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Rz EENRE, BIAMER 300 ¥

Profile 8275 2IE A —REH , AR
BCEH S S At 4

EXptpim O A,
EEFEAERE LA B MU (7L )

AR &5 EESEA

EF AR IR QRSN H MasterClock

B BESHUASHHRIBEBSIHINERIX
BERESNUSDRESHNME RIE
Delay_Req#iE 2 AW HIFE DB INER

E Uptpis AW A,
FHEMFAEELEB A (k)

BAKM &5 EEERA

= A By iR O R SR SlaveClock

B EESNUSHERESHINELIE
BEHRESNUSDRESERNME KX
Delay_ReqBiE 2N UASH RIS M INE



pt

pt

interface TenGigE0/0/0/18

pt
it i& ST 4 T-BC-MasterClock

local-priority 120

!

!

interface TenGigE0/0/0/19

ip address 10.0.0.1 255.255.255.252
pt

B & XX T-BC-SLAVE

local-priority 130

MasterClock ipv4 10.0.0.2 255.255.255.252
I

GrandMasterClock

[

pt

MK

5 44

i & 3 #£9.8275.2 clock-type T-GM

Fii & 3 4 T-MasterClock

40 1% B #rit st BA KR 01-80-C2-00-00-0E
transport ipv4

i% 0 4R A MasterClock-only

EEZIES

EEIERS

delay-request frequency 16

I

!

interface TenGigE0/0/0/18

pt
it i& 24 T-MasterClock

local-priority 120

!
M &
BE

pt

Mg

13 44

L& X #g.8275.2 clock-type T-TSC

BLiE X4 T-SLAVE

40 #% B #rttb 3k LA A M 01-80-C2-00-00-0E
transport ipv4

% O 4R A SlaveClock-only

B 5216

B IERS

delay-request frequency 16

EEEEO, EZEITESlaveClockByim O
Ak O 8 AMPTP
FEitptpim A N AAAFRENHAE
localPriority/& 1 , EBIEE LR E L+ AE:
B, O NRERRANBEENMERMETE

MEtépiEE O, EEZ EHMasterClocky i

Aiiw OB BANPTP
Eiltptpim A T ARRAFRFENH AR

BA #8148 & MasterClock ip

R
+ BB RAPTP

Profile 8275. 1 EER# A —REEH , AF
GMHE,{E KMasterClock

EXptpims O A,
IEEFERAIERE KA B (7L )

ARM &5 EEEA

EF AR uR QRSN H MasterClock

B HESTFUASHRIE IR LIX
BEHESHNUSDRES BN ME RIE
Delay_Req#iE 2 AW HIFESHHV IR

EREIEO, EEE T HSlaveClock#Y ik O
At OB ANPTP
Eitptpiw O T ARAAFRPENH AR
localPriority/& t , EHIE K LR E L+ AE:
B, WRERRABESENMEHMERE

B2
<+ BB APTP

BEXH8275. 1 5 A —EER , AF
TSCH{ESlaveClock

E Yptpis AW A,
FHEMFEAEELEB A (TTiE )
BAKMtE s E1E A

= A /YR O RSN A SlaveClock

B EESHUASHEESHIMELIE
BEHRESHUSHEESBNIMELE
Delay_Req#iE 3 LS BB T A INE



interface TenGigE0/0/0/19

ip address 10.0.0.1 255.255.255.252

pt
BLiE X4 T-SLAVE

local-priority 120

MasterClock ipv4 10.0.0.2 255.255.255.252
|

MET4hiEO, E#ER EBEMasterClocky i -

A tiw OB AKNPTP
HEitptpim A TRARAFENH AR
localPriority/& 4 , EBIEE LR E L+ AE:
2, IRELBRNBEENFEHEMERE
B ¥ 12 ElMasterClock ip

MREO EXBRBESMCHER , & iR O R AKREESyncE , BIF LS AsyncE, WTELE

DENEO EHNQLEH ZERASSMKMITILIRE,

SyncE

2R [8) 25

quality itu-ti%& D11
BEERENR

I

interface TenGigE0/0/0/19
SR [E) 25

ssm disable

FEERBETMIitu-HETT1 PRC

TR A

B 15 LER
FEFIREO

!

ERNRAENXE8275.24 6 |, B EO T F M physical-layer-frequency”s X 3513 i3 A
SyncE , J#E{/E Aptp.

ERRAERI52YERFER WEEEN , X ELRptp FTERE,

pt
A< 4
1, 44

L& X #g.8275.2 clock-

type T-BC
I

profile 82752

transport ipv4
EEZTESIS

B IERS
delay-request frequency

16
!

yE R

BE

AREH
!

H¥8275.17R 4



Grand

Master

WEA:

ptp
cl ock

domai n 24

Te0/0/0/23 %Eﬂfﬂfﬂf 19 1e0/0/0/ 1@&9}0@ 73

Device A Device B

profile g.8275.1 cl ock-type T-BC

profile T-BC SLAVE

mul ti cast target-address ethernet 01-80-C2-00-00-0E

transport ethernet

port state Sl aveC ock-only

sync frequency 16

announce frequency 8

del ay-request frequency 16

profile T-BC Msterd ock

mul ti cast target-address ethernet 01-80-C2-00-00-0E

transport ethernet

port state MasterC ock-only

sync frequency 16

announce frequency 8

del ay-request frequency 16

frequency synchroni zation

quality itu-t option 1

| og sel ection changes

interface TenG gEO/ 0/ 0/ 23

Slave




description ***to PTP GQW**
ptp

profile T-BC SLAVE

I

frequency synchroni zation
sel ection input

priority 10

wait-to-restore 0O

interface TenG gEO/ 0/ 0/ 19
ptp

profile T-BC Msterd ock
!

frequency synchroni zation

wait-to-restore 0O

B &B:

ptp
cl ock
domai n 24

profile g.8275.1 cl ock-type T-BC

profile T-BC SLAVE

mul ti cast target-address ethernet 01-80-C2-00-00-0E
transport ethernet

port state Sl aveC ock-only

sync frequency 16

announce frequency 8



del ay-request frequency 16

profile T-BC Masterd ock

nmul ti cast target-address ethernet 01-80-C2-00-00-0E

transport ethernet

port state MasterC ock-only
sync frequency 16

announce frequency 8

del ay-request frequency 16

interface TenG gEO/ 0/ 0/ 23

ptp
profile T-BC Masterd ock

interface TenG gEO/ 0/ 0/ 19

ptp

profile T-BC SLAVE

!

frequency synchroni zation
sel ection input

!

HFIN8275.27:41 :
Grand Teufufuua@eufwm 19
Master
Device A
BEA:
ptp

cl ock

Ted/0/0/1 %

Device B



domai n 44

profile g.8275.2 clock-type T-BC

I

profile T-BC- SLAVE

mul ti cast target-address ethernet 01-80-C2-00-00-0E
transport ipv4

port state Sl aved ock-only

sync frequency 16

cl ock operation one-step

announce frequency 8

del ay-request frequency 16

I

profile T-BC Msterd ock

mul ti cast target-address ethernet 01-80-C2-00-00-0E
transport ipv4

port state Masterd ock-only

sync frequency 16

announce frequency 8

del ay-request frequency 16

frequency synchroni zation
quality itu-t option 1

| og sel ection changes

interface TenG gEO/ 0/ 0/ 23
description ***to PTP GQW**
ptp
profile T-BC SLAVE
!
frequency synchroni zation

sel ection input



priority 10

wait-to-restore 0O

interface TenG gEO/ 0/ 0/ 19
ip address 10.0.0.1 255.255. 255. 252

ptp

profile T-BC Msterd ock

Mast er Cl ock ipv4 10.0.0.2 255. 255. 255. 252
I

frequency synchroni zation

wait-to-restore 0O

B &B:

ptp
cl ock
domai n 44

profile g.8275.2 cl ock-type T-BC

profile T-BC SLAVE

mul ti cast target-address ethernet 01-80-C2-00-00-0E
transport ipv4

port state Sl aveC ock-only

sync frequency 16

announce frequency 8

del ay-request frequency 16

profile T-BC Msterd ock
mul ti cast target-address ethernet 01-80-C2-00-00-0E

transport ipv4



port state Masterd ock-only
sync frequency 16

announce frequency 8

del ay-request frequency 16
!

!

interface TenG gEO/ 0/ 0/ 19
nu 9216

ptp

profile T-BC- SLAVE

!

frequency synchroni zation

sel ection input

BEEPTPHE

—showimn s HEREH H,

1. AREZERBW“ERRASLT R BB, TUEERBRRSTEN. NRARERXERAER
, M3E AL B SyncE R , B JIPhase lock{X EFreq_Lock/g K4, MIRPTPETIRE 2 EE
fMasterClock , W LiR% K AT eETLRK , RARAREENFAET , HEEFTEXNE -1
MasterClockiR B M r/55 2,
BRIRMBEEATEIEBERN , ENERRSFTLHEANERDS, BiERE“MMasterClock{®iE”,



REIRA:

HRZTMRE . RBUEIEAET R
FREQ_LOCKED:#ii % & [6] & Z|MasterClock

PHASE_LOCKED: 715 M #8 fi # [E 2 EIMasterClock

ARER :

BE : EASYncE#THERES ., PTPRATHERES,

RN FEAPTPEIZ MR

A AR E Eb/w SlaveClock MMasterClock ¥l SR E Y B 2.
MPTPHIE ZIREV B E BV TR, NiZKREIEM,

MPTPHIE BRI &G —NT1/T2/T3/T48Y[E Bi(sec.nanosec), BIZM LLIZIE H 558 M,
T1/T4:AMasterClock, T2/T3&i% : fESlaveClockit&

ETPTPRBBITENRBE.

A ARES N 1T (setTime, stepTime)F¥E(adjustFreq)HE , FH EMasterClockXy ¥




4. PTPERNBIEISMNEER,
show ptp packet-counters TenGigE 0/0/0/12

Sent Received Dropped

Announce : 1402276
Sync 2804406
Follow-Up 0 0
Delay-Reg 2804410 0
Delay-Resp 0 2804408
Signaling 0
Management

Other

TOTAL 2804418 7011090

¥ Some packet drops are expected during initial creation of
the session

S5REZSERER :



show ptp packet-counters location 0/0/cpul

Drop Reason Drop Count

Mot ready for packets

Packet too short 0
Local packet received, same port number
Local packet received, higher port number
Local packet received, lower port number
Mo timestamp received with packet

Fero timestamp received with packet
Invalid TLVs received in packet

Packet not for us

Mo offload session

PTP packet type not supported

11523




show ptp trace non-packet last 100 location 0/0/cpu0

ul 31 05:03:10.643 ptp/ma/det 0/0/CPUD t5534 [FSM] TenGigk0/0/0/12: Master:
New foreign-master entry for address Ethernet 008a.9691.3830

ul 31 05:03:10.643 ptp/mafung 0/0/CPUOD t5534 [FSM] TenGigE0/0/0/12: Master:

ul 31 05:03:10.643 ptp/ma/fdet 0/0/CPUD t5534 [FSM] TenGigE0/0/0/12: Master:
Foreign-master entry for address Ethernet 008a.9691.3830 deleted

ul 31 04:36:10.086 ptp/mafung 0/0/CPUO t5534 [FSM] TenGigE0/0/0/12: Master:

ul 31 04:36:10.210 ptp/mafung 0/0/CPUOD t5534 [FSM] TenGigE0D/0/0/12: Master:

6. BIFE I AREKPTP,
[l]rr'l'.:'.rl.:-]l :>| Vi |[ > ||::3 ::-_'|'.
BIEIREEENPU?
NCS (DNX) platforns: show controllers npu stats traps-all instance all location 0/0/CPU | inc
1588
RxTr ap1588 0 71  0x47 32040 7148566
0
ASR9000 platform show controller np counters <np> | ocation 0/0/cpu0 | inc PTP

Check for PTP_ETHERNET / PTP_IPV4 counters

Packet drops at NPU (not specific to PTP)

NCS (DNX) platforns: show controllers fia diagshell <np> "diag counters g" location 0/0/cpu0
Shows Rx/ TX path statistics along with any drops happening in the NPU

ASR9000 platform show drops all |ocation <LC

KESPPENES :

show spp node-counters | ocation 0/0/cpu0
# Check for any drop-counters increnenting

NCS (DNX) platforms: show spp trace platformcomon error |ast 20 |ocation 0/0/cpu0



Dec 10 02:29:38.322 spp/fretta/err 0/0/CPUO t2902 FRETTA SPP cl assify RX

Fail ed in dpa_punt _mapper; ssp: Oxle, inlif: 0x2000, rif: Ox11;

trap_code: FLP_| EEE_1588 PREFI X punt _reason: PTP- PKT pkt_type: L2 _LOCALSW TCH rc:

"ixdb' detected the 'fatal' condition 'Not found in database': No such file or directory

ASRI000 pl atforns:

SPP punt path is sinpler in ASRO000 with no risk of a | ookup failure.

Drops not expected during packet classification.
7.show ptp packet-counters <interface-id>E REIE DR, ¥{RsyncaDelay_RegaDelay_Resp/g iR
(MRZ2508 , MEFR )

8. K E AL O KIFRE(S).

9I.REWRIMNQL, EAMEEO L , QLsndfFADNU , UBrIlEIRER, EFERUROEET , AT AERR
FRBEM (RRINF100) 6

10. 18R ‘B HIR zh" 2L SyncE#E O,

11. show ptp foreign-MasterClocks briefi i 8 5BMCABL B J3 MasterClocks# ptpi & H 5l & .

KBRS | LBEEFTER MasterClock. #& L& show ptp packet-counters <interface-

id>EBMNZERAOVBNESRHEE. EEREEMENRZNREBMCA. IRZ MmO EGHEERE

’I;.ig , AR ARERABZRE—NREMEERKR, B2, PTPHIEHEILFI , MAERRL
Ko

12. Ptp i B FHA I MasterClock(BMCA).

REZET BSR4

show ptp forei gn-MasterC ocks
Interface TenG gEO/9/0/2 (PTP port numnber 1)
| Pv4, Address X X. X X, Unicast

Configured priority: None (128)



Configured cl ock class: None

Configured delay asynmetry: None

Announce grant ed: every 16 seconds, 1000 seconds
Sync granted: every 16 seconds, 1000 seconds
Del ay-resp granted: 64 per-second, 1000 seconds

Qualified for 4 hours, 50 minutes, 6 seconds

Cock ID 1

Recei ved cl ock properties:
Domai n: 44, Priorityl: 128, Priority2: 128, Class: 6
Accuracy: 0x21, Ofset scaled | og variance: 0x4eb5d
Steps-renoved: 1, Tine source: Atomic, Tinescale: PTP
Frequency-traceabl e, Tinme-traceable
Current UTC offset: 38 seconds (valid)

Parent properties:
Cock ID 1

Port nunber: 1

PRE Mk E E 405K

show ptp forei gn-MasterC ocks brief
MMl ti cast, X=M xed- node, @=Qual i fi ed, D=QL- DNU,
GVEGr andMast er Cl ock, LA=PTSF_| ossAnnounce, LS=PTSF_I| ossSync

Interface Transport Address Cfg-Pri Pril

Te0/ 0/ 0/ 12 Et hernet 008a. 9691. 3830 None 128
K& MasterClock L& & Hy Bt 44

show ptp adverti sed-cl ock

Clock I D 8a96fffe9138d8

Cl ock properties:
Domai n: 24, Priorityl: 128, Priority2: 128, Class: 6
Accuracy: Oxfe, O fset scaled | og variance: Oxffff
Ti me Source: Internal (configured, overrides Internal)

Ti mescal e: PTP (configured, overrides PTP)

State



No frequency or tine traceability

Current UTC offset: 0 seconds
13. PtpF~5MasterClockE 5 :

| ntended PTP Masterd ock sel ect ed.
*PTP sessi on established
«But not able to synchronize with the Masterd ock

show ptp interface brief

Intf Por t Por t Li ne
Narre Nurber State Encap State Mechani sm
TeO/ 0/ 0/ 12 1 Uncal i br at ed Et hernet up 1-step DRRM

OR occasional PTP flap in the field

Jul 31 09:29:43.114 UTC. ptp_ctrlr[1086]: %LATFORM PTP-6- SERVO EVENTS : PTP Servo state
transition fromstate PHASE LOCKED to state HOLDOVER

Jul 31 09:30:23.116 UTC. ptp_ctrlr[1086]: %LATFORM PTP-6- SERVO EVENTS : PTP Servo state
transition fromstate HOLDOVER to state FREQ LOCKED

ul 31 09:35:28.134 UTC. ptp_ctrlr[1086]: YLATFORM PTP-6-SERVO EVENTS : PTP Servo state
transition fromstate FREQ LOCKED to state PHASE_LOCKED

14 REPTPREREZEZMAERS :

show ptp trace |ast 100 | ocation O/ rp0O/cpu0

Aug 1 02:35:01.616 ptp/ctrir/det 0/RPO/CPU0 t18625 [BMC] Renpved cl ock 0x8a96fffe9138d8
(Et hernet 008a.9691. 3830) from node 0/ 0/ CPUO(0x0) from BMC |i st

Aug 1 02:35:01.616 ptp/ctrlr/det 0/RPO/CPU0 t18625 [BMC] Updated checkpoint record for clock
0x8a96f f f €9138d8 (Et hernet 008a. 9691. 3830) from node 0/ 0/ CPUO(0x0): Checkpoint |D 0x40002f 60

Aug 1 02:35:01.616 ptp/ctrir/det 0/RPO/CPUD t18625 [BMC] Inserted cl ock 0x8a96fffe9138d8
(Et hernet 008a.9691. 3830) from node 0/ 0/ CPUO(0x0) into BMC list at position O

Aug 1 02:35:46.035 ptp/ctrlr/sum 0/RPO/CPU0 t 18625 [ Comrs] Recei ved BMC nmessage from node
0/ 0/ CPU0. Conms is active

Aug 1 02:35:46.035 ptp/ctrir/det 0/RPO/CPU0 t18625 [BMC] Renpved cl ock 0x8a96fffe9138d8
(Et hernet 008a.9691. 3830) from node 0/ 0/ CPUO(0x0) from BMC |i st

Aug 1 02:35:46.035 ptp/ctrir/det 0/RPO/CPUO t18625 [BMC] G andMasterC ock removed, |ocal clock
better than foreign Msterd ock(s)

Aug 1 02:35:46.035 ptp/ctrlr/sum 0/ RPO/CPU0 t18625 [Leap Seconds] G andMasterC ock | ost
Aug 1 02:35:46.035 ptp/ctrlr/sum 0/ RPO/CPU0 t18625 [Pl atform Stopping servo

Aug 1 02:35:46.035 ptp/ctrilr/det 0/RPO/CPU0 t18625 [BMC] BMC servo stopped, BMC servo not



synced

Aug 1 02:35:46.035 ptp/ctrir/det 0/RPO/CPU0 t18625 [Comms] Started grandMasterd ock nmessage
danpi ng tiner

Aug 1 02:35:46.035 ptp/ctrlr/sum 0/ RPO/CPU0 t18625 [Pl atform Sending SlaveC ock update to
platform No grandMasterC ock avail abl e

Aug 1 02:35:46.059 ptp/ctrir/det 0/RPO/CPU0 t18625 [BMC] Received clock update fromthe
platform C ock active, not using PTP for frequency,

not

using PTP for time. Current local clock is

a primry ref, sync state is 'Sync' and QL is 'Opt-1/PRC

15.% &show ptp configuration-errorsfH , IEHR T B LS iR,

APfB/ASPE/CPUB I RE_ASRUTL1E_AZesghow pip configuestiom-8rrars
Twe Jul 13 B83:58:15.18
# Interface HundredGigEd,

interface Hurdred@igEs

ptp
profile gl
Lraneport

BTt

ATANS SSRteF-anly

local=-priority 288
unicast-grant irvalid-request deny

ipvh address
TEaguancy ayn
priority 1

wait
time

o-restore @
f-day-pricrity 28

quality trgnssit exact ite-t optican 1 PREC

APFBSRSPASCPUD  RE_ASRSR10_Rlas]

ured, but is referenced by the interface configuration.
arafile.

B, #E#. Delay_ReqMDelay_Respi B KM EIHIK R B

1 8.geagea b@:Bb:d@:B8:c2:1b LLDOP Multicast PTPv2 B2 Anmounce Message

Ethernet II, Src: b@:8b:d@:B8:ci:1b (bo:Bb:do:88:c2:1b), Dst: LLOP Multicast (@1l:88:cl:80:00:8e)
w» Precizion Time Protocol (IEEEL1SEE)

0288 .... = transportSpecific: =@

ce-- 1811 = messageld: Announce Message (@xb)
«ae. 8818 = versionPTP: 2

messagalength: &4

subdemainbumber: 24

flags: Sxdoas

correction: @.880888 nanoseconds
ClockIdentity: @xbdsboafffelBc2dd
SourcePortID: 3

sequenceld: 1912

control: Other Message (5)

logMessagePeriod: -3

originTimestamp (seconds): @

griginTimestamp (nanoseconds): @
originCurrentUTOOffoet: @

priorityl: 128

grandmaster{lockClass: 248
grandmasterf{lockiccuracy: Accuracy Unknown (dxfe)
grandmaster{lockVariance: B5535

priority?: 128

grandmaster{lockIdentity: OxbasbdefffeBsclog
lacalStepsRemoved: 6

TimeSource: OTHER (ax3a)



&H B (8275.1) Y 3R & 7R AT 4% S B £ AV 4HALE -

2 9.00000a bO:8b:d@:88:c2:1b LLDP Multicast

PTPv2 &4 Sync Message

» Frame 2: &4 bytes on wire (512 bits), 64 bytes captured (512 bits)

> Ethernet II, 5rc: b8:8b:d8:88:c2:1b (b9:8b:d8:88:c2:1b), Dst:

w Precision Time Protocol (IEEE1588)
> 9898 .... = transportSpecific: oxg
. 2888 = messageld: Sync Message (@x@)
. 0210 = versionPTP: 2
messagelength: 44
subdomainNumber: 24
» flags: Ox00a
» correction; 35297.000015 nanoseconds
ClockIdentity: exbesbdefffeS8c288
SourcePortID: 3
sequenceld: 3824
control: Sync Message (@)
logMessagePeriod: -4
originTimestamp (seconds): 4227491
originTimestamp (nanoseconds): 948187672

B HENHERERNRABER (—F ).

LLDP _Multicast (@1:80:c2:00:080:8e)

» Frame &: 64 bytes on wire (512 bits), &4 bytes captured (512 bits)

» Ethernet II, Src: WandelGo_94:1a:11 (8@:88:16:94:1a:11), Dst:

w Precision Time Protocol (IEEE1588)
» BBBR .... = transportSpecific: éxe
. 8881 = messageld: Delay_Reg Message (@x1)
ve.. 8218 = versicnPTP: 2
messagelength: 44

subdomainNumber: 24

» flags: OxB8ga

¥ correction: 9.200888 nanoseconds
ClockIdentity: exe8Belsfffeddlall
SourcePortID: 1
sequenceld: 11184
control: Delay_Req Message (1)
logMessagePeriod: 127
originTimestamp (seconds): @
ariginTimestamp (nanoseconds): @

LLOP_Multicast (@1:88:c2:88:88:8e)



Frame 7: 72 bytes on wire (576 bits), 72 bytes captured (578 bits)
Ethernet II, Src: bO:8b:do:B8:c2:1b (bo:8b:d@:88:c2:1b), Dst: LLDP Multicast (91:80:c2:00:00:84)
v Precision Time Protocoel (IEEE1S3E)
. @B98 .... = transportSpecific: eéxa
. 18@l = messageld: Delay Resp Message (@x9)
cee. BB18 = versionPTP: 2
messagelangth: 54
subdomainbumber: 24
» flags: axoeoe
» correction: 2,.000000 nancseconds
ClockIdentity: @xbédbdefffedbclon
SourcePortID: 3
seguenceld: 11184
control: Delay_Resp Message (3)
logMessagePericd: -4
receiveTimestamp (seconds): 4227492
recelveTimestamp (nanoseconds): 74848273
reguestingSourcePortldentity: Ox803816fffeddlall
I“EﬂuEitil‘lESﬂuPCEPﬁ-l“tId: 1

HXRfER

- https://www.itu.int/rec/T-REC-G.8275.1/en

- https://www.itu.int/rec/T-REC-G.8275.2/en

- 1588v2HV IEEE#R

- https://www.cisco.com/c/en/us/td/docs/routers/asr9000/software/asr9k_r5-
3/sysman/configuration/guide/b-sysman-cg-53xasr9k/b-sysman-cg-
53xasr9k chapter 01100.html

- BARFZ A - Cisco Systems



https://www.itu.int/rec/T-REC-G.8275.1/en
https://www.itu.int/rec/T-REC-G.8275.2/en
https://www.cisco.com/c/zh_cn/td/docs/routers/asr9000/software/asr9k_r5-3/sysman/configuration/guide/b-sysman-cg-53xasr9k/b-sysman-cg-53xasr9k_chapter_01100.html
https://www.cisco.com/c/zh_cn/td/docs/routers/asr9000/software/asr9k_r5-3/sysman/configuration/guide/b-sysman-cg-53xasr9k/b-sysman-cg-53xasr9k_chapter_01100.html
https://www.cisco.com/c/zh_cn/td/docs/routers/asr9000/software/asr9k_r5-3/sysman/configuration/guide/b-sysman-cg-53xasr9k/b-sysman-cg-53xasr9k_chapter_01100.html
https://www.cisco.com/c/zh_cn/support/index.html
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