MPLS OAM o< >

)

GE)  CiscoNCS5500 2V — X —Z | Z@ARE/R T X ThH < RiX, CiscolOSXR Y U —%6.3.2
LI A X172 CiscoNCS 540 > U — X — X THHR— hanEd, a~r FBEOEIC
HHEINTWABLEION U —Z2A~DZM]IL, CiscoNCS5500> V) — X —ZIZDOHmH S E
7,

)

(GE) * CiscoIOSXR U U — % 6.6.25 L&, CiscoNCS 5500 >V — X L—H |[Z@#E A A REZR 4T D
2= N, CiscoNCS 560 > U — X L—2ZTHHR— S ET,

« CiscoIOSXR VU U — =% 6.3.2 LA, Cisco NCS 5500 >V — R jL— X (Zii ] RE7Z2 4~ T D
2= Rid, CiscoNCS 540 2V — X L—& THH¥R— kS Ed,

*CiscoIOSXR VU —R 632 L VHTDOY U —A~DEIL, Cisco NCS 5500 U — X JL—
HIZOHEH SN FE T,

*CiscolOSXR V7 b o =7 UV U—X70.1EFDT 77— hid, CiscoNCS 540 >V —
A )N—BZDIRONY) = — g T STz A,

* N540-28Z4C-SYS-A

* N540-28Z4C-SYS-D

* N540X-16Z24G8Q2C-A
* N540X-16Z24G8Q2C-D
* N540-12220G-SYS-A

* N540-12220G-SYS-D

* N540X-12Z216G-SYS-A
* N540X-12Z16G-SYS-D
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COEVa—ATHE, AFTE RN G AL v F LS (MPLS) T UL AA v F K <
A (LSP) MiRE=~ > FIZOWTHHALET, Zhboa~wr NI, 74 T —EEZ R
ks KO3 2 B 2424 L. MPLS Operations, Administration, 33 & O Maintenance (OAM;
HEAEHBLOMRT) YV a—vallBiIsfioa~vwy Rty heleb F9,
MPLS O#&, BREMER. BLOBIOFEMIC W TIE, [] 2#2RLTIEE0,

+ clear mpls oam counters (3 ~X—73)

« echo disable-vendor-extension (5 ~<—3)

* echo revision (6 ~X—3)

e mpls oam (7 ~X—7Y)

s ping mpls ipv4 (8 ~X—3)

« ping mpls traffic-eng (14 ~<X—37)

* ping mpls traffic-eng tunnel-tp (17 ~X—73)

« ping pseudowire (AToM) (22 ~<—2)

« ping mpls traffic-eng tunnel-te (P2P) (26 ~<—)
» ping pseudowire multisegment (30 ~X—13)

+ show mpls oam (34 ~X—3)

+ show mpls oam database (36 ~X—73")

s traceroute mpls ipv4 (37 ~X—7)

« traceroute mpls multipath (41 ~<—73)

« traceroute mpls traffic-eng (46 ~—7)

» traceroute pseudowire multisegment (49 ~<—737)

» traceroute mpls traffic-eng tunnel-te (P2P) (51 ~<—73°)

» traceroute mpls traffic-eng tunnel-tp (54 ~X—7)
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clear mpls oam counters .

clear mpls oam counters

MPLS OAM 1 U > % %7 ) 73 2%|Zi%, XR EXEC *£— R T clear mplsoam counters =~ > K
EREHLET,

clear mplsoam counters {global | interface [{type interface-path-id}]| packet}

BX DA

AR R TFI4ILE

aAvU R E—F

global JTa—sN)V g B E )T LET,
interface BELIEAVE—T oA ADHI T2 E 7 VT LET,
type AV B =T 2 A XAT, FFICHOWNTIL, 8MF (2 2EHL AT

A VT HEBRLUTLTEIN,

interface-path-id Wi o( o % —7 = 4 A E T2 1JRABA VX —T = A A,
GE)  N—FITHBERESINTWDLTRTOS L H—T2Af ADIJ A N
FRT HITIE, showinterfaces =~ R&{FEH L E7,

= Z ORELDFECHOWTIE, BERfF () 2L TAH T4 o~ T %
ZRLTIZE N,

packet Ta—NWNry N2k VT LET,

T 74V FOBEETIMEIZH Y A,

XR EXEC £— K

avy NERE

EREDAARZA Y

JY—R EERAF

VY—2  Zoavwr FBREASHELL
6.0

Lo~y ROMMITHET DREDHTA RIA4 13H Y HA,

2ZX71D

271D &
(3
mpls-te 3
17
mpls-ldp 52
1T
mpls-static 32
17
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. clear mpls oam counters

Bl KIZ, T_RTHZT a2 —)L MPLSOAM B 7 2% 7 )T+ A% R LET,

RP/0/RPO/cpu 0: router# clear mpls oam counters global
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echo disable-vendor-extension .

echo disable-vendor-extension

B DEREA

AU R TIFIbE

AR E—F

Ta—FRNTORUE—JEO X A 7, £, BIWME (TLV) OXEFEEZT «—7 0T
HIZ1E. MPLSOAM 27 ( ¥ o L—3 3 » F&— KT echodisable-vendor extension =< > K
FHEALET, T74LFNOBEICETICE. 20> RFOonoBREFRALET,

echo disable-vendor-extension
no echo disable-vendor-extension

Zoa=wy RIZEIBIEELITF—U—RiIb ) A,
7 7 4V ML 4 TT,

MPLSOAM =7 4 Fa b —I a2 E—F

avy FERE

HEREDAA K1Y

D)—R ZEERE

VY=  Zoavwry RpREAShE L
6.0

Zoavy ROFEHICHETHIREDOTA R4 0350 FH A,

2ZX71D

3l

2 2Z241D EE

mpls-te  FELELY |

IH
ke
NS

mpls-ldp  FEAHLY |

I
Nk

S =S
3+

IH
ke
NS

mpls-static FELELY |

WIZ, Za—BERTORVY—PLETLV OAE T 4 —7 T A2 =7 LET,

RP/0/RPO/cpu 0: router# configure
RP/0/RP0O/cpu 0: router (config)# mpls oam
RP/0/RP0O/cpu 0: router (config-oam)# echo disable-vendor-extension
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. echo revision

echo revision

Ta—bry N EY g UEBRETHIZIE, MPLSOAM 22> 7 4 X2 Lb—Y gy F— KT
echorevison =2~ > REFEHALET, T 74/ FOFEICRETICIE. Z0a~wy RO no B
A LET,

echorevision {1 | 2|3 4}
no echorevision

BX DA 11234 mUEYar&y:

* 1 : RFC-ietf-mpls-Isp-ping-03 (#Jhf)

* 2 : RFC-ietf-mpls-lsp-ping-03 (U B> =
1)

* 3 : RFC-ietf-mpls-lsp-ping-03 (U B> =
>2)

* 4 : RFC-ietf-mpls-Isp-ping-09 (#Jki)

ATV ERFI4NAL T IANPOZa—YETa034TT (RFCON) o

Qv VR E—FK MPLSOAM => 7 4 ¥al—3 g £—F
avy FNERE Jy—R ZEERE

VY=  Zoavr FBREASRELRL
6.0

FEEEDHA KSq4y ZOaxy FOMMICEETDRHEDOTA FT7 A4 13H 0 A,

221D 221D EE
mpls-te  FEAEY | EEXIAL
mpls-ldp  FEZH Y | FHEIAT
mpls-static FEAHY | EEIAL
1l I, Ta— Ty hFIHL NV EY s v ERETHHIERLET,

RP/0/RP0O/cpu 0: router# configure
RP/0/RP0/cpu 0: router (config)# mpls oam
RP/0/RPO/cpu 0: router (config-oam)# echo revision 1
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mpls oam

B DEREA

aAavU R FI4ILE

aAvU R E—F

mpls oam .

MPLS OAM LSP Gk % A £ — 7 /WZT HI2iE, XR 27 4 Falb—3 3 E— FTmpls
oam ZHHLE T, T 74V FOBEICRTICIE, Zoa~vr FonoBXaHHLET,

mpls oam
no mplsoam

ZOawy RIOIBIEELIIF—U—REH Y T8 A,
7 7 4/ h Tld, MPLS OAM ##EIZT 4 E—7 272> TV ET,

XRa2>v 7 fFal—arE—F

avy FERE

FEREDHA K54V

JU—Z  EENE

VYY) —R60 ZOa<vwy RN EAINE L,

mplsoam =~ > K& OAM DOREREIZ DUV Tid, REC4379 &ML TL &V,

2ZX7 1D

3l

221D #E

FEARHLD) |

mpls-te

It
0k

Hg
ke
SRS
Nl

mpls-ldp  FEZHLY |

mpls-static FELHER Y | EX]

R
S

&IZ, MPLS OAM % A X —7 /WIZT 58 %E R~ LET,

RP/0/RPO/cpu O:
RP/0/RP0/cpu O0:
RP/0/RP0/cpu 0:

router# configure
router (config) # mpls oam
router (config-oam) #
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ping mpls ipv4

Label Distribution Protocol (LDP) IPv47 RL 2 & LTS5 A THFEET S Z &£ 12 L - TMPLS
RA NDOEFEATREME & %> U — 7 Hii A 8T 5 121E. XR EXEC *£— R T ping mplsipv4

a<wr REHFERALEDT,

MPLSOAM 2% > K|

ping mplsipv4 addresssmask [destination start-address end-address increment] [dsmap] [exp
exp-bits] [force-explicit-null] [interval min-send-delay] [output interface type interface-path-id
[nexthop nexthop-address]][pad pattern][repeat count] [reply {dscp dscp-value |reply mode{ipv4
| no-reply | router-alert} | reply pad-tlv}] [revision version] [size packet-size] [source
source-address] [sweep minvalue maxvalue increment] [timeout timeout] [ttl value] [verbose]

[fec-type {bgp |generic |ldp}]

B DR

address/mask

i
&

BHDT RUA T L7 4y 7 ABXU%E
LT RLA Ry NT—27 =27 DE v R
.

destination start address end address addressincrement

(EE) =a—3R 7y REHLT RLA
ELTHERHT A Ry NU—2127/87 KL
AEEELET,

start address

Xy FU—27 T L 2D,
end address

KTy NU—27 7 KL ZDRA,
address increment

Fv NT—27 7 FLAOH4ME (10
WHOMEEIZIPT FLATE) .

dsmap

HFE) oA N)—A <o
(DSMAP) %A 7D X L OMEN LSP
To—FRIZEEND L OICHETELET,

exp exp-bits

(EE) —a— 82 kd % MPLS ~ v
Z'—@ MPLS iR 7  —/L R &8 L
F9, fHETE HHIMIX, 0~7TY, T
7 v hME 0 TY,

force-explicit-null

(EE) FEREFE RO R XL T
LRI MPLS 7L A X » 7 (238
ML, B 2FEEB DR Y 7 TODLSP
DORHFR ORI LSP ping 2 42 Z &
EEFALET,
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ping mpls ipvd .

interval min-send-delay

(EE) ZRMOEEMEEZEEL £
(X URPELL) , #iFHIZ 0 ~ 3600000 T
A N o R

output interface

(EE) —a—FR 7y MREESND
WA v B2 —T A ABBELET,

type

A B =T A LA T, FEMMTHONT
1. % () T4 v~ LT HERE
AL ET,

interface-path-id

WA B —T o ZAF T RAEA o H—
T A A,

GE) N —FITHERESNTNDT
NXTOA L HF—T A ADY A
N & F£RTDHITIL, show
interfaces 2~ K& L £
7,

PR OWTTIE, BRI (?) AT A v
~IVTRERE R L E T,

nexthop

(EE) X7 A MKy THIPT RLA L
LTHRELET,

nexthop-iaddress

HEE) %7 ARy TDOIPT KL A,

pad pattern (EE) =ma—FRD/ Ny R X2 — %
BELET,

repeat count (EE) 7y haHEET LR EEE
LET, #FFHIZ 1 ~ 2147483647 T, T
7 AV ML S TY,

reply dscp dscp-value MPLS = =1 —J52& @ DiffServ = — R 78 A

Y MEZFEELET
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MPLSOAM 2% > K|

reply mode|[ ipv4 | router-alert | no-reply]

Toa—BR Sy B ORATE— REEEL
e
no-reply
JERE L7
ipv4
IPv4 UDP /<S4 v R TIEE (5741
)
router-alert

IPV—#& 77— h&FELTIPv4
UDP /37 v b IR

reply pad-tlv

Ny RTLV AEEEINDA L HICHEELE
D

revision version

(£7&) CiscoEIETLV X—2 g > 7 4 —
N RERELET,

* 1 RFC-ietf-mpls-Isp-ping-03 (initial)
* 2 RFC-ietf-mpls-lsp-ping-03 (rev 1)
* 3 RFC-ietf-mpls-lsp-ping-03 (rev 2)
* 4 RFC-ietf-mpls-Isp-ping-09 (initial)

size packet size

(FE) & MPLS =2 —H#R X7 > R
Ry b A RBLOASS M EERREL
£, #PHIZ100~17986 T, T 7 /v
K% 100 T,

sour ce source-address

(EE) =a—gLRA Ty P TSRS
HELT FURAZIRELET,

sweep min value max value interval

ER) EEHAZa— Ty hOYA
XOFHERE LET,
min value
Ta— 7y O/ A XFE T ITE
WEY A X (FEPHIL 100 ~ 17986 T9)
max value
T a— X7y BRI A XEZITHK
THA4 X (#EPHIZ 100 ~ 17986 T1°)
interval
xa— Xy YA XEEST DT
OIEA D% EHFHIE 1 ~ 8993
<9)
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AR TFIAILE

AU FE—F

ping mpls ipvd .

timeout timeout

(EE) #1427 v NEREENMN THRE
L%4, &PHIZ0~3600 T, &7+
MBI 2 T,

ttl value

(f£&) MPLS 7L &Nn 5 TTL
EaEBEELET @EPHIX1~255TF) o

verbose

(f£E) MPLS == — %, /N7 v MikE
FEOT FLA, BLOREY a— R&25i,
SRR AERAE A F—T ML E T,

fec-type

(EE) M35 FEC 4 72 fEL F
B

bgp
BGP & UL CFEC# A 7&EAL £,
generic

generic & L C FEC # A 7 %M L
R

Idp
LDP & UL CFECH A 7 Z2EHRLET,

exp exp bits : 0

interval min-send-delay : 0
repeat count : 5
reply-mode : IPv4

timeout timeout : 2

XR EXEC £— K

av Y RERE

EREDAARZA Y

JY—R EERR

JY—260 Z0avy RREAINE LT,

outputinterface ¥ —7 — KT, MPLS =2 —ZR/\T7 v EBREEFEINLIH A 2 —T = A X
ERELET, BELLHNA L Z—T 24 ARLSPO—ETRWIEE, N7y MIFEESHh

FHEA,

sweep ¥ — 7 — FBMEHINTWDIGHE, BEA L F—T7 A 2O MTU £V KEVWEITEE

ShEEA,
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ping mpls ipvéd

ping=~y NiZT=a—ZRATy h&7 RLRITEEL, IWEEZHFHLET, pingti Iz kb,
IRAJRA NEIOETEMERC /SR EOBIEZFA L7720 . AR MRBLERRENE D A, FE i3k
BRLTWINEI AR LY TEXET,

\}

GE)  JKLSP Tid, pingmpls 2~ RiZ#hAR— hITHEHA, LSP /XA THLSP B Shiz
B, WHA U H—T oA AL LTRE ST T,

MPLS ping =< > RO EFTMOFEMZ oW TIL, [ Cisco ASR9000 >V — X L— % Cisco
IOS XR System Monitoring Configuration Guide for the CRS-1 Router Cisco XR 12000 Series Router ]
ZMRLTLTZ3N,

221D 2R B
ID

mpls-te  FEHEY | FXIAL

A
mpls-ldp FEAHRY | EXIAAHR

I Wz, TVEME 7 a b AL (LDP) L7 4 w7 AL LTk A TaRIEEL, %
BB a— Ny OV A XAOHPHEZIRET D01 2R LET,
RP/0/RP0/cpu 0: router# ping mpls ipv4 140.140.140/32 verbose sweep 100 200 15 repeat 1

Sending 1, [100..200]-byte MPLS Echos to 140.140.140.140/32,
timeout is 2 seconds, send interval is 0 msec:

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,
'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,
'X'" - unknown return code, 'x' - return code 0

Type escape sequence to abort.

! size 100, reply addr 196.100.1.26, return code 3
! size 115, reply addr 196.100.1.26, return code 3
! size 130, reply addr 196.100.1.26, return code 3
! size 145, reply addr 196.100.1.26, return code 3
! size 160, reply addr 196.100.1.26, return code 3
! size 175, reply addr 196.100.1.26, return code 3
! size 190, reply addr 196.100.1.26, return code 3
Success rate is 100 percent (7/7), round-trip min/avg/max = 5/6/8 ms

RIZ . Label Distribution Protocol (LDP) 'L 7 (v 7 AL LTDO5EHA 7L I
B LG4~ > a & LTCFEC XA 7 2EET 2012~ LE 7,

RP/0/RP0O/cpu 0: router# ping mpls ipv4 11.11.11.11/32 fec-type generic output interface
gigabitEthernet 0/0/0/3
nexthop 172.40.103.2 verbose
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ping mpls ipvd .

Sending 5, 100-byte MPLS Echos to 11.11.11.11/32,
timeout is 2 seconds, send interval is 0 msec:

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,
'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,
'X'" - unknown return code, 'x' - return code 0

Type escape sequence to abort.

! size 100, reply addr 11.101.11.11, return code 3
! size 100, reply addr 11.101.11.11, return code 3
! size 100, reply addr 11.101.11.11, return code 3
! size 100, reply addr 11.101.11.11, return code 3
! size 100, reply addr 11.101.11.11, return code 3
Success rate is 100 percent (5/5), round-trip min/avg/max = 3/4/6 ms
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. ping mpls traffic-eng

ping mpls traffic-eng

MPLS-TE b FIABI N FA v H—T 2 AL LTHEAA THRET HI21E, XR
EXEC “&— KT ping mplstrafficceng =~ > & H L 9,

MPLSOAM 2% > K|

ping mplstraffic-eng tunnel tunnel-ID [dsmap] [exp exp-bits] [force-explicit-null] [interval
min-send-delay] [pad pattern] [repeat count] [reply {dscp dscp-value | reply mode {ipv4 |
no-reply | router-alert} | reply pad-tlv}] [revision version] [size packet-size] [source
source-address] [sweep min-value max-value increment] [timeout timeout] [ttl value] [verbose]

=340

'_E_Iu“:I

B

tunnel tunnel-1D

MPLS Traffic Engineering (TE; k7 7 ¢ v 7 JLBR) KU B L OB
VRN A =T oA ARG LTHES A T ERELET, b
FNA B —T = A ADFFIL 0 ~ 65535 TT,

dsmap

ULE) ¥ AN —Lbh~<wvt Y (DSMAP) #A4 7DEIB L
OMENLSP = a—ZERIZEFEND LHICHEELET,

exp exp-bits

EE) == —nZIckt+ % MPLS ~v % —@ MPLS ®Ea 7 ¢ — /L
FMEZEELE9, fRETE2H:MAIE, 0~7TT, T 74/ M
0 Tﬁ_o

force-explicit-null

UEE) FEREFHROFRIN AR XV T ~ULZMHHIZ MPLS 5 ~L
ALy ZIZBIML, &E»S 2HEH DR v 7 TO LSP OfH O H
\Z LSP ping ZfEH+ 5 Z & 2FFrI L £,

interval min-send-delay

(FE) ZERMOEERBEEZIEELET (S UBHEAN) o #EIZ0
~ 3600000 T9, T 74/ ME0 TI,

pad pattern (ER) =a—ZRONy R RS —UERELET,

repeat count (EE) N7y MaBREET 2 EEELE T, X1~
2147483647 T¥, 7 7 4/V ME5 T,

reply dscp dscp-value (f£&) MPLS 2 —J5& D DiffServ = — K "1 > MEZFREE L %

S

reply mode [ipv4 |
router-alert | no-reply |

(fEE) =a—Z8RkATry FOISEE— FEHEELET,
no-reply

IR L7
ipv4

IPv4 UDP X7 > R CTIRE (T 74V 1)
router-alert

PIL—& 75— & ELTIPv4 UDP 7 v kTR

reply pad-tlv

(EE) Ny FTLV A& S s KO IR EL £,
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ping mpls traffic-eng .

revision version (1) Cisco JEIETLV R—T gy 74—V REEELET,

+ 1 draft-ietf-mpls-Isp-ping-03 (FJhi)

(
» 2 draft-ietf-mpls-lsp-ping-03 (U B> = > 1)
* 3 draft-ietf-mpls-Isp-ping-03 (U B> = > 2)
* 4 draft-ietf-mpls-Isp-ping-09 (k)
size packet-size (fEE) 4 MPLS =2 —ZURNNT y hD/XT b A X KL OAA
FUAETRE L £, &I 100 ~ 17986 T, 7 7 #/L hE 100 T
T,
sour ce source-address ER) ==—FR 7y NCHEASNDEETLT RLAEZREEL
i—a—o
sweep min-value (EE) #MEFH-za— Ty bOV A XAOfHLIEELET,
max-value interval .
min-value
Ta— Ty b0/ A ZFEIBEEY A X G 100 ~
17986 T9°)
max-value
Ta— Ty NORKRYA XZEITK T A4 X @l 100 ~
17986 T9°)
interval
Ta— gy b A XE ST A0 S8 (FEPHIX
1 ~ 8993 T)
timeout timeout UEE) A4 27 U MNERERDBEATHREL E7, I 0 ~ 3600
T4, T 74/ MHEIZ2 TT,
ttl value (F&) MPLS S~ LGl &5 TTLEZHE L 9 G 1
~ 255 T1) .
verbose (&) MPLS = —5&, N7y MEEZOT FL A, BIURE

D a— FEGT, FEHIERE A R —T M LET,

ARV RTFI4I L eXp exp-bits: 0
interval min-send-delay : 0
repeat count : 5
reply-mode : IPv4

timeout timeout : 2

9T R E—FR XR EXEC E— R
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. ping mpls traffic-eng

avy FERE Jy—2  ZEERS
VY=  Zoavr FBREASRELRL
6.0

FEHEDHA K54 > outputinterface—U — KT, MPLS =2 —ZLRNT y FRRESINLIMEIA 2 —T =A A
ERELET, ELHEIA ¥ —T 24 ARLSPO—EHTRWEGE, 7y MIFEESh
E a8
sweep F—U— RRMEH SN TWDEGE, BEA L F—T7 =4 2O MTU XD REVWEITEE
SNFEEA,
ping=~Y R a—FR 7y b7 RVRIZEEL, WEEHFLET, pingtihick v,
INASRA RO/ N EOBIEZ T U720 . A X FRSBERRENE O 2, i3
RRLTWOIMEI DEMHR LY TEET,

\}

GE) Y LSP TiX, ping mplstrafficceng =~ > RiZ#hAR— b CThEHA, LSP /XA TH LSP 23
B ENTHEIT, WA v —T oA R LTS RE T,

221D 2Ry B
ID

mplste  FERIY | EEAL

mpls-ldp  FEAH Y | EXiAA

Bl WIZ, TE by v 10 BFEET DA ping mplstrafficeng 2~ > K&l L CTHz
Gl BRET 202 R LET, verbose ¥ —U—RIZk D, BV a—F, I5&7 KL
A, BEORT y M A XRRRINET,

RP/0/RP0/cpu 0: router# ping mpls traffic-eng tunnel 10 repeat 1 verbose

Sending 1, 100-byte MPLS Echos to tunnel-telO,
timeout is 2 seconds, send interval is 0 msec:

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,
'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'X' - unknown return code, 'x' - return code 0

Type escape sequence to abort.
! size 100, reply addr 196.100.1.18, return code 3

Success rate is 100 percent (1/1), round-trip min/avg/max = 15/15/15 ms
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ping mpls traffic-eng tunnel-tp

MPLS-TP b RABLO MRS X —T 2 f AL LCHEX A T E2IET HIT1E. XR
EXEC “&— KT ping mplstraffic-eng tunnel-tp =~ > & H L £,

ping mplstraffic-eng tunnel-tp tunnel-id

ping mpls traffic-eng tunnel-tp .

[ddmap] [destination start-address end-address

increment] [dsmap] [encap{cv-ip| cv-non-ip| ip}] [exp exp-bits] [flags {fec| reverse-verification
+1 [interval min-send-delay][ Isp{active| protect | working}][pad pattern][repeat count] [reply
{dscp dscp-value | mode{control-channel | no-reply } | pad-tlv}] [size packet-size] [source

source-address] [sweep minvalue maxvalue increment] [timeout timeout] [ttl value] [verbose]

B DEREA

tunnel-tp tunnel-1D

MPLS 7 > AR— k7177 A)L (MPLS-TP) h
VANVBEIRMN RN H =T 24 AFFELT
AL ATERELET, bRV A F—T A
A DOHFIPFAIL 0 ~ 65535 T,

ddmap

(EE) ¥ AN —AfEll~y 7
(DDMAP) TLV 28 LSP = —HRIZEEN D L 9
WZHEELET,

destination start-address end-address
increment

Ta—BR Ny MEET FLAE UTHEHRT AR Y
FO—27 1278 7 RLAZBELET,

start address

Xy hU—27 T RLADRA,
end address

KTy hU—27 T KL RO,

address increment

Xy FT—27 T RLZOBAME (10 O£
721X IP 7 FLATEHERE o

dsmap

L) ¥ A R —A~v 7 (DSMAP)
A TOESBIOYENLSP = a—BRIZEEND
XolHEELET,
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. ping mpls traffic-eng tunnel-tp

encap { cv-ip | cv-non-ip | ip } (&) /32 MPLS-TP 1 7 &b & A 7% 45
ELET,

cv-ip
GACH F v /L 0x0021 TIZ IP 7 72L& fE
HALET,

cv-non-ip

GACH 7 /L 0x0025 TIZIEIP W 7 &Lk %
EHLET,

IP h 7wk Z R L E9,

exp exp-bits (EE) —a— &Ik 2% MPLS ~» % —® MPLS
HERT 4 — L MEZIEE LET, 5ECx %I,
0~77T7F, T74+/L1MI0TT,

flags { fec| reverse-verification } EE) R+ 717 arzEELET,
fec
k%l 7 7 2 (FEC) A% v 7 WEos ik —
HTCHEITEINDZ EHERLET,

rever se-verification

Y 8= AR A MR RE 2 BR L 4,

interval min-send-delay (EE) ZRMoOXGEHREZHEELET (R VUPHE
fir) o #iPHIZ 0 ~ 3600000 T9, F7 4/ I 0T
j—o

Isp { active| protect | working } (f=E) 45 LSP Z2fEL 7,
active

7 77 4 7 MPLS-TP k> %/l
protect

&7 MPLS-TP k> 3L,
working

EIE MPLS-TP k> %L,

GE¥)  MPLS-TP b > R/L03B#) L TR0
B, ZoF T arEFEHTSE. LSP
INRADT T — 2R TcEFES,

pad pattern (EE) =a—ZRO/Ny B AR = Z2iELE
B
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ping mpls traffic-eng tunnel-tp .

repeat count (EE) N7y MeBRET R EEELET,
HPAIL 1 ~ 2147483647 T, 7 7 4/V ME5 T,

reply dscp dscp-value (f£#) MPLS — 22— D DiffServ =2 — R AR A >
MEAZfEELET,

mode [control-channel |no-reply ] (FE) mo—3Rk 7y hOJSETE—REEEL
£75

control-channe

gy ha— L F v RALEN LU TCRERZEELE
EE

no-reply
B L EH A,

pad-tlv (EE) Ny FTLV A0 &S d KO I EL %
B

size packet-size (fE&) 4 MPLS =2 —HR/ 7w kD3 k4
A XBIONAS MEEFRE LET, #PHIX 100 ~
17986 T4, T 7 4/ it 100 T9,

sour ce source-address (EF) =a—ZRATry b THEMShDEETT
RLVAZELET,

sweep min-value max-value interval UEE) HEFL=a— vy OV A XOHIHE
BELET,
min-value

T a— X7y ORI A ZE BB A X
(#PHIX 100 ~ 17986 T9°)

max-value
Ta— RXT v FORRKRYA XEITKRTHAX
(#PHIZ 100 ~ 17986 T9)

interval

Ta— Xy h YA REHEST AR X
na% @EHEE 1~ 8993 ¢)

timeout timeout UEE) A4 L7 7 MiEEREMNTHEELET,
FPHIX 0 ~ 3600 T, 7 7 4/L MEIX 2 TT,

ttl value (fEE) MPLS 7~V CESND TTLEZHEE L
F4 @PHIL 1 ~ 255 TT) .

MPLSOAM O < > .



MPLSOAM 2% > K|

. ping mpls traffic-eng tunnel-tp

ARV R TIFIE

aAvU R E—F

verbose (f£E) MPLS = a— &, 7 v hEEEHEDOT R
VA, BIORY a— K&2&te, M 11EREZ A
F—T M LET,

exp exp-bits: 0
interval min-send-delay : 0
repeat count : 5

timeout timeout : 2

XR EXEC £— K

avy RERE

EREDAARZA

JY—R EERA

JU—260 ZDOa~vy FPREAINE LT,

sweep ¥ — 7 — RBEHAINTWEELAE, BIEA L F—7 A AD MTU LV K& VMHEITEG
SNEHA,

ping <> Rit, =a—FR A7y 27 FLRICEE L USELZEB £, pingdH i,
INAPDARA NOEFENE, NARKRTORBIEZFHOT 255G ICE LB ET, £z, A MRE
EARETHILID, BEXOKEL TCWEINEI nEHT 2858 ICb &L b £,

229 1D

1

2RY g
ID

mplste  FEAIY | ExAA

mpls-ldp FEAHR Y | EXAAR

WIZ, FEIP-ACH I 7 AL % {#i [ L 7= ping mplstraffic-engtunne-tp =~ > KO H
BlaRLET,
RP/0/RPO/cpu 0: router# ping mpls traffic-eng tunnel-tp 1 encap cv-non-ip

Sending 5, 100-byte MPLS Echos to tunnel-tpl,
timeout is 2 seconds, send interval is 0 msec:

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,
'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,
'X'" - unknown return code, 'x' - return code 0

Type escape sequence to abort.
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ping mpls traffic-eng tunnel-tp .

Success rate is 100 percent (5/5), round-trip min/avg/max = 3/11/45 ms

Wiz, FETIP-ACH B 7 /b L OLEA 7 v 3 > &M L7z ping mplstraffic-eng
tunnel-tp =~ > RO DB Z R L £7,
RP/0/RPO/cpu 0: router# ping mpls traffic-eng tunnel-tp 1 encap cv-non-ip

Sending 5, 100-byte MPLS Echos to tunnel-tpl,
timeout is 2 seconds, send interval is 0 msec:

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,
'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,
'X' - unknown return code, 'x' - return code 0

Type escape sequence to abort.

! size 100, reply node id 12.12.12.3, global id 0, return code 3
! size 100, reply node id 12.12.12.3, global id 0, return code 3
! size 100, reply node id 12.12.12.3, global id 0, return code 3
! size 100, reply node id 12.12.12.3, global id 0, return code 3
! size 100, reply node id 12.12.12.3, global id 0, return code 3
Success rate is 100 percent (5/5), round-trip min/avg/max = 3/3/4 ms

Wiz, FEIP-ACH /1 7 bk L OV DSMAP/DDMAP 47" = > Zffi i L 7= ping mpls
trafficcengtunnel-tp =~ > RO /1Bl 2R~ L E T,

RP/0/RPO/cpu 0: router# ping mpls traffic-eng tunnel-tp 1 encap cv-non-ip

Sending 1, 100-byte MPLS Echos to tunnel-tpl,
timeout is 2 seconds, send interval is 0 msec:

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,
'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,
'X'" - unknown return code, 'x' - return code 0

Type escape sequence to abort.
L size 100, reply node id 12.12.12.3, global id 0, return code 8
Echo Reply received from Node ID 12.12.12.3, Global ID O

DSMAP 0, Ingress Link ID 3, Egress Link ID 4
Depth Limit 0, MRU 1500 [Labels: 1100 Exp: 0]

Success rate is 0 percent (0/1)
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ping pseudowire (AToM)

MPLSOAM 2% > K|

MPLS (AToM) & b7 v 7 @ Any Transport 7 12 /3A X —x > (PE) LSR DM
ZMFET 5121, XR EXEC & — R C ping pseudowire =~ > RZ{Ef L £,

ping [mpls] pseudowire remote-PE -address pw-id [exp exp-bits] [interval min-send-delay]
[pad pattern] [repeat count] [reply {dscp dscp-value |reply mode {ipv4 | no-reply | router-alert
| control-channel} | reply pad-tlv}] [size packet-size] [source source-address] [sweep min-value
max-value increment] [timeout timeout] [ttl value] [verbose]

B DA mpls

EE) & A A v F /)& (LSP) & fER L
£7,

remote-PE address

UE—HRMPELSRDIP 7 LA,

pw-id

MPLS #2561 A K fiE o o0 SE L RIHR A 7k 519~ 5 e P
FRRID, ZelEfflE, —a—FR/ Ny FOEEIC
R ENTWET, FPHIE 1 ~ 4294967295 T4,

exp exp-bits

ERE) == —&ITkd 2% MPLS ~» % —@ MPLS
AR ¢ — L MEAFRE L £7, HBETE %ML,
0~7T9d, T74/)LHME0TT,

interval min-send-delay

(EE) ZEREoXRERBEEHEELET (R UPH
fir) . #iFHIZ 0 ~ 3600000 T, &7 4+/L NI 0T
ﬁ‘o

pad pattern

({E&) =a—Z ROy R AAZ = 2RELE
—a—o

repeat count

(ER) 7y beHEET 2EEEEE L £,
HPRIX 1 ~ 2147483647 TF, 77 4/L ML 5 TY,

reply dscp dscp-value

({£&) MPLS — 22— 5 DiffServ =t — R AR A >
MEZfRELET,
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ping pseudowire (AToM) .

reply mode {ipv4|router-alert | no-reply
| control-channel }

(EE) =a—ZRAT Y FOISEE— FEHEEL
£
no-reply
SR L7
ipvd
IPv4 UDP /37 v R CIGE (T 744 1)
router-alert
IP/L—% 77— & E LT IPv4 UDP /N7
N T
control-channel
VCCV il F ¢ x /v O f 4 5l L E 3,

ERFHETF v 2N DOT TV r—a a2 L
TIRELET, Zhud, IEZ/SRIZVCCV MMl &
NTWBEREIERRICZ @A S Ed, Zhd, 5
LUEIER ping DT 7 4L b ORI TH,

reply pad-tlv

EE) V774 Ny RTLV ZMEEEns K951
BELET,

size packet-size

(FE) F£MPLS = a—FE RNy RNy
A XIS " EEEELE T, &FHIT 100 ~
17986 T, T 7 #/V ML 100 TI,

sour ce source-address

(EE) =a—ZRATy P THASNDEETLT
RFLAZEELETS

sweep min-value max-value interval

BEHRHIZ =Ty FOY A XD ZfEE L E
Er
min-value
Ta— Xy NOFINA RFE - IFEEY A X
(EH1Z 100 ~ 17986 T9)
max-value
Ta— Ty hORRKFPA RXELITKTIHAX
(&1L 100 ~ 17986 T)
interval
Ta— Ay YA XS T AT DI &
No5% @EPHIE 1~ 8993 T9)

timeout timeout

(EE) #4470 MEREBEMNTRELET,
FFIZ 0~ 3600 T, T 7 4/V MEIF 2B TT,
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. ping pseudowire (AToM)

aAvY KT+

aAvU kR E—F

MPLSOAM 2% > K|

ttl value (f£E) MPLS 7~ LT &5 TTL EE46E L
4 (#PHIZ 1~ 255 TF) .

verbose ({EE) MPLS == — &, X7 v MEEHOT K
VA, BIOEY a— Fegte, FFMH1E®RE A
F—7 Mz LET,

exp exp bits : 0

interval min-send-delay : 0
repeat count : 5
reply-mode : IPv4

timeout timeout : 2

XR EXEC E— K

avy FERE

FEREDAARZA

\}

JUy—Z  EERF

JI)—260 ZOa<wy RNEAINE LT,

JJ—= VE—RFPEICEGETATZODD RN T AR—FE LT, BT AV ML—F 4
6.3.2 7L SR-TERY O —BEASZREZYFR—FLE LT,

GE) Label Distribution Protocol (LDP) (%, PW 7 v 7' Z @M 5 72D
TECTITN, FTUAR—FELTIEMLEDLY FHA,

sweep F— U — RBMEA SN TV LA, BIEA L F—7 =4 2D MTU L D KEVMHEITE
FEIhEHA,

pinga~ Y RiZ=a—BR N7y N&T FLRAIZERF L, ISEEZRLET, pingth iz k v,
ISASRA N OEHEESC S A EOBRIEZFI L7V . A NBEEEREENE 5 2, F 138
BLTWDINE I DEHR LY TEET,

GE)

Jt. LSP TiX, pingmpls =~ NI AR —F SN TWEHE A, LSP/SZXTHLSP 23 S
WA, WA =T 2 A R LTS ET,

ATOM VCCV IZ XV | #Fm7Tm A X — v (PE) A—H 1 5HD AToM EELLEIHE (PW)
DHIRN T h o —L 37y OB ENATREIC R Y 97, Arikl356E PELb— & TRATRIE &
. WAZ~— >y (CE) W—FITIFHRESNET A, ZHIZE Y, MPLS LSP ping % fifi
L7 AToM fRAB[EIFRE (VC) ORELEfRE 7 > a > OF A MR AREICe D 7,

*EEALN— 9 > D ping pseudowire (AToM) =2~ > RiZ¥AR— F & T EHA,

oy ba—L U—ROREIT, BEMTa (L — v (T-PE) BDO/RA EEIKTA 32—
TNl 5 TNAD, FTRITZRICT =T Mo TnWET, v ha—LU— ROEE
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ping pseudowire (AToM) .

TRy

NW1IODEIT AL NTAR—TNLTHY, QOB A NTF 42— L0BRE, wLFES

AV NRPERBENT v 7T LER A,

221D 2Ry B
ID

mpls-te  FEHED | &

EEA
mpls-ldp FREAHRY | EXIAALR

Bl Iz, pingmplspseudowire =~ > R&ZEH L CTY E— FPE7 R L Z23150.150.150.150
T®H % PE B OB A RGET 2H 2R LET, REShDTa—3RiT 14720 T
HY . VE—FPEIEHIET v L Tidie IPv4 Z2HH L URELET,

RP/0/RPO/cpu 0: router# ping mpls pseudowire 150.150.150.150 21 repeat 1 reply mode ipv4

Sending 1, 100-byte MPLS Echos to 150.150.150.150 VC:
timeout is 2 seconds, send interval is 0 msec:

Codes: '!' - success, 'Q' - request not sent,
'L' - labeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping,
'M' - malformed request, 'm'
'P' - no rx intf label prot,

'R' - transit router, 'I' - unknown upstream index,
- return code 0

'X'" - unknown return code,

Type escape sequence to abort.
|

Success rate is 100 percent (1/1), round-trip min/avg/max

- unsupported tlvs,
- premature termination of LSP,

- timeout,

- unlabeled output interface,

- FEC mismatch,

- no rx label,

= 23/23/23 ms
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. ping mpls traffic-eng tunnel-te (P2P)

MPLSOAM 2% > K|

ping mpls traffic-eng tunnel-te (P2P)

MPLS-TE F > RAVBELO R R, VB —T 2 A AL LTHELA FE2IBETHIT1E. XR
EXEC “&— KT ping mplstraffic-eng tunnel-te =~ > R&fH L £,

ping mplstrafficeng tunnel-te tunnel-ID {destination start-address end-address increment}[dsmap]
[exp exp-bits] [force-explicit-null] [interval min-send-delay] [ Isp{active| path-protect}][pad
pattern] [repeat count] [reply {dscp dscp-value | mode {ipv4 | no-reply | router-alert} | pad-tiv}]
[revision version] [size packet-size] [source source-address] [sweep min-value max-value
increment] [timeout timeout] [ttl value] [verbose]

XM tunnel-te tunnel-1D

MPLS Traffic Engineering (TE; 7 7 ¢ v 7 4LBE) |
VANBIRN VA B =T 2 f AFHE LT
LA TERELET, bRV A F—T A
A DHFIPHIL 0 ~ 65535 T,

destination start-address end-address
increment

Toa—gR Ny MEET R 2 E LTRSS Ry
FO—27 12787 RLAZBELET,

start address

Fy FU—27 T L 2D,
end address

KTy NT—2 7 KL ADOBRA,
address increment

Iy NT—27 T RLZAOHEASME (10 EEOME F
771X IP 7 RLATEH) |

dsmap

LSP = =1 — R |27 8 % downstream mapping % A
TORI LMEERELET,

exp exp-bits

(fEE) =2 —)R&IZ%d % MPLS ~ v Z—® MPLS
AR 4 — /L MEZIEELET, FEE T 55T,
0~77Td, 74/ 1FF0TY,

force-explicit-null

(EE) FEEEFEROPARA R XL T ~UL % 5|
{CMPLS T~UL 24w 7B, &5 2%&H
DA 7T LSP ORAR O 12 LSP ping A it F 9
L2 LA LET,

interval min-send-delay

(EE) ERMoOXEMEEZMBELET (U PHE
A7) . #iPHIZ 0 ~ 3600000 TF, F 74/ MF 0T
TO

Isp { active| | path-protect}

(&) EAT 5 LSP 2 EE L £,
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ping mpls traffic-eng tunnel-te (P2P) .

pad pattern (E£E) =a—8RD/\y 8N XX —VEEELE
R

repeat count (EE) 7y FEERETHEEEREELET,
FPHIL 1 ~ 2147483647 T4, T 7+ /L ML 5 TY,

reply dscp dscp-value (f£:&) MPLS = =1 — 52 @ DiffServ =1 — R 7R A

MEZFEELET,

mode [ipv4 | router-alert | no-reply |

(FE) ma—FR Ay FOIRET— RE2fEEL
iﬁ—o

no-reply

JEE L
ipvd

IPv4 UDP /37y M TINE (T 74V 1)
router-alert

IPLV—% 75— &% EL TIPv4 UDP /X7 v
QS

reply pad-tlv

(EE) Xy FTLV UG SN LHOIKEELE
TO

revision version

(£E) CiscoVEIETLV N—2 3 v 7 4 —)L K& 45
ELET,

¢ 1 RFC-ietf-mpls-Isp-ping-03 (initial)
* 2 RFC-ietf-mpls-lsp-ping-03 (rev 1)
* 3 RFC-ietf-mpls-Isp-ping-03 (rev 2)
* 4 RFC-ietf-mpls-Isp-ping-09 (initial)

size packet-size

(£E) S MPLS = a—ZR/ Ny b/ Ny b3
ARXBLONAS "EFRELET, #1000 ~
17986 T4, T 7 # /L ;X 100 T9,

sour ce source-address

EE) ma—FRk 7y hCHEHINEETT
R AZRELET,
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. ping mpls traffic-eng tunnel-te (P2P)

sweep min-value max-value interval EE) REHESTa— Ty FOY A XOHH %

FBELET,

min-value
Ta— Ny hOFg/N A ZE IR A X
(#PHIE 100 ~ 17986 T9)

max-value
Ta— Ty NOFERRYA ZEITHKTHA X
(#iDH1% 100 ~ 17986 T9)

interval
Ta— Ny b YA REHSTHTEDICEH S
no% (#PHIX 1~ 8993 T9)

timeout timeout (EE) #1470 MMEEEBEA CTHRELET,
FPHIX 0 ~ 3600 T, 7 7 4/L MEIX 2 TT,

ttl value ({E&) MPLS 7~V T &N 5 TTLEZ$5E L
F9 @pHIZ 1 ~255 TT)

verbose (f£E) MPLS =a— &, 7 v hEEHEDOT R
LA, BIXORY a—KFe2&t, M OEHRE A
F—T T LFET,

AR FTI4IL exp exp-bits: 0
interval min-send-delay : 0
repeat count : 5
reply-mode : IPv4

timeout timeout : 2

Qv YR E—FR XR EXEC £— R

AT Y RERE Y= EERE
JY—ZX  Zoavy RBREAISELL,
6.0

FEREEDHA K54 > outputinterface—U — KT, MPLS =2 —ZLRANT y FRREINLIHINA 2 —T =A A
ERELET, ELHIA ¥ —T 24 ARLSPO—ETRWEE, 7y MIEESh
FHA,
sweep ¥ — 7 — RBEHINTWEELA, BEA X —7 =4 AD MTU LV KX VMHEITEG
INEEA,
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ping mpls traffic-eng tunnel-te (P2P) .

pingz~y NiE, =a—ZR N7y b7 FLRICEE L TULEERH E T, ping DI,
INAIPNBRA OGN, NABERTORIEZ 0T 258K HES, £lo, AX FRE
EARETH D0, BROKREL TV AN E I a2 5812 b &b £,

221D 2Ry B
ID

mpls-te  FEHWY | FZIAL

mpls-ldp  FEAHR Y | EXIAR
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. ping pseudowire multisegment

ping pseudowire multisegment

MPLSOAM 2% > K|

~ T T A NP T ping 2RSS 5 121X, XR EXEC E— RC ping pseudowire

multisesgment ==~ > RZ#H L £,

ping [mpls] pseudowire multisesgment end-address pw-id [destinationfec sender-address

remote-address pw-id-address] [exp exp-bits]

[interval min-send-delay] [pad pattern] [repeat

count] [segment-count segment-number] [reply {dscp dscp-value | mode {ipv4 | no-reply |
router-alert | control-channel} | pad-tlv}] [size packet-size] [source source-address] [sweep min
value maxvalue increment] [timeout timeout] [verbosg]

KT DR mpls (FEE) 77UV AA »F /N& (LSP) %R
Liﬁ—o
end-address ST T R A,
pw-id MPLS OHEfe: & fRaiE - O B Ll BLAR & #0135

SECl AR ID OEAEERR, SRR, —a—
FERAFy bERELET, ®HEIL ~
4294967295 T4,

destinationfec sender-address remote-address
pw-id-address

(L) #BX%Mi2 7 2 (FEC) Osife4HiE
LET,

sender-address

%6.45¢ FEC @ Sender-PE (S-PE) 7 R L A,
S-PE 7 KL &%, FEC 128 % Lfd#: (RFC
4379) ®S-PET KL A 7 4—/L RiZH Y
F7,

remote-address

569 FEC DU E— h 7 KL A (#5007
ping®S-PE7 KL A) . 7 RL AL, FEC
128 S H: (RFC 4379) @V E— k PE
T RLRIZH £,

pw-id-address
JE—h T-PE 7 FL % (4972 ping D
SPEY RLR) ~OEEAME 7 A D
SELUFELRR 1D,

exp exp-bits

(EE) —a—InEITkd 5 MPLS ~ v & —D
MPLS#HER 7 + —/L RMEZFEEL £ 9, fEET
X PP, 0~7 T, T 74N MIOT
ﬁ_o
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ping pseudowire multisegment .

interval min-send-delay

() ZRMOXEREERELET (U
FOHAT) o &FEI 0 ~ 3600000 T, F 7 b
N E G

pad pattern (EE) =a—BRO/\y R X2 — & fRE
LE7,

repeat count EB) X7y heHEETIRHMAERE L £
4, I 1 ~ 2147483647 TF, F 7 4L b
X5 <7,

reply dscp dscp-value (fE5) MPLS = = — 54 0 DiffServ =1 —

A v MEZFEELET,

reply mode {ipv4 | router-alert | no-reply |
control-channel}

(EE) =a—ZRATry FOIREE— R&f
ELET,
no-reply

JRZE L2
ipv4

IPv4 UDP /37 > M CTINE (T 74V 1)
router-alert

IPV—% 75— h%&F%E LT IPv4 UDP /¥

iy BTCIRE
control-channel

VCCV T v r O 2 58#H L E 9,
ERFELEEF v >N DOT SV r—3 g &
AL TRELET, UL, B/ S RIZVCCV
DMEH SN TV 2 ERIRFR I S E
T, AU, BREUERR ping DT 7 4L kD
7N G

segment-count

(fEE) ~VF &7 A FEEUERR D FEC %4
T 7 A MEERELET, B A MR
1T TTL E O SR PER T ~ER & E 9,

segment-number

ER) B A2 M OfE, #FEIX1~2557T
ﬁ_o

pad-tlv

(EE) Xy RTLV M BESIND L HICHETE
LET,

size packet-size

(f£&) SMPLS = a—HR 7y vy
h A XBLIONAS MEEERELE T, #iF
12100 ~ 17986 T3, T 7 4 /L ME 100 T,

MPLSOAM O < > .
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. ping pseudowire multisegment

sweep min value max value interval EEFEHRZa— Ny SOV A X0

ELET,

min value
Ta— /7y KO/ A XE T ILBEY
A X (#iPAIX 100 ~ 17986 T9)

max value
Ta— by hOBRKRYA RERITIKTY
A X (#PHIX 100 ~ 17986 T)

interval
Ta— Ry kYA XS T 5D
fER A% (#FIX 1~ 8993 T9)

AR R TFIAILE

aAvU R E—F

sour ce source-address (FEE) =a—FR 7y PCTHAINDEE
T RVAEZRBELET,

timeout timeout UEE) ¥4 L7 0 MNEREMRATHRELE
9, #PHIZ 0 ~ 3600 T9, T 7 4/ MHEIE 2
WTd,

verbose ((EEF) MPLS = a—Ji/s, /4 o FEIEHD
T RVA, BLOREY a— 25T, M
fE#E A 2 —7T M LET,

exp exp-bits : 0

interval min-send-delay : 0
repeat count : 5
reply-mode : IPv4

Size packet-size : 100

timeout timeout : 2 7

XRaAV 74 Fa2l—TaryF—F

av Y RERE

FEREDHA FS1 Y

)1)—Xx EENE
JJ—2x6.0 Zoavwy RPREAIRE L,

R4y 72 ping 1%, destinationfec ¥ — U — K& HIT 25872 EL £,

oy b= U—ROREL, FEAZTo M F—xv Y (T-PE) MDA ELETA 11—
TR TWAED, TR BIIT A =TI RoTC0ET, av b —L U— FORE
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ping pseudowire multisegment .

NW1IODEIT AL NTAR—TNLTHY, QOB A NTF 42— L0BRE, wLFES
A2 RERPERN T v T LER A,

22X 1D

2R B
ID

mpls-te  FEAELD | o

ESIN
mpls-ldp FREAHRY | EXIAALR

WOFITIE, T-PEL 226 v — I VEEIELRRE 27 A > R 3 S-PE1 80.80.80.80 |2 3% & S 4L,
SERIECHARID 28 100 (25 E SN DB 2R LET, v /TF 17 A2 FRPERRO &% D5
PECHR 7" A > M iZ S-PE1 80.80.80.80 7> 5 T-PE2 90.90.90.90 T& v . RELIAAR ID 1%
300 IZRXESNVET,

RP/0/RP0/cpu 0: router# ping pseudowire multisegment 80.80.80.80 100 destinationfec
80.80.80.80 90.90.90.90 300 segment-count 2

Sending 5, 100-byte MPLS Echos to 80.80.80.80 vC: 100, 90.90.90.90 vC: 300
timeout is 2 seconds, send interval is 0 msec, PW Label TTL is 2:

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,
'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,
'X'" - unknown return code, 'x' - return code 0

Type escape sequence to abort.

Success rate is 100 percent (5/5), round-trip min/avg/max = 6/10/18 ms

MPLSOAM O < > .



. show mpls oam

show mpls oam

MPLSOAM 2% > K|

MPLS OAM i & F~$ 5 121%, XR EXEC & — KT showmplsoam =~ > RZH L £,

show mplsoam {client | counters {global | packet} | interface type interface-path-id}

X DA client

LSPV 4 —NIZBEHINTWDE I FA T v b aFERLET,

counters global

LSPHiGEZ u— )L B U 2 EF R LET,

counters packet

LSP MiGE N7 v b h oo X aFRRLET,

interface

BFEDA 2 —T7 A A0 LSP MEEE#WE R LET,

type

AR —=T oA RAEA T, FEHIZOWNTIR, RS (?) AL AT
A ~NVTEZIRLTLLTEEN,

interface-path-id

WA L H—T = A ZAFETIMEEAS X —T = A A,
GE) N —HIBERESNTWDETRTCOAL U H—T A ADY A b
%%%T?‘é 1Z. showinterfaces=~> REFHLET,

= Z ORESLOFEMIZHOW T, 8T (2) 2L TH T A o~
ZZRLTTEEN,

ATV RFEIFIN R T AN NOBEEIIEIED Y EEAL

AT R E—F XR EXEC £ — }
a7 FEE JY—R  EENE

JIY—260 ZOa~xy RBREAINE LT,

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

221D 221D ik

mpls-te  FEAHR

Y

mpls-ldp  FE A B

"

mpls-static 37 Iy

Y
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show mpls oam .

Bl WIZ. MPLS OAM 7 54 7 > Mz 25+ 5657 L7,

RP/0/RP0/cpu 0: router# show mpls oam client

Client Process: 1l2vpn mgr Node: 0/0/SP Pid: 418014
Client Process: te control Node: 0/0/SP Pid: 639227

WDORT, ZOHNIERINDIEER 7 A — LV REHRALET,

% 1:show mpls oam client A< > K 7 4 —)L EDEiBA

J4—JLF |EiBA

Client P4 T v OTakv R,
Process

MPLSOAM O < > .
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. show mpls oam database

show mpls oam database

MPLS OAM 7 — % ~— A {E# & R~ § 5 121%. XR EXEC & — K C show mplsoam database =
~U REEHLET,

show mpls oam database {requests | tt-requests} [detail] [handle handle-value ]

EX DA requests  ZRTF — X RX—REFRLET,

tt-requests v J — [ L—RBLRT — I R—A 2 FORLET,

detail (EE) FriEREFRLET,

handle (EE) »v RUERE B L £,

handlevalue JLI/~> R/LAE, #iPAIL 0 ~ 4294967295 T,

ATV ERFIHIL T AN FOBEEIMEETH Y EH A,

AU RE—F XR EXEC € — }
avy FER J1)—=x EENE

YU —260 Z0Oa<y RRPREAINE LT,

FEREDHA KSq4y ZOa~xy FOMHICHETDREDTA R4 /13H 0 A,

22X 1D 221D ik

mpls-te  FEA 0
y

mpls-ldp 37 Hi
)

mpls-static A Hi
n

i KIZ, MPLS OAM 7 — X ~N— X DFAME MR = FonT 20 %2~ L ET,

RP/0/RPO/cpu 0: router# show mpls oam database request detail
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traceroute mpls ipv4

Label Distribution Protocol (LDP) IPv4 365 ~DBEIFZ N v RRTZEBL— K E2FHR5I1C
IZ. XR EXEC “£— KT traceroutempls =~ > R&2MH L £,

traceroute mpls ipv4 .

traceroute mpls ipvdaddress/mask [destination start-address end-address address-increment]

[exp exp-bits] [flagsfec]

[force-explicit-null] [output {interface type interface-path-id [nexthop

nexthop-address] | [nexthop nexthop-address]}] [reply {dscp dscp-value | reply mode {ipv4 |
router-alert}}] [revision version] [source source-address] [timeout timeout] [ttl value] [verbose]
[fec-type {bgp |generic |ldp}]

B DEREA

address/mask

AUV 7 e hab (LDP) V7 4 w7 A& LSRR A 7%
BELET, 508D T7 KL A L7 4 v 7 ABLUOSEET FLX
Py RT—7 = 27D v ML

destination start-address
end-address
address-increment

To—FR Ny MERET LA E LTHERT A2y hU—2 127
7T RUVAZRELET,

start address

Xy NU—27 T KL 2D,
end address

Fy NT—7 T RLADKT,
address increment

Fv bU—2 7 N ADESE,

exp exp-bits

EE) —a—I5&Ic%t$ 5 MPLS ~v % —® MPLS & 7 1 — /L
NMEZEELET, HETX28AIE. 0~7TT, T 74/ IO
‘(“ﬁ‘o

flags fec

(EE) BEEh~ 7 2 (FEC) A4 v 7 KEREA, Hiflk/L— 2 TH
TENDEIITHEELET,

force-explicit-null

(EE) FEHEFEROITRM 2 XV T )L & 8E| 12 MPLS 5 ~L
AB ZITBML, &END 2FEH DR Y 7 TO LSP OIHE O H
\Z LSPping #3252 L 2T LET,

output interface

(&) =a—ZRATy FREESNOIHNA =T = 2%
fRELET,

type

A B =Tz A AEZAT, FEMIZHOWTIX, BT (2 o714
~IVTREREZR M L £,
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. traceroute mpls ipv4

MPLSOAM 2% > K|

interface-path-id

WA A —T 2 A AL X —T = A A,

GE) N—FIHEREENTNWDITRTDOA L Z—T oA AD
U2 N &EFRTHIZTIL, showinterfaces i~ RaEfEH L
i‘a‘o

FEMZOWTIE. BTG 2 oA v~ THEREEFER L3,

nexthop

fEE) R AP KRy TDIPT RLAZRELET,

nexthop-address

L&) FZ7 AN Ry FDIPT FLA,

reply dscp dscp-value

(f£&) MPLS = a2 —|5& O DiffServ = — K A" A > Mz EEL E
R

reply mode { ipv4 |
router-alert}

(fEE) =a—BRTy FOISEE—RFEZHEELET,
ipv4

IPv4 UDP /X7 > b CIRE (77 4V 1)
router-alert

J—& T T — ~&ETe IPvd UDP 7 v b T

revision version

() Cisco VRIETLV X—Y a3y 74— /L REZFHRELET,

* 1 RFC-ietf-mpls-Isp-ping-03 (initial)
¢ 2 RFC-ietf-mpls-lsp-ping-03 (rev 1)
* 3 RFC-ietf-mpls-lsp-ping-03 (rev 2)
* 4 RFC-ietf-mpls-Isp-ping-09 (initial)

sour ce source-address

(EE) =a—2RATy b THASNDEEILT FUAZIREL
i'fo

timeout timeoutt

(FE) #4270  EEEREMTRELET, #PHIX 0 ~ 3600
T¥, T 74/ MEIX2 T,

ttl value UEE) Ry TR RkEEHELET @HX 1~ 255 TT)
verbose (fEE) MPLS =a— 5%, <7y hEEEDT LA, BIOR

ha— Ragte, FEMHAERE A X —T M LET,
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traceroute mpls ipv4 .

fec-type UEE) M+ 5% FEC #A 72 ELET,
bgp
BGP & L CFEC # A 7% AL £7,
generic
generic & L CFEC # A 7 H L E7,
Idp
LDP & LCFEC # A 7 &M L £7,

AR TIAIE

O R E—F

exp exp-bits : 0
reply mode : IPv4

timeout timeout : 2

XR EXEC E— K

avy FERE

JU—Z  EEAR

FEREDHA RKS4 Y

\}

YY) —R60 ZOa<vwy RRNEAINE L,

GE)

J6 LSP Cld, traceroutempls 2~ Rigx¥ AR — F & T EH A, LSP /YA T LSP 2t
ENTHAT, MBS A —T oA AL LTSN T,

MPLSLSP + L —ZOENEIZEET 25 EDEMIZ,.  [SystemMonitoring Configuration Guide] %
ZHLTLZE0,

221D

3l

2RY B
ID

mpls-te  FEHEY | FZIAL

mpls-ldp  FEAHY | EXAA

WIZ, 5 P L—A T LB RLET,

RP/0/RP0O/cpu 0: router# traceroute mpls ipv4 140.140.140.140/32
destination 127.0.0.10 127.0.0.15 1

Tracing MPLS Label Switched Path to 140.140.140.140/32, timeout is 2
seconds

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,
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. traceroute mpls ipv4

'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,

'X'" - unknown return code, 'x' - return code 0

Type escape sequence to abort.

Destination address 127.0.0.10

0 196.100.1.41 MRU 4470 [Labels: 19 Exp: 0]
L 1 196.100.1.42 MRU 4470 [Labels: 86 Exp: 0] 360 ms

2 196.100.1.50 MRU 4470 [Labels: implicit-null Exp: 0] 8 ms
1'3196.100.1.18 9 ms

RIZ., generic 33 X WY verbose 47> 3 » THE L7 FEC ¥ A 7 O%i% % hL—AT %
BlErRLET,

RP/0/RP0O/cpu 0: router# traceroute mpls ipv4 11.11.11.11/32 fec-type generic output
interface gigabitEthernet 0/0/0/3
nexthop 172.40.103.2 verbose

Tracing MPLS Label Switched Path to 11.11.11.11/32, timeout is 2 seconds

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,
'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,
'X' - unknown return code, 'x' - return code 0

Type escape sequence to abort.

172.40.103.1 172.40.103.2 MRU 1500 [Labels: 16038 Exp: 0]

172.40.103.2 173.101.103.1 MRU 1500 [Labels: 16037 Exp: 0] 6 ms, ret code 8
173.101.103.1 11.101.11.11 MRU 1500 [Labels: implicit-null Exp: 0] 4 ms, ret code 8
11.101.11.11 6 ms, ret code 3

- BB
w N P o
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traceroute mpls multipath

traceroute mpls multipath .

AIV—2 LI —Z B TLSP W 8D 2 LN TE LT RTONRRERHT HITIE, XR
EXEC “&— KT traceroute mplsmultipath =~ > & H L £9°,

traceroute mpls multipath ipv4 addresssmask [destination start-address/end-address
address-increment] [exp exp-bits] [flagsfec] [force-explicit-null] [hashkey ipv4 bitmap bit-size]

[interval min-send-delay]

[output {interface type interface-path-id [nexthop nexthop-address]

| [nexthop nexthop-address]}] [reply {dscp dscp-value | reply mode{ipv4 |router-alert}}]
[retry-count count] [revision version] [source source-address| [timeout timeout] [ttl value]
[verbose] [fec-type {bgp |generic |ldp}]

B DEREA

ipvd

FAUVEMAR 7 e k@b (LDP) IPvA 7 RL R & LTsie s A 7548
ELET,

address/mask

SEHEDT RLA LT 4 v 7 ABLOSET FLA Xy hU—7 =
AT DYy MK,

destination start-address
end-address address
-increment

EE) =a—FRA Ny MEdeT7 RLAE LTERTLS Ry U —
71217 RLAZEBELET,

start-address

X hT—27 7 R ADHA,
end-address

Xy NU—7 7T RLADHT,
address-increment

F v bU—2 T F L ADORSIE,

exp exp-bits

EE) = —s&lTxt+ % MPLS ~v % —® MPLS &8 7 + — /L
FMEZEELET, FHETXH&MIE. 0~7TF, T 74/ M0
T,

flagsfec

() ®nik%fi7 7 2 (FEC) A ¥ v ZIRaEds, kL —2 TH
TENLEIITHEELET,

force-explicit-null

L) FEBEFH RO/ XV T L BRI C MPLS 5 ~L
ALy JIEBML, &% 6 2&BOR v 7 TO LSP DR O
\Z LSPping ZfHEHT 25 Z L 2FFr T LET,

hashkey ipv4 bitmap
bit-size

UEE) "y iva 2=/ VFRABREOL—Y a2 ha—L%&7]
BRI LEd, #PHIZ0~256 T, &7 +/L MElE32 T,

interval min-send-delay

(EE) ZREOBEMBEZEELES (I VBEA) o &30
~ 3600000 T, 7 74/L ME0 TT,
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. traceroute mpls multipath

MPLSOAM 2% > K|

output interface

(EE) =a—ZRAT7y FREMESHOIHNA v F =T =1 A%
FRELET,

type

AB—=T A RXFAT,
Y TREREA M L £,

RSOV T, BERIfF () AT A v

interface-path-id

MR, A —T 2 A AFETIEA X —T = A A,

GE) N—FIIBEREENTWVLITRTOAL L F—T oA AD
U2 R EFRT HIZTIL, showinterfaces i~ &AL
i‘j‘o

FEAICOWTIE, BERIfF () Ao T4 TR LT,

nexthop

UEE) X7 ARy TDOIPT RLAZIBEELET,

nexthop-address

(fEH) %27 AN KRy TOIPT RLA,

reply dscp dscp-value

() MPLS — 2 —5& 0 DiffServ = — R A" A o M %
kR

fRELE

reply mode| ipv4 |
router-alert]

(EE) —ma—ZFRAry FOREE—REEELET,
ipvd

IPv4 UDP /3% > N CTIR%& (F 741 b)
router-alert

J—& 75— N &ETe IPvd UDP 37 v kT

retry-count count

( Jé'n) ~ )L F /XA LSP traceroute P OF RS TR A FE L F T, K

{EE
DEFEHRIT T ET,

o RUFL D T 2 —FER A,
7o b LTS A,

s RABLO = o —FRD | FEEDFRIFNAZFEITT HT2DITE
SNTZAN 5T R A& ROT b nGE, ®ipHI% 0
10 T9, T 74/ MNMEL3 TT,

KIS DT 3 —IZEDOFHETIC S A L

L
ixX \E
~~

revision version

(EE) Cisco JLIETLV N—T g v 74—V REBELET,

* 1 RFC-ietf-mpls-lsp-ping-03 (initial)
* 2 RFC-ietf-mpls-lsp-ping-03 (rev 1)
* 3 RFC-ietf-mpls-Isp-ping-03 (rev 2)
* 4 RFC-ietf-mpls-Isp-ping-09 (initial)

sour ce source-address

(EE) =a2—2RATy bTHERESNDEFEILT FVAZEEL
i‘é—o

timeout timeout

(EE) #4577 MAlEZHEATHEE LY. Fi
T, 774/ MEZ2 TT,

1L 0~ 3600
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traceroute mpls multipath .

ttl value UERD) o 7 ORABERE LET i 1~ 255 TF)

verbose (fE&) MPLS = a— &, b7y FEEHDOT LA BLUR
D a— REGT. FMBIE#RE A F—T M LET

fec-type (EE) M+ % FEC # A 7424 ELET,
bgp
BGP & L CFEC # A 7&MH L E7,
generic
generic & L CFEC # A &M H L £,
Idp
LDP & LCFEC # A FZ&H L £7,

ATV RTI4IILL  eXpexp-bits: 0
hashkey ipv4 bitmap bit-size : 4
interval min-send-delay : 0
reply mode : 1Pv4
retry-count : 3

timeout timeout : 2

av R E—F XR EXEC £— K
avr FERE J)—x  EEAE

YUY —260 Z0Oavy NRNEAINE LT,

FELOHA K54 > hashkeyipv4bitmap &—U — K& bit-size T DSMAP v /L F/SA 7 ¢ —/L R TR E N5
T RUVAOEZEGHIFILET, ERREIWIEE, *y NV —7 2K TOEM~ /LT A O %5
PHASIAA D £928, ~v K, 2 v R, T—ADO%K/L—F TOUEENEML £,

221D 2Ry B
ID

mpls-te  FEHEY | FEIAL

mpls-ldp FEAHRY | EXAAH

i WIZ, LDPIPv4 7L 7 4 w7 AL LTsuse & A T35 ET D0 Z2 R L E T,

RP/0/RP0/cpu 0: router# traceroute mpls multi ipv4 140.140.140.140/32 verbose
force-explicit-null
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. traceroute mpls multipath

Starting LSP Path Discovery for 140.140.140.140/32

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,

'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,

'X'" - unknown return code, 'x' - return code 0

Type escape sequence to abort.

LL!

Path 0 found,

output interface P0OS0/2/0/3 source 196.100.1.61 destination 127.0.0.1

0 196.100.1.61 196.100.1.62 MRU 4470 [Labels: 18/explicit-null Exp: 0/0] multipaths 0
L 1 196.100.1.62 196.100.1.10 MRU 4470 [Labels: 17/explicit-null Exp: 0/0] ret code 8
multipaths 1

L 2 196.100.1.10 196.100.1.18 MRU 4470 [Labels: implicit-null/explicit-null Exp: 0/0]
ret code 8 multipaths 1

! 3196.100.1.1018, ret code 3 multipaths 0

LL!

Path 1 found,

output interface GigabitEthernet0/3/0/0 source 196.100.1.5 destination 127.0.0.1

0 196.100.1.5 196.100.1.37 6 MRU 1500 [Labels: 18/explicit-null Exp: 0/0] multipaths

L 1 196.100.1.6 196.100.1.10 MRU 4470 [Labels: 17/explicit-null Exp: 0/0] ret code 8
multipaths 1
L 2 10196.0100.21.5 1010 196.0100.21.10 18 MRU 4470 [Labels: implicit-null/explicit-null
Exp: 0/0] ret code 8 multipaths 1
! 3 10196.0100.21.1018, ret code 3 multipaths O

Paths (found/broken/unexplored) (2/0/0)
Echo Request (sent/fail) (6/0)

Echo Reply (received/timeout) (6/0)
Total Time Elapsed 80 ms

RIZ. verbose 723 CFEC # A 7% LDP & L THRET HHEZRLET,

RP/0/RP0/cpu 0: router# traceroute mpls multipath ipv4 11.11.11.11/32 fec-type ldp
output interface gigabitEthernet 0/0/0/3
nexthop 172.40.103.2 verbose

Starting LSP Path Discovery for 11.11.11.11/32

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,
'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,
'X'" - unknown return code, 'x' - return code 0

Type escape sequence to abort.

LL!
Path 0 found,
output interface GigabitEthernet0/0/0/3 nexthop 172.40.103.2
source 172.40.103.1 destination 127.0.0.0
0 172.40.103.1 172.40.103.2 MRU 1500 [Labels: 16038 Exp: 0] multipaths 0
L 1 172.40.103.2 173.101.103.1 MRU 1500 [Labels: 16037 Exp: 0] ret code 8 multipaths 1
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traceroute mpls multipath .

L 2 173.101.103.1 11.101.11.11 MRU 1500 [Labels: implicit-null Exp: 0] ret code 8
multipaths 1

! 3 11.101.11.11, ret code 3 multipaths O

Paths (found/broken/unexplored) (1/0/0)
Echo Request (sent/fail) (3/0)

Echo Reply (received/timeout) (3/0)
Total Time Elapsed 21 ms
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. traceroute mpls traffic-eng

traceroute mpls traffic-eng

MPLSOAM 2% > K|

MPLS b7 7 4 w7 =y =7 Y7 (TE) hrxie LTHESA TEHHEETHITIE, XR
EXEC “&— KT traceroute mplstraffic-eng =~ > R&ffH L £,

traceroute mplstraffic-eng
address-increment increment

tunnel tunnel-ID [destination start-address end-address
-mask] [exp exp-bits] [flagsfec] [force-explicit-null] [reply {dscp

dscp-value | reply mode {ipv4 | router-alert}}] [revision version] [source source-address]
[timeout timeout] [ttl value] [verbose]

=340

'_E_Iu“:I

BH tunnel

MPLS-TE h o XL D A FHIEELET,

tunnel-ID

ropr LB —T AR,

destination start-address
end-address address
-increment increment-mask

(EE) —oa—BR Ay M7 FLRAE L CHERATS 2y b
U— 27 1277 RLAEBELET,

start-address

Xy NT—27 7 KL ZADRA,
end-address

Xy hU—27 7 RLADKT,
address-increment

Xy NU—27 7 KL ADHESE,
increment-mask

Zy NT—27 7T RLADHS~ AT,

exp exp-bits () = a—5512%H4 % MPLS ~ v &' —0 MPLS th 7 1 —
NVREZEEELET, FEECTE &AL, 0~7TY, T 74/ 1
X0 T,

flags fec (L&) %7 9 2 (FEC) A Z v 7 KD, kL —4& T3

TENHEIITHRELET,

force-explicit-null

(EE) FEEEFHROFTRA R XL T ~UL Z 58I MPLS 7 X
b ARy ZIGEML., %NS 2FBOFR S TOLSP DRFEO
MHIZ LSP ping 2T 5 Z L 27 LET,

reply dscp dscp-value

(f£&) MPLS a2 —5& D DiffServ = — K AR > MEZIEE L
7
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AU RTIHIbE

aAvURE—F

traceroute mpls traffic-eng .

reply mode| ipv4 |
router-alert]

(ER) =a—8RkRAry FOISEE—REZHEELET,
ipv4

IPv4 UDP /X7y N CIRE (T 7 4V 1)
router-alert

J—H T T — ~&ETr IPvd UDP /347 v h T

revision version

(EE) CiscoEBETLV XN—Ya v 74— REEELET,

* 1 RFC-ietf-mpls-Isp-ping-03 (initial)
¢ 2 RFC-ietf-mpls-lsp-ping-03 (rev 1)
* 3 RFC-ietf-mpls-lsp-ping-03 (rev 2)
* 4 RFC-ietf-mpls-Isp-ping-09 (initial)

sour ce source-address

(ER) =a—ZRAT7y P TSN DEETT FLAZIRE
LET,

timeout timeout

(ER) ZA L7 U MHEEZFHEATHEE L £J, #EIHIE0~3600
TY. 774/ MEIZ2 T,

ttl value (B Ay 7ORKREERELET @FIE 1~255 TF) .

verbose (fEE) MPLS T —5%&, Ry FEEHEDT FL A, BIUE
Da— R&E&Te, FMENERE A =T ML ET,

exp exp-bits : 0

reply mode : IPv4

timeout timeout : 2

XR EXEC E— R

avy FERE

FEREDHA KSM4 Y

IJ IJ—Z

LEAE

YY) —R60 ZOa~vwy NRNEAINE L,

vy ROFEHICHEETIEEDOTA R4 03560 ¥ A,

221D

2Ry EE

ID

mpls-te  FEHR
D

mpls-ldp 35z 72 By
"

MPLSOAM O < > .
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. traceroute mpls traffic-eng

&IZ, MPLS-TE kv RV & LT aiEET B2 R LE7,

RP/0/RPO/cpu 0: router# traceroute mpls traffic-eng tunnel 13

Tracing MPLS TE Label Switched Path on tunnel-tel3, timeout is 2 seconds

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,
'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,
'X'" - unknown return code, 'x' - return code 0

Type escape sequence to abort.

0 0.0.0.0 11.0.0.1 MRU 1500 [Labels: 16003 Exp: 0]
L 1 192.168.200.2 192.168.170.1 MRU 1500 [Labels: implicit-null Exp: 0] 110 ms
12

192.168.170.1 0.0.0.0 MRU 0 [No Label] 169 ms
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traceroute pseudowire multisegment .

traceroute pseudowire multisegment

< IVTF T A NERPBRROD T UL E A A F A (LSP) ZHERBT 5121%. XREXEC & —
K -C traceroute pseudowire multissgment =~ > R&2H L £9°,

traceroute pseudowire multissgment address pw-id [exp exp-bits] [flagsfec] [reply {dscp
dscp-value | mode {ipv4 | no-reply |router-alert | control-channel} | pad-tlv}] [source
source-address]  [timeout timeout] [verbose]

X NN address

KD S-PEDT KL A,

pw-id

KD S-PE ~DEELIEHRE 77 A ok DERLLECHR 1D,

exp exp-bits

UTLE) =a—Zlc%+ % MPLS ~v % —@ MPLS 3B 7 1 — /L
NMMEZfFELET, HETEIHMIL. 0~7 T, T 74/ ME
0 Tj_o

flagsfec

(EE) k%7 7 2 (FEC) A% v 7 /iEns, kL —4 TF
TFEanskoiciEE L7,

reply dscp dscp-value

({£E) MPLS == — 52D DiffServ = — N KA > MEZXIEELF
ﬁ—o

mode {ipv4|router-alert

| no-reply
control-channel}

(EE) =a—Z2RkTy FOISEE—REZREELET,
no-reply

JRE LR
ipvd

IPv4 UDP /"7 v b TINE (T 74V 1)
router-alert

IP/LV—% 77— F&i%E L TIPv4 UDP /X7 v F TIRE
control-channel

VCCV il F ¥ v O & 58 L £,

ERFAHETF v 2 NVOT ) r—yar2EHL UK LET,
ZAUE, IRE R R VCCV BMEH ST B B EUEfRIC 72w A &
NET, 2L, BEIERR ping DF 7 4L b ORIRiL T,

pad-tlv

(EE) /Xy FRTLV @& sns Lo ICHEELET,

sour ce source-address

(EE) =a2—2RATy PTHEHENDSEFEILT FVAZEEL
ij‘o

timeout timeout

UER) A7 0 MNEBEMHEATHE L ET, & 0~ 3600
TY, T 74V MEIX 2T,

MPLSOAM O < > .



. traceroute pseudowire multisegment

MPLSOAM 2% > K|

verbose (&) MPLS = —J5%&, 7 v hEEEHEDOT FL A, BIUORE
Da—RaxaEte, FEMEERE A X —T M LET,
ATV RTFI4IL  eXpexp-bits: 0

reply-mode : IPv4

timeout timeout : 2 ¥
ATV R E—R XR EXEC £— R
vy FERE J1)—=x EERNE
VY —260 ZOa<vwy RPREASNE L,

FEREDHA R4V

Lo~y ROMMITHET DREDTA R4 1TH Y A,

2ZX2 1D 2R EE
ID
mpls-te  FELHR
D

mpls-ldp 35z 72 Y

WO, WORPERE 7 A FPBIO ML= — " RERy T EEwT DL
ZRLTWET (AR 7L S-PE £7213VE—F T-PE) , T-PEl H0Or—H)L &
7" A2 ME S-PE1 80.80.80.80 (2% & S 4L, BELIELHR ID 1X 100 IZERESNE T, v /T
T 7 A v NRPECHRE O % O G RRE 7 A > % S-PEI 80.80.80.80 7> & T-PE2
90.90.90.90 TH V. BELIEIHR ID 13 300 [T E SNET,

RP/0/RP0/cpu 0: router# traceroute pseudowire multisegment 80.80.80.80 100

Tracing MS-PW to 80.80.80.80 VC: 100, timeout is 2 seconds

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,
'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,
'X'" - unknown return code, 'x' - return code 0

Type escape sequence to abort.

0 1.2.1.2 MRU 1500 [Outgoing Labels: 20495 Exp: 0]
L 1 1.2.1.1 MRU 1500 [Outgoing Labels: 24587 Exp: 0] 13 ms
local 70.70.70.70 remote 80.80.80.80 pw-id 100
!'21.4.1.1 9 ms
local 80.80.80.80 remote 90.90.90.90 pw-id 300

. MPLSOAM O < >



| MpLsoam <> K

traceroute mpls traffic-eng tunnel-te (P2P) .

traceroute mpls traffic-eng tunnel-te (P2P)

A MY —RA 2 MEFICMPLS N7 7 4 v 7 =P =7 U7 (TE) hrxd LTs
HeH A T HFRET HIT1E. XREXEC *&— R traceroute mplstraffic-eng tunnel-te (P2P) =1~ >~

RZ2fHLET,

traceroute mplstraffic-eng tunnel-te tunnel-ID [destination start-address end-address
address-increment increment-mask] [exp exp-bits] [flagsfec] [force-explicit-null] [reply {dscp
dscp-value | mode {ipv4 | router-alert}}] [revision version] [source source-address| [timeout
timeout] [ttl value] [verbose]

BX DA

tunnel-te MPLS-TE b XD A FHIEELET,
tunnel-1D Mo A B —T A A,

destination start-address
end-address address
-increment increment-mask

(ER) =a—FR 7y MEkET RLAE LTHEMATH xRy b
J— 71277 RLAZEELET,

start-address

Xy NU—27 7 R ADORA,
end-address

Xy NU—27 7 RLADKT,
address-increment

Fv RT—2 7 KL ZOBISME,
increment-mask

Ty NI =2 T RLADEG~ A,

exp exp-bits UEE) = —S12%Hd % MPLS ~v % —0 MPLS 8 7 1 —
LVREEEELET, HECTX2%AIX. 0~7T3, 774/ b
X0 C9,

flags fec (EE) mikfli7 7 2 (FEC) A% v 7 WEEDS, HifkL— & T3

TENLEITHRELET,

force-explicit-null

UEE) FEEEFEROBIRIZ XV T UL % R IC MPLS 5 X
Jb ARy 7B, %NS 2FEB DRy 7 TO LSP DRFED
FRHIZ LSP ping 235 Z & ZFFT LET,

reply dscp dscp-value

(f£&) MPLS 22— 5% O DiffServ = — K "1 > MEZIEE L
£7

MPLSOAM O < > .



. traceroute mpls traffic-eng tunnel-te (P2P)

AU RTIHIbE

aAvURE—F

MPLSOAM 2% > K|

reply-mode| ipv4 |
router-alert]

(EE) =a—8RkRry FOISEE—RZHEELET,
ipvd

IPv4 UDP /37 v N CIRE (T 74V 1)
router-alert

—H T T — K& gie IPvA UDP /7 v k TIE

revision version

(L) Cisco JLIE TLV N—Ya v 7 4 — /L RZREL £ T,
* 1 RFC-ietf-mpls-Isp-ping-03 (initial)
¢ 2 RFC-ietf-mpls-lsp-ping-03 (rev 1)
* 3 RFC-ietf-mpls-lsp-ping-03 (rev 2)
* 4 RFC-ietf-mpls-Isp-ping-09 (initial)

sour ce source-address

(EE) =a—3RATy b THHSNDEFETLT N AZRE
L/jzj«o

timeout timeout

(ER) 2 A L7 7 MR Z AL CREE LE 4, #iPHIZ0~3600
T¥., 774N MEE2 TY,

ttl value (LR Ry 7ORKEEZFBELET @HFHIX 1~255TT) .

verbose (fEE) MPLSTa—I%&, /7y MEEHEDT LA, BLURE
Va—RFagte, S NERE A R—T VI LET,

exp exp-bits : 0

reply-mode : IPv4

timeout timeout : 2

XR EXEC E— R

avy FERE

FEREDHA KSM4 Y

)1)—=R

EEAR

YY) —R60 ZOa~vy NRNEAINE L,

ZDawy ROFEHICEETLIEEDOTA R4 03560 ¥ A,

221D

2Ry EE

ID

mpls-te  FEHR
D

mpls-ldp 35z 72 By
"
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traceroute mpls traffic-eng tunnel-te (P2P) .

&IZ, MPLS-TE kv RV & LT atEET B2 R LE7,

RP/0/RPO/cpu 0:

router# traceroute mpls traffic-eng tunnel-te 13

Tracing MPLS TE Label Switched Path on tunnel-tel3, timeout is 2 seconds

Codes:

g
D'
"'
rpr
'R
'e

DS Map mismatch,

transit router,
unknown return code,

'Q' - request not sent, '.' - timeout,
labeled output interface, 'B' - unlabeled output interface,
'F' - no FEC mapping, 'f' - FEC mismatch,
malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
no rx intf label prot, 'p' - premature termination of LSP,
'I'" - unknown upstream index,

'x'" - return code O

Type escape sequence to abort.

0 0.
L1
12

0.0.0 11.0.0.1 MRU 1500 [Labels: 16003 Exp: 0]
192.168.200.2 192.168.170.1 MRU 1500 [Labels: implicit-null Exp: 0] 110 ms

192.168.170.1 0.0.0.0 MRU 0 [No Label] 169 ms

MPLSOAM O < > .



. traceroute mpls traffic-eng tunnel-tp

MPLSOAM 2% > K|

traceroute mpls traffic-eng tunnel-tp

SESE~DBENFIZ T NinTe 8B 0— M &R 5121, XR EXEC & — R T traceroute mpls
trafficengtunnel-tp =~ > RZEHA L £,

traceroutemplstraffic-eng tunnel-tp tunnel-id [ddmap] [destination start-address end-address
increment] [ encap{cv-ip| cv-non-ip | ip}] [exp exp-bits] [flags {fec| reverse-verification }] [
Isp{active| protect | working}][reply {dscp dscp-value | mode{control-channel | no-reply } |
pad-tlv}] [source source-address| [timeout timeout] [ttl value] [verbose]

B DR

un
&

tunnel-tp tunnel-1D

MPLS K5 v AR— K712 757 AL (MPLS-TP) K
VRVBIRM RN B =T 2 ZAF T L LT
WA TEWELET, oA F—T A
ZDOFPHIL 0 ~ 65535 T,

ddmap

() U A M) =LA~y 7
(DDMAP) TLV 28 LSP = o —BRIZEEN D L 9
WZHEELET,

destination start-address end-address
increment

Ta—BR Ny MEET FLRE U THEHRT AR Y
FO—2 12787 RLAZELET,

start address

v U= T KU ADORA,
end address

BTy hU—27 T KL ADRAS,
addressincrement

Xy NT—27 T KL ZOBAME (10 Ol £
721X IP 7 R L ATER .

encap { cv-ip | cv-non-ip | ip }

(EE) FH % MPLS-TP I 7B/ b & A 7 &5
ﬁiﬂbi—gqo

cv-ip

GACH F % /L 0x0021 TIX IP 7 7L L% ff
)EH L\iﬁ—o

cv-non-ip

GACH 7+ /b 0x0025 TIZIE IP W 7 &/ kL%
R LET,

IP bz L E7,
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traceroute mpls traffic-eng tunnel-tp .

exp exp-bits

ER) == —S&IZ%4 % MPLS ~ v 4 —® MPLS
BT 4 — L MEZIEELET, FHETE %ML,
0~77T%, T74/LHME0TT,

flags { fec| reverse-verification }

=) HHT2 79747 a 2R ELET,
fec

RSl 7 7 A (FEC) A X v 7 WEEAS ik —
HATEITENDZ L EZERLET,

rever se-verification

Y 8= AR AR RE 2 ER L 4,

Isp { active| protect | working }

(EE) 32 LSP #fE L £7,
active

7 27 47 MPLS-TP k> %L,
protect

{3 MPLS-TP k> %L,
working

#{E MPLS-TP bk > %/,

(G£)  MPLS-TP b U R L T
H. ZOF T a s EEHATH L, LSP
IRADTT — /I TEET,

reply dscp dscp-value

(f£&) MPLS — = —i & D DiffServ 22— K A" A
MEZEELET,

mode [control-channdl ]

(EE) =a =Ry bOISEET— REEEL
£

control-channel

oy ha— LT v RAEN L CREZE P
R

L%

i

sour ce source-address

EE) ma—FRk Ay hCHEHINEETT
R AZRELET,

timeout timeout

UER) #4170 MNEREMEATHEELET,
#iPHIZ 0 ~ 3600 T9, T 7 /L MEIX2 TH,

ttl value

(&) MPLS 7~V T END TTLEAZEE L
*4 (FPEIT 1 ~255 TF) .

MPLSOAM O < > .
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. traceroute mpls traffic-eng tunnel-tp

ARV R TIFIE

aAvU kR E—F

verbose (f£E) MPLS = a— &, 7 v hEEEHEDOT R
VA, BIORY a— K&2&te, M 11EREZ A
F—T M LET,

exp exp-bits: 0

timeout timeout : 2

XR EXEC E— K

avy FERE

FEREDHA FS1 Y

JU—Z  EERAR

Y =260 ZOa<vwy FNEAINE LT,

Zoawy ROFEHICHETIREEDOTA R4 03560 ¥ A,

222 1D

3l

2Ry EE

ID

mpls-te  FELHEY | EX AL
mpls-ldp FEAHRY | EXIAAHR

Wiz, FEIP-ACH &1 7 Ak % H L 7= traceroute mplstraffic-eng tunnel-tp =~ > K
DO Z R L ET,

RP/0/RP0O/cpu 0: router# traceroute mpls traffic-eng tunnel-tp 1 encap cv-non-ip

Tracing MPLS TP Label Switched Path on tunnel-tpl, timeout is 2 seconds

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,
'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,
'X' - unknown return code, 'x' - return code 0

Type escape sequence to abort.
0 Node ID 10.10.10.1, Global ID 0 MRU 1500 [Labels: 1000 Exp: 0]

L 1 Node ID 10.10.10.2, Global ID 0 MRU 1500 [Labels: 1100 Exp: 0] 3 ms
! 2 Node ID 12.12.12.3, Global ID 0 4 ms

WIZ, FEIP-ACH # 72 /b L OLEA 7> a v & H L 7= traceroutemplstraffic-eng
tunnel-tp =~ > RO B Z R L E7,

RP/0/RPO/cpu 0: router# traceroute mpls traffic-eng tunnel-tp 1 encap cv-non-ip

Tracing MPLS TP Label Switched Path on tunnel-tpl, timeout is 2 seconds

. MPLSOAM O < >
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traceroute mpls traffic-eng tunnel-tp .

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,
'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,
'X'" - unknown return code, 'x' - return code 0

Type escape sequence to abort.

0 Node ID
Ingress

L 1 Node ID
Ingress

! 2 Node ID

10.10.10.1,

10.10.10.2,

12.12.12.3,

Global ID 0 MRU 1500 [Labels: 1000 Exp: 0]
Egress Link ID 1
Global ID 0 MRU 1500 [Labels: 1100 Exp: 0] 3 ms

Egress Link ID 3
Global ID 0 4 ms

MPLSOAM O < > .
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. traceroute mpls traffic-eng tunnel-tp
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