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10.1.2.1 PM Response Pacy/

‘ RX Timestamp T4 ‘ ‘ TX Timestamp T3 ‘

One Way Delay = (T2 -T1)
Two-Way Delay = ((T2 - T1) + (T4 - T3))/2
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o BUJF A AE = (T2 — T1) + (T4 - T3)
o —JFIAIERIE = (T2 — T1) + (T4 — T3))/2
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« interval : 7 7 /v b O v —7RIE 30 BT, #EFHIE 30 ~ 3600 T,

* burst count : 7 7 /b MEIE 10 T, #PHIT 1~ 30 TT,

* burst interval : 7 7 A4 /L MEIX 3000 < U RS, HiPHIX 30 ~ 15000 X U FPT9,

« periodic advertisement : FEHHI72T KNZ A XA 2 MEIT 7 4V N THZ /> TWET,

« periodic-advertisement interval : 7 7 /L MEIX 1200 T, A > % — L OFIFH T 30 ~ 3600
»wTd,

» periodic-advertisement threshold : EHIH)72 T RANX A XA RO LEVMEDT 7 4 /L MElE
10% T3

« periodic-advertisement minimum : 7 7 4 /L MEIE 1000 v 4 7 2> (usec) T, #iPHIX 0 ~
100000 ~ 1 27 o T3,

« accelerated advertisement : JEAET RXNZ A XAV MIT 7 4/ F TEEHIZ /> TWET,
» accelerated-advertisement threshold : 5 7 # /L MEIL 20% T, #iPHIZ 0 ~ 100% T9,

« accelerated-advertisement minimum : 7 7 # /v MEIX 1000~ 1 7 2T, #FHIZ 1 ~ 100000
~A 7 afp T,

REW U UOEZEDPM

ZOFITIE, VU IBIED T p—~ U AREMEEE S e — NV T 7 VN Tu T ALk
LCRETHIHEERLET,

Rl (config) #performance-measurement
Rl (config-perf-meas)# delay-profile interfaces

Rl (config-pm-dm-intf) #advertisement

Rl (config-pm-dm-intf-adv) # accelerated // Default: Disabled

Rl (config-pm-dm-intf-adv-acc) #threshold 40 //Default 20%

Rl (config-pm-dm-intf-adv-acc) #minimum-change 1000 //Default 1000uSec
Rl (config-pm-dm-intf-adv) #periodic

Rl (config-pm-dm-intf-adv-per) #interval 100 //Default 120seconds

Rl (config-pm-dm-intf-adv-per) #threshold 40 //Default 10%

Rl (config-pm-dm-intf-adv-per) #minimum-change 1000 //Default 1000 uSec
Rl (config-pm-dm-intf) #probe

Rl (config-pm-dm-intf-probe) #computation-interval 40 // Def: 30s

Rl (config-pm-dm-intf-probe) #burst-interval 40 // Def: 3000 mSec

Rl (config-perf-meas) #delay-profile sr-policy

Rl (config-pm-dm-srpol) #advertisement

Rl (config-pm-dm-sr-adv) faccelerated // Default: Disabled

Rl (config-pm-dm-sr-adv-acc) #threshold 40 //Default 40%

Rl (config-pm-dm-sr-adv-acc) #minimum-change 4000 // Def: 500 uSec
Rl (config-pm-dm-sr-adv) #periodic

Rl (config-pm-dm-srpol-adv-per) #interval 100 // Def: 120 sec

Rl (config-pm-dm-srpol-adv-per) #threshold 40 // Def: 10%

Rl (config-pm-dm-srpol-adv-per) #minimum-change 2000 // Def: 500 uSec
Rl (config-pm-dm-srpol) #probe

Rl (config-pm-dm-srpol-probe) #computation-interval 40 // Def: 30s
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Rl (config-pm-dm-srpol-probe) #tburst-interval 40 // Def: 3000 mSec

Rl (config-pm-dm-srpol-probe) #texit
Rl (config-pm-dm-srpol) #exit

Rl (config-pm-dm-srpol-adv-per) #exit
R1 Rl (config-pm-dm-intf-probe) #exit
Rl (config-pm-dm-intf-adv) fexit

Rl (config-pm-dm-intf) #fexit

Rl (config-perf-meas) #fexit

ZOFITIEH, A F—T A A LDV T BIEICH LT PM 2B T D HEERLET,

Rl (config) #performance-measurement
Rl (config-perf-meas) #interface GigabitEthernet 0/0/1
Rl (config-pm-intf) #delay-measurement
Rl (config-pm-intf-dm) fexit

Rl (config-pm-intf-dm) #next-hop ipv4 10.50.62.1

Rl (config-pm-intf) fexit

fREE : PM ') > U EHEER TE

Z OHITIX, show performance-measurement summary [detail] =~ > RZ#EH LTV > 7 BIiE
ED PM ZHERT D HEE R LET,

Rl#show performance-measurement summary detail
Total interfaces 0 3
Maximum PPS 100 pkts/sec

Interface Delay-Measurement:
Total sessions 0 3
Profile configuration:

Measurement Type Two-Way
Computation interval 30 seconds
Burst interval 3000 mSec
Burst count 10 packets
Protocol TWAMP-Lite Unauth
HW Timestamp Supported No
Periodic advertisement Enabled
Interval 30 (effective: 30) sec
Threshold 100%
Minimum-Change 100000 uSec
Accelerated advertisement Enabled
Threshold 100%

Minimum-Change
Threshold crossing check

Counters:
Packets:

100000 uSec

: Minimum-delay

Total sent 293020
Total received 293016
Errors:
TX:
Total interface down 0
Total no MPLS caps 0
Total no IP address 0
Total other 19
RX:
Total negative delay 144
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Total delay threshold exceeded 0
Total missing TX timestamp 0
Total missing RX timestamp 0
Total probe full 0
Total probe not started 0
Total control code error 0
Total control code notif 0
Probes:
Total started 29306
Total completed 29155
Total incomplete 148
Total advertisements 3
Global Delay Counters:
Total packets sent 293020
Total query packets received 293016
Total invalid session id 0
Total no session 0
HW Support for MPLS-GAL [RFC6374] timestamp No
HW Support for TWAMP [RF5357] timestamp No
HW Support for 64 bit timestamp No
HW Support for IPv4 UDP Cheksum No

Z OFITIL, show performance-measurement inter faces[interface-name] [detail] =~ > K &

LT 7 BIERRED PM A4 2 7ika R LET,

Rl#show performance-measurement interfaces detail

Interface Name: GigabitEthernet0/2/3 (ifh: 0xA)

Delay-Measurement Enabled
Local IPV4 Address 10.50.62.2
Local IPV6 Address HH
State Up
Delay Measurement session:

Session ID 1

Last advertisement:

Advertised at: 09:21:08 12 2019 (439879 seconds ago)

Advertised reason: Advertise delay config

Advertised delays (uSec): avg: 2000, min: 2000, max: 2000, wvariance: O

Next advertisement:
Check scheduled at the end of the current probe
No probes completed

(roughly every 30 seconds)

Rolling average (uSec): 3146
Current Probe:
Started at 11:32:17 17 2019 (10 seconds ago)
Packets Sent: 4, received: 4
Measured delays (uSec): avg: 1999, min: 1500, max: 2499, variance: 499

Probe samples:

Packet Rx Timestamp Measured Delay

11:32:17 17 2019 1999999
11:32:20 17 2019 1500000
11:32:23 17 2019 2499999
11:32:26 17 2019 1999999

Next probe scheduled at 11:32:46 17 2019 (in 19 seconds)
Next burst packet will be sent in 1 seconds
R1#
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show performance-measurement history
interfaces [nameinterface-name] probe

A E =T A ADPM Y V7 BET 10—
B FRLET,

show performance-measurement history
inter faces [nameinterface-name] aggr

A B —T 2 A ADPM Y 7 BEERERE
BFRRLET,

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

PMY VU BIEYr Yy g B aERLE
‘é‘o

show performance-measurement responder
inter faces [nameinterface-name]

VE—b o KL—F EDA A —T A A
DY IBEIEDPM EERLET,

show performance-measurement responder
counter sinterface [nameinterface-name]
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WOMIE, = FY—x2 REIEHED PM 7 = LREIZOWTHBI L TV E T,

2: TV RY—I Y FERRAED/NAT F— U RBE

TX Timestamp T1

Querier
10.1.1.2

PM Query Packe! | — | IP/UDP Response Packet |

PM Query Packer based on RFC5357

* One-way Delay = T2-T1
* Hardware clock synchronized using PTP (IEEE 1588) between querier and responder nodes
(all nodes for higher accuracy)

520282

TV RY—x» RBIERIED PM 7 = U LIREIEL, IROFIAETHATE £,
1. V—=FOHNTA L TI— PRy MIEA LRZ T REATHE, 720 T A—F1%
PM 7 = U Ny b & VARV Z)L—Z | ERNCEE LET,
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—é‘o
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DERNZ XY, NAHERER (TEV L ZEBIEA N v 7 O&#H) SITERERY 3,
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5. m—Anxy FA—2i%, RERMPEDTZD, ~ry a5+ 2 L3I ry M
A LAZ T T ET,

FYy—IT o FDOEEEEFAD PM
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#show running-config | s on-demand color 800
on-demand color 800 ------—--——-——--—--——-—————— - ——————— > SR ODN
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Policy

authorize

performance-measurement ———---- - - - - oo > SR PM CLI
delay-measurement ———-—————-— - - > SR PM CLI

candidate-paths
preference 1
constraints
segments
dataplane mpls
|

|
dynamic
pcep
metric
type delay
|

#

#show segment-routing traffic-eng policy name *10.216.216.216|800

Name: *10.216.216.216|800 (Color: 800 End-point: 10.216.216.216)
Owners : BGP

Status:

Admin: up, Operational: up for 01:27:24 (since 11-29 04:41:36.053)
Candidate-paths:

Preference 1 (BGP):

Dynamic (pce 10.12.12.12) (active)

Weight: 0, Metric Type: DELAY

Metric Type: DELAY, Path Accumulated Metric: 330

16011 [Prefix-SID, 10.205.205.205]

1133 [Adjacency-SID, 10.50.72.1 - 10.50.72.2]

16009 [Prefix-SID, 10.216.216.216]

Attributes:

Binding SID: 1218

Allocation mode: dynamic

State: Programmed

IPv6 caps enabled

#

ZOFITIZ, = RY—xr ROBIEEBONRT 3 —~ o ZAHEKREY 70— LF 7 4L
T T ANE LTRET DL HEERLET,

Rl (config) #performance-measurement
Rl (config-perf-meas) #delay-profile sr-policy

Rl (config-pm-dm-srpol) #probe
Rl (config-pm-dm-srpol-probe) #computation-interval 40

Rl (config-pm-dm-srpol-probe) tburst-interval 40

Rl (config-pm-dm-srpol-probe) #protocol twamp-light
Rl (config-pm-dm-srpol-probe-protocol) #exit

Rl (config-pm-dm-srpol-probe) #exit
Rl (config-pm-dm-srpol) #advertisement periodic

Rl (config-pm-dm-srpol-adv-per) #interval 100
Rl (config-pm-dm-srpol-adv-per) #threshold 20

Rl (config-pm-dm-srpol-adv-per) #minimum-change 500
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Rl (config-pm-dm-srpol-adv-per) #exit

Rl (config-pm-dm-sr-adv) #exit

Rl (config-pm-dm-srpol) #advertisement accelerated
Rl (config-pm-dm-sr-adv-acc) #threshold 40

Rl (config-pm-dm-sr-adv-acc) #minimum-change 1000

Rl (config-pm-dm-sr-adv-acc) #exit
Rl (config-pm-dm-sr-adv) #exit

Rl (config-pm-dm-srpol) #exit

Rl (config-perf-meas) fexit

B - PM T2 RFY—I Y FEREEENT

Z OFTIL, show performance-measurement summary =~ > R&FEH L=y KV —x= 2 K
PEIEE PR E D PM & i+ 2 HiEa R L E T,

Rl#show performance-measurement summary

Total interfaces
Total SR Policies
Maximum PPS

SR Policy Delay-Measurement:

6
1
1000 pkts/sec

Total sessions 1
Profile configuration:
Measurement Type Two-Way
Computation interval 30 seconds
Burst interval 3000 mSec
Burst count 10
Protocol TWAMP-Lite Unauth
HW Timestamp Supported Yes
Periodic advertisement Enabled
Interval 30 (effective: 30) sec
Threshold 15%
Minimum-Change 600 uSec
Accelerated advertisement Enabled
Threshold 25%
Minimum-Change 900 usSec

Threshold crossing check
Counters:
Packets:

Minimum-delay

Total sent 334
Total received 0
Errors:
Total sent errors 0
Total received errors 0
Probes:
Total started 33
Total completed 0
Total incomplete 33
Total advertisements 0
Global Delay Counters:
Total packets sent 1251
Total query packets received 917
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Total invalid session id : 0
Total no session : 0
HW Support for MPLS-GAL [RFC6374] timestamp : No
HW Support for TWAMP [RF5357] timestamp : Yes
HW Support for 64 bit timestamp : Yes
HW Support for IPv4 UDP Cheksum : No

R1#

— AR V7 EKEE

CiscoIOSXE VU U — =R 17.10.1a LABE, "R"A > b —iR"A > b GRE-IPSec > RD Y 7 5%
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—ARY OBRKRAEICET 1FH

Py FT— I BERTEHEIND /SAL, BED SLA 21N T 272010, BE SNT-HEKEE
T MERDY £, — MY o7 BIRAERKREIZ, BEFOR Yy RU—I T p—< R
HIEMBEZIEEL T, Vo Z7HEZHAIE L, SLAOBEEHLZTE- T 00 L UTHEHAL
ij—o

INEEHT DD, a—YP—F =75 57 baj (UDP) IZLDIPEN LIV
VIR B HE (DLM) OFEAT e ha Az iERAT 5, Ext—HaRy > 7T A =
ALNEASNTVET,

®3:—AHY Ly BRAEDHRE

TxP[n-1] Query LM[n-1] »| RxP[n-1]
- Response LM[n-1]
Traffic
TXP[n] Sociich Honid 1] »| RxP[n]
P Response LM[n]

Transmit One-way Link Loss at Querier

-TxLoss[n-1,n] (%) = ((TxP[n] - TxP[n-1]) - (RxP[n] - RxP[n-1])) / (TxP[n] - TxP[n-1])

357870
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—Am) vy BRKAEICET HFIFEER
¢ F 2T NN T =D GRE —Ji Y v/ HRMED RN A= F S ET,

e T AT T —DRERERA T = ALL, RNA L BV —IRA >k GRE-IPSec bR/
THRROWMEIZORERA T ET,

e 7= YT L VAKRUHFIL, AU querier-dst-port UDP A" — F &2 E 2 ML E 013 H Y 97,

cWETHZ TV TR — b (querier-dst-port) & 7 = VU 7 iEEILA— N (querier-src-port)
FRRS>TOVDRERDH Y £,

o F—R—VL A% P 7 KL AL, HIEENTZ GRE-IPSec N RNVDFR T A "Ry 7 & L
TRETHLENHY £,

¢« TRTOBPENEA LV H—T A AT, 72U TIE VAR ZAOM T TH U GRE %
FERATA20ENHY £,

e R—FENBEREYy Y a VEITTEROEBY T,
« BFD 3 X OVIS-IS #{# f L 7= GRE-IPSec k> /L : 500

o« T F—=< 2 ADHEIE : 500

e — b =A 7 bz (IGP) & LTHR—FENDZDITISIS DHRTT,

—Am) VO BRAETHR—bEINETIY T+ —LA
Cisco I0S XE 17.10.1a LARE, — 5 U > 7 HKRMEITRDO T T v 7+ — L THEHTE £7,
¢ Cisco 1000 >V —X 7/ ) '— a2 v #—E R L—& (ASR)
* Cisco Catalyst 8300 >V —X =¥ 7T v N7 4 — XA
+ Cisco Catalyst 8500 >V —RX = v V7T v h 74— XA

* Cisco Catalyst 8000V Edge ¥ 7 b7 =7

GRE-IPSec ~ > RILDT a7 ILAT—HEKATE

TaTNAT—BRAEA =X LE, VTNVZA L NT T 47 DGRE-IPSec b > R/l >
JHRREWET HTDICHEAINTHNET, REHAOE Y N (754 (Flags) | 7 4 —/L KD
9~12) D12%, TaT VA T7—1U 7 HDOGRE~yZ— (RFC1701) ®[HF— (Color) ]
T4 RELTHEHALET, FIRMIICRESNTWRWES, 7740 MEIX9 T,

T 2T NAT—HIIRNEA N =X LEFEET D729, color-type 2~ RIZH LWF—T— R
(dual-color gre) 2AEAINLET,
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4$:TaTFNHAT—BRAEA DXL

0 Sec: Timer
15 Sec: Timer
Loss Calculation: —
send pkt = TX0 - stored TXO; M“‘RHHR
recv_pkt = RX0 - stored RX0;
stored TX0 = TXO0;
stored RX0 = RX0;
loss_rate = (send pkt-recv pkt) / send | pkt;
30 Sec: Timer
45 Sec: Timer
Loss Calculations: -
send pkt = TX1 - stored TX1; T~
recv_pkt = RX1 - stored RX1; —
stored TX1 = TX1;
stored RX1 = RX1;
loss_rate = (send pkt-recv pkt) / send | pkt;
60 Sec: Timer
Color Loss Color Loss
Change Query Change Query
Y i Y l
01,111, ,1/0,0,0,0

Sender

TXGH—-—-—-———-—-__E?'_OEE____
Color 4y, color: 1
Change
P ——__ coory
™Xif—u_  Color:1
TX1++
o " color: 1
i TX1 Query
Response "/_/_/H_ew
(TX0, RX0, C:0) |
TX1++
color: 1
TX1++
Color >  —— colorq
Change TXO+4
color: 0
™XOHH—ouo color:Q
TXO0++
color: 0
robe
L TXO++ Query (co
Response
Response
-« o
(TX1, RX1, C:1)
R color: 0
Color =
Change =
Color Loss
Change Query
0,0,0m 0|1 |0 1,1,1,1,

FaTNAT—AH=ANIRO L HICFEEINET,

« 8T 7 4 v 7iX. GRE~vZ—0D[HF— (Color) |7 4—/VRDOHT—fE (0F7=1%1)
TETF S, BT EITEOHBETO & 1 BNRAIZYY FEDLY £,

e HT—FEDRNT T4 I NA B —T oA AT LICHT—RThH T FENET,

«UDP 7t k= /LZ LA IP A OIEFEE SDLM BT, SDLM Fu— 7,34 v | & SDLM
WE T —T Ry hET Ly a— RT3 INES, Znbory NI, ET
IT 4 TRIXFERFIRX DT FEmEL, 72 ) TRITHEEEZFHE L E9,

nRor—<o2aE0EE ||
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B v oEsmmcEs5I6PISIS 7 FiXg A XAk

)OO BRREIZET SIGPIS-IS 7 K/ 4 XA |+

i
ax

E 1l

IGP X, BT AL N NV—T 4 7 N7 4 —< 2 AHE (SR-PM) MHD A By hOF )
PO, EN T T4 =T VT VU JHREARN) v BN~ T =TT
RREAXLET, TOT RARNZA XA NEeHHIUET 572012 IS-IS TEBMDFRE T 9 &4
EHiIH FHA,
« SRPMHIE L2V o ZHREN, RE LTZ LEVWME & R/ NEFEIGER L7254, SR-PM
ITEE R—E T —U L LTISISIZEE L, ZOEIZIS-IS KA A U TT RARZ A XS
7,

<BE (A) EvMI, RELETRES LRELZF =y 27322 L THIESHhZY 274
KIEZT NAZ AT 58 L GikaRit S 52 oIlEASh TVET,

cHIEESNTZY V7 BEAMEN EREEZBZTEY ., AEY FRARTESN TRV,
SR-PMIZT RARHZ A XD, AEY FRRESNIZIRETEDHEEZ A~ LT —
DL LTISISICEELET,

cIE SN VI HREENTREZ FTE-TEYD, AEY FRRESNTWELHE,
SR-PMIZT RARZ A ZADT=DIZ, AEY FRRESNTWRVIREETEF D E /S —t
VT —U L LTISIIS ICEE L ET,

BIESH=Y) VoBELIZHTBIGPISIS A Y vy RFILTF4 AT 3y

IS-ISIE, ISIS A v Z—T =2 A ZADTFIZHLWCLIZBMTAZETA RN v I _XFLT 4D
AHN=ZALEHEAL, ALy FOARESNTWEBRAICHESNZY > 7 DIGP, TE, 721%
IGP &L TEDWHFDY 7 A RY w7 0T, HDHWIT A E Y FRREINTWRNEEIC
FNEROTEVWIA T a AR £,

isismetric fallback anomaly loss <options>
—ARY) U EKRAE

JIT) 7 TOHRE

RIZ, GRE-IPSec b /Ut LT U 7 HRMEL AL, X7 A MRy TERELIZY
T Y TIOREDOHZ R LET, HIELEZY U Z7HEEEEZIGPIZT RAZ A X425 E Wb
R0FPICRESN, To—T7RBII30ICRESNE T, BFELAEO FRE LRIZ, 7741
FRETIZ 05 & 10 ICHEII, VT ARETIL1.0 & 20 ICHEINET,

T 74NV NOBKRET 0 —T DOH T — A FIFHEATT, wIZ, BERAEHEZGENT D
LT 2T VBT — GRE ZRET DB 2R LET, ISISHERE T LT 113, [BH
(Increment) 1. [&KX (Maximum) 1. [EE# (Multiplier) ] DWF DA T 5 ATHET
%i‘g—‘@

F 7 F IV NERE

loss-profile interfaces
advertisement
periodic
interval 120
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threshold 10.000000

minimum-change 0.100000
anomaly-check

lower-bound 0.500000 upper-bound 1.000000
|
probe

tx-interval 30
color-type

dual-color gre

R EH
performance-measurement
protocol sdlm-light
measurement loss
unauthenticated
querier-dst-port 6634
dual-color gre-flags bit-position 9
interface Tunnel55
loss-measurement
loss-profile name Profilel
loss-profile name Profilel
advertisement
periodic
interval 120
threshold 10.0
minimum-change 0.1
anomaly-check
lower-bound 1.0 upper-bound 2.0
probe
tx-interval 30
color-type
dual-color gre

interface Tunnel55
ip address 10.0.0.10 10.255.255.0
ip router isis 1
mpls ip
mpls traffic-eng tunnels
tunnel source GigabitEthernet3
tunnel destination 10.0.0.20
tunnel protection ipsec profile gre profile
isis metric fallback anomaly loss maximum level-1

LRAKRUFEDERE
WOHIE, VAR EZMOBRTEEZRL TWET,

performance-measurement
protocol sdlm-light
measurement loss
unauthenticated
querier-dst-port 6634
dual-color gre-flags bit-position 9

XEHI - SR-MPLS /K1) S —DEETE

WOFIT, I T AL " NV—T 4 TR = F T R BT A L M V—F 4 VTR
Vo —DOBREHFEERLET,

segment-routing traffic-eng
policy static-policy
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color 100 end-point 10.12.12.12
candidate-paths
preference 100
constraints
segments
dataplane mpls
|
!
dynamic
metric
type igp

on-demand color 100
candidate-paths
preference 100
constraints
segments
dataplane mpls
|
!
dynamic
metric
type igp

\)

G #HBFEREFA T~ R AV M A—T 4T R =D TNNERETEET,

REE : — AR Vo EKRA|

Vo 7 BRBERE DT 4 —~ o APENRT A =2 BT DERERRTDITE, 7207
f81-C show performance-measurement summary =~ > Rz L £9°,

show performance-measurement summary
Total interfaces

Total SR Policies

Total endpoints

Maximum PPS

Dual-color gre bit-position

000 pkts/sec

o N O O

Interface Delay-Measurement:
Total sessions : 0
Counters:
Packets:
Total sent : 0
Total received : 0
Errors:
Total sent errors : 0
Total received errors : 0
Probes:
Total started : 0

B o~ RAEDOHTE
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Total completed
Total incomplete
Total advertisements

SR Policy Delay-Measurement:
Total sessions
Counters:
Packets:
Total sent

Total
Errors:
Total
Total
Probes:
Total
Total
Total
Total

Endpoint De
Total ses
Counters:

Packets
Total
Total

Errors:
Total
Total

Probes:
Total
Total

received

sent errors
received errors

started
completed
incomplete
advertisements

lay-Measurement:
sions

sent
received

sent errors
received errors

started
completed

Total incomplete
Total advertisements

Interface Loss-Measurement:
Total sessions
Counters:
Packets:
Total sent
Total received
Errors:
Total sent errors
Total received errors
Probes:
Total started
Total completed
Total incomplete
Total advertisements

Global Counters:
Total packets sent
Total query packets received
Total invalid session id
Total no session

HW Support for MPLS-GAL [RFC6374]
HW Support for IPv4 TWAMP [RF5357]
HW Support for IPv6 TWAMP [RF5357]
HW Support for 64 bit timestamp
HW Support for IPv4 UDP Cheksum

timestamp
timestamp
timestamp

o

o

o O O o

o

o O O o

22
10

o O

o W N o

22
10

Yes
Yes
Yes
No

Yes

it —mmyvoasaz ]

U o 7 HRMERED /N7 +—~ 2 AREL v v a AT 2GR Z R 51213, show

per formance-measurement sessionsdetail =~ > R&fEH L £,
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show performance-measurement sessions detail

Transport type :Interface
Measurement type :Loss Measurement
Interface name :Tunnell0O0
Nexthop :100.0.0.2

Loss Measurement session:
Session ID 01
Profile name :lossl

Last advertisement:
Advertised at: 17:48:05 10-25 2022 (14 seconds ago)
Advertised reason: First advertisement
Advertised anomaly: INACTIVE
Advertised loss (%) [Capped @ 50.331642%]: avg: 0.000000, min: 0.000000, max: 0.000000,
variance: 0.000000

Next advertisement:
Check scheduled at the end of the current probe (roughly every 40 seconds)
No probes completed
Rolling average (%): 0.000000

Current Probe:
Started at 17:48:05 10-25 2022 (14 seconds ago)
Packets Sent: 1, received: 1
Measured loss (%) [Capped @ 50.331642%]: avg: 0.000000, min: 0.000000, max: 0.000000,
variance: 0.000000

Probe samples:
Rx Timestamp Last TX TX Last RX RX Co Loss (0-100%)
17:48:10 10-25 2022 677 680 11 14 0 0.000000

Next probe scheduled at 17:48:45 10-25 2022 (in 26 seconds)
Next burst packet will be sent in 1 seconds

Liveness Detection:
Session Creation Timestamp :10-25 17:32:00.699
Session State: Up
Last State Change Timestamp :10-25 17:47:40.761

Missed count [consecutive] :0

Received count [consecutive] :5

Backoff :1

Unique Path Name :Path-1

Loss in Last Interval :0 % [TX: 1 RX: 1]

A B =T 2 A ADNRT =3 AET 07 7 A VOBRKEFRT H121F, 72U 7HIT
show performance-measurement profilelossinterface =~ > K& L 9,
show performance-measurement profile loss interface

Default Interface Loss Measurement:
Profile configuration:

Measurement Type : One-Way
Tx interval : 10 sec
Protocol : SDLM-Lite Unauth
ToS DSCP value : 48
Anomaly-check:

lower-bound : 0.500000%

upper-bound : 5.000000%
Color-type:

Dual-color:

gre : Enabled

Periodic advertisement : Enabled

Interval : 120 (effective: 120) sec

B o~ RAEDOHTE
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filt

it —mmyvoasaz ]

Threshold : 15.000000%
Minimum-Change : 0.200000

FEDA 2 —T x4 ADY » THRIRPBILTR E DT f—~ U AREOFEMER AT DI
X, 7 = U 7T show performance-measurement interfaces name <name> detail =~ > KN % fif
HALET,

show performance-measurement interfaces name tunnell00 detail

sh performance-measurement interfaces name TunnellOO0 det
Interface Name: TunnellOO0 (ifh: Ox11)

Delay-Measurement : Disabled
Loss-Measurement : Enabled
Local IPV4 Address : 100.0.0.1
Local IPV6 Address HEH

State : Up

Loss Measurement session:
Session ID : 1
Profile name : Not configured

Last advertisement:
Advertised at: 10:23:40 10-25 2022 (32 seconds ago)
Advertised reason: Periodic timer, avg loss threshold crossed
Advertised anomaly: ACTIVE
Advertised loss (%) [Capped @ 50.331642%]: avg: 9.458820, min: 9.997998, max:
10.002333, variance: 0.002499

Next advertisement:
Check scheduled at the end of the current probe (roughly every 40 seconds)
No probes completed
Rolling average (%): 9.458820

Current Probe:
Started at 10:23:40 10-25 2022 (32 seconds ago)
Packets Sent: 3, received: 3
Measured loss (%) [Capped @ 50.331642%]: avg: 6.667149, min: 0.000000, max: 10.002120,
variance: 6.667149

Probe samples:

Rx Timestamp Last TX TX Last RX RX Col Loss(0-100%)
10:24:05 10-25 2022 153911 153917 138520 138526 0 0.000000
10:23:55 10-25 2022 149505 177779 134556 160002 1 10.002120
10:23:45 10-25 2022 123899 153911 111509 138520 0 9.999333

Next probe scheduled at 10:24:20 10-25 2022 (in 8 seconds)
Next burst packet will be sent in 3 seconds

Liveness Detection:
Session Creation Timestamp: 10-25 10:09:56.898
Session State: Up
Last State Change Timestamp: 10-25 10:19:05.803

Missed count [consecutive]: O

Received count [consecutive]: 32

Backoff : 1

Unique Path Name : Path-1

Loss in Last Interval : 0% [TX: 3 RX: 3]

RELTCA =T 2 ADNT =~ P AET v —TI@EZFom T 2121, 72U 7T
show perfor mance-measurement history interfacesprobe =~ > F&fiH L £7°,

show performance-measurement history interfaces probe
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Interface Name: Tunnell (ifh: 0x10)

Loss-Measurement history (%):
Session ID: 1

Probe Start Timestamp Pkt (TX/RX) Average
23:28:56 08-04 2022 4/4 0.000000
23:28:16 08-04 2022 4/4 0.000000
23:27:36 08-04 2022 4/4 0.000000
23:26:56 08-04 2022 4/4 0.000000
23:26:16 08-04 2022 4/4 0.000000
23:25:36 08-04 2022 4/4 0.000000
23:24:56 08-04 2022 4/4 0.000000
23:24:16 08-04 2022 4/4 0.000000
23:23:36 08-04 2022 4/4 0.000000
23:22:56 08-04 2022 4/4 0.000000
23:22:16 08-04 2022 4/4 0.000000
23:21:36 08-04 2022 4/4 0.000000
23:20:56 08-04 2022 4/4 0.000000
23:20:16 08-04 2022 4/4 0.000000
23:19:36 08-04 2022 4/4 0.000000
23:18:56 08-04 2022 4/4 0.000000
23:18:16 08-04 2022 4/4 0.000000
23:17:36 08-04 2022 4/4 0.000000
23:16:56 08-04 2022 4/4 0.000000
23:16:16 08-04 2022 4/4 0.000000
23:15:36 08-04 2022 4/4 0.000000
23:14:56 08-04 2022 4/4 0.000000
23:14:16 08-04 2022 4/4 0.000000
23:13:36 08-04 2022 4/4 0.000000
23:12:56 08-04 2022 4/4 0.000000
23:12:16 08-04 2022 4/4 0.000000
23:11:36 08-04 2022 4/4 0.000000
23:10:56 08-04 2022 4/4 0.000000
23:10:16 08-04 2022 4/4 0.000000
23:09:36 08-04 2022 4/4 0.000000

Min

0.000000

O O O O O OO OO0 O0OO0O0O00O0O0O0OO0O0O0O0O0O0O0OOOOLOOLOOLOOLOO OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

HKI+r—3oRAEOHRE |

Max

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

O O O O O OO OO0 O0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0OO0OO0OOOOLOOLOLOOLOO OO

SIS o7 7 4w 2 =T Vo7 77 r—va AERERTRT HICIL, show isisteapp

a<wr REFERLET,

show isis teapp

Tag 200:
Tag 100:
Tag 1:

ISIS TE Attr PM Information:

TulOO: IDB num:14 Min:0 Max:0 Min-max-anomaly:0 Avg:0 Avg-anomaly:0 Var:0
Is-Loss-set:1, Loss:533333 Loss-anomaly:1
Tu200: IDB num:15 Min:0 Max:0 Min-max-anomaly:0 Avg:0 Avg-anomaly:0 Var:0
Is-Loss-set:1, Loss:633333 Loss—-anomaly:1

IE. BRRE : PM U U ZBIERRE (5 —V) =&ML T

F DD show 2~ REFERTHIT
<TZEWY,

DOBKRBEDTNYTERZI TN a—TFT420
« INPUT PM DUAL COLOR LM (L AR ZH]) I OUTPUT_PM_DUAL_COLOR_LM

(7 U THD) BERIRSTWHENE S D EMHERT DI
active interface if-name <interface name> |i PM 22~ > 75:195}59 LET,

*GRE Vv MR 5ITIT

avr REMFHLET,

NIA—T U RBEDHRE

X, show platform hardware qfp

. show platform hardware qfp active feature sr client grebit-pos
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show 37> FDO4l .

E(E LB LU UDP AR — h #2783 5 121d, show platform hardware qfp active feature sr
client udp-ports =~ > R&MHL £,

HAED T 7 — %83 51214, show platform hardware qfp active feature sr client dualcolor
<interfacename> =~ FZH L £7,

RT3 =<V AMEDOREL T —H %27 VT THI00F, ROoa~xy REERALET,

clear performance-measurement

all clear all data

counters clear pm querier counters
delay clear pm querier delay
errors clear internal errors
loss clear pm querier loss
responder clear responder data

NI F = P AMEDHREET Ny 7T HI2E, ROa~xy R LET,

debug performance-measurement

all Performance Measurements all categories
global Global

ha HA

query Query debugs

responder Responder debugs

show <> KO

Rl#show performance-measurement interfaces detail

Interface Name: GigabitEthernet2 (ifh: 0x8)

Delay-Measurement : Enabled

Local IPV4 Address : 10.0.0.74

Local IPV6 Address

State : Up

Delay Measurement session:

Session ID : 2

Last advertisement:

Advertised at: 06:45:50 02 2020 (214 seconds ago)

Advertised reason: First advertisement

Advertised delays (uSec): avg: 227, min: 198, max: 263, variance: 29
Next advertisement:

Check scheduled in 1 more probe (roughly every 160 seconds)
Aggregated delays (uSec): avg: 250, min: 208, max: 301, variance: 38
Rolling average (uSec): 254

Current Probe:

Started at 06:49:14 02 2020 (10 seconds ago)

Packets Sent: 3, received: 3

Measured delays (uSec): avg: 243, min: 230, max: 265, variance: 13
Probe samples:

Packet Rx Timestamp Measured Delay

06:49:22 02 2020 265500

06:49:18 02 2020 230000

06:49:14 02 2020 233500

Next probe scheduled at 06:49:54 02 2020 (in 30 seconds)

Next burst packet will be sent in 2 seconds

Rl#show performance-measurement history interfaces name Gi2 probe
Interface Name: GigabitEthernet2 (ifh: 0x8)
Delay-Measurement history (uSec):
Probe Start Timestamp Pkt (TX/RX) Average Min Max
06:48:34 02 2020 10/10 254 216 301
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06:47:54 02 2020 10/10 246 208 282
06:47:14 02 2020 10/10 262 182 380
06:46:34 02 2020 10/10 278 201 360
06:45:54 02 2020 10/10 274 202 364
06:45:14 02 2020 10/10 227 198 263

Rl#show performance-measurement history interfaces name Gi2 aggr
Interface Name: GigabitEthernet2 (ifh: 0x8)
Delay-Measurement history (uSec):
Aggregation Timestamp Average Min Max Action
06:47:50 02 2020 259 182 380 NONE

Rl#show performance-measurement counters interface name Gi2 detail
Interface Name: GigabitEthernet2 (ifh: 0x8)
Delay-Measurement:
Packets:
Total sent : 67
Total received : 67
Errors:
TX:
Total interface down
Total no MPLS caps
Total no IP address
Total other
RX:
Total negative delay
Total delay threshold exceeded
Total missing TX timestamp
Total missing RX timestamp
Total probe full
Total probe not started
Total control code error
Total control code notif
Probes:
Total started
Total completed
Total incomplete
Total advertisements

O O O O O o o o o O O O

= O o o

Rl#show segment-routing traffic-eng policy all
Name: *10.2.2.2|100 (Color: 100 End-point: 10.2.2.2)
Owners : BGP
Status:
Admin: up, Operational: up for 03:14:11 (since 12-02 03:36:05.290)
Candidate-paths:
Preference 100 (BGP) :
Dynamic (active)
Metric Type: TE, Path Accumulated Metric: 30
16002 [Prefix-SID, 10.2.2.2]
Attributes:
Binding SID: 40
Allocation mode: dynamic
State: Programmed
IPv6 caps enabled

Rl#show performance-measurement sr-policy name *10.2.2.2|100 detail
SR Policy name: *10.2.2.2|100

Color 100
Endpoint 10.2.2.2
Source : 10.9.9.9
Number of candidate-paths : 1

Candidate-Path:

B o~ RAEDOHTE
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Preference
Protocol-origin
Discriminator

Active:

Number of segment-lists
Number of atomic paths
Max Pkts per Burst
Max Pkts per Probe

AP Min Run per Probe
Round-robin bursts
Round-robin probes
Last advertisement:

Advertised at: 06:45:52
Advertised delays (uSec):

Next advertisement:

show 27> FOHI .

100
BGP

Yes

4000
40000

02 2020 (271 seconds ago)

860, min: 740, max: 946, variance: 120

Check scheduled in 1 more probe (roughly every 160 seconds)

Aggregated delays (uSec):

Last probe:

Packets Sent: 10, received:
Measured delays (uSec):

Current Probe:

Packets Sent: 8, received:
Measured delays (uSec):

Segment-List:
Name

Number of atomic paths

Last advertisement:

Advertised at: 06:45:52
Advertised delays (uSec):

Next advertisement:

Aggregated delays (uSec):

Last probe:

Packets Sent: 10, received:
Measured delays (uSec):

Current probe:

Packets Sent: 8, received:
Measured delays (uSec):

Color

Endpoint

Source

Number of candidate-paths

Candidate-Path:
Preference
Protocol-origin
Discriminator
Active:

Number of segment-lists
Number of atomic paths
Max Pkts per Burst

Max Pkts per Probe

AP Min Run per Probe
Round-robin bursts
Round-robin probes

Last advertisement:

Advertised at: 06:45:52
Advertised delays (uSec):

Next advertisement:

935, min: 795, max: 1146, variance: 140

910, min: 844, max: 1013, variance: 66

949, min: 851, max: 1065, variance: 98

SegmentList0
1

02 2020 (271 seconds ago)
avg: 860, min: 740, max: 946, variance: 120

avg: 935, min: 795, max: 1146, variance: 140

10
910, min: 844, max: 1013, variance: 66

949, min: 851, max: 1065, variance: 98

Rl#show performance-measurement sr-policy name *10.2.2.2|100 private
SR Policy name: *10.2.2.2|100

100
10.2.2.2
10.9.9.9
1

100

BGP

Yes

4000
40000

02 2020 (284 seconds ago)

860, min: 740, max: 946, variance: 120

Check scheduled in 4 more probes (roughly every 160 seconds)

Aggregated delays (uSec):

935, min: 795, max: 1146, variance: 140

nRor—<o2aE0EE ||
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Last probe:

Packets Sent: 10, received: 10

Measured delays (uSec): avg: 963, min: 851, max: 1083, variance: 112
Current Probe:

Packets Sent: 1, received: 1

Measured delays (uSec): avg: 925, min: 925, max: 925, variance: 0

Rl#show performance-measurement sr-policy name *10.2.2.2|100 verbose
SR Policy name: *10.2.2.2|100

Color : 100
Endpoint : 10.2.2.2
Source : 10.9.9.9
Number of candidate-paths : 1

Candidate-Path:

Preference : 100
Protocol-origin : BGP
Discriminator : 0
Active: : Yes
Number of segment-lists : 1
Number of atomic paths : 1
Max Pkts per Burst : 4000
Max Pkts per Probe : 40000
AP Min Run per Probe : 3
Round-robin bursts : 1
Round-robin probes : 1

Last advertisement:

Advertised at: 06:45:52 02 2020 (290 seconds ago)

Advertised delays (uSec): avg: 860, min: 740, max: 946, variance: 120
Next advertisement:

Check scheduled in 4 more probes (roughly every 160 seconds)

Aggregated delays (uSec): avg: 935, min: 795, max: 1146, variance: 140
Last probe:

Packets Sent: 10, received: 10

Measured delays (uSec): avg: 963, min: 851, max: 1083, variance: 112
Current Probe:

Packets Sent: 3, received: 3

Measured delays (uSec): avg: 911, min: 882, max: 925, variance: 29

PE3#show performance-measurement history sr-policy name *10.2.2.2|100 probe
SR Policy name: *10.2.2.2|100
Candidate-Path:

Preference : 100
Protocol-origin : BGP
Discriminator : 0
Active : Yes
Probe Start Timestamp Pkt (TX/RX) Average Min Max
06:49:54 02 2020 10/10 963 851 1083
06:49:14 02 2020 10/10 910 844 1013
06:48:34 02 2020 10/10 896 795 1019
06:47:54 02 2020 10/10 1000 882 1146
06:47:14 02 2020 10/10 990 909 1135
06:46:34 02 2020 10/10 931 735 1080
06:45:54 02 2020 10/10 911 768 1087
06:45:14 02 2020 10/10 860 740 946
Segment-list:
Name : SegmentListO
Probe Start Timestamp Pkt (TX/RX) Average Min Max
06:49:54 02 2020 10/10 963 851 1083
06:49:14 02 2020 10/10 910 844 1013
06:48:34 02 2020 10/10 896 795 1019
06:47:54 02 2020 10/10 1000 882 1146
06:47:14 02 2020 10/10 990 909 1135
06:46:34 02 2020 10/10 931 735 1080
06:45:54 02 2020 10/10 911 768 1087
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show 27> FOHI .

06:45:14 02 2020 10/10 860 740 946
Atomic path:

Hops : 10.2.2.2

Labels : 16002

Outgoing Interface : GigabitEthernet2

Next Hop : 10.0.0.73

Destination : 10.2.2.2

Session ID : 1

Probe Start Timestamp Pkt (TX/RX) Average Min Max

06:49:54 02 2020 10/10 963 851 1083
06:49:14 02 2020 10/10 910 844 1013
06:48:34 02 2020 10/10 896 795 1019
06:47:54 02 2020 10/10 1000 882 1146
06:47:14 02 2020 10/10 990 909 1135
06:46:34 02 2020 10/10 931 735 1080
06:45:54 02 2020 10/10 911 768 1087
06:45:14 02 2020 10/10 860 740 946

Rl#show performance-measurement history sr-policy name *10.2.2.2|100 aggr
SR Policy name: *10.2.2.2|100
Candidate-Path:

Preference : 100
Protocol-origin : BGP
Discriminator : 0
Active : Yes
Aggregation Timestamp Average Min Max Action
06:50:32 02 2020 942 795 1146 NONE
06:47:52 02 2020 922 735 1135 NONE
Segment-list:
Name : SegmentListO
Aggregation Timestamp Average Min Max Action
06:50:32 02 2020 942 795 1146 NONE
06:47:52 02 2020 922 735 1135 NONE
Atomic path:
Hops : 10.2.2.2
Labels : 16002
Outgoing Interface : GigabitEthernet2
Next Hop : 10.0.0.73
Destination : 10.2.2.2
Session ID 1
Aggregation Timestamp Average Min Max Action
06:50:32 02 2020 942 795 1146 NONE
06:47:52 02 2020 922 735 1135 NONE
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