R
BT Dl & A TIZFISA R =T AT 0 £, EEDZ A 7D MPLS-TE @i & A f—
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MPLS 5T 4wy Too=7yvyavv i |

TINZT BITNE, BEX A TBXOEMA 7 > g > Z L2 snmp trapsmplstraffic-eng =< >

F‘%ﬂﬁl%ﬂ&lﬁﬁ“&ézgﬁ)&) 0DES,

snmptrapsmplstraffic-eng =~ > KX snmphost =~ > K & #lAadHETHEA L £9, MPLS-TE
SNMP @%ﬂ%xﬁ:ﬁ“éﬁ“x NEFRET DX, snmphost 2~ REEA L9, @MZEEE
T 5120, <t 12O simphost 2~ RERETLHILENLY 97,

:@:vafﬁﬁéhéMmsTELﬁ%fx%Tfﬁf%éii’#6’ I HRDHRA
{Zxt LT snmp traps mplstrafficceng =~ K& snmp host =~ > ROl 5% A x—7/W|Z

ﬁ‘éﬂx%ﬁ)&) nET,

2ZX71D

3l

2R EhfE
ID

mpls-te  FEAHNY /E X AL

&K\%EéhTMéMHSTEbV*»ﬁﬁ&Vﬁ%#%Tyfﬁ%:ﬁbot&
X |Z, MPLS-TE b RN T Al o722 L A" d SNMP A Z X ET S L 91T
N—H B ET DHHERLET,

RP/0/RPO/cpu 0: router (config)# snmp traps mpls traffic-eng up
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soft-preemption

MPLSTE F> /LD~y Ry ROV 7 NPV a2 F 74NV ADEA LT 7 RT
A F—7 W2 T HIZIL, MPLS TE £— K C soft-preemption =~ > R&MH L E3, Z OHEEE
BT AR, oa~wr FOono R E#HLET,

ARV R FIAILE

ATV R E—F

soft-preemption .

soft-preemption timeout seconds

no soft-preemption

timeout seconds

V7N TFTVZ TP RENELSP DX A LT U MaEFRLET (BHALD) .
T 7 H IV EDEA LT MI60 T, H5ETE DMEOFMIL 30 ~ 300 T
KR

57 4V k@ timeout seconds % 60 ¥ T4,

MPLSTE =7

A FXal—T gy

MoV A B =Tz AA AT 4 Fal— g

avy FERE

FEREDAARZA4 Y

D)—R EERE

JYy—2  Zoavry R FBREAISRELL

6.0

Zoavy ROMMITHET DREDTA R4 13H Y A,

2ZX71D

529 #
1D 1%
MPLS-TE  write

WIZ, BED N ZADY T N Vg A 32— T A6 2RLET,

RP/0/RP0/cpu 0:
RP/0/RP0/cpu 0:

router (config) #interface tunnel-te 50
router (config-if) #soft-preemption

WIZ, J—FDOYT7 NPV FoarriAx—7MIT50%2r~LET,

RP/0/RPO/cpu 0:
RP/0/RPO/cpu 0:
RP/0/RPO/cpu 0:

router (config) #mpls traffic-eng
router (config-mpls-te) #soft-preemption
router (config-soft-preemption) #
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soft-preemption frr-rewrite

B DEREA

AR TFI4IE

aAvU R E—F

LSPRY 7 R TV T REINTNDHEEIL, Ny I Ty R FNVENLIZLSP T 7 1 v
7 A X—T T HIZIE, MPLSTE 27 ¥ =2 L—3 3 > &— KT soft-preemption
frr-rewrite 2~ REMALET, NXov 7T 7 R RVENLEZLSP VT 747 BT 4
=TT BICE, Zoavry RO nBERXEFEHLET,

soft-preemption frr-rewrite
no soft-preemption frr-rewrite

ZDawy NiEFxF—U— RERIIBIEITH Y T A,
Ny I T T "otV E N LIZFRRLSP b7 7 4 v 73T 4 B—T N> TWET,

MPLSTE =7 4 ¥ ol — a3y

avy FERE

FEREDAARZA4 Y

D)—R EERE

VY=  Zoavr FBREASRELRL
6.0

RV —T 4 TRy 7T S N FAPMERFRECTCHY, V=T NENTZLSPOD T
T AV IMWNFRRAY I T v BT TEDL LI TWVDBMENSHY F3, LSP NI TiZ
V7RV T RENTWBHEAE, N7 49 713NNy 727 v N RVICBITSNER
/l/o

221D

2R EhfE
ID

mpls-te  FEAHLY | FEX RS

WIZ, LSPRY 7 RV T RENTWDLEEIL, X T vl Moz Lz
FRRLSP NI 7 4 w7 A X—T NI THHERLET,

RP/0/RP0O/cpu 0: routerf#configure
RP/0/RP0O/cpu 0: router (config) #mpls traffic-eng
RP/0/RP0O/cpu 0: router (config-mpls-te) #soft-preemption frr-rewrite
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srlg

srlg .

BrEDA v B —=T 2 A ADY L IDMPLS b T 7 47 2o P=T Vo 7HFEY R 0
7 N—7 (SRLG) fEZEET HIZIE, /m— a7 4 F¥al—rarE—RFTylga~
VREHEALET, TOREET A= MCT AT, Z0a<vr FOonoEREAEHLE
R

srlg value
no srlg value

BX DA

AR TFIHILE

AUk E—F

value SRLG % ikl 4 B & 5, #ilHIL 0~ 4294967295 T4,

EHEIVZRT VoD TN—TDA L R_R—=2 PR ESNTHET A,
MPLS-TE A v X —T = A a7 4 Fal— g

XRay7 4 Fal— gy F—FK

avy RNERE

EREDAARSA

Jyy—x ZEEAR

JY—== Zoaxwr RREAShE L,
6.0

A B =T A ZDANBLIOHIR— FTiE, HR30EDOSRLGZ > U # AT TEET,
30 A2 CREIN/ZSRLG = PV IZEEMIC Ke vy P& ET,

2ZX71D

3l

2R EfE
ID

mpls-te  FERIY | FHXIAR

WIZ, 10D AN Y 7 TSRLG #RET AW AR LET,

RP/0/RP0O/cpu 0: router# configure

RP/0/RP0/cpu 0: router (config)# mpls traffic-eng

RP/0/RP0O/cpu 0: router (config-mpls-te)# interface HundredGigE 0/0/0/3
RP/0/RPO/cpu 0: router (config-mpls-te-if)# srlg 10

RP/0/RPO/cpu 0: router# configure

RP/0/RP0O/cpu 0: router# (config)# srlg

RP/0/RP0O/cpu 0: router# (config-srlg)# interface HundredGigE 0/0/0/3
RP/0/RP0/cpu 0: router# (config-srlg-if)# value 10
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timers loose-path (MPLS-TE)

INALZ T =D~y R FTOY M T A HREEZRET SHI21E, MPLS-TE =227 4 F =2 L —
v a3 E— FTCtimesloosepath =~ REEHLET, 774/ FOBIEIZETICIE, 2
Dawry ROonoBEREHFEHALET,

timersloose-path retry-period value
no timersloose-path retry-period value

B DEREA

AR FI4ILE

ATV R E—F

retry-period value /< =5 — %0 ) b7 A B (D) &R0ELET. #HEE 30 ~ 600
<.

value : 120

MPLS-TE 2> 7 4 F¥al— 3

avy RERE

EREDAARZA4

y1y—2x EEANE
1 —32 6.0 Zoavry R BEMShEL
7o

L=y FOMMICHEST DREDTA R4 13H 0 A,

2ZX71D

3l

2R EfE
ID

mpls-te  FERIY | FHX AR

WIZ, WA ZT—=HRDOY b7 A HEZ 300 IR ET D60 2RLET,

RP/0/RP0O/cpu 0: router# configure
RP/0/RPO/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0/cpu 0: router (config-mpls-te)# timers loose-path retry-period 300
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timers removal unused (auto-tunnel backup) .

timers removal unused (auto-tunnel backup)

A=y 7T v THE N RV EAF Y L, EHEITW W b 2L ZHIBRT 55
EEFRETHIIE, HEI R %V Ry I T v 7T a7 4 ¥ a2 b—3 3 F— K Ttimersremoval
unused (auto-tunnel backup) =~ > RZEHA L E£T, T 74/ FOBMEICRETIZIE, ZDa~
Y RO noEXEFEHLET,

timers removal unused frequency
no timers removal unused freguency

B DEREA

aAavU RFI4ILE

avU R E—F

frequency o 77 o FHEI R RV AFX v T, HASRTORY bRV EHIERT D8
EORIME (55HAD) o #PHIX 0, 5~100804y (7 H) T7, 0 DffEIX, Frxu
DAX ¥ U BXOHIBREZT 4 E—7 LI LET,

frequency : 60

HEfho L RN 7Ty a7 4 Fal—yg

avwy FERE

FEREDHA K542

)1)—=R EEAR
U1 —2x6.0 ooy RRBENEREL
776

KEADEEN R RV RNy T v b FRAMIE, FRR bRV ERET A T-0I12E Y B TH
FAAAN NS ) P o S

2ZX71D

2R B
ID

mpls-te  FEHEY | FEIAL

451
WIZ, FRFHOEENR Y 7T v R XA, 109DEA~v— A%y NGELTH
WCHIBR SN BB 2R L ET,

RP/0/RPO/cpu 0: router (config)# mpls traffic-eng
RP/0/RPO/cpu 0: router (config-mpls-te)# auto-tunnel backup
RP/0/RPO/cpu 0: router (config-te-auto-bk)# timers removal unused 10
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B otmeont (vorTuTLTLaY)

timeout (VI JYUITTLgY)

VI RNFV T arDFI7AHNVRNEALT Y e FEXT 421X, MPLSTE F— R T
timeout =~ FEEHALET, ZORTEEHIBET I, Zoa~vr FonoBNa2EHLF

TO

soft-preemption timeout seconds

no soft-preemption

BX DA

aAvY R TFI4ILE

AR E—F

timeoutseconds V7 L AU F RNENT-LSP DE A LT U M EEFELET (WD)
T 7N RDOEA LT RE60 TT, FHETE SEOHBIL 30 ~ 300 T

T

5 7 /L~ ® timeout seconds 1% 60 # T4,

MPLSTE 27 4 F a2l — g v

avy RER Jiy—=x EENE
JJ—26.0 Zoawy RBBMENEL
7=,

FEREDHA K4V

Lo~y FOMMITHET D/HMEDTA RIA4 1THY A,

2ZX71D

2R B
ID 3

MPLS-TE  write

W, V7N TV FoarvDF 74NN XALTY e FEXTAHERLE
—é—o

RP/0/RPO/cpu 0: router (config)# mpls traffic-eng
RP/0/RPO/cpu 0: router (config-mpls-te)# soft-preemption
RP/0/RPO/cpu 0: router (config-soft-preemption)# timeout 60
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topology holddown sigerr (MPLS-TE)

TE hARB T —HRXR—=ZANDY 7 CTTE b FNAT T F ) o T T =Nt Lt V—H
T b > R/ R D Constrained Shortest Path First (CSPF) OFEEHIZED Y 7 #ET 5 L)
\ZHRET H121E. MPLS-TE 2> 7 ¥ = L—3 3 o &— R T topology holddown sigerr ==~ >~
REFERALET, T 740 bOBEICETIZIE,. Z0a~vry Fono BEXEHHALET,

topology holddown sigerr  seconds
no topology holddown sigerr seconds

BX DA

aAvY R TFI4ILE

aAvU R E—F

soonds Yo/ CTE by F/L 5 —0N36AE Lmte. L—F Tk R S ADEERRICZD Y
VU EEMAT AR A EE LES (BEALD , #lPHIX0~300TY, 774/ MEIX
10 T9,

seconds : 10
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avy NERE
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SL— IR FELRWVWI EERTZTI— A vt —VaZETLZENHY T, ZOHA.
DYy EGgdh, 7TV TRRCRIT D RIREVED & 5 /S ARER IR L DT, ~v R
TV R V—F TIEENLURED b 3L RADFEIHZZD Y 7 PEEILET, V—H T
IGPS hARBR VEBEZET LN, VDR~V REZ U XA LT T SNBRETDHET,
FDV U IFEESNET, U I DR—I RE DT UEEZT 7 40 MED 10 B0 52584
%1Z1X. topology holddown sigerr ==~ > RZ&2fif L £,

227 1D

3l

2R EpfE
ID

mpls-te ALY | X AR

WRIWZ, TFV T 2S5—HDU 7 OFR—)V KA T W% 15 ISR ET 6%
RLUET,

RP/0/RPO/cpu 0: router# configure
RP/0/RP0O/cpu 0: router (config)# mpls traffic-eng
RP/0/RP0/cpu 0: router (config-mpls-te)# topology holddown sigerr 15
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tunnel-id (BEI 2RI NV DT v D)
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T, BEIR ARy 27y S ar7 4 FX¥al—3 gy E— RTtunnd-ida~> R&ZfEH L
¥4, AR 7T v hrRAEREIRTAICIE., Zoavry ROono X EFEHLET,

tunnel-id
min number
max number
no tunnel-id
BX DA min EE) AEINN Y 7T v 7 b RO,
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WOHFITIE, 800 DHEN Y 7T v N RIVDIERBFF A SNET,

RP/0/RPO/cpu 0: router(config)# mpls traffic-eng
RP/0/RP0/cpu 0: router (config-mpls-te)# auto-tunnel backup
RP/0/RP0/cpu 0: router (config-te-auto-bk)# tunnel-id min 1200 max 2000

MPLS FS 74w Too=F7Yr5avwo kR .



MPLS 5T 4wy Too=7yvyavv i |
. tunnel-id (HEI bRV NV O Ty )

. MPLS k574w Too=F7YrFavwr kR



	MPLS トラフィック エンジニアリング コマンド
	adjustment-threshold（MPLS-TE）
	admin-weight
	affinity
	affinity-map
	application（MPLS-TE）
	attribute-flags
	attribute-names
	attribute-set
	auto-bw（MPLS-TE）
	auto-bw collect frequency（MPLS-TE）
	autoroute announce
	autoroute destination
	autoroute metric
	auto-tunnel backup（MPLS-TE）
	backup-bw
	backup-path tunnel-te
	bidirectional
	bw-limit（MPLS-TE）
	clear mpls traffic-eng auto-bw（MPLS-TE EXEC）
	clear mpls traffic-eng auto-tunnel backup unused
	clear mpls traffic-eng auto-tunnel mesh
	clear mpls traffic-eng counters auto-tunnel mesh
	clear mpls traffic-eng counters auto-tunnel backup
	clear mpls traffic-eng counters global
	clear mpls traffic-eng counters signaling
	clear mpls traffic-eng counters soft-preemption
	clear mpls traffic-eng fast-reroute log
	clear mpls traffic-eng link-management statistics
	collect-bw-only（MPLS-TE）
	destination（MPLS-TE）
	disable（explicit-path）
	ds-te bc-model
	ds-te mode
	ds-te te-classes
	exclude srlg（自動トンネル バックアップ）
	fast-reroute
	fast-reroute protect
	fast-reroute timers promotion
	flooding thresholds
	forward-class
	forwarding-adjacency
	index exclude-address
	index exclude-srlg
	index next-address
	interface（MPLS-TE）
	interface（SRLG）
	interface tunnel-te
	ipv4 unnumbered（MPLS）
	ipv4 unnumbered mpls traffic-eng
	link-management timers bandwidth-hold
	link-management timers periodic-flooding
	link-management timers preemption-delay
	load-share
	load-share unequal
	match mpls disposition
	maxabs（MPLS-TE）
	mpls traffic-eng
	mpls traffic-eng auto-bw apply（MPLS-TE）
	mpls traffic-eng fast-reroute promote
	mpls traffic-eng level
	mpls traffic-eng link-management flood
	mpls traffic-eng path-protection switchover tunnel-te
	mpls traffic-eng reoptimize（EXEC）
	mpls traffic-eng reoptimize events link-up
	mpls traffic-eng router-id（MPLS-TE ルータ）
	mpls traffic-eng repotimize mesh group
	mpls traffic-eng srlg
	nhop-only（自動トンネル バックアップ）
	overflow threshold（MPLS-TE）
	path-option（MPLS-TE）
	path-protection（MPLS-TE）
	path-protection timers reopt-after-switchover
	path-selection cost-limit
	path-selection ignore overload（MPLS-TE）
	path-selection loose-expansion affinity（MPLS-TE）
	path-selection loose-expansion metric（MPLS-TE）
	path-selection metric（MPLS-TE）
	path-selection metric（インターフェイス）
	policy-class
	priority（MPLS-TE）
	record-route
	redirect default-route nexthop
	redirect nexthop
	reoptimize（MPLS-TE）
	reoptimize timers delay（MPLS-TE）
	route-priority
	router-id secondary（MPLS-TE）
	set destination-address
	set ipv4 df
	set source-address
	show explicit-paths
	show interfaces tunnel-te accounting
	show mpls traffic-eng affinity-map
	show mpls traffic-eng attribute-set
	show mpls traffic-eng autoroute
	show mpls traffic-eng auto-tunnel backup
	show mpls traffic-eng auto-tunnel mesh
	show mpls traffic-eng collaborator-timers
	show mpls traffic-eng counters signaling
	show mpls traffic-eng ds-te te-class
	show mpls traffic-eng forwarding
	show mpls traffic-eng forwarding-adjacency
	show mpls traffic-eng igp-areas
	show mpls traffic-eng link-management admission-control
	show mpls traffic-eng link-management advertisements
	show mpls traffic-eng link-management bandwidth-allocation
	show mpls traffic-eng link-management igp-neighbors
	show mpls traffic-eng link-management interfaces
	show mpls traffic-eng link-management statistics
	show mpls traffic-eng link-management summary
	show mpls traffic-eng maximum tunnels
	show mpls traffic-eng preemption log
	show mpls traffic-eng topology
	show mpls traffic-eng tunnels
	show mpls traffic-eng tunnels auto-bw brief
	show mpls traffic-eng link-management soft-preemption
	show srlg
	signalled-bandwidth
	signalled-name
	signalling advertise explicit-null（MPLS-TE）
	snmp traps mpls traffic-eng
	soft-preemption
	soft-preemption frr-rewrite
	srlg
	timers loose-path（MPLS-TE）
	timers removal unused（auto-tunnel backup）
	timeout（ソフト プリエンプション）
	topology holddown sigerr（MPLS-TE）
	tunnel-id（自動トンネル バックアップ）


