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B 5 7.74 95250 0 MPLS Ping. Traceroute, &&U Y — FL—X

BAyE—TEMBEHALET, MPLS =a—2R X7y ROSEEIP 7 RL AT, 9L A4 v
I OBPRITHEHESNDT RLALITERZRD £, 5EIPT FL AT 127xy28 7 RLAE L
TEFRIN, LSP NENTWDIHEAIXIP N v ERZFNBEKRDSEHE~IP 280 X vk o
2 LET,

MPLS LSP traceroute BEREZ i L C, LSP OFEER A > MERHEL £3, Zhids v 7o
KAy 7 xS5—pu—hYE¥—T g2 ML—R 2 S FET, MPLS LSP traceroute 1
RBIX, =3 —ZRARET 237 > O ATRERF] (TTL) EO BRIV L 7,
MPLS =2 —HR A v — Uik ) — K& o5 & TTLEEZ T = v 7 L, HIRAEIHTn
DAy hr— L T L=y R ESNE T, TRLSOSGAIL. A vE—UNEE
RENFT, Ta—Avk—VRaribo— FL—ESNRDL L, BERAvE—-VON
RICHEASWTRERA vE—UBNER ENE T,

MPLS LSP > Y — k L —R (traceroute ~/L-F /3 R) #fEIX, BGP BLOIGP 'L 7 ¢ v 7 A
SID THHAR—hENTWET, MPLSLSP Y U — kL —ATiL, LSP DT X TCOAHE/ R =2
A K = TFNA (BECMP) V—T 4 U7 NRAGERH L CHET VT 4 v 7 2 SIDIZEET S
TFEMREINET, ma—FR Ty Moz a— RS~ TF IR T =2 2 LT,
0— R TERPREINET, ZUCLY ., BEFITEECMP DFETEZTFA S5
BERHY ET, Ty b TIL BPIE ) — RTHIROINIC2D &, /—RiFF A NY —
LNADY A NESVFRAFREZRLET, ZHICKY, AR —F I MPLS = 2 — %%
WDENRAZFATTE LI OITRD £7, ZOEMFEIR. T XTOECMP 25 H S 4L THREES 41
HFET, TTLENEEM U 2N LENRADKRy 7T LIV IR LUETESNET,

MPLS = 2 —8ik 7 v ME, #—4 v FFEC A% v 7 7 TLV Zfzik L x4, #4—~ v k
FEC %7 TLV I%. L AR Z(ZX > TFECHIED - S £9, BGP B L IGP IPv4
TV 4y AV T TLVRNZ—4 > N FEC AX v 7 7 TLVIZBMELE L7z, IGP IPv4
VT 4y AT TLVICIEK., V747 ASID, V7497 AR, BXUO e han
(IS-IS £ 721X OSPF) RNEa&ENTWET, BGPIPVAF L7 4 v 7 AH T TLVIZIZ, L7 1 v
JASID LT VT 4wl ARREGEENLTOET,

5l : L7« v% X SID®D MPLS Ping. Traceroute, # &
vY)—bkL—2R

INHEORITIE, RO MR PEHEHLTWET,
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JL 74 v% X SID D MPLS Ping

RP/0/RP0O/CPUO:router-arizona# ping mpls ipv4 1.1.1.4/32
Thu Dec 17 01:01:42.301 PST

Sending 5, 100-byte MPLS Echos to 1.1.1.4,
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.

Success rate is 100 percent (5/5), round-trip min/avg/max = 2/2/3 ms

L7 4 v% X SID ® MPLS Traceroute

RP/0/RP0O/CPUO:router-arizona# traceroute mpls ipv4 1.1.1.4/32
Thu Dec 17 14:45:05.563 PST

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.

12.12.12.1 MRU 4470 [Labels: 16004 Exp: 0]

12.12.12.2 MRU 4470 [Labels: 16004 Exp: 0] 3 ms
23.23.23.3 MRU 4470 [Labels: implicit-null Exp: 0] 3 ms
34.34.34.4 11 ms

- BB
w N P o

TLI74 v XSIDOMPLS Y !)— FL—2X

RP/0/RP0O/CPUO:router-arizona# traceroute mpls multipath ipv4 1.1.1.4/32
Thu Dec 17 14:55:46.549 PST

Starting LSP Path Discovery for 1.1.1.4/32

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: TLT 4 % Z SID O MPLS Ping, Traceroute, 5&U Y1 — kL—2 [}

AV IIL—T 1245 0OAM D{ER .



AV R L—F 427 OAMOER |
. MPLS LSP ping 3 & U traceroute Nil FEC % —%" v +

LL!

Path 0 found,

output interface TenGigE0/0/0/0 nexthop 12.12.12.2 source 12.12.12.1 destination
127.0.0.0 L!

Path 1 found,

output interface TenGigE0/0/0/0 nexthop 12.12.12.2 source 12.12.12.1 destination
127.0.0.2 LL!

Path 2 found,

output interface TenGigE0/0/0/1 nexthop 15.15.15.5 source 15.15.15.1 destination
127.0.0.1 L!

Path 3 found,

output interface TenGigE0/0/0/1 nexthop 15.15.15.5 source 15.15.15.1 destination
127.0.0.0

Paths (found/broken/unexplored) (4/0/0)
Echo Request (sent/fail) (10/0)

Echo Reply (received/timeout) (10/0)
Total Time Elapsed 53 ms

MPLS LSP ping & & U traceroute Nil FEC 2 —%" Y k
Nil-FEC LSP ping 35 X U} traceroute D#{EIL, #% D MPLS ping 35 & OF traceroute D ILIEFERE T
D

Nil-FEC LSP Ping/Traceroute #§8E(X, B AL F v—T 4 7 L MPLS A¥ T ¢ v 7 YK —
FLTWET, £z, LOTRTOLSP ¥ A FITHT HBMOBEY —/L & LTHIgRE L
T, JOMEREIZ, ARV —ZIZUTEBETAZEETATAHIET, AXL—FZRT~UL R

2y 7 HHBICTAITELLIICLET,

c TYL AH T

CREA A —T A A

c XV ARKY T T RLA
Y ITRA N N—T A T DA, V=T 4 T RAZR TR T AN V=R TV EB XL
OBEERRT ~Vid, f = =—ZDT7~YL A vF L—% (LSR) mHDTa—HR A v
=0T AF T I ANLNET, MPLS T —4% F'L—u0%, 207y a2 T~
ARH g =y MIERIEL, TNV RARE I X—Fy Mita— Ayt —U%2%EDiRLE
7,

WDFIZ, ping 3 L W traceroute 2~ > RORESLE R L E T,

5 1:LSP ping 3 & U traceroute Nil FEC Q< > F

AT REX

ping mpls nil-fec labels {{abel[,label]} [output { interface tx-interface} [ nexthop nexthop-ip-addr]]

traceroute mpls nil-fec labels {/abel[,label]} [output { interface tx-interface} [ nexthop
nexthop-ip-addr]]
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5 : Nil_FEC 2 —%"y k@ LSP Ping & & U Traceroute .

{5 : Nil_FEC 2 —% v +® LSP Ping & & U Traceroute
INHOFEITIE, RO MR Y EERLCNET,

Node loopback IP address: 172.18.1.3 172.18.1.4 172.18.1.5 172.18.1.7

Node label: 16004 16005 16007
Nodes: Arizona ---- Utah ------- Wyoming ---- Texas
Interface: GigabitEthernet0/0/0/1 GigabitEthernet0/0/0/1

Interface IP address: 10.1.1.3 10.1.1.4

RP/0/RPO/CPUO:router-utah# show mpls forwarding

Tue Jul 5 13:44:31.999 EDT

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched
16004 Pop No ID Gi0/0/0/1 10.1.1.4 1392
Pop No ID Gi0/0/0/2 10.1.2.2 0
16005 16005 No ID G1i0/0/0/0 10.1.1.4 0
16005 No ID Gi0/0/0/1 10.1.2.2 0
16007 16007 No ID G1i0/0/0/0 10.1.1.4 4752
16007 No ID Gi0/0/0/1 10.1.2.2 0
24000 Pop SR Adj (idx 0) G1i0/0/0/0 10.1.1.4 0
24001 Pop SR Adj (idx 2) G1i0/0/0/0 10.1.1.4 0
24002 Pop SR Adj (idx 0) Gi0/0/0/1 10.1.2.2 0
24003 Pop SR Adj (idx 2) Gi0/0/0/1 10.1.2.2 0
24004 Pop No ID ttl0 point2point 0
24005 Pop No ID ttll point2point 0
24006 Pop No ID ttl2 point2point 0
24007 Pop No ID ttl3 point2point 0
24008 Pop No ID tt30 point2point 0

Ping Nil FEC 2 —%7" v k

RP/0/RPO/CPUO:router-arizona# ping mpls nil-fec labels 16005,16007 output interface
GigabitEthernet 0/0/0/1 nexthop 10.1.1.4 repeat 1
Sending 1, 72-byte MPLS Echos with Nil FEC labels 16005,16007,

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 label entry,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R'" - transit router, 'I' - unknown upstream index,
'1l'" - Label switched with FEC change, 'd' - see DDMAP for return code,
'X'" - unknown return code, 'x' - return code 0

Type escape sequence to abort.
|

Success rate is 100 percent (1/1), round-trip min/avg/max = 1/1/1 ms
Total Time Elapsed 0 ms
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Traceroute Nil FEC 2 —4" v

RP/0/RPO/CPUO:router-arizona# traceroute mpls nil-fec labels 16005,16007 output interface
GigabitEthernet 0/0/0/1 nexthop 10.1.1.4
Tracing MPLS Label Switched Path with Nil FEC labels 16005,16007, 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 label entry,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,
'1l'" - Label switched with FEC change, 'd' - see DDMAP for return code,
'X'" - unknown return code, 'x' - return code 0

Type escape sequence to abort.

0 10.1.1.3 MRU 1500 [Labels: 16005/16007/explicit-null Exp: 0/0/0]
L 1 10.1.1.4 MRU 1500 [Labels: implicit-null/16007/explicit-null Exp: 0/0/0] 1 ms
L 2 10.1.1.5 MRU 1500 [Labels: implicit-null/explicit-null Exp: 0/0] 1 ms
1'310.1.1.7 1 ms

IL—T 4 > % Ping

MPLS LSP ping #8EA /] L T, LSP ® AJ) & ) D D45 2 feid L £ 9. MPLS LSP ping
IZ. Internet Control Message Protocol (ICMP) DT a—FR A vt — T LIRE A v —U L [FAkk
\Z. LSPORGFEICMPLS T2 —DHER A v =D LISEA v —V 2R LET, B AU b
N—F 4 T pingld, ¥ AL M A—T 4 ar ha—) FL— b THEERIERGE A EL T
9% 728 @ MPLS LSP ping DYLEHERE T,

G¥)

YA =T 4 T ping 1X. BETANAANET AL N NV—FT 4 T EFATLTNVDE
BICOBERTE LT,

BT AN V=T 4 T ping DEAEIZ, BT AV N A—T 4T arbr— T L—UR
FRAEFEANTHEATRE RS RSN TOWARWEASTY) [CORBBTEEY, Zhicky,
NRAETIT 7 4 v 7 28T AR, SRAREZRIAECTEET, BT AV M V=T 47

ping &, LM FEC # A F$7/-1ZSR 2> hn—/L 7L —2 FEC # A 7 (SR-OSPF. SR-ISIS)
OWTFNNEFHCTEET, HEDOT A ANRXMPLS 2 bo—)L 7L —r%2FTLTND
(LDP 72 &) . F721Z SRFEC #i8ik L CWARWEREA Xy hU—27 Tix, LHFEC A 7%
HHTLHZET, TS AR a—FREEFIUIE L ONETDHZENTEET, T 741
FTIX, WHFEC Z A IR E T A b Vv—T 4V ping=a—FROZ—4"> FFEC A4 v
R ENET, WHFECIEZ, BEDay bu—/L L —UIlfaSnTVWERFA, TD
7o, T RNRNEA V7 T a havnAKH]ORE, Flidm a—BRONZAPIZET IND
REMERH DGAEIT, RARGEZITH) 2N TEET, ¥—F v NFEC ZfETH2MERDH D
BA&1%. FEC #A 7% OSPF, IS-IS. F721&BGP & L T®IRTE £94, ZHhickv, B/ 4

YhNA—=FT 4T ariu— LI L—r2FTL, B A V—F 4 7 IGPFEC % i
TELTNAA AT N a—FRIZEET H Z EBRRIESNET,
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w522k u—54 5 Ping |

% 7 4

WOFNZ, BT AV N NV—T 47 aryha—) P L—rOEREE T A N T 57201287
AV N NV—T 4 T ping BT L HEE R LET, &YIOBFITIL, FEC DX A FIFHEE S
NCnEFEA, MOFNIRTEIIZ, FEC XA THHEETHIEHLTEET,

RP/0/RP0O/CPUO:router# ping sr-mpls 10.1.1.2/32

Sending 5, 100-byte MPLS Echos to 10.1.1.2/32,
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.

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/2/5 ms

RP/0/RP0O/CPUO:router# ping sr-mpls 10.1.1.2/32 fec-type generic

Sending 5, 100-byte MPLS Echos to 10.1.1.2/32,
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.

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/2 ms

RP/0/RP0/CPUO:router# ping sr-mpls 10.1.1.2/32 fec-type igp ospf

Sending 5, 100-byte MPLS Echos to 10.1.1.2/32,
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.

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/2 ms

RP/0/RP0O/CPUO:router# ping sr-mpls 10.1.1.2/32 fec-type igp isis
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. 5 A2 b JL—T 4 % Traceroute

T AV B

Sending 5, 100-byte MPLS Echos to 10.1.1.2/32,
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.

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/2 ms

RP/0/RP0/CPUO:router# ping sr-mpls 10.1.1.2/32 fec-type bgp

Sending 5, 100-byte MPLS Echos to 10.1.1.2/32,
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.

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/2 ms

JL—T « > % Traceroute

MPLS LSP traceroute Zffi [} L T, LSP DFEERA > M EEHEL £3, ZiUudhy 74Ky 7
TS5 —pu—h U —T g L322 FL—RIZfEH S EF, MPLS LSP traceroute #4RE1T.

T a—BREEET D37y FOfFRErTRERE (TTL) fEOHIREINICKAF L £ 7, MPLS —
SO—FRA =N PHE ) — RERSOTFDE TTLIEZF = v 7 L, HIRBTNL T EE5EE
Tar b= 7 L=y EREINET, ENLUADOELEIE. A v E—UNERES
9, Ta—AykE—URarbe— L L —UlEIRS L, BRAE-VONFIZE
SNWTIRERA v —UNERENE T, B A2 b )v—F (7 traceroute #EREIZL., MPLSLSP
traceroute BEREZ A L M V—TFT 4 T Ry NT—J IR L E7,

B A N V=T 4> T ping ERIERIC, £ A N )V—TF 1 7 traceroute EEfEIX, &7 A
YhA—T T arha—) F—URREFMUTERTRERYGS BEIhTnn
BATH) ICORBBTEET, B A b V—F ¢ > traceroute 1%, L FEC # A £ 721X
SR =2 ha—/)L 7L —> FEC #A 7 (SR-OSPF, SR-ISIS) oWz c&E 4, 7
T+ N T, IWHFEC Z A 73k 7 Ak Jb—F ¢ 7 traceroute T 2 —BRD X —4 » |k
FEC A% v 7 T ENET, #—4 v b FEC 2R ETHLENH LB AL, FEC ¥ A %
OSPF, IS-IS, F7/21EBGP & L TERTEET, ZhiCkY, B AN AV—T g7 ar
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5 A2 b JL—T 4 % Traceroute .

fa— FL—2%FIT L, ¥ A R b—F 4 7 IGPFEC Z B CE 57 /34 AT M
Ta—HRIZINET D Z EBNRIES L E T,

MPLS % v hU—27NOL—F|Za— K RT3y IRFHETDHE, MPLS T 7 4 v 7 %
B—Ir sy = BIARIET DO AN ENFET, vV TF R EBT A M L—F 4
7 traceroute HEREIX. AL —F L HJIL—2BTTLSP DT _XRTORRELRNRXAZHBET 5 F
Berigft LET,

SR TE
WP, B AL s V—T 4 7 traceroute ZHEH LT, FEEINTZIPvE L7 4 v 7 R

SID7 FLADLSP% L —R2FT 5 HEZRLET, HUOFITIX, FECOZ A FITHEESH
TWEFA, MOFIRT LT, FEC ZA P2 ETHZ L HTEXET,

RP/0/RP0O/CPUO:router# traceroute sr-mpls 10.1.1.2/32

Tracing MPLS Label Switched Path to 10.1.1.2/32, 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.

0 10.12.12.1 MRU 1500 [Labels: implicit-null Exp: 0]
11 10.12.12.2 3 ms

RP/0/RPO/CPUO:router# traceroute sr-mpls 10.1.1.2/32 fec-type generic

Tracing MPLS Label Switched Path to 10.1.1.2/32, 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.

0 10.12.12.1 MRU 1500 [Labels: implicit-null Exp: 0]
11 10.12.12.2 2 ms

RP/0/RP0/CPUO:router# traceroute sr-mpls 10.1.1.2/32 fec-type igp ospf

Tracing MPLS Label Switched Path to 10.1.1.2/32, 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
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Type escape sequence to abort.

0 10.12.12.1 MRU 1500 [Labels: implicit-null Exp: 0]
11 10.12.12.2 2 ms

RP/0/RP0/CPUO:router# traceroute sr-mpls 10.1.1.2/32 fec-type igp isis

Tracing MPLS Label Switched Path to 10.1.1.2/32, 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.

0 10.12.12.1 MRU 1500 [Labels: implicit-null Exp: 0]
11 10.12.12.2 2 ms

RP/0/RP0O/CPUO:router#traceroute sr-mpls 10.1.1.2/32 fec-type bgp

Tracing MPLS Label Switched Path to 10.1.1.2/32, 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.

0 10.12.12.1 MRU 1500 [Labels: implicit-null/implicit-null Exp: 0/0]
11 10.12.12.2 2 ms

WDOFNZ, < /LF 23 traceroute Z{FH LT, IPvd 7L 7 (v 7 A SID IZFA[REZR T T D /R
T HEE R LET,

RP/0/RP0O/CPUO:router# traceroute sr-mpls multipath 10.1.1.2/32

Starting LSP Path Discovery for 10.1.1.2/32

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.

Path 0 found,
output interface GigabitEthernet0/0/0/2 nexthop 10.13.13.2
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source 10.13.13.1 destination 127.0.0.0
|

Path 1 found,

P OAM £ L1zt A b b—F 125

output interface Bundle-Etherl nexthop 10.12.12.2

source 10.12.12.1 destination 127.0.0.0

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

Echo Reply (received/timeout) (2/0)
Total Time Elapsed 14 ms

IPV6 OAM ZN L= T A M IL—T 425

IPV6 7 —% L —r % Lizk 7 A b V=T 47 (SRv6) DEHETIE, HLWZATD
=T 4 TSy =B IS IVE T, £ D729, ping X traceroute 72 & DREAFED ICMPv6
AT = A L% SRv6 Ry NU—27 CIHT& £7, ping & traceroute #2{EA SRv6 % v kT —7

D TPv6 Xfhits F 721% SRv6 %l hin / — RITxI L CEIET 2 FIRICETIZH Y T8 A,

FINBESLUERLEDOIESE
SRv6 OAM (21, ROHIPRAHEH S v E 7,
* SRv6 SID ~® ping (F VAR — F INTWEH A,

151 : SRv6 0AM
WIZ, SRv6 1 U —2 Typing #HT 6% ~RLET,

RP/0/RPO/CPUO:Router# ping ipvé 2001::33:33:33:33

Mon Sep 17 20:04:10.068 UTC

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2001::33:33:33:33, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/3/4 ms

wIZ, SRv6 %~ U —7 T traceroute T 26 %~ L £,

RP/0/RP0/CPUO:Router# traceroute ipv6 2001::33:33:33:33 probe 1 timeout 0 srvé
Fri Sep 14 15:59:25.170 UTC

Type escape sequence to abort.

Tracing the route to 2001::33:33:33:33

1 2001::22:22:22:22[IP tunnel: DA=cafe:0:0:ad4:1:::: SRH =(2001::33:33:33:33 ,SL=1)]

2 msec

2 2001::2:2:2:2[IP tunnel: DA=cafe:0:0:ad4:1:::: SRH =(2001::33:33:33:33 ,SL=1)]
msec

3 2001::44:44:44:44 2 msec
4 2001::33:33:33:33 3 msec

Wiz, SRH Zf#H L72 SRv6 1 bW —72 T traceroute 24 5612~ L £9,

RP/0/RSP1/CPUO:Router# traceroute ipv6é 2001::44:44:44:44 srv6
Wed Jan 16 14:35:27.511 UTC
Type escape sequence to abort.
Tracing the route to 2001::44:44:44:44
1 2001::2:2:2:2 3 msec 2 msec 2 msec
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2 2001::44:44:44:44 3 msec 3 msec 3 msec

WIZ, VRE THELZIP 7 F L AIZ% LT ping ZHT 56125 L £,

RP/0/RP0/CPUO:Router# ping 10.15.15.1 vrf red

Mon Sep 17 20:07:10.085 UTC

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 10.15.15.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/2/4 ms

WIZ, VRF THE L IP 7 KL R {Zx%f LT traceroute Z{EH T 2412~ L ET,

RP/0/RPO/CPUO:Router# traceroute 10.15.15.1 vrf red
Mon Sep 17 20:07:18.478 UTC

Type escape sequence to abort.
Tracing the route to 10.15.15.1
1 10.15.15.1 3 msec 2 msec 2 msec

Wiz, VRFDCEl (4.4.4.5) 75 CE2 (5.5.5.5) {Z%F L C traceroute {4 2%~ L £,

RP/0/RP0/CPUO:Router# traceroute 5.5.5.5 vrf a
Wed Jan 16 15:08:46.264 UTC

Type escape sequence to abort.
Tracing the route to 5.5.5.5
1 14.14.14.1 5 msec 1 msec 1 msec
2 15.15.15.1 3 msec 2 msec 2 msec
3 15.15.15.2 2 msec * 3 msec
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