MPLSOAM o< > ~

ZIDEYV2—)VTIE, vAF7a han T A4 v F 7 (MPLS) 7L AA »F K /XA

(LSP) MGk~ RIZOWTHBILET, nboa~vy RNE, 7—4% 7L —UEEEZRTB
X O2Wi¥ 2 FE A48 L, MPLS Operations, Administration, 33 JX U Maintenance (OAM; & ff]
BHBIOMRST) YVa—valilBFdEIOa~vy Ky ey £,

MPLS D&, REMEE., BXOBIOFEMII W TIE, 22 L T 7ZE0,

clear mpls oam counters, 2 ~X—73

echo disable-vendor-extension, 4 ~X—<

mpls oam, 5 ~<—3

ping mpls ipv4, 6 ~<—

show mpls oam, 12 ~—¥

show mpls oam database, 14 ~—3/

traceroute mpls ipv4, 16 ~—3

traceroute mpls multipath, 21 ~X—3

CiscoNCS 5000 ') —X JL—ZEIFTMPLS av > F YT 7 LR B



MPLSOAM 27> K |
. clear mpls oam counters

clear mpls oam counters

MPLS OAM # U > % %27 U 73 5IZ1%, XREXEC &— R T clear mpls oam counters =~ > K% fifi
HLET,

clear mpls oam counters {global| interface [type interface-path-id]| /N7 bk}

BX DN global Ja—nu B 2Em s VT LET,
interface BELIEA VA —T2AA ADH T L2E7 VT LET,
type Sy B—T oA A BT, FEHICOWTIE, BRG (2) Fr T 10~

THEREAME M L T Z S0y,

interface-path-id WA L E—T =2 AETIMRBA o F—T = A A,

GE) N—BIZBUERESNTNDLITRTOAS v H—T A ADY Ak
% Fox9 BHIZ1X, show interfaces 2~ R&2fEH L £9°,
Jo— B2 ORESLDOFEZOW TR, BT (2) 2L TH U F4 0~
TEBRLTLIIZEEN,

packet Ta—N\NWXbry N o2 E 7 )7 LET,

ARVETIHIE  FopA FOBEEIEITZH V EHA,

aAvY K E—FK XR EXEC £— K
X FRE Uy—3% LENE
JUJ—26.0 ZOavy RNRBEAINE L,

FEREDHA RSA4Y —oa~vy ROFRICEETIHEDOHA RIA 01350 A,

Cisco NCS 5000 ') —X JL—SEIFTMPLS A% K )T 7L UR
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clear mpls oam counters [

#2710 524 1D a1E
mpls-ldp 4T
mpls-static FAT

1

wIZ, TR_RTHOZTa—)L MPLSOAM B 7 2% 7 )V 7T 50%ZRLET,

RP/0/RPO/CPUO:router# clear mpls oam counters global

CiscoNCS 5000 ') —X JL—ZEIFTMPLS av > F YT 7 LR
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B echo disable-vendor-extension

echo disable-vendor-extension

B DEREA

AU RTIAIE

ATV R E—F

av Y RERE

EREDHA K4

221D

1

Ta—FRNTORV T —HEEO X A4 7, £&, BIOME (TLV) O%EEET 4 =7 NMICT 5

121X, MPLSOAM =27 4 ¥ = L —3 3 » &— KT vendor extension 2~ > RZFEHLEI, 5

T4 FOBHEICETICIE. 20a~<y Rone FEREFEHLET,

echo disable-vendor-extension

no echo disable-vendor-extension

ZOawy FIESIBELITF -V —FNEH Y A,

77 L Ml 4 T,

MPLSOAM 22> 7 4 Fa b —T a3y E—F

J1)—=x EHAR
VY —26.0 Zoa=wy RNEAINE LT,

ZDavwy ROFEHICHETIREEDOTA R4 03560 ¥ A,

224 1D Bk
mpls-ldp FEAELY | EXIAHL
mpls-static MAELD | EXIAL

WIZ, Ta—BERTORVA—IETLV OREL2F 4 B—7 VT 502~ LET,

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

i Cisco NCS 5000 ') —X)—2MEIFTMPLS AT R YT7LUR
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mplsoam [}

mpls oam
MPLS OAM LSP Gk % A £ — 7 /VIZT HI2iE, XR 27 4 F a2 L—3 =3 F— FT mpls oam
ZHERALET, T740 FOBEICERTICE, Z0a~<wr RO no BEREEHALET,
mpls oam
no mpls oam
X DA Zoawy RIZEBIEELIETF—T—NiEbH D A,

ARVETIAIE F T kT, MPLS OAM 81T 4 £ — 7 T /> TV ET,

AV kFE—F XRa> 7 4Fa2l— gy F—FR
vy PR Yy—2 LERE
JY—26.0 Zoawy RNEAINE LT,

FERLEDHA FS4 Y mplsoam 2+ F& OAM OHEREIZ OV TIE, RFC4379 #BM LT 2 &0y,

2R 1D 224 1D Bk
mpls-ldp FEAED . EXIAAK
mpls-static MY FEIAL
151 KIZ, MPLS OAM % A 2 —T7 M T Bz~ LET,

RP/0/RP0/CPUO:router# configure
RP/0/RP0O/CPUO:router (config) # mpls oam
RP/0/RP0/CPUO:router (config-oam) #

CiscoNCS 5000 ') —X JL—ZEIFTMPLS av > F YT 7 LR
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. ping mpls ipvé

ping mpls ipv4

MPLSOAM O < > K

Label Distribution Protocol (LDP) IPv4 7 KL & & LCside ¥ A 7 xR ET S Z L1k »TMPLS
WA NOEEAREME &y U — 7 ki A a8 T 5 121%. XR EXEC *£— R C ping mpls ipv4 =~

Y R LET,

ping mpls ipv4 address/mask [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}] [size packet-size] [source source-address] [sweep min value max value
increment] [timeout timeout] [ttl value] [verbose] [fec-type {bgp| generic| ldp}]

BX DA

address/mask

WHROT RVA T VT w7 2B L%
T RLAZRYy NU—7 =27 DEy ML

destinationstart addressend addressaddress increment

(EE) ==a—ZRATy b7 LA
ELTHMT Ry hU—27 12787 R
AEEELET,

start address

Ty bU—7 T R ADBA,
end address

KTy FU—27 7 R 2D,
address increment

Zy NT—27 7 RLADOESME (10
EBOMEEZIZIPT FLATER)

dsmap

HFE) A9 AN)—h <o
(DSMAP) # A 7D &3 L OMEALSP =
a—BLRICEEND LI ELET,

expexp-bits

(ER) =a—5&ITxkd 5 MPLS ~ v 4 —
D MPLS #Br 7  —/L FEZIEE L £,
RETZ &ML, 0~7 T, T 74/
Z 0 TY,

force-explicit-null

(EE) FEEEFHROPRI e XL T~
ZRHIIIZ MPLS 7~ A% 7 12BN
L. &N 2HHDKR v 7 TOD LSP DY
HOKHIZ LSP ping 325 = & 2]
LET,

i Cisco NCS 5000 ') —X)—2MEIFTMPLS AT R YT7LUR
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ping mpls ipvé4 .

intervalmin-send-delay (EE) ERMOBERBEREELET (2
U RbEALT) o #PHIZ 0 ~ 3600000 T9, T
7 F )V ML 0 TY,

output interface (EE) =mo—FR 7y bREEEIND
HIA v B —T A AERELET,
type AVBE—=T A A ZAT, FHEMIZONT
SERITE () A T4 v~ VT RERE
EHALET,
interface-path-id WA A —T oA AFETZIREA o Z—
TxA A,

G¥) = ZICBUERRE SN TN DT
TOA LV EZ—T =2 ADY A &
F/RT D21, show interfaces =

~ U REfEHLES,

FEMIZOWTIE, BERRF (2) A TA v
~VTHRE R L E T,

nexthop (L&) RV ARKyTHIPT RLAEL
THRELET,

nexthop-iaddress (EE) RZAPFNTFYTFTOIPT KL XA,

padpattern (fEE) =a—ZRD/NNy R ANZ— %15
ELET,

repeatcount (EE) N7y M@k ET sEEEfEE

LET, #HPHIL 1 ~ 2147483647 T9, 7
7 4V LS T,

reply dscpdscp-value MPLS = =t —5& D DiffServ = — R AR A
MEZFE L ET,

CiscoNCS 5000 ') —X JL—ZEIFTMPLS av > F YT 7 LR
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. ping mpls ipvé

MPLSOAM O < >

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

Ta—YGRANT y FOISEE— REIEEL
£7,

no-reply
IS L
ipv4

IPv4 UDP /% v TS (F7 41
M)

router-alert

IPV—% 77— h&i%E LT IPv4
UDP /_7 v N TN

reply pad-tlv

Ny RTLV ZEEESND L IHEELE
‘g—o

sizepacket size

(f£E) 4 MPLS = a2 —HR X7 v h DX
7o b A XBLONSS MEARELE
9, FiPHIX 100 ~ 17986 T4, T 7 #/V k
X 100 T,

sourcesource-address

(EE) =a—Zk A7y b TSRS
HELT FLRAZIREL LT,

sweepmin valuemax valueinterval

UER) FEFAL=a— Ty FOHFA X
OFPHAEFRE L E T,

min value

Toa— X7y hOENA XET-IT
BRAGH A X (#PHIZ 100 ~ 17986 T
9)

max value

Ta— Ty hORKRYA XEIE
KTH A X (&L 100 ~ 17986 T
9)

interval

Ta— Rry kYA RXEWSyT 5T
DICFEH s D% EFEI 1 ~ 8993
<)
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ping mpls ipvé4 .

timeouttimeout EE) #A4 L7 v MEREZ D HEAL THRE
LE$, #PHIZ0~3600 T3, S 74k
Eix 2 T,

tthvalue (f-) MPLS -~V T &5 TTL fi

ZRELET @1 ~255T9) o

verbose ({E&) MPLS == —J§%&, 37 v hfE
FOTRLA, BXOREY =2— F&25T,
M AERE A F—T M LET,

fec-type (&) 3% FEC ¥ A 7% E L £
TO
generic
generic & L CFEC # A %Ml L &
‘?‘O
1dp
LDP & LCFEC ¥ A 7 %A L %
R
aAYXRTITAHILE  expexp bits: 0
intervalmin-send-delay: 0
repeatcount: 5
reply-mode: IPv4
timeouttimeout: 2
aAvU R E—F XR EXEC E— K
X FRE Yy—2 ZERR
JU—26.0 Zoavy RPEAINE L,

CiscoNCS 5000 ') —X JL—ZEIFTMPLS av > F YT 7 LR
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- MPLSOAM 27> K |
ping mpls ipvé

ERAEDHA FS4 2 outputinterface ¥—7 — R T, MPLS =2 —ZR/ 7 v MREESNDIM A L X —T =1 A%
FELET, fRELIHNA U F—T =24 AN LSP O TRWGE, ™7y MIdEShEE

Ao
sweep ¥ — U — FAEHINTWDLHE, BEA L F—7 A4 ADOMTU LY REWEITEE S
EFEA,

ping 2 ~v Y NZma—BRNry 82T FLRICEE L, ISEEZFHLET, ping ik, ~
AR A NEOETER/SA EOBIEZFHM L7720 . AR FBREFEFENE S0, E72i3MRE L T
WOPE I MEMERLTZY TEET,

(GE)  JELSP CliE, pingmpls 2~ REHAR— S THEREA, LSP /XA TH LSP A Sz
BT, WA X —T o4 AL LT SR ET,

227 1D 225 1D Bk
mpls-ldp FEAELY | EEIAI
151 W2, TULEA 71 b (LDP) L7 4 v 7 A& L THEZ A THIFEEL., REFHLT a—

NT ey OYA XOFMEEET 2B 2R LET,

RP/0/RP0O/CPUO:router# ping mpls ipv4 7.7.7.7/32 verbose sweep 100 200 15 repeat 1

Sending 1, [100..200]-byte MPLS Echos to 7.7.7.7/32,
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 178.0.0.1, return code 3
! size 115, reply addr 178.0.0.1, return code 3
! size 130, reply addr 178.0.0.1, return code 3
! size 145, reply addr 178.0.0.1, return code 3
! size 160, reply addr 178.0.0.1, return code 3
! size 175, reply addr 178.0.0.1, return code 3
! size 190, reply addr 178.0.0.1, return code 3

Success rate is 100 percent (7/7), round-trip min/avg/max = 2/2/4 ms

Cisco NCS 5000 & 1) —X L—Z[IFMPLS AT K J 77 LU R
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ping mpls ipvé4 .

RIZ. Label Distribution Protocol (LDP) DL 7 4 w7 AL LTDOREEX A 7L IWHAB I OEE
WMAT L a L UTFEC# A THBET HHl2RLET,

RP/0/RP0O/CPUO:router# ping mpls ipv4 7.7.7.7/32 fec-type generic output interface TenGigE
0/0/0/11 nexthop 79.1.0.2 verbose

Sending 5, 100-byte MPLS Echos to 7.7.7.7/32,
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 178.0.0.1, return code 3
! size 100, reply addr 178.0.0.1, return code 3
! size 100, reply addr 178.0.0.1, return code 3
J size 100, reply addr 178.0.0.1, return code 3
! size 100, reply addr 178.0.0.1, return code 3
Success rate is 100 percent (5/5), round-trip min/avg/max = 2/2/3 ms

CiscoNCS 5000 ') —X JL—ZEIFTMPLS av > F YT 7 LR
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MPLSOAM 27> K |
[l showmplsoam

show mpls oam

MPLS OAM 15# & £/~ 5121%. XR EXEC &— K C show mpls oam =~ > K& H L 7,

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

WX OHRH client LSPV H— NCBH SN TNE 2 T4 T MaFR LET,
counters global LSPHREEZ v — )L B v B R RoRr LET,
counters packet LSP fRGE N7y b h o 2 EFoRLET,
interface K DA v 2 —7 = A AD LSP WM&z £ L E7,
type AVE =Tz AR ZAT, FEMZOWTL, B/ () T4 0~

NTREREZ R L T IZE 0,

interface-path-id MPEA B —T oA AETNIMIEA o F—T = A A,

GE) N—ZBERESNTNDTXTDA v F—T = ADY A

k& FRT D21, show interfaces 2~ K& L E9,
J—Z ORESLOFEMIZ DWW T, BT () ZEHLTAH T4 0~
NTHBRLTIIEE N,

ARVETIHIE  For A hOBEEIIMERS Y EH A,

avYU KR E—F XR EXEC £— K
v FREE y—2 EENE
VY —26.0 Zoawy RNEAINE L,

ERLEDAA FSMY —oa~vy NOBRICEETZHEDOTA R4 VEdH Y FHA,

Cisco NCS 5000 ') —X JL—SEIFTMPLS A% K )T 7L UR
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showmplsoam ]

227 1D 224 ID Bk
mpls-ldp A HL D
mpls-static HEAHLD

1 WIZ. MPLSOAM 7 54 7 MERAFERTHHWERLET,

RP/0/RP0/CPUO:router# show mpls oam client
Client Process: 12vpn mgr Node: 0/RPO/CPUO Pid: 7200 Service: 3

Client Process: mpls_ldp Node: 0/RP0O/CPUO Pid: 7201 Service: 2
Client Process: bgp Node: 0/RP0O/CPUO Pid: 7488 Service: 5

ROEXT, ZOWNIEKRENDLEERT 4 —/)V FEBRA L £,

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

J4—ILFK Bl
Client Process JIAT L DOTak AR,

CiscoNCS 5000 ') —X JL—ZEIFTMPLS av > F YT 7 LR
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MPLSOAM 27> K |
[l show mpls oam database

show mpls oam database

MPLS OAM 7 — % _— 2§ 2 K79 5121E, XR EXEC “€— R C show mpls oam database =2~ >~
RE@HLET,

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

XD requests FRF—y N R ER L ET,
tt-requests VU= FL—RHERT —H R 25 KR L ET,
detail (ER) £rRlEREFRLET,
handle (EE) Ny FUERELHE L 7,
handle-value PR~ ROVAE, iPHIX 0 ~ 4294967295 T,

AXVRTIAILE  Fo4p 0 FOBEEIMEITZH D AL

AR E—F XR EXEC E— F
A FRE == LENE
JU—26.0 Zoavy RPEAINLE LT,

ERLDHARSAY —oa~vy NOMERICEETZHBEOHTA T4 13H Y £8 A,

2ZX71D 2Z241D i

mpls-1dp

ALY

mpls-static

B LY

i Cisco NCS 5000 ') —X)—2MEIFTMPLS AT R YT7LUR
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show mpls oam database ]

I WIZ. MPLS OAM 7 — % _X— 2 DFEMIE @A F 7T 26147 LET,

RP/0/RP0/CPUO:router# show mpls oam database request detail

CiscoNCS 5000 ') —X JL—ZEIFTMPLS av > F YT 7 LR
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[l traceroute mplsipvd

traceroute mpls ipv4

MPLSOAM 27> K |

Label Distribution Protocol (LDP) IPv4 $82c~DOBENFIZ N~ "B 7- 8 A — M &2 BI1Ti,
XR EXEC <& — R C traceroute mpls =~ > R&H L £,

traceroute mpls ipvdaddress/mask [destination start-address end-address address-increment] [exp exp-bits]
[flags fec] [force-explicit-null] [output {interface type interface-path-id [nexthop nexthop-address] |
[nexthop nexthop-address]}] [reply {dscp dscp-value| reply mode{ipv4| router-alert}}] [source
source-address] [timeout timeout] [ttl value] [verbose] [fec-type {bgp| generic| ldp}]

EX DA address/mask

S~V e =2 (LDP) V7 4 v 7
AL LTHmEXA TERELET, 58EDOT
RLVA VT 47 ABILOSHET FLX
Xy hNT—27 =27 D v MK,

destinationstart-addressend-addressaddress-increment

To—FRry MEET R R E LTHEA
THXY NU—27 1277 RLAZIELET,

start address

Xy NU—27 T KL 2D,
end address

Fv hU—2 7 FLADKT,
address increment

F v T —27 7 R ZADHME,

expexp-bits

(ER) = a3 —n&ITkd % MPLS ~» &4 —
O MPLS B 7« —/L FEA#EE L ET, $8
ETELHMIT. 0~7 TI, T 740 I
0C7,

flags fec

(EE) Wik 2 7 A (FEC) A& v 7
AEDS, kL — 2 TEITSND LI ITHREL
=7,

force-explicit-null

(B FEEEFROFRI 72 XL T %
SR MPLS 5L 24 v 7 12BN, fx
%D 2FHB DK v 7 TO LSP OIE DO
\Z LSPping Z#fiHT 5 Z L ZFFAI L £ T,

Output Interface

(EE) =a—ZRAry FRREShDH
NAZ =T =24 ZAEHELET,

i Cisco NCS 5000 ') —X)—2MEIFTMPLS AT R YT7LUR
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traceroute mpls ipvd ]

type

A B=T AR ZAT, FERTOWTIE,
BERIFE (2) AT A ~VTHERE RN L
E3r

interface-path-id

WERA VB —T oA AE T o H—T =
A A,

GE) N—ZIZBITERE SN TNDHTRT
DA VH—T 2 ADY A KHFTR
FA1Z1%. show interfaces =~ > K
EEHLET,

FERRIZOWTIR, BERISE (7)) AT A
NTHEREEEF L E 9,

nexthop

({EE) *7 A MKy TDIPT KL AEIEE
LET,

nexthop-address

(L) /ALKy TOIPT LA,

reply dscpdscp-value

(&) MPLS = o2 — & d DiffServ =2 — K
RA L MEZEELET,

reply mode {ipv4 | router-alert}

(EE) =a—ZRAT7y FOIREE—F&
fRELET,

ipv4
IPv4UDP /7w R CINE (T 74V 1)
router-alert

)= T T — ~N&ETe IPv4UDP X7 v
hCINE

sourcesource-address

(EE) =a—ZR A7y TS D %
Br7 RLAZRELET,

timeouttimeoutt

(EE) #4570 MiRZEEA CTHEE L
£, #iPHIZ0~3600 T, T 7 /L MiEIX
2 T,

ttlvalue

EE) Ay 7O KREEFEELET (#H
X 1~ 255 T7) .

verbose

(fEE) MPLS = =— &, X7y MEESE
DT FLA, BXORY a— K&5Te, iEM
HAERE A X —T VT LET,

CiscoNCS 5000 ') —X JL—ZEIFTMPLS av > F YT 7 LR B



[l traceroute mplsipvd

MPLSOAM 27> K |

fec-type (EE) T HFECZ A FH2EELET,
bgp
BGP & L CFEC # A 7% FEHALEJ,

generic

generic & L CFEC # A 7% L £
T

Idp
LDP & LCFEC YA 7%#EALET,

AU RTIHIE

ATV R E—F

avy RERE

EREDHA F‘N/
]

expexp-bits: 0
reply mode: [Pv4

timeouttimeout: 2

XR EXEC £— K

1)1)y—2x EERNE
J1J—X6.0 ooy RREAINE LT,

G¥)

225 1D

Jt LSP T, traceroute mpls 2=~ > RiXH AR — K I TWEHA, LSP /YA TH LSP 23 H &
NEEEIT, WA X —T A AL LTUEINET,

MPLS LSP k L —ADEEIZBIT DX EDFEMIL.  [System Monitoring Configuration Guidel %%
LT 7EEn,

2ZX71D e
mpls-1dp ALY | FEEIAT
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il

WIZ, 5% L —AT 5012 RLET,

RP/0/RP0O/CPUO:router# traceroute mpls ipv4 7.7.7.7/32 destination 127.0.0.10 127.0.0.15 1

Tracing MPLS Label Switched Path to 7.7.7.7/32,

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.

Destination address 127.0.0.10
0 79.4.0.1 MRU 1500 [Labels:

24008 Exp: 0]

timeout is 2 seconds

L 1 79.4.0.2 MRU 1500 [Labels: implicit-null Exp: 0] ms
12 178.0.0.1 4 ms
Destination address 127.0.0.11

0 79.5.0.1 MRU 1500 [Labels: 24008 Exp: 0]
L 1 79.5.0.2 MRU 1500 [Labels: implicit-null Exp: 0] ms
12 178.0.0.1 2 ms
Destination address 127.0.0.12

0 79.1.0.1 MRU 1500 [Labels: 24008 Exp: 0]
L 1 79.1.0.2 MRU 1500 [Labels: implicit-null Exp: 0] ms
12 178.0.0.1 2 ms
Destination address 127.0.0.13

0 79.2.0.1 MRU 1500 [Labels: 24008 Exp: 0]
L 1 79.2.0.2 MRU 1500 [Labels: implicit-null Exp: 0] ms
12 178.0.0.1 2 ms
Destination address 127.0.0.14

0 79.4.0.1 MRU 1500 [Labels: 24008 Exp: 0]
L 1 79.4.0.2 MRU 1500 [Labels: implicit-null Exp: 0] ms
12 178.0.0.1 2 ms
Destination address 127.0.0.15

0 79.5.0.1 MRU 1500 [Labels: 24008 Exp: 0]
L 1 79.5.0.2 MRU 1500 [Labels: implicit-null Exp: 0] ms

12 178.0.0.1 3 ms

traceroute mpls ipvd ]

RIZ., generic 33 X O verbose 47 > 3  THE L7 FEC ¥ A 7 O%ie%w FL— AT 541% 7~ LE

—g—o

RP/0/RP0/CPUQ:router# router#traceroute mpls ipv4 7.7.7.7/32 fec-type generic output interface

TenGigE 0/0/0/11.1 nexthop 79.1.0.2 verbose

Tracing MPLS Label Switched Path to 7.7.7.7/32,

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.
0 79.1.0.1 79.1.0.2 MRU 1500 [Labels: 24008 Exp: 0]

timeout is 2 seconds

L 1 79.1.0.2 178.0.0.1 MRU 1500 [Labels: implicit-null Exp: 0] 4 ms, ret code 8

CiscoNCS 5000 ') —X JL—ZEIFTMPLS av > F YT 7 LR B



MPLSOAM 27> K |
[l traceroute mplsipvd

12 178.0.0.1 3 ms, ret code 3

Cisco NCS 5000 ') —X JL—SEIFTMPLS A% K )T 7L UR
20 | |
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traceroute mpls multipath

ATN—2 EHIN—F R TLSP IR ED 2 ENTEDLTRTONRZ LT 51X, XREXEC
“&— K& — R C raceroute mpls multipath =~ > R&HEH L E5,

BX DA

traceroute mpls multipath [

traceroute mpls multipath ipv4 address/mask [destination start-address/end-address ] [exp exp-bits] [flags
fec] [force-explicit-null] [hashkey ipv4 bitmap bit-size] [interval min-send-delay] [output {interface fype
interface-path-id [nexthop nexthop-address] | [nexthop nexthop-address]}] [reply {dscp dscp-value| reply
mode {ipv4| router-alert} } | [retry-count count| [source source-address] [timeout timeout] [ttl value]
[verbose] [fec-type {bgp| generic| ldp}]

ipv4

SRR 1 b (LDP) IPvA7 RL R L LTsses A4 7
FHEELET,

address/mask

SESEDT RLA T VLT 4 v 7 ABIO%ET FL ARy hU—
7 < AT DYy M,

destinationstart-addressend-address

(fFEE) ma—FRA Ay MEfke 7 FLRE L CHAT S 3
No—27 1277 RLRAEBELET,

start-address

*v hT—2 7 RLADH,

end-address

Fy hT—2 T RLADKT,

expexp-bits

(EE) —a—R&ITx%+4 % MPLS ~ v Z—@ MPLS R
74—V NEZEELET, FHETX HHEMIX, 0~7 T,
F 74V ME0TT,

flags fec

(EE) HatZfli 7 7 A (FEC) A% v ZHRFEN., ik —%
TEITEND Lo ELET,

force-explicit-null

(EE) FEEEZFERDOITRMZ XV T ~UL % R #HAIC MPLS
FToYL A JIBIL, & D 2FH DK Y 7 TO LSP
DOWAR DR HIZ LSP ping #4252 L ZFFr L £,

hashkey ipv4 bitmapbit-size

EE) "y va =/ FRARED2—Y ar ha—)L
ZUREIC LET, &iPHIZ 0~ 256 T, F74+/L MEIZ32 T
7

intervalmin-send-delay

(EE) ZEoREoOEEMEBEZREELET (2 VREA) , @
1L 0 ~ 3600000 T3, 774/ IO T,

CiscoNCS 5000 ') —X JL—ZEIFTMPLS av > F YT 7 LR B



[l traceroute mpls multipath

MPLSOAM O < >

Output Interface

(EE) == =R Ty MBREESNOIHNA I —T = A
AZfRELET,

type

AHE =T 2 A RAEA T, FENZONTIE, B&REF (2) 4
TA L ~VTHEREEER LT,

interface-path-id

MPEA VB —T oA AETINIEIEA F—T = A R,

GE) N—HCBERESNTNDETRTOL U H—T =
AADY A &R AT HITIL, show interfaces 2~ >
RZ2EHL £,

FEICOWTIE, BRI () AT A~ TREREA A L
£

nexthop

UEE) X7 ARy TDOIPT RLAZIEELET,

nexthop-address

(L) %27 AR Ky 7O T KLA,

reply dscpdscp-value

({£E) MPLS = = — 520 DiffServ = — N R A > MEAXIEE
LET,

reply mode [ipv4 | router-alert]

(EE) =a—ZERATy FOISEE—FZHEELET,
ipv4

IPv4 UDP /37 v R CINE (T 74V 1)
router-alert

J—& T — K&EE&Tr [Pvd UDP /37 v kT

retry-countcount

(fE&) ~/LF /3R LSP traceroute O F TR ZIEE L &
T WOGEITHEITHITOIET,
C RAPED T 3 —FIRD T D T A —IRE ORI
HZA LT U LTSGR,

C RIMEED T 3 —FRN, FFEDORIG RAEEITT H20
R TE SNT=HZ 2555 T R L 2% B B nigs,
FPHIZ 0~ 10 TF, T 74/ NI 3 TT,

sourcesource-address

(EE) =a—ERATy PCHEMSNDEETLT L A&
ELET,

timeouttimeout

EE) A4 L7 v MNilREMEA THE L ET, #PHIX0~
3600 T9, T 7 A/ MEIX2 TT,

ttlvalue

(EE) Ay 7ORKREEZEELET EPHIX1~255TY) ,

Cisco NCS 5000 & 1) —X L—Z[IFMPLS AT K J 77 LU R
[ 2 |
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traceroute mpls multipath [

verbose ({EE) MPLST=a—Ji%&, 7y MR EHEDOT FL A, BX
VRV a— Rzgte, BB NEREZA 2—T M LET,
fec-type UEE) T2 FEC # 4 7% ELET.

bgp
BGP & LTFEC ¥ A 7 %fHLE9,

generic

generic £ L CFEC # A 72 L 7,
Idp

LDP & L CTFEC # A 7Zf I L £,

OV EFEFI4ILE  expexp-bits: 0

hashkey ipv4 bitmapbit-size: 4
intervalmin-send-delay: 0
reply mode: IPv4

retry-count: 3

timeouttimeout: 2

avyU R E—F XR EXEC E— K

avwy FERE

J1y—=x EEHAR
VY —26.0 Zoawy SREAINE L,

ERLEDI A E5 42 hashkey ipvd bitmap % — 7 — R & bit-size i C DSMAP ~ /L F /82 7 4 — )L NCHELEND T
FLZOEZFIB L ET, ERARSWIEE, *y bU—7 R TOFE~ /LTS ZA O G H3
ERD ETHN, ~y R, 2 v R, T—=OFKL—F TOUFENREML £,

2R 1D 225 1D

e

mpls-ldp

G | FHEIAA

CiscoNCS 5000 ') —X JL—ZEIFTMPLS av > F YT 7 LR B



il

traceroute mpls multipath

RIZ, LDPIPv4 7'V 7 4 w7 AL LTS Z A T E2IEET DHIZRLET,

MPLSOAM O < >

RP/0/RP0O/CPUO:router# traceroute mpls multipath ipv4 7.7.7.7/32 verbose force-explicit-null

Starting LSP Path Discovery for 7.7.7.7/32

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.

L!
Path 0 found,
output interface TenGigE0/0/0/11.1 nexthop 79.1.0.2
source 79.1.0.1 destination 127.0.0.0
0 79.1.0.1 79.1.0.2 MRU 1500 [Labels: 24008/explicit-null Exp:

multipaths 1
2 178.0.0.1, ret code 3 multipaths 0
L!
Path 1 found,
output interface TenGigE0/0/0/11.2 nexthop 79.2.0.2
source 79.2.0.1 destination 127.0.0.0
0 79.2.0.1 79.2.0.2 MRU 1500 [Labels: 24008/explicit-null Exp:

multipaths 1
!'2 178.0.0.1, ret code 3 multipaths 0
L!
Path 2 found,
output interface TenGigE0/0/0/11.4 nexthop 79.4.0.2
source 79.4.0.1 destination 127.0.0.0
0 79.4.0.1 79.4.0.2 MRU 1500 [Labels: 24008/explicit-null Exp:

multipaths 1
!'2178.0.0.1, ret code 3 multipaths O
L!
Path 3 found,
output interface TenGigE0/0/0/11.5 nexthop 79.5.0.2
source 79.5.0.1 destination 127.0.0.0
0 79.5.0.1 79.5.0.2 MRU 1500 [Labels: 24008/explicit-null Exp:

multipaths 1
2 178.0.0.1, ret code 3 multipaths 0

Paths (found/broken/unexplored) (4/0/0)
Echo Request (sent/fail) (8/0)

Echo Reply (received/timeout) (8/0)
Total Time Elapsed 44 ms

0/01]

0/01]

multipaths 0
L 1 79.1.0.2 178.0.0.1 MRU 1500 [Labels: implicit-null/explicit-null Exp: 0/0]

ret

multipaths 0
L 1 79.2.0.2 178.0.0.1 MRU 1500 [Labels: implicit-null/explicit-null Exp: 0/0]

ret

0/0] multipaths 0
L 1 79.4.0.2 178.0.0.1 MRU 1500 [Labels: implicit-null/explicit-null Exp: 0/0]

0/01]

ret

multipaths 0
L 1 79.5.0.2 178.0.0.1 MRU 1500 [Labels: implicit-null/explicit-null Exp: 0/0]

RIZ. verbose 472 a3 CFEC # A 7% LDP & L CHRET AHEZRLET,

ret

code

code

code

code

RP/0/RPO/CPUO:router# traceroute mpls multipath ipv4 7.7.7.7/32 fec-type ldp output interface

TenGigE 0/0/0/11 nexthop 79.1.0.2

Starting LSP Path Discovery for 7.7.7.7/32

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,

i Cisco NCS 5000 ') —X)—2MEIFTMPLS AT R YT7LUR



| wmpisoam <> K
traceroute mpls multipath [

'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!
Path 0 found,
output interface TenGigE0/0/0/11.1 nexthop 79.1.0.2
source 79.1.0.1 destination 127.0.0.0
0 79.1.0.1 79.1.0.2 MRU 1500 [Labels: 24008 Exp: 0] multipaths O
L 1 79.1.0.2 178.0.0.1 MRU 1500 [Labels: implicit-null Exp: 0] ret code 8 multipaths 1
!'2178.0.0.1, ret code 3 multipaths O

Paths (found/broken/unexplored) (1/0/0)
Echo Request (sent/fail) (2/0)

Echo Reply (received/timeout) (2/0)
Total Time Elapsed 10 ms

CiscoNCS 5000 ') —X JL—ZEIFTMPLS av > F YT 7 LR B



MPLSOAM 27> K |
[l traceroute mpls multipath

Cisco NCS 5000 ') —X JL—SEIFTMPLS A% K )T 7L UR
| 2% | |
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