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FHA,
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WEH A,

*TWAMP 7T v "7 4 —AL X h R Y=, AFr—V T REHICERETAZ %
BEIDLET,

* T 74N bOA=2 M QF) 2EFETLE N7 4 —< U AREKRIC K o TEE
S% pps DEUCEHEHET 5720, EEL TS,

o« RAEA LSBT 71569 2 TWAMP Light D4 AR — |k,

« M7 (ZH) BEO—T51m (A7 a v) OBERIERYR— S TWET, BITH
BIEHE 295 Z & 2 m<HERE L 9,

« —HRORET, BIEPEIVRELIEEI IO —F—ThHo L TFRIN, X
MIERIHRTHD Z WP TWDLHHEIZOMEM L T ZEV, ZORETIEZ, YV—A
THRARELZ =Ty b TR AD 7 vy 7 RS EL0ERH Y £,

« 7 1y 7 [AHIZIE Network Time Protocol (NTP) A4 2 Z & 2R < HELE L £9,
/1N 2500 pps (EAVEAL 10 pps TRRE IALTZ 250 DT m—T /2y ra )

HIFF S DKL IP-SLA & RIEE T,

TWAMP-light 7' &2 — 7' TOS/DSCP D% EN YR — F SN THET,

e NT oy MY A XORENY R — I TWET,

c RF YTV A REEETDHE, CPUMMHENEIL £,
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*Cisco ASR 1000 >V —X 77 ) F—2 g —E R L—H

* Cisco Catalyst 8000V Edge ¥ 7 h 7 =7

PZTURRADEDNTHF—T O RBEAEDI—R
fr—2

WDZ—RA— AL, [P RARA > b OBIEHE & IEERN 2 BT 2 S E S HiEER
LTCWET,

A—X5—X1: 98—N\I)LI—TFT 429 T—TJILTCRZEARRELIPT
VKRRA D FADOEEAE TO—D
WO, ZTa— )L )v—TF ¢ 7 T —T )L TCHIZERFER IP = R A ¥ MMIxd 5 B iEH]

ET =T HRLTWET, REHFLV 7V ZEMAERT 2%y NUV—21F, 7L—1P
Rt feft LE 97

TX Timestamp T1 RX Timestamp T2

Router A Router D
10.1.1.1 10.1.1.5
(Sender) Router B Router C (Reflector)
Probe Probe
Query Message Response Message
RX Timestamp T4 TX Timestamp T3
IP Payload IP Payload
SA=10.1.1.1 SA=10.1.1.5
DA =10.1.1.5 DA =10.1.1.1
UDP Payload UDP
RFC 5357 Payload RFC 5357
Timestamp T1 Timestamp T1
Timestamp T2
Timestamp T3
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A—RX5—R2: 2——EFDVRF CRZERIGEZIPTY FARA > k
~DELERAEITO—T

7}(0)@\ 2—HF—F8ED L3VPN @ VRF L —F ( 75— 7 )L CEEERRER IP = RARA

Mkt B2BERTE 0 —T 2R LTCWET, L3VPN ASJPE (b—# A) 1T EH L LT

4%% LEd, V7L 2%, LA3VPN H/JPE UL—Z E) OE%ICHD CEF A ATH Y F
3, L3VPNPE /AT H 1y bU—21L, BT AL bb—F ¢ 7 & D MPLS #5512

BELET,
Label = 20005
(VRF)
Label = 20005 IP Payload IP Payload
(VRF) SA = 10.1.1.1 SA = 10.1.1.1
IP Payload DA = 10.10.10.100 DA = 10.10.10.100
SA=10.1.1.1
DA =10.10.10.100 LDP UDP
Payload RFC 5357 Payload RFC 5357
UDp Timestamp T1 Timestamps T1
Router A Payload RFC 5357
{L3VPN PE) Timestamp T Router E
10.1.1.1 (L3VPN PE) Router CE
Prefix SID 16001 10.1.1.5 10.10.10.100
(Sender) Router B Router C Prefix SID 16005 (Reflectar)
— 7 — s
B W W o
SR MPLS
Label = 20001 Probe
(VRF) Response Message
IP Payload Label = 20001
SA = 10.10.10.100 (VRF) SA =IP1 giyu:lffgj 00
DA =10.1.1 IP Payload DA =10.1.1.1
SA = 10.10.10.100
upe DA = 10.1.1.1 UDP
Timestamp T1, T2, T3 UDP Timestamps T1, T2, T3
Payload RFC 5357
Timestamp T1, T2, T3

PIRKRAD FPDNTH—T O RBIERTEDERTE L
FREDHA K542 EHIREIE

e T —T DT RIRA L MIIPT RLATIHEEENET, IPvda BLNIPV6 = KR A
7 RLARYR—FENTWET,
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Ko+ —< R BEAEEFS Py kA roBE [

A 1:1»«7 DT RRA v MZiE, BEEDBZEAREREEDIPT FLAZEECTCEET,
T2 ZE, ARL—HF DRy NU—TNIZH D, £ VRF 240 L CRIZER /R T —h
NA B =Tz A, VE—F/—=REZIIEA M2 ETT,

eIV RRALIFDIPT RLAIZ, Zu—2L v—F 4 0 F—T N E - ITa—F—I5E
DVRFNLV—F 4 > T F—T L TROFAZENTXET,

e VREZRFRIZ LD, AL —H IO F VA TT e —T R TE £,
« BB OEEMKS (CE) OvF U A4
*PEtoCE 7 —7

*CEtoCE 7 —7

s WG O E A (CE) O U A .
*PEtoPE V2 —7

*PEtoPE (PE-CE A ¥ —7 = A AMLDEEFEIL) Tu—7

e Fu—TDIPv6 = RRA L N LTDSRY6 B r—&F F L7 ¢ v 7 2% LT VRF SRv6
v — X A (uDT4/uDT6) TV FA— SN THEHEA,

« TV RARA L FOIP 7 RL AL, IP/SA, MPLSLSP, F7213IP o %L (GRE) %
SFLTEETEET,

-inﬁ4y%ﬁMmsL@($zLm>R$mTESR¥J7~ﬁ£)%ﬁ%LTﬂ%
TRETH AHEE ., EEEETIET 5D MPLS F T v AR — R T~ULNEH N FE T,

e RARA 2 R MPLS kv b U — 27 ND VRF #H TEEARETH 254, HEEBEMS T
KT HMPLS —E AT ~L A S VE T, Rk SA T, #EH/ — = FAR
AV N7 RLAICEESNIZ VRF 2FEHLEST, VH—2 2T, V7L 2%/ —K
X, =7y FEZE LT2F5E VRE 7-ULICHESWT VRF ZEUS L £,

N —IREBEAEZT OPI/P$4/F®#E

INT =~ VABIEMEEAITO IP = RARA P ERET DT, ROAT v 7% FTLE
D

FIEDHE

enable

configureterminal

per formance-measurement

endpoint endpoint-name

vrf vrf-name

source-addressipv4 source ip address
destination-address ipv4 destination_ip_address
delay-measurement

®NO O A WN
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9. profile profile-name

IPTYRRA Y FDBEMNES L CEMEE=2ULY |

ARV RFERERTIVa Y

E:)

ATy T

enable
1 -

Router> enable

FMEEXECE— R&E A X —7 M LEd, Fro
FAFRENTFE S NRRAT—RE AN LET,

ATvT2

configureterminal

1

Router# configure terminal

Ta—\)Lary 74X al—3ay T— Neh
Li‘j_o

ATvT3

pexforn1ancehn1easurexnent

1

RouterA (config) # performance-measurement

T F—~ CABIEREE — N2 B L £,

ATv74

endpoint endpoint-name

1 -

RouterA (config-perf-meas)# endpoint test-ipvéd-1

Py RRA Y NOLTETIZEELET,

ATy Th

vrf vrf-name

1 -

RouterA (config-pm-ep) # vrf VPN-1

VRE A VA Z v ADLETIZBELET,

ATvT6

source-addressipv4 source_ip_address

1

RouterA (config-pm-ep) # source-address ipv4 1.1.1.1

FEETIPT RLAZEEELET,

ATy T1

destination-addressipv4 destination_ip_address

1

RouterA (config-pm-ep) # destination-address ipv4
1.1.1.4

SEHIP T RVAZBE LET,

ATvT8

delay-measurement

1

RouterA (config-pm-ep) #delay-measurement

IP = RiRA v FCTRIEHEZ AN L ET,

ATvT9

profile profile-name

1 -

RouterA (config-pm-ep-dm) #profile test-profile

Tu 7 AN ERELET,
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P> Rfs Y kDT r—v o BEAETO77 1 L0%E [

PIUORRADEDINTA—T R ERAETO T 7 ILDETE

Py RARA Y FONRT p—<  ABHERET 7 7 A NV ERET DHITIE, ROFINEEFEITL

i‘j‘o
FIEDHE
1. enable
2. configureterminal
3. per for mance-measur ement
4. delay-profile endpoint name endpoint-name
5. probe
6. measur ement-mode {one-way | two-way}
7 computation-interval seconds
8. bur st-interval milliseconds
9. padding-size size
10. tos-dscp value
1. exit
12. liveness-detection
13. multiplier value
14. exit
15. advertisement
16. threshold-check {average-delay | maximum-delay | minimum-delay}
17.  exit
18. periodic {disabled | interval seconds| minimum-change microseconds | threshold value}
19. exit
20. accelerated {minimum-change microseconds| threshold value}
21. exit
FlED
Fg
AU RFERIETOIa Y B
AFw 71 |enable FikE EXEC E— R& A R—7 VI LET, Tmy
i - T IEBRERTRINTZHERAT—REANLET,
Router> enable
AFwF2 |configureterminal sua— L ary 7 4 ¥ ab—igy E— REBA
1 - LETS
Router# configure terminal
AFw 73 |performance-measurement INT F—~ VAR EE— FE2BRB L £ T,
i
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PTYRRSAY FOBERESSTERE=2Y VY |

ARV FFEREETIVa Yy

S

RouterA (config) # performance-measurement

25w 74 |delay-profileendpoint name endpoint-name B 2RI 0 7 7 A L4 iR LT
£l
RouterA (config-perf-meas) #delay-profile endpoint
name test-profile
ATy S5 |probe Tu—7 ar7 4 Xal—vary E—FRIADE
i kK
RouterA (config-pm-dm-ep) #probe
AT w76 |measurement-mode {one-way | two-way} MREHEE— RZEELET, 7 74/ MEIFXH
i - MHlEE— FT7,
RouterA (config-pm-dm-ep-probe) # measurement-mode|
two-way
A7 F 71 |computation-interval seconds ANy ZEEOMBEEZRE LET, AR
B - 1 ~ 3600 X C¥, 774 /L MEIL30 T,
RouterA (config-pm-dm-ep-probe) #
computation-interval 60
AT w8 |burst-interval milliseconds Tu—T Ry NeEETLRRARRELET, &
Bl 2T BT 30 ~ 15000 3 VBT, 5740
RouterA (config-pm-dm-ep-probe) #burst-interval PMEIE 3000 <V BT
3000
ATwv 79 |padding-sizesize NIy NONT 4 YA RERRELET, ®@HEI0
i - ~ 8000 T9,
RouterA (config-pm-dm-ep-probe) #padding-size 0 GE) 1500 %{fiﬁié/\nﬁf/( VYA XEERETDH
ZEIFHERENEY A, NT 4T AR
ERELSTDHE, 79T A T—vavt
VTR TABREL, VAT LXT —
~ VAL P2 RABRA 2 b PM FBIEDKSE
B R B2 DAt dH 0 £,
A7 710 |tos-dscp value B A THT - ADSCPEEE LT, HETE
R 2L 0~ 63 T, 77 4 /v MEIXIP/UDP T
RouterA (config-pm-dm-ep-probe) # tos-dscp 48 DSCP 48 Tfifo
ATy 71 |exit To—7 ar74¥al—varE—REKTL
i E3 R

RouterA (config-pm-dm-ep-probe) #exit
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P RAA Y kD RT+—v o RBEAETO 774 L0EE [

ARV FFEREETIVa Yy

E:)

2w 712 |liveness-detection T RiRA v hMEMRE2 7 X2 —2 3 v
Bl T REBELET,
RouterA (config-pm-dm-ep) #liveness-detection

A7y 713 |multiplier value ~Ny Ry R —RBx v RRA VS ofEEE v
i - Va KBRS T THD L RRTHICER Sh
RouterA (config-pm-dm-ep-live) #multiplier 3 CNA 7Ty b 0)%{%%% Li‘a_o %ﬁﬂiz

~ 10 T9,

ATy 714 |exit T RARA » MEEREHa 7 Fab— g v
Bl T REKT LET,
RouterA (config-pm-dm-ep-live) #exit

AT w715 |advertisement T RREARA LN a7 4 X2l —v gy F—
15'] : F\&:]\ V) i—g—o
RouterA (config-pm-dm-ep) #advertisement

ATFv 716 th_re_shold—check {average-delay | maximum-delay | | LX\\MEF =7 T RANF A RA L Fary 74X
minimum-delay} L—vay B FEBIBLET, @E7 FAY A
i - AAL O LEVEEEOEIEA Y v 7 EH %
RouterA (config-pm-dm-ep-adv) #threshold-check g‘}g‘ Li‘g—o i I\ fﬁﬁi average—delay Tj—o
maximum-delay

AT w17 |exit LEVMET =7 7 RRAXALRA L har 7 ¥
5l - L—vary = RERTLET,
RouterA (config-pm-dm-ep-adv-threshold-check) #exit]

R T 718 |periodic {disabled |interval seconds| minimum-change| E#7 RKRZ A XA F a7 4 Xal—3 3 v

microseconds | threshold value}

51

RouterA (config-pm-dm-ep-adv) # periodic interval
120

T— FEBBLET,

disabled : EWIHI 72T RAZ A XA P Z G L
iﬁ—o

interval : BT RARXFX A XA FEA R v
7 OEKIRINRE, #FHIZ30~3600F T4, 57 4L
MEIX 120 BT,

minimum-change : EMAI72 T RAXZ A XA b D
H/INEHAR, FEE T & HHIE0~ 1000000 < 1 7
2 TY, 77 4L MEL 500 v A 7 v fTT,

threshold : EHI/2T RARXX A XA FOLEN
EBBOR/ANEIEA N v 7 EHEEAEEELET,
AREIZ0~1003—t > R T, F7 40 MEIE
10% T,
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B rzo e rosor—< o BEREORES

IPTYRRA Y FDBEMNES L CEMEE=2ULY |

aAv U RFERET7TIVaY B#)
GE) B/ NERAE L LEWEDM G 28 % 7235
BT, TRREA XA FPRBELE
‘g—o
ATw 19 |exit FHT RAREAL ZA hav 7 4 FXal—gy
{;IJ . t— F%%gT LiTo
RouterA (config-pm-dm-ep-adv-per) #exit
ZXFw 720 |accelerated {minimum-changemicroseconds|threshold | &8 7 R AR¥ 4 XA F 207 4 Fa2l— g

value}

1 -

RouterA (config-pm-dm-ep-adv) #accelerated
minimum-change 1000

£ — F‘%Eﬁﬁé\ L/i‘a—o

minimum-change : #7727 RAXZ AL XA N D
He/NVETAE, $8E TE 2HIPAIT 1~ 1000000~ A 7
2 TY, 77 40 MEE 500 ~ A 7 m T,

threshold : EHIH)72 7 RARXEZ A XX FDLEW
EEEOR/INEIEA ) v 7 BEREEFEELET,
HIMEIZ0~100S—Fk > FTH, 57 +/L MElZ
20 %—t v F T,

ATv7T2AN

exit
1 :

RouterA (config-pm-dm-ep-adv-acc) #exit

BT FARXZAZXA a7 4 Fal—var
E—FEKTLET,

IPTY RS bDINTA—T

2 R ESE A TE O % E B

WRIZ, IP =2 RARA 2 FDOIRT 4 —~< 2 ABIERE DR EH 2~ LET,
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REH:IPTYRRA Y bDONRTAH—T U RBEAEDRE (FO—/NL 32T Fal—2ay) .

HEB - IPZTORERA DN T A—T A EEAFDOERTE (FO—
N)LaArI4FxalLb—o3Y)

Querier Responder
VPN Probe query Probe response VPN1:
IPvd:1.1.1.1 massage message E- IPvd:4.4.4.4

SR-MPLS core network

FTarvIq4F¥alL—ay
JITY7 (GEIEH) DERE

performance-measurement

delay-profile endpoint name test-profile
probe

burst-interval 95

tos-dscp 24

|

endpoint test-ipv4-1
source-address ipv4 1.1.1.1
destination-address ipv4 4.4.4.4
delay-measurement

profile test-profile
performance-measurement

!

endpoint test-ipv6-1
source-address ipv6 1000::1
destination-address ipv6 4000::1
delay-measurement

profile test-profile

9T)7 (EEE) DRE

performance-measurement
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B osem P kR r DT T U RBEHENRE (VRFRTE)

PTYRRSAY FOBERESSTERE=2Y VY |

BREG IPTURRAD DN TH—T R BIERTEDEETE (VRF 5%

7E)

Querier

VPN1: i Probe query
IPv4:1.1.1.1 PE1 message
IPv6 1000::1 .

SR-MPLS core network

FTarvI4F¥alL—ay
JITY7 (EIEHE) DERE

performance-measurement

delay-profile endpoint name test-profile
probe

burst-interval 95

tos-dscp 24

|

endpoint test-ipvé-1

vrf VPN-1

source-address ipv4 1.1.1.1
destination-address ipv4 1.1.1.4
delay-measurement

profile test-profile

!

performance-measurement

|

endpoint test-ipv6-1

vrf VPN-1

source-address ipvé 1000::1
destination-address ipv6 1000::4
delay-measurement

profile test-profile

9T)7 (EEE) DRE

performance-measurement

Responder

Probe response VPN1:
message IPvd:1.1.1.4
< IPv6 1000::4

P RRA D FDINT A —7 2 RBIEAITE DRREE

WDshow 2~ REEALT, Py RBRA Y FONRT p—~ 0 ABEHEL R TEET,
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« show performance-measurement counters endpoint filter name pm-name detail
» show per for mance-measur ement endpoint filter name pm-name detail

+ show performance-measurement history endpoint adv

« show performance-measurement history endpoint aggr

« show performance-measurement history endpoint filter name liveness-notification
« show performance-measurement history endpoint filter name pm-name adv

+ show performance-measurement history endpoint filter name pm-name aggr

« show performance-measurement history endpoint filter name probe

« show performance-measurement profile endpoint

« show performance-measurement responder countersinterface

« show performance-measurement responder summary

« show performance-measurement summary

1

WIZ, IP =2 RARA ¥ FDO/NT +—< 0 RBIEHE 2 5T 5 728 D show =2~ > KO F1
ZRLET,

show performance-measurement summary

pel#show performance-measurement summary
Total interfaces : 1
Total SR Policies : 0
Total endpoints : 250
Maximum PPS : 2000 pkts/sec
Dual-color gre bit-position : 9
Endpoint Delay-Measurement:
Total sessions : 250
Counters:
Packets:
Total sent : 12816719
Total received : 11443853
Errors:
Total sent errors : 0
Total received errors : 172421
Probes:
Total started : 40959
Total completed : 35208
Total incomplete : 5751
Total advertisements : 33

show performance-measurement profile

pel#show performance-measurement profile endpoint name test-profile
test-profile Endpoint Delay Measurement:
Profile configuration:
Measurement Type : Two-Way
Computation interval : 30 (effective : 30) seconds

Py RRSv rBEMESSUERE=2UVY R



. show performance-measurement endpoint session

PTYRRSAY FOBERESSTERE=2Y VY |

Burst interval 95 mSec

Burst count 316

Protocol TWAMP-Lite Unauth

ToS DSCP value 48

Destination sweeping mode Disabled

Periodic advertisement Enabled
Interval 120 (effective: 120) sec
Threshold 10%
Minimum-Change 500 uSec

Accelerated advertisement Disabled

Threshold crossing check

Average-delay

Liveness-detection multiplier : 3

show performance-measurement endpoint session

PE#show performance-measurement endpoint filter name test-ipv6-2000 detail

Endpoint name:

Source address

Destination address
Delay Measurement

VRF

Profile name

Forward SID List
Reverse SID List

test-ipv6-2000

1412::1
1412::4
Enabled

Not configured
test-profile

Not configured
Not configured

Delay Measurement session:
Session ID
Profile name

6
test-profile

Last advertisement:

Advertised at: 15:00:52 11-01 2023 (30 seconds ago)
Advertised reason: Periodic timer, avg delay threshold crossed
Advertised anomaly: INACTIVE
Advertised delays (uSec): avg: 4265, min: 2902, max: 5999, variance: 986
Next advertisement:
Check scheduled in 3 more probes (roughly every 120 seconds)
No probes completed
Rolling average (uSec): 4378
Current Probe:
Started at 15:00:52 11-01 2023 (30 seconds ago)
Packets Sent: 311, received: 311
Measured delays (uSec): avg: 5004, min: 4010, max: 5977, variance: 994
Probe samples:
Packet Rx Timestamp Measured Delay (nsec)
15:01:23 11-01 2023 5093944
15:01:23 11-01 2023 5092502
15:01:23 11-01 2023 5110069
15:01:23 11-01 2023 5365350
15:01:23 11-01 2023 5365940
Next probe scheduled at 15:01:22 11-01 2023 (in O seconds)

Burst completed

Liveness Detection:

Session Creation Timestamp:
Session State:
Last State Change Timestamp:

11-01 14:50:29.937

Up
11-01 14:51:56.110

Missed count [consecutive]: 0

Received count [consecutive]: 5691

Backoff 0

Unique Path Name Path-6

Loss 1in Last Interval : 0 % [TX: 313 RX: 313]
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show performance-measurement counters endpoint .

show performance-measurement counters endpoint

pel#show performance-measurement counters endpoint filter name test-ipv6-100 detail
Endpoint name: test-ipv6-100
Source address : 1000::100
Destination address : 6000::100
Delay Measurement : Enabled
VRF : Not configured
Profile name : test-profile
Forward SID List : Not configured
Reverse SID List : Not configured
Delay-Measurement:
Packets:
Total sent : 771804
Total received : 741831
Errors:
TX:
Total interface down : 0
Total no MPLS caps : O
Total no IP address : O
Total other : 0
RX:
Total negative delay : 1762
Total delay threshold exceeded : 0
Total missing TX timestamp : O
Total missing RX timestamp : O
Total probe full : 0
Total probe not started : 1
Total control code error : O
Total control code notif : 0
Probes:
Total started : 2487
Total completed : 2358
Total incomplete : 128
Total advertisements : 1

show performance-measurement history endpoint

pel#show performance-measurement history endpoint filter name test-ipv6-100 probe
Endpoint name: test-ipv6-100

Source address : 1000::100

Destination address : 6000::100

Delay Measurement : Enabled

VRF : Not configured

Profile name : test-profile

Forward SID List : Not configured

Reverse SID List : Not configured

Delay-Measurement history (uSec):

Probe Start Timestamp Pkt (TX/RX) Average Min Max
03:52:25 01-18 2024 313/313 30 16 314
03:51:54 01-18 2024 313/313 29 13 47
03:51:22 01-18 2024 313/313 30 15 349
03:38:16 01-18 2024 10/10 42 29 101
<snip>

03:37:46 01-18 2024 10/10 37 28 45
03:37:16 01-18 2024 10/10 37 29 47
03:36:46 01-18 2024 10/10 38 31 46
03:36:16 01-18 2024 10/10 39 28 48
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