MPLS 0AM

MPLS
LSP
MPLS Operations  Administration Maintenance OAM,;

MPLS

* clear mpls oam counters, 2

* echo disable-vendor-extension, 4
* mplsoam, 5

* ping mpls ipv4, 6

* show mpls oam, 12

* show mpls oam database, 14

* traceroute mpls ipv4, 16

* traceroute mpls multipath, 21
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. clear mpls oam counters

clear mpls oam counters

MPLS OAM XR EXEC clear mpls oam counters
clear mpls oam counters {global| interface [type interface-path-id]| }

global

interface

interface-path-id

show interfaces
2

packet

XR EXEC

6.0

i Cisco NCS 5000 MPLS
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clear mpls oam counters .

ID

mpls-ldp

mpls-static

MPLS OAM

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

Cisco NCS 5000 MPLS
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B echo disable-vendor-extension

echo disable-vendor-extension

TLV
MPLS OAM vendor extension
no

echo disable-vendor-extension

no echo disable-vendor-extension

MPLS OAM

MPLS 0AM

6.0

ID

mpls-1dp

mpls-static

TLV

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 MPLS
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mplsoam [}
mpls oam
MPLS OAM LSP XR mpls oam
no
mpls oam
no mpls oam
MPLS OAM
XR
6.0
mpls oam OAM RFC 4379
mpls-1dp
mpls-static
MPLS OAM
RP/0/RPO/CPUO: router# configure
RP/0/RPO/CPUO: router(config)# mpls oam
RP/0/RP0O/CPUO: router(config-oam)#
Cisco NCS 5000 MPLS




. ping mpls ipvé

ping mpls ipv4

Label Distribution Protocol

MPLS 0AM

MPLS
XR EXEC ping mpls ipv4

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| Idp}]

address/mask

destinationstart addressend addressaddress increment

127/8
start address
end address
address increment
10
IP
dsmap
DSMAP LSP
expexp-bits MPLS
MPLS
0o 7
0
force-explicit-null
MPLS
2 LSP
LSP ping

- Cisco NCS 5000



MPLS 0AM

ping mpls ipvé4 .

intervalmin-send-delay

0 3600000
0
output interface
type
?
interface-path-id
show interfaces
?
nexthop IP
nexthop-iaddress IP
padpattern
repeatcount
1 2147483647
5
reply dscpdscp-value MPLS DiffServ

Cisco NCS 5000
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ping mpls ipvé

MPLS 0AM

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

no-reply

ipv4
IPv4 UDP

router-alert

IP IPv4
UDP
reply pad-tlv TLV
sizepacket size MPLS
100 17986
100
sourcesource-address
sweepmin valuemax valueinterval
min value
100 17986
max value
100 17986
interval
1 8993

MPLS



| wmpLS 0AM
ping mpls ipvé4 .

timeouttimeout

0 3600
2
ttlvalue MPLS TTL
1 255
verbose MPLS
fec-type FEC
generic
generic FEC
Idp
LDP FEC

expexp bits: 0
intervalmin-send-delay: 0
repeatcount: 5
reply-mode: IPv4
timeouttimeout: 2

XR EXEC

6.0

Cisco NCS 5000 MPLS
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. ping mpls ipvé

output interface MPLS
LSP
sweep MTU
ping ping
/
S
LSP ping mpls LSP LSP
ID ID
mpls-1dp
LDP

RP/0/RPO/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 O 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, "1" - unknown upstream index,

X" - unknown return code, "x" - return code O

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

i Cisco NCS 5000 MPLS
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ping mpls ipvé4 .

Label Distribution Protocol LDP
FEC

RP/0/RPO/CPUO:router# ping mpls ipv4d 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, "1" - unknown upstream index,
*X® - unknown return code, "Xx" - return code 0O

Type escape sequence to abort.

size 100, reply addr 178.
size 100, reply addr 178.
size 100, reply addr 178.
size 100, reply addr 178.
size 100, reply addr 178.0.

0.1, return code
0.1, return code
.0.1, return code
0.1, return code
0.1, return code

Wwwww

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

show mpls oam

MPLS OAM XR EXEC show mpls oam

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

client LSPV

counters global LSP

counters packet LSP

interface LSP

type ?

interface-path-id

show interfaces
2

XR EXEC

6.0
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showmplsoam ]

mpls-ldp

mpls-static

MPLS OAM

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

Client Process: mpls_Ildp Node: 0/RPO/CPUO Pid: 7201 Service: 2
Client Process: bgp Node: 0/RPO/CPUO Pid: 7488 Service: 5

1 show mpls oam client

Client Process

Cisco NCS 5000 MPLS
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[l show mpls oam database

show mpls oam database

MPLS OAM XR EXEC show mpls oam database

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

requests

tt-requests

detail

handle

handle-value 0 4294967295

XR EXEC

6.0

ID ID

mpls-1dp

mpls-static

i Cisco NCS 5000 MPLS
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show mpls oam database ]

MPLS OAM

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

Cisco NCS 5000 MPLS
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[l traceroute mplsipvd

traceroute mpls ipv4

Label Distribution Protocol LDP IPv4
XR EXEC traceroute mpls

traceroute mpls ipv4address/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| Idp}]

address/mask LDP

destinationstart-addressend-addressaddress-increment
127

start address

end address

address increment

expexp-bits MPLS
MPLS

flags fec FEC

force-explicit-null
MPLS
2 LSP
LSP ping

Output Interface

i Cisco NCS 5000 MPLS
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traceroute mpls ipvd ]

type
?
interface-path-id
show interfaces
?
nexthop IP
nexthop-address IP
reply dscpdscp-value MPLS DiffServ
reply mode {ipv4 | router-alert}
ipv4
IPv4UDP

router-alert

IPv4 UDP

sourcesource-address

timeouttimeoutt
0 3600

ttlvalue
1 255

verbose MPLS

Cisco NCS 5000 MPLS
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[l traceroute mplsipvd

fec-type FEC
bgp
BGP FEC
generic
generic FEC
Idp
LDP FEC

expexp-bits: 0
reply mode: IPv4

timeouttimeout: 2

XR EXEC
6.0
S
LSP traceroute mpls LSP LSP
MPLS LSP System Monitoring Configuration Guide
ID ID
mpls-1dp

i Cisco NCS 5000 MPLS
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traceroute mpls ipvd ]

RP/0/RPO/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, 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, "1" - unknown upstream index,

X" - unknown return code, "Xx" - return code 0O

Type escape sequence to abort.

Destination address 127.0.0.10

0 79.4.0.1 MRU 1500 [Labels: 24008 Exp: 0]
L 179.4.0.2 MRU 1500 [Labels: implicit-null Exp: 0] 5 ms
1 2178.0.0.1 4 ms

Destination address 127.0.0.11

0 79.5.0.1 MRU 1500 [Labels: 24008 Exp: 0]
L 179.5.0.2 MRU 1500 [Labels: implicit-null Exp: 0] 3 ms
1 2 178.0.0.1 2 ms

Destination address 127.0.0.12

0 79.1.0.1 MRU 1500 [Labels: 24008 Exp: 0]
L 179.1.0.2 MRU 1500 [Labels: implicit-null Exp: 0] 3 ms
1 2178.0.0.1 2 ms

Destination address 127.0.0.13

0 79.2.0.1 MRU 1500 [Labels: 24008 Exp: 0]
L 179.2.0.2 MRU 1500 [Labels: implicit-null Exp: 0] 3 ms
1 2178.0.0.1 2 ms

Destination address 127.0.0.14

0 79.4.0.1 MRU 1500 [Labels: 24008 Exp: 0]
L 179.4.0.2 MRU 1500 [Labels: implicit-null Exp: 0] 3 ms
1 2178.0.0.1 2 ms

Destination address 127.0.0.15

0 79.5.0.1 MRU 1500 [Labels: 24008 Exp: 0]
L 179.5.0.2 MRU 1500 [Labels: implicit-null Exp: 0] 3 ms
1 2178.0.0.1 3 ms

generic verbose FEC

RP/0/RP0O/CPUO: 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, timeout is 2 seconds
Codes: "I" - 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, "1" - unknown upstream index,

*X® - unknown return code, "x" - return code O

Type escape sequence to abort.

0 79.1.0.1 79.1.0.2 MRU 1500 [Labels: 24008 Exp: 0]
L179.1.0.2 178.0.0.1 MRU 1500 [Labels: implicit-null Exp: 0] 4 ms, ret code 8

Cisco NCS 5000 MPLS
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[l traceroute mplsipvd

1 2178.0.0.1 3 ms, ret code 3

i Cisco NCS 5000 MPLS
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traceroute mpls multipath [

traceroute mpls multipath

LSP XREXEC
raceroute 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 type
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| Idp}]

ipv4 LDP IPv4

address/mask

destinationstart-addressend-address
127

start-address

end-address

expexp-bits MPLS MPLS
0 7
0

flags fec FEC
force-explicit-null MPLS

2 LSP

LSP ping
hashkey ipv4 bitmapbit-size /
0 256 32

intervalmin-send-delay
0 3600000 0

Cisco NCS 5000 MPLS B
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[l traceroute mpls multipath

Output Interface

type ?

interface-path-id

show interfaces

?

nexthop IP
nexthop-address IP
reply dscpdscp-value MPLS DiffServ
reply mode [ipv4 | router-alert]

ipv4

IPv4 UDP
router-alert
IPv4 UDP
retry-countcount LSP traceroute
0 10 3
sourcesource-address
timeouttimeout
3600 2

ttlvalue 1 255

i Cisco NCS 5000 MPLS
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traceroute mpls multipath [

verbose MPLS
fec-type FEC
bgp
BGP FEC
generic
generic FEC
Idp
LDP FEC

expexp-bits: 0

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

retry-count: 3

timeouttimeout: 2

XR EXEC

6.0

hashkey ipv4 bitmap bit-size DSMAP

ID

mpls-ldp
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[l traceroute mpls multipath

LDP IPv4

RP/0/RPO/CPUO: router# traceroute mpls multipath ipv4d 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, "1" - unknown upstream index,

X" - unknown return code, "x" - return code O
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: 0/0] multipaths O
L179.1.0.2 178.0.0.1 MRU 1500 [Labels: implicit-null/explicit-null Exp: 0/0] ret code 8
multipaths 1
1 2 178.0.0.1, ret code 3 multipaths O
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: 0/0] multipaths 0O
L179.2.0.2 178.0.0.1 MRU 1500 [Labels: implicit-null/explicit-null Exp: 0/0] ret code 8
multipaths 1
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: 0/0] multipaths O
L 179.4.0.2 178.0.0.1 MRU 1500 [Labels: implicit-null/explicit-null Exp: 0/0] ret code 8
multipaths 1
1 2 178.0.0.1, ret code 3 multipaths 0O
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: 0/0] multipaths O
L1 79.5.0.2 178.0.0.1 MRU 1500 [Labels: implicit-null/explicit-null Exp: 0/0] ret code 8
multipaths 1
1 2 178.0.0.1, ret code 3 multipaths O

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

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

verbose FEC LDP

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: "I" - 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,

Cisco NCS 5000 MPLS
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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, "1" - unknown upstream index,

X" - unknown return code, "x" - return code O
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 0
L179.1.0.2 178.0.0.1 MRU 1500 [Labels: implicit-null Exp: 0] ret code 8 multipaths 1
1 2 178.0.0.1, ret code 3 multipaths 0

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

Echo Reply (received/timeout) (2/0)
Total Time Elapsed 10 ms
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[l traceroute mpls multipath
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