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Timestamps

Master Slave known to slave
A b
Path - Sync
Delay
tz tp
Follow -Up (t4)
ty.te
ty
T T _ t1 :tzstﬂ
Path - Delay -Re
Delay
— 1
Delay -Resp (t 4)
ti =t2=t3=t4

Path-Delay =[(t;- t|) — (t - t2)}2

310450

Offset from Master clock = (t, - t;) — Path-Delay
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N9K Spinel

| N9K leafl
E1/50

IJodssyo Iduluws:

feature ptp

ptp source 192.168.1.3>>>>Define PTP packet source IP
ptp priorityl 127 >>>>Define PTP priority 1

ptp priority2 127 >>>>Define PTP priority 2

interface Ethernetl/31

ptp >>>>Enable PTP in all interconnected ports.
interface Ethernetl/33

ptp

interface Ethernetl/34

ptp

ebole Iuwad vl IJigble gl odlzol:
o2l pu wdssu PTP o uudd Lozse.

olds po o I zols Jo IP puos, 8)85 9lu perd peld PTP o9 wdwo £Js zese 1Jizojs.

<#froot>

NOK_Spi ne01# show ptp cl ock



PTP Device Type : boundary-clock

PTP Source | Pv4 Address : 192.168. 1. 3>>>>PTP source |P

PTP Source IPv6 Address : 0::
Clock Identity : 00:ee:ab:ff:fe:67:3e:9d

Cl ock Domain: O >>>>PTP domain id. Must sane in one PTP domain.

Slave Clock Operation : Two-step

Master Cl ock Operation : Two-step >>>>NOK EX/ FX/ FX2/ FX3 only support two-step node

Slave-Only Clock Mode : Disabled
Number of PTP ports: 3

Priorityl : 127

Priority2 : 127

Clock QuaTity:

Class : 248

Accuracy : 254

Offset (log variance) : 65535

Steps renoved : 1 >>>>Hops from GV

w2dd pu uele lesh ouwdund PTP 1Jo,ps Jouopse JIJ.

Swp w9esd puds Slave weoly wlgs Idoe. sop w9sosd Idpuwds I)ssuws weoli e d
lJoslole po 1JEbe.

<tfroot>

NOK_Spi ne01# show ptp brief

PTP port status

Et h1/ 31 Sl ave

>>>>Connected to GM

Et h1/ 33 Master

>>>>Connected to N9K Spine 2

Et hl/ 34 Master

>>>>Connected to N9K Teaf



NOK_Spi ne02# show ptp brief

PTP port status

Et hl/ 48 Passi ve

>>>>Connected to N9K Teaf. The Port should be in the passive state to avoid loop

Et h1/ 50 Master
>>>>Connected to GMO02

Et h1/ 53 Sl ave

>>>>Connected to N9K Spine 1

NOK_Leaf 01# show ptp bri ef

PTP port status

Et h1/ 48 Master

>>>>Connected to Spine02
Et h1/ 50 Master

>>>>Connected to host
Et h1/ 51 Sl ave

>>>>Connected to Spine0l

GW1# show systeminternal ptp info announce-pkts

2024-01-02T13:36:23.242624000+08:00 [M 1] [ptp] E_DEBUG [ptp_ev_hist_ann_pkt:5469] [TX]

:0 s 0 ns; UTC_OFF:37 TM_SRC:a0 STEP:0 PRIO1:1 PRIO2:1 CLASS:248 ACC:fe LOG_VAR:ffff CM:

2024-01-02T13:36:15.238816000+08:00 [M 1] [ptp] E_DEBUG [ptp_ev_hist_ann_pkt:5469] [TX]

:0 s 0 ns; UTC_OFF:37 TM_SRC:a0 STEP:0 PRIO1:1 PRIO2:1 CLASS:248 ACC:fe LOG_VAR:ffff CM:

NOK_Spi ne01# show systeminternal ptp info announce-pkts

2024-01-02T13:36:20.826735000+08:00 [M 1] [ptp] E_DEBUG [ptp_ev_hist_ann_pkt:5469] [TX]

:0 s 0 ns; UTC_OFF:37 TM_SRC:a0 STEP:1 PRIO1:1 PRIO2:1 CLASS:248 ACC:fe LOG_VAR:ffff CM:

2024-01-02T13:36:17.231080000+08:00 [M 1] [ptp] E_DEBUG [ptp_ev_hist_ann_pkt:5469] [TX]

:0 s 0 ns; UTC_OFF:37 TM_SRC:a0 STEP:1 PRIO1:1 PRIO2:1 CLASS:248 ACC:fe LOG_VAR:ffff CM:

2024-01-02T13:36:16.239728000+08:00 [M 1] [ptp] E_DEBUG [ptp_ev_hist_ann_pkt:5469] [RX]

:0 s 0 ns; UTC_OFF:37 TM_SRC:a0 STEP:0 PRIO1:1 PRIO2:1 CLASS:248 ACC:fe LOG_VAR:ffff CM:

NOK_Spi ne02# show systeminternal ptp info announce-pkts

2024-01-02T13:36:21.368978000+08:00 [M 1] [ptp] E_DEBUG [ptp_ev_hist_ann_pkt:5469] [RX]

:0 s 0 ns; UTC_OFF:37 TM_SRC:a0 STEP:2 PRIO1:1 PRIO2:1 CLASS:248 ACC:fe LOG_VAR:ffff CM:

2024-01-02T13:36:19.363095000+08:00 [M 1] [ptp] E_DEBUG [ptp_ev_hist_ann_pkt:5469] [TX]

If

00:

If

00:

If
00
If

00:

If

00:

If
00
If

Ethl/35 (Ox1
ee:ab:ff:fe:
Ethl/35 (Ox1
ee:ab:ff:fe:

Ethl/33 (Ox1

ree:ab:ff:fe:

Ethl/34 (Ox1
ee:ab:ff:fe:
Ethl/31 (Ox1
ee:ab:ff:fe:

Ethl/48 (Ox1

ree:ab:ff:fe:

Ethl/50 (Ox1



s 0 ns; UTC_OFF:37 TM_SRC:a0 STEP:2 PRIO1:1 PRIO2:1 CLASS:248 ACC:fe LOG_VAR:ffff GM:00:ee:ab:ff:fe:67:
2024-01-02T13:36:16.828573000+08:00 [M 1] [ptp] E_DEBUG [ptp_ev_hist_ann_pkt:5469] [RX] If Ethl/53 (0x1
:0 s 0 ns; UTC_OFF:37 TM_SRC:a0 STEP:1 PRIO1:1 PRIO2:1 CLASS:248 ACC:fe LOG_VAR:ffff GM:00:ee:ab:ff:fe:

N9K Leaf 01# show systeminternal ptp info announce-pkts

2024 Jan 02 13:36:23.893622: E_PTP_ANN_PKT_EV[TX] I/f Eth1/50 (0x1a006200): MSG:Announce TS:0 V:2 LEN:6
PRIO1:1 PRIO2:1
CLASS:248 ACC:fe LOG_VAR:ffff GM:00:ee:ab:ff:fe:67:37:e9

2024 Jan 02 13:36:23.369089: E_PTP_ANN_PKT_EV[TX] I/f Eth1/48 (0x1a005e00): MSG:Announce TS:0 V:2 LEN:6
PRIO1:1 PRIO2:1
CLASS:248 ACC:fe LOG_VAR:ffff GM:00:ee:ab:ff:fe:67:37:e9

2024 Jan 02 13:36:23.233889: E_PTP_ANN_PKT_EV[RX] I/f Ethl/51 (0x1a006400): MSG:Announce TS:0 V:2 LEN:6
PRIO1:1 PRIO2:1
CLASS:248 ACC:fe LOG_VAR:ffff GM:00:ee:ab:ff:fe:67:37:e9

Host# show systeminternal ptp info announce-pkts

2024 Jan 02 13:36:23.898218: E_PTP_ANN_PKT_EV[RX] I/f Eth1l/50 (0x1a006200): MSG:Announce TS:0 V:2 LEN:6
PRIO1:1 PRIO2:1
CLASS:248 ACC:fe LOG_VAR:ffff GM:00:ee:ab:ff:fe:67:37:e9

Jsu: 64 boed ywldo PTP 64
D:0 eelJ PTPO

0: 2506 Ido IJpogss J PTPAz 06 lJo

IJlooldle 1Je9er6:0 \Jizlses PTP

2S:0 Lopl $856 59/61
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P99 UPEo.
PTPTS:1 £dlps sl 98¢ PTP. 1 sg0s Losle
tt:0 eJlps PTP TimeTrace. 0 wgus bl

$50:0 eJloé PTP FreqTrace .0 wgus ¢l




v mac p_o>) gjpd PTP

Jg,:0 OUOTST

Susd: pErS Cuwduwd PTP

o ouwesd Wey6 Idyuwlde. 1 poyuub 2s
oS lyw: lJbsleg 1d50086

UTC_OFF 956 1ilgd UTC. pgpe9ed GM odo |J9spd.

zob buwld sluweogold (PTP) 0x20 9 0x40 9
TM_Src 0x50 NTP 9 0x60 Hand_Set Oxa >lgJs. pgpe9ed
GM o030 1J95p6.

epdss Iduwles Os 9 o wuliss Igbsle

lJ¢glbgo:2 (s2ep NIK BEb 9 08 tbsusu eds IUpods
Il ws)

prio1:1 prio2:1 class:248 acc:fe log_var:ffff l9J9.sé GM. :sé lJuwled GM: > 96 IJwlgs GM

zs lp 0956 wlgd GM. weld pu guslu MAC.

IJoedd pu pedspele IUluod 9 Grandmaster B pzld PTP

olds oo luwedsl zoly IJuwles 1JIuod 9zol; Grandmaster.

<#root>

N9K_Spi ne01# show ptp parent

Parent Clock:

Parent C ock Identity: 00:ee:ab:ff:fe:67:37:€9 >>>>upstreamcl ock identity. 37:e9 is GMin |ab toy

Parent Port Number: 137
Observed Parent Offset (log variance): N/A
Observed Parent Clock Phase Change Rate: N/A

Parent IP: 192.168.1.1 >>>>upstream cl ock source IP

Grandmaster Clock:



Grandmaster Cock ldentity: 00:ee:ab:ff:fe:67:37:e9 >>>>GMclock identity
Grandmaster Cock Quality: >>>>CGM cl ock attributes

Class: 248
Accuracy: 254
Offset (log variance): 65535

Priorityl: 1 >>>>GM priorityl
Priority2: 1

N9K_Spine02# show ptp parent
Parent Clock:

Parent C ock Identity: 00:ee:ab:ff:fe:67:3e:9d>>>upstreamclock identity. 37:9d is N9K SpineOl in lab tc

Parent Port Number: 129
Observed Parent Offset (log variance): N/A
Observed Parent Clock Phase Change Rate: N/A

Parent I P: 192.168.1.3 >>>>ypstream cl ock source IP. 192.168.1.3 is NOK ¢

Grandmaster Clock:

Grandmaster Clock Identity: 00:ee:ab:ff:fe:67:37:e9
Grandmaster Clock Quality:

Class: 248

Accuracy: 254

Offset (log variance): 65535

Priorityl: 1

Priority2: 1

N9K Leaf 01# show ptp parent

PTP PARENT PROPERTIES

Parent Clock:

Parent Clock Identity: 00:ee:ab:ff:fe:67:3e:9d
Parent Port Number: 133

Observed Parent Offset (log variance): N/A
Observed Parent Clock Phase Change Rate: N/A
Parent IP: 192.168.1.3

Grandmaster Clock:

Grandmaster Clock Identity: 00:ee:ab:ff:fe:67:37:e9
Grandmaster Clock Quality:

Class: 248

Accuracy: 254

Offset (log variance): 65535

Priorityl: 1

Priority2: 1

IJozdd o wuorse PTP sldouorse €5 Iduozse.
Sew sshé Sync-SeqID og JJ beld. szw o sdsu IJouoese 18J po 10000 Glus elouss (olos

Slusé).

<#froot>

NIK_Spi ne02# show systeminternal ptp corrections



PTP past corrections

Slave Port SUP Time

Correction(ns)

MeanPath Delay(ns) MasterTimestamp (sec, nsec) Slave Timestamp (sec, nsec) Sync-SeqID

PTPLC ts_corr(

Eth1l/53 Wed Jan
Eth1l/53 Wed Jan
Eth1l/53 Wed Jan
Eth1l/53 Wed Jan
Eth1l/53 Wed Jan
Eth1l/53 Wed Jan

15:29:05 2024
15:29:04 2024
15:29:04 2024
15:29:04 2024
15:29:04 2024
15:29:03 2024

wved vuoese £ LeTse

15928
765051
509436
264139

13239
762756

vuvdd lVo)luos oYy gows Idogozse 100000 ulug eluss (100us). sop ouvesd
IJouoesele Ios Jl ode wopw 0dl IJubll Joozstle g5 wozses.

<#root>

N9K_Spine02(config)# show system internal ptp bad-corrections

PTP past corrections

1704266945
1704266944
1704266944
1704266944
1704266944
1704266943

Slave Port SUP Time

Correction(ns)

MeanPath Delay(ns) MasterTimestamp (sec, nsec) Slave Timestamp (sec, nsec) Sync-SeqID

PTPLC ts_corr(

Ethl/48 Tue Jan 2 13:28:30 2024 692911
17111776
172 1704173310 705666212
Ethl/48 Tue Jan 2 13:28:30 2024 443146
17111808
172 1704173310 454735796

Ethl/48 Tue Jan 2 13:28:30 2024 188850
Ethl/48 Tue Jan 2 13:28:29 2024 949432

PTPIES pO9SE:

show running-config ptp

show ptp brief

show ptp counters all

show ptp clock

show system internal ptp info all
show system internal ptp info global
show ptp clock foreign-masters record

1704173310 688554608

1704173310 4376241
17111784
51292504

60
172
172

52942

52941

1704173310
1704173309



show system internal ptp corrections entries 2000
show system internal ptp bad-corrections entries 2000
show system internal ptp trouble-shooting all

show tech ptp

lJouolsl 1dpuue,ydo:

Jl spIdu J Nexus 9000 ojlowé 1U9 8w pg Lulgs z> Grandmaster g UpStream
B pebp IUzldle: ods 030 puuldd cdssu.

Jlplele Idos sge loglbol:

1. 0288 pel Bl Il e p2ld PTP 09 udwo £Js zpsSE IJi@_o_jc'S Uﬁok,_s wp wedsy PTP
edsol. IJolds pu wdysy IP Jpuos) PTP IJW,6s eds zese IJlzoje.

show ptp clock

TP Device Type : boundary-clock

PTP Device Encapsulation : NA

PTP Source IP Address : 192.168.1.4
Clock Identity : c0:14:fe:ff:fe:89:9b:77
Clock Domain: 0

Slave Clock Operation : Two-step

Master Clock Operation : Two-step

<snip>
Local clock time : Thu Jan 4 19:34:26 2024
PTP Clock state : Locked

2.5908v i, PTP pJduo eds IUBbu. wuvdd Vo)l uos sY9u pelodl.

N9K_Spine02# show ptp brief

Ethl/48 Passive >>>>Connected to N9K Teaf. Port in the passive state to prevent Toop
Ethl/50 Master >>>>Connected to GM02
Ethl/53 Slave >>>>Connected to N9K Spine 1

3. weldY pu pedple 9lzos PTP. Lopuw io1J o9 ywo PTP VLAN Ll I IJobs) sdyu
luvogpdo.

<{froot>

NOK_Spi ne02# show ptp port interface el/ 48



PTP Port Dataset: Ethl1l/48

Port identity: clock identity: c0:14:fe:ff:fe:89:9b:77
Port identity: port number: 188

PTP version: 2

Port state: Master

VLAN info: 1

Delay request interval(log mean): O
Announce receipt time out: 3

Peer mean path delay: 0

Announce interval(log mean): 1

Sync interval(log mean): -2

Delay Mechanism: End to End

Cost: 255

Domain: O

owdsd Grandmaster g, pw99¢

2024 Jan 4 19:27:05 N9K_Spine02 %PTP-2-PTP_GM_CHANGE: Grandmaster clock has changed from 00:ee:ab:ff:fe

IJlplele IJos sogsu loglbol

1. 02838 pu pedsble ledlo PTP JJogssle B 1lsdsss Iy vgssle uwes IJuvles
IJig)s.

<#root>
show system internal ptp info announce-pkts

2024 Jan 04 19:27:07.408293: E_PTP_ANN PKT_EV[RX] I/f Ethil/48 (0x1a005e00): MSG Announce TS:0 V:2 LEN: 6
CLASS: 248 ACC. fe LOG VAR ffff GM 00: ee:ab:ff:fe:67:37:e9

2024 Jan 04 19:27:06.321569: E_PTP_ANN_PKT_EV[RX] I/f Eth1/50 (0x1a006200): MSG:Announce TS:0 V:2 LEN:6
CLASS:248 ACC:fe LOG_VAR:ffff GM:c0:14:fe:ff:fe:a3:c4:67
2024 Jan 04 19:27:05.427431: E_PTP_ANN_PKT_EV[RX] I/f Eth1/53 (0x1a006800): MSG:Announce TS:0 V:2 LEN:6
CLASS:248 ACC:fe LOG_VAR:ffff GM:00:ee:ab:ff:fe:67:37:e9
2024 Jan 04 19:27:05.407196: E_PTP_ANN_PKT_EV[RX] I/f Eth1l/48 (0x1a005e00): MSG:Announce TS:0 V:2 LEN:6
CLASS:248 ACC:fe LOG_VAR:ffff GM:00:ee:ab:ff:fe:67:37:e9

2024 Jan 04 19:27:04.822821: E_PTP_ANN PKT_EV[TX] I/f Eth1/50 (0x1a006200): MG Announce TS:0 V:2 LEN: 6
CLASS: 248 ACC. fe LOG VAR ffff GV 00: ee:ab:ff:fe:67:37:e9

wuoese elds [dguye

&> s3I0 pu Idusew wedsd s wusest lbis gubsliss vbl Judue Iduslule. 99, Nexus



9000 .56 wuwesd oddlss Jdodlb uedle PTP G 1JgJbss wago Idoles) eds IUble.
IJlplele Idos seo [oglsol:

1. wedss IJoyoeselo IUuwsiss.

<#froot>

N9K_Spine02# show system internal ptp bad-corrections entries 2000

Slave Port SUP Time

Correction(ns)

MeanPath Delay(ns) MasterTimestamp (sec, nsec) Slave Timestamp (sec, nsec) Sync-SeqID PTPLC ts_corr(

Ethl/48 Thu Jan 4 18:41:07 2024 140073 19167640 172
Ethl/48 Thu Jan 4 18:41:06 2024 889689 19167624 172
Ethl/48 Thu Jan 4 18:41:06 2024 634900 19167604 172
Ethl/48 Thu Jan 4 18:41:06 2024 386534 19167636 172
Ethl/48 Thu Jan 4 18:41:05 2024 732409 425695900 172
Ethl/48 Thu Jan 4 18:41:05 2024 480431 425695932 172
Ethl/48 Thu Jan 4 18:41:05 2024 225514 425695908 172
Ethl/48 Thu Jan 4 18:41:04 2024 977564 425695924 172

2. vpdsu lJoywesd IUodylss J PTP

1704364867
1704364866
1704364866
1704364866
1704364866
1704364865
1704364865
1704364865

test system internal ptp auto-log correction-1imit 10000 >> Set a threshold of correction to trigger

test system internal ptp auto-log file-max-count 5 >> Maximum Auto-Tog files quantity
no test system internal ptp auto-Tog file-rollover >> Disable auto-log rollover
test system internal ptp auto-log >> Start auto-Tog in backend

3. 86 2lJs 2a9e wuoese PTP uwsis: sop luuile gugd PTP W bootflash.

N9K_Spine02# dir bootflash:
4096 Jan 04 19:57:44 2024 ptp_autolog/

N9K_Spine02# dir ptp_autolog

1115095 Jan 04 19:27:06 2024 auto_ptp_dbg_log_1.log
1099741 Jan 04 19:57:43 2024 auto_ptp_dbg_Tog_2.Tog
53631 Jan 04 19:57:43 2024 auto_ptp_dbg_log_3.log
87478 Jan 04 19:57:44 2024 auto_ptp_dbg_Tog_4.Tog

Vs 03l Idpdd: spdud wesss p9de T1-T4 Jlgle Idgpdsle [Jeuwloso.

19:26:56 056993 ptp_calc_mean_path_delay tl/m sec 1704367616 ns 54142980 t2/s sec 1704367616

ns 5414318



19:26:57 060081 ptp_calc_mean_path_delay tl/m sec 1704367617 ns 56716444 t2/s sec 1704367617 ns 5671663
19:26:58 062591 ptp_calc_mean_path_delay tl/m sec 1704367618 ns 59552956 t2/s sec 1704367618 ns 5955316
19:26:59 061974 ptp_calc_mean_path_delay tl/m sec 1704367619 ns 61891376 t2/s sec 1704367619 ns 6189163

o083 PTP W 1JplJs I s uss guspl s@a,uo lue wlug 9 ¢lod

Swés) psule PTP |Js 1Jelds Iuwluws 1o suolsad 09 uwlds oubd luesl eds IJ RX
(lovedeld) pp) 2low.

IJlplele Idos sew [oglsol:
1. Wzuow lu Id PTP rx (suvedpe) s> e3ble gdsmaserpsole |uvdlds.

N9K_Spine0l# show ptp counters all
PTP Packet Counters of Interface Ethl/31:

Packet Type TX RX

Announce 0 3
Sync 0 21
FollowUp 0 21
Delay Request 5 0
Delay Response 0 5

2.1 dp 0do Bs jshé Wuz8d pu leuolissle Blises IJozde Vs 1U9o9d (ACL) Jlglo
w9eso SUP.

NIK_Spine0l# show system internal access-Tist sup-redirect-stats | in PTP|Slice
Instance: 0 [Unit: O Slice: 0]

3118 PTP EVENT REDIRECT 3358695
3119 ETH PTP EVENT TX TIMESTAMP 0
3120 PTP EVENT TX TIMESTAMP 5046146
3167 PTP MSG REDIRECT 3088156
3183 PTP UNICAST MSG REDIRECT 0
3184 PTP UNICAST EVENT REDIRECT 0
Instance: 1 [Unit: 0 Slice: 1]
3118 PTP EVENT REDIRECT 0
3119 ETH PTP EVENT TX TIMESTAMP 0
3120 PTP EVENT TX TIMESTAMP 0
3167 PTP MSG REDIRECT 0
3183 PTP UNICAST MSG REDIRECT 0
3184 PTP UNICAST EVENT REDIRECT 0

3. 0288 ppl Bl IIG cobbse puuess IUeede (COPP) s@9e wluwdlb Huwlsd PTP. sl dlg,
0l £313 [uwdlb ool BB pu lUpdsluw IJEluo L.



N9K_Spine0l# show policy-map interface control-plane class copp-system-p-class-redirect
Service-policy 1dinput: copp-system-p-policy-strict
class-map copp-system-p-class-redirect (match-any)
match access-group name copp-system-p-acl-ptp
match access-group name copp-system-p-acl-ptp-12
match access-group name copp-system-p-acl-ptp-uc
set cos 1
police cir 280 kbps , bc 32000 bytes
module 1 :
transmitted 875343860 bytes;
5-minute offered rate 1650 bytes/sec
conformed 1932 peak-rate bytes/sec
at Thu Jan 04 22:08:20 2024
dropped 0 bytes; >>>> Check if any counter qincreasing
5-min violate rate 0 byte/sec
violated 0 peak-rate byte/sec

o od Idppbhuwle
ROy o JJ Uvse B IJ wdyuo PTP ozlJ. :
© Sew o ooblod Bsluad IUpeslews sldledlo sldelés) pe boyds 1o olb.

« IJCLI 5200 loy 16 1J9,86 puds psule B smaser|J>9Jsé even if IJowede SJ90
misconfiguration lg Jos,) Hobo 290 Yuo> wew 03l psule:

interface Ethernetl/1
ptp multicast master-only

¢ 0288 pu Jdsd Bludiss Idobas) 1ss wp 1Joedd pue JJeuosd eds IUes IiGuos
Jessmasterl ool 93 JIJ b,ls po 1dpzsJ.
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