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o NeX ARy TICEELET, Vo ZDRI ARy TDOT KL AZRET AT
HYFERA, VE—MUDT A H—RiE, MPLS ¥/LFF ¥ X h MAC 7 KL 2 &% K—k
LTWAHMERH Y 9,

ROKIE, PM 7 =V BLWISE ATy b L) v 7 BIEOREZ R L TVET,

B 57499 To0=FULTDRTF—T URBIE



| F52499 T02=F7 U TDRT+—<TVRRE
stamEoy v oEEA tyvs ]

‘ TX Timestamp T1 ‘ ‘ RX Timestamp T2 ‘

Local-end Remote-end
— .a:_! PM Query Packet 10.1.2.2 N
X5
10.1.2.1 PM Response Pay

‘ RX Timestamp T4 ‘ ‘ TX Timestamp T3 ‘

One Way Delay = (T2 - T1)
Two-Way Delay = ((T2 - T1) + (T4 — T3))/2

367557

1L m—hnrxzy R—XE, BRESNA X =V T E— b= F)L—#{Z PM Query
Nry hON—=AREEELET, X7y ML, BERNCY A 2DAZ T (T1) BT
HIVET,
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computation-interval (60s) computation-interval (60s)

K] T K T Kl K] T T T

£ < < 5 < < < s =

B w @ 1 b B % I 1]

ETE TET EI EIE ETE IEI

d1 d2 d3 d4 d5 dé d7 d8 do d10 d11 d12
Probel metrics: Probe2 metrics: Probe3 metrics:
Average-delayl = (d1+d2+d3+d4)/4 Average-delay2 = (d5+d6+d7+d8)/4 Average-delay3 = (d9+d10+d11+d12)/4
Min-delayl =min (d1, d2, d3, d4) Min-delay2 = min (d5, d6, d7, d8) Min-delay3 =min (d9, d10, d11, d12)
Max-delayl =max (d1, d2, d3, d4) Max-delay2 =max (d5, d6, d7, d8) Max-delay3 =max (d9, d10, d11, d12)
Delay-variancel = Average-delayl — Min-delayl Delay-variance2 = Average-delay2 — Min-delay2 Delay-variance3 = Average-delay3 — Min-delay3 ©
Rolling-average-delay = Rolling-average- Rolling-average-delay = Rolling-average- Rolling-average-delay = Rolling-average- 8
delay * (1 - a) + Average-delay1 * (a) delay * (1 - a) + Average-delay2 * (a) delay * (1 - a) + Average-delay3 * («) 8
w
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T, VU ZBBIEA N v 7 DT RANF A XA ME, ISIS, OSPF, X U'BGP-LS 7'u k=21
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BT ToT 47T HDIT, BIMMOREIILEDHD FHA,
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AESNEHE Ao

CEBT KK A ZA L RDA 2 H— S RNEO R TR SN TN D &5 &, 3
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om0 — Y UL YERIE

0= o ZNEHRRIE = 1 — ) o ZOERRAE(-1) * 0.5 + R IRLE() * 0.5
« Minimum delay

Bo/NBIE = B/ [BoNBIE (1) L .. BoNBIE G-1) | BoNBIE () ]
o B RIEAE

BORKIBIE = Be K [RoKBIE (1) L ... ReRIBIE (-1) | FRRIBIE () ]
CRIENY TR

BEIEANY 7 U A= BIEANY T A (1) L BEASAY TR (1) . BIEANY
7oA (1) ]

[

s TWT RAREZA XA NDA U H =V DItk ORFEARIBRO%., V7 Of/NEIEX, &
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ARXLTEE SN E T, EOEEBNRESINIZHIREBL THWDHEE, V703X To
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go—nNLYUoBEZETO T AL
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ra—7
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FI7F N OFa—TE1%
FHERMEIZ 30 T, &I
30 ~ 3600 T,

protocol

T —7OEEFEIEHIND
v bhan, T7FNLRTH
0. HoYR— kSN DHME—
O7'va k=2/uid pm-mpls T

9, MPLS 7 7% /AL & fif
L72RFC637412535< V7
PEIEHE TT,

/N—Z |k

count

T 7 )V MEIZ 10 T, &I
1 ~30 T7,

fr

77 /v MEIE 3000 2 U
T, #iPHIZ 30 ~ 15000 X U B
-(3‘3‘0

TEBT RARZ A XA b

il

T 7 )V MEIX 120 0T, A
VB — L O#EFHIZ 30 ~ 3600
W9,

threshold

TEHIT RARXZA XA DL
XUVMEDOTF 7 4V MEIE 10%
<7,

minimum-change

77 4V MEIZ 1000~ 1 7 1
FoC. #PFHIZ 0 ~ 10000 ~ A
7 aiTd,

EWT RANLA XA MIT

BT RANZ A XA B

ElliZay) 74V ETHENIR > TWNE
j—o
threshold T 7 v MEIX 20% T, #upH

X0~ 100% T3,

minimum-change

T 7 L MEIZ 1000~ A 7 7
W, #HIZ 1~ 100000 < A
7 ufhTd,
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Xy NT—ZBIEE R CEE T, VU ZBIEA N v 7 BT D L BIERED h T 7L
Va— bR, =R LULEH) (SLA) &7 720D N T 7 4 v =T Y (TE)
VY a—varOmAnNTEET, FEXFROL I BRI ENTEET,

 BIENTFRAHESR SRR Y v — DK E

L LTWA SRARY V—DBIENRT +—< LV ARFRBEEZ B L TR FLEEESD, £
BSRARV—ZN LN T T4 I DRTT YT

) O BIEREICEAYT 4%IFER

I0SXE 1) ') —X 17.1.x D#IHEIE
s WMV > 7 BIEDRE DAY AR — F S TWET,

«PM U > 7 BIERIE I REC 6374 I2ESWTEBY . PM 237 v MME MPLS/GAL 1 7Lk
AL £,

c LEWVETF = v 71203, s/hBEEOHRBERN S ET,

VU BIE Y u—T7 7 a ha Ry hOR Ay A XF LT TOS/DSCP/EXP 1332 &
TEEH A,

Q2BEBADL ) 7 BEEITEES LT,

KRS D4 T OOZTFTY)TDINTHF—T O RBFED
RTEAHE

Ja—nNI)L)VUOBRETA T 7L ILDERTE
A B =T ABIET O T 7 A )VE— RERBLT, Za—2 L) U 7BET a7 741D
NITA—BERELET,

performance-measurement
delay-profile

interfaces ---> Global default profile for link delay measurement
probe
interval <seconds> (range:30-3600 seconds; default:30 seconds)
burst

count <num-of-packets> (range:1-30; default: 10)

interval <milliseconds> (range:30-15000 milliseconds; default:3000 milliseconds)
protocol

pm-mpls SR Policy delay measurement using RFC6374 with MPLS encapsulation

FS5T4vs zoo=7)oi07+r—< R8T |



FST4v 9 TUS=FYULTDNRTH—TRBE |
B sz 120usEEREORE

advertisement
periodic (default: enabled)
disabled
interval <seconds> (range:30-3600 seconds; default:120 seconds)
threshold <percentage> (range:0-100%; default:10%)
minimum-change <microseconds> (range:0-100000 microseconds; default: 1000 microseconds)
accelerated (default: disabled)
threshold <percentage> (range:0-100%; default: 20%)

minimum-change <microseconds> (range:0-100000 microseconds; default: 1000 microseconds)

UR—DTAAD) VT BIERITEDERTE

AVB—TAAD) VI EBEREDHERIE
KDL, A F—T oA ZADOBIEREE B L ET,

performance-measurement
interface <interface-name>
delay-measurement

AVE=TAADY) 2 BIERAEDEML
RDEINZ, A F—T = A ADBRIERE Z T LT,

performance-measurement
interface <interface-name>
no delay-measurement

AB—TAADY) VI BEDERE
AE—=T 2 A ZADY T BIEERRDO L HITHRELET,

performance-measurement
interface <interface-name>
delay-measurement
advertise-delay <microseconds> (range: 0-16777215 microseconds)

T RNE A ZIENSA A —T = A AR E SN TODEHA,
« BT DY T O, R, BROSEEBIEDS, 7 RN A RBIEEICERE S
ESCN
U T DOBENY T AT ICRESNET

DU TBIEA N v 73T RAZ A AENFET

FHEEIREHIC, PM 7 U B X OINE ATy MRS L, VU ZBIEA Y v 7 BREHE S
FT, INHDA RN w7 3By 7 7 ITBR(FEE I, 2~ > R show performance-measurement
history interfaces [name interface-name] [adv | aggr | probe], 7272 L. 7 K/NZ A KBIENFEE
ENTHDHA, LEWVET = v 7 I FETSNETA, LEB->T, fHESREA N v 71X
T RREA ZENFERA,

KDEHIZ, A B —TxAZDY 7 BIERELXEIRLET,

performance-measurement
interface <interface-name>
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delay-measurement
no advertise-delay <microseconds> (range: 0-16777215 microseconds)

A B =T x4 ADY 7 BIERENHIBREND L
CIBIERXA RV v i, IGP 25 TLV ZHIRT 5 2 & TIEABITR Y £,

« ZDHEDT RNZA XX FDA L H =7 SUAETRHZ, LEWETF = v 7 BFEITSNE
T LEWVETF = v Z7IZHEASNT, BEIISCTY U7X Y v 73T RARZA XS
ﬂiﬂ—o

E-AYTE—FOEMIE
FT=H VU TE—RTIE, SHESNZBERA M) v 7%, BEANYy 7 7 ITRESNES, 7272
L. A MUY ZIFIGP 72X BGP-LSIZ L o TT RAX A RSN EH A, BESY 77 NOD A
F YU » 71X, show performance-measurement history interfaces[name interface-name] [adv | aggr
|probe] @~ RZfEM L TR RTEET,
F=F VU TE— REANTT DL, VU ZBIEA RN v 7 OEMT RARZAL XA N EE
BT RANE A XA SO &8 LET,

)

GE) BT RARZA XA MIT 7 40 F TEITR>TWET,

WD XD, BT RANEZA XA M BB LET,

performance-measurement
delay-profile

interfaces ---> Global default profile for link delay measurement
advertisement
periodic (default: enabled)
disabled

FoH Y TE—REAEDNCTD &,

U IBEA N v IF, VAT ADA U H—T 2 AF—U Y EMEEN L TARESN
FH A,

s U IBEIEA N v 7%, IGPIZE» TRy NI NTT7 T T 47 EN7=Y, BGPLS
WCEoTT RANZ A XEINTZNTHZEITHY FHA,

) 2 BIEER TE DHERR

U > 7 BIED R E & v 511, show performance-measurement summary [detail] =~ > K

ZREHLET,

15l

router#show performance-measurement summary

Total interfaces H

Maximum PPS : 100 pkts/sec
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Interface Delay-Measurement:
Total sessions
Profile configuration:
Measurement Type
Probe interval
Burst interval
Burst count
Protocol
HW Timestamp Supported
Periodic advertisement
Interval
Threshold
Minimum-Change
Advertisement accelerated
Threshold crossing check
Counters:
Packets:
Total
Total
Errors:
Total
Total

sent
received

sent errors
received errors

FST4v 9 TUS=FYULTDNRTH—TRBE |

Two-Way

30 seconds
3000 mSec

10 packets
MPLS RFC6374
Yes

Enabled

120 (effective:
10%

1000 usec
Disabled
Minimum-delay

120) sec

289588
289588

23
21

AVE—T4ARAD) 0 EBEFHRODERT

A H =T =2 ADY v 7 BIEREICET DMz 2T 51213,

show

per for mance-measur ement inter faces [name interface-name] [detail] =~ > RZ{#H L 9,

1

router#show performance-measurement interfaces name gigabitEthernet 0/0/7 detail

Interface Name:
Delay-Measurement
Local IPV4 Address
Local IPV6 Address
State

Delay Measurement session:
Session ID

Last advertisement:
Advertised at: 13:53:11
Advertised reason:
Advertised delays

Next advertisement:

Check scheduled in 2 more probes
(uSec) :

Aggregated delays
Rolling average (uSec):

Current Probe:
Started at 14:35:38
Packets Sent: 1,
Measured delays
Probe samples:

02

(uSec) :

GigabitEthernet0/0/7

Periodic timer,
(uSec) :

(ifh:
Enabled
10.100.1.1

0xF)

Up

28 2019 (434548 seconds ago)

min delay threshold crossed
4011, min: 4033, 4050, variance: 4

avg: max:

(roughly every 120 seconds)

received: 1

avg: 4040, min: 4035, max: 4054, variance: 5
4040
2019 (1 second ago)
avg: 4035, min: 4035, max: 4035, variance: 0

Packet Rx Timestamp Measured Delay
14:35:38 02 2019 4035081
Next probe scheduled at 14:36:08 02 2019 (in
Next burst packet will be sent in 2 seconds
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FODavT K

showa<w > K

zotoavoF

£3:0-ALIVKL—4 (DT 7) Oshowa<> K

avwU kR

Bl

show performance-measurement summary
[detail]

RE, By varrT—4 AU ZIRE PM
Uo7 BIEERER R LET,

show performance-measurement interfaces
[name interface-name] [detail ]

A B —T A ADPM VU v 7 BIETER A K
ALET,

show performance-measurement history
inter faces [name interface-name] [adv | aggr |
probe]

eprobe : f X —T A ADPM Y > 7 iE
SETm— TR AR R LUET,

cadv : A1 X —T A ZADPM Y 7 BEIE
T RNEA XX NEREERRLET,

VU TIRIEA NY v 7 DT RARNE A XS
N 5HMEI%, ISIS. OSPF, *721ZBGP % f#
MLTT7I T 4 v 7 ENETT,

caggr (A VA —T A ADPM Y Ui
IEERERE A ZR L ET,

show performance-measurement counters
interfaces [name interface-name] [detail]

PMYU 7Bty a2 EFRLE
j—o

show perfor mance-measurement sessions
interface [session-id] [detail]

Ve— Ml Ta—T7 72 ) 252G LA
VHE—T oA RETHEREFERLET,

R4:YE—FIVFL—% (LRAKRVE) O showa< o K

avU kR

e

show performance-measurement responder
summary

VEe— b K=& (LARVZ) Y~
JBIEY <Y —DPM AF R LET,

show performance-measurement responder
interfaces [name interface-name]

VE—bhoV RL—% EDA L H—T A A
DOPM VU v 7 IBIEREF R E R LET,

show performance-measurement responder
countersinterface [name interface-name]

VEe— bz Kb—% FOPMY 7 BEE v
varhvrEERRFILET,
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cleara< > K

®5:O0—-ALIVEL—4 (9T)7) Deleara<> R
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avw Uk ERBA

clear performance-measurement all

T RN A XS BRIEA N v 7 BETe,
FTRCONRNT g —~ L ANET—F &7 )T

LEd, Zoa<xr Raeif+5E, IGP £
JFIZBGP AR LTI I v T o v &ni-+

NTOBIEA B Y v 7 BRI ET,

clear performance-measurement delay interfaces
[name interface-name]

A B —T A ADPMBIEEREZ 7 VT L
jz—a—o

GE) Zoavy REFEHRTLHE 7
T ENTA U H—T oA AD LI
2T RANH A XENTBENELY
HWEnx+, Zoa~r ROMH
WIREEDZMLE T,

clear performance-measurement counters
interfaces [name interface-name]

PMALVE—T A AL ZH2 7 )T LE
—a—o

clear performance-measurement counters
summary

PMY~U—hoo 2% 7 )7 LET,

KE6:VE—FIVERL—4 (LRKRUE) D cleara< >

avyU R

B

clear performance-measurement responder
counter sinterfaces [name interface-name]

LARVEDPMA LV Z—T oA AT A
7 VT LET,

clear performance-measurement responder
counterssummary

LARVZDOPM Y~ — o 2% 707
Lij‘o

debug a7 > K

R7:0—ALIVFL—% (UTU7) Odebuga<>

i

avyU kR

A

debug performance-measurement query [errors
| entry | packet-errors| packets| queues|timers]

JZYTTTNRy T A=V HELF
j—o
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K8 VE—FIVFIL—% (LARRVY) O debuga<> K

zonszas |}

avU kR

e

| timers]

debug perfor mance-measurement responder
[errors|entry | packet-errors| packets | queues | 4-

T YT TR T A=V F0 6L £

show tech-support 1< >

avw ok £ EA

show tech-support perf_measure N7 G~ AREREFRE R R LET,
show tech-support monitor event-trace INT F—< o AREIZEET S b L— R EH
perf_measure ERRLET,

T DDSE &R

ZEESKXURFC

Z 24 kL

#£/RFC

RFC MPLS % N U —27 O 3% MNMEE L BIEOH]
6374 E
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