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VR~ AR — T,
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Clock 1

GM candidate 1 & |
(=

+ ' .
i P : Passive Port
Yo

GPS

i 'Eu | (¢ ” )

Clock 2 Clock 3 Clock 4

503766

a7 1IE, RONRTA—=FERH D 7,

.» PTP Announce Message

INTGA—4A

[:]

ray g -7 T A

6

Ja sy 7 5E - IEfEE

0x21 (< 100ns)

sy 7 awE - T A 15652

B SENENT 2 128

HibRS D AT 7 *

7y 7 1D 0000.1111.1111

Ja w7 4 \20%, RONRTA—=HERH Y 7,
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pre ooy oEH |

INS A=A &

rway 7 WE -7 7 A 6

7wy s - IEREE 0x21 (< 100ns)
sy G- N T A 15652
HESENART 2 128

HIfR SN D AT v *

A=/ 1))

0000.1111.2222

a7 1Er7ayl 4AOMWITHNPTP announce A v —Y %X EL, £PTP/ — KRB A vk —
VWOD{@%"J:E%E Li?‘*o Clock Quality - Class NG Priority 2 FETDO/NT A—H @1@ﬂilﬁjb
THDHT=D, steps Removed 134 PTP /) — KDT VT 4 TR T T R~ AX—%RTELET,

ZA vF1BL

PTP /O v ¥ [EH#A

PTP = % % — 78— &, PTP over IPv4 UDP D4, PTP sync 3L W roliow vp A v —I%

IP7 RLZ2240.1.129 IZXE L ET,

V2 DGEA .
JANT T RY AL =TT,

Iy I INT T R ARE—TT, A v F3IDHPE, 7y
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. PTP # & U meanPathDelay

CIOCKJ @ Master Port
(=] (@YD)

PTP Sync and Follow_Up Message

Switch 1

Switch 2 § Switch 3

Clock 2 Clock 3 Clock 4

U AT 7 F—= T, sync AvE—VIZE, AvbE—VRREESNIEEDIA LAY

:/77)‘@?“&70 Follow Up Ao —IIIMNELHDY FH A, 2BEEE— RTIE Sync XA v t—
NI A LAZ TR L TEEEINET, Follow Up A v =X, sync A v E—UNREES
Nl &DFALAZ L TE2MHA LT, % sync Ay E—VOEZICEHEEINET, 7747

Ve }\ J— ]\Wi\ Sync if:&i Follow Up A /’IZ“—‘.\/@&/I) AZ5 :/707%@'5% Lf\ meanPathDealy
Lo TR ShEA 7y b eblczu vy 7 2R LET, sync A v—UF, 2eSynclnterl
ISR TEESNET,

PTP # & U meanPathDelay

meanPathbDelay IL. PTP /347 v 728 PTP /X AD— DN D H 9 — O BIET 5 £ Tlohn
MDIEHIRER] T, E2E BIE A I = X L DA, ZIULPTP v AX— R — &7 F74T7 2 K
R— FDOMEBENT D DI DT, PTPIX., S ENT=KT A A DRI 2 E
2D T-DIZ, meanPathDelay (RO DAL) %%%ﬁ‘é%%ﬁ)&b@iﬁ‘o
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meanPathDelay i & .

Clock 1

'y

GPS

Ittakes tto gothrough |
this path —

My master clock’s time is T1 l
My time should be T2=T1 + At _

meanPathDelay %%{‘%"9"‘6 AT :X‘Aﬂi 2 ’33?) ) i'@l—o
OGEBMETRIGZA (E2E) =y RY— U ROB#sa v 7 J—RiE, Zhohzr R —

TEET,
o« BTBIEERINE (P2P) BT Y—ETOHEEI vy J— KX, ZhDHE DV R— b
T&EFET,

BRIy Y ) —RiE, EBICLVBMEDA = A L& AR — T £4, IEEE1588-2008 T
E, BIEA D= AN BIE) F7203 TETEIE] EFHERET, 7272 L, BIEERISE A W
SALF, DT TE2EIEIEA =R L) MR, BT BIEA =X 8%, L0 —%
AN TP2PFBIEA H =K ) LI E T,

meanPathDelay ;8| 3E

BEERILE

ﬁéﬁg*ﬁ;% (EZE) AT =ANTT FAT b A— Fﬂ:iofﬁﬁﬁééﬂ\ meanPathDelay X
IIAT b = FMUITHEINET, ZOAD=AAE, B2EBEIEA I = X ANTEHRAR <,
TAS—R— FPHIEEIND sync BE Wrotiow vp A vE—V %M LEJ, neanpathbelay
EiX, 4 DDA Y=V NED4DDEA LA U TITESWTERINET,
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. meanPathDelay ;8 &

Master time Client time Timestamps
know by
client
Timestamp 0
| t,
t-ms
t2 t2
Follow_Up — —
. s t,1,
Timestamp t1J
ls t1 ! l2= ta
| Delay_Req
t-sm
l Timestamp 0 or i, J
t4
Timestamp t,
ey ——
g ILeIay_Resp
——
T
S
e —
ft (i A g
2

tms (12—t |X, Y AX =BT TAT 2 h~DFROIEBIETT, tsmtd-t3) L, 7747
]\ ZJ‘E)’?X &‘_‘jil_’ﬁ]’\@:lg—ﬁf‘@—o meanPathDelay 0i7k@c]: 5 @C%I'%«-éﬂiﬁ—o

(t-ms + t-sm) / 2

Sync 1.2 logSyncInterval *}WC%’D < Fﬁﬁ BI%T%{% = hij—a Delay Req XL 2 logMinDelayReqInterval *9

WS TEESNET,

)

CE)  ZofTiE, 2 AT 7 T—RIESEZYTTHVET, BEXA I T OFEMITHOWVTIL,
IEEE 1588-2008 ® 9.5 iz &M L T 72 &V,

E7 BEERICE

BT BIEERIGE (P2P) AM=ALF, ~AX—R—K LT T4 T FR—FOWHFIZL -
Tgﬁﬁé\éh\ meanPathDelay fig;‘kﬁU/ h ]\{EIJVC{EUH/Eﬂéﬂij—O meanPathDelay 6i\ :@JE?@
AN=ZALEHD I ODRA = ED4DDH A DAL L TITHESNTHESHET,
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meanPathDelay i & .

Node-A Node-B
Delay Requester Delay Responder
Timestamps time time
know by
requester
b
delay_BReqg
1AE
l2
Timestamp 0 or Timestamp t,
Correction X Correction x
— —
Pdelay_Res
t,t,or e S t,
I:I’ ti’ t-‘l ‘
ta
bt | = =iy
(t-t,) or
L. bt
1 ¢ <4 Pdelay_Resp_Follow_Up
Timestamp 0 Timestamp t,
Comection O Correction x
X+ (_13 = tz} E
%

QAT v ET— T, ROWTNODOHFETR L3NV 7= A MEEFICEESNET,
« (13-12) LT Pdelay Resp Follow Up %A
22 LT Pdelay Resp ’E@"’Zﬁﬁ L . t3 LT Pdelay Resp Follow Up %{ﬁﬁﬁ
meanPathDelay li\ /j{o) & j;s D %‘% éhiﬁ“o

(t4-tl) - (t3-tl) / 2

Pdelay Req XL 2 logMinPDelayReqInterval *9{: HS < FEﬁ [N %{g h¥F ‘a—o

)

(GE)  Cisco Application Centric Infrastructure (ACI) A A » FiL, ETEIEERIGE (P2P) A =X
LEFHR—FLTWERA,

BEEXA I T O OWTIL, IEEE 1588-2008 @ 95 Hi# 2R L TL 72 &0,

BHREBMTO RO
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B orrruFsext 2z vx b BEUEREE—F

PIPYILFF+ R b, A=2Fv X b, BEIVEEE—F

WDOE 7 v arTiE, BIEERIGE (B2ERIE) A D =ALEHEH LS EIERPTPE— R
IZHOWTEB L E9,

TLFFXFYRAFE-F

TRTOPTP A v b=V E~YATFFY AT, vAF—L 7 TA47T 2 FMHOEBN L7 7
7 ETIL PTP JEGBak / — RIE. pelay A v —VOHMENR T T v T 4 v 7 HFIERHILE
T, 2L, IN6DRAyE—VFT_XTOIIAT Y b ) — RICEHETHMERH L=,
77w RiZ. announce. Sync, BILW Follow Up Aot —IlTx L TR T,

Mulitcast node

Master — Client

o~

Announce

mcast
—

—_—

Follow_Up ~— — »

meast  meast

”
Delay_Resp ~— — >

mcast

503195

—» Sent based on the configured interval

— — - Sent right after the previous message

A=-F¥RFE—F

FTRTOPTPA v =V F2=F v A N THDHED, YAX—DAERTHNEDHDH A vE—
VOB FET, LIER-ST, 1D AZ—KR— b sDOERIZHDI TAT N — RO
e EOHEPEEEZITET,
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PIPTLF£rR b, 2=%vx b, s&UREE—F [

Unicast mode

Master T Client

Announce

unicast

*

Follow_Up ~— — »

TE@ i

t//[)m/a}ﬂ/

T m—
e

Delay_Resp ~— — »

unicast'
—— Sent based on the configured interval

— — -» Sent right after the previous message

503196

BRE—F

Delay A VE—=VDHNZ=F ¥ A THY, vATFFYAFE—Rba=%y X FE— R

e 5 R A R LS5
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Mixed mode

Master Client

mcast
il

%}
mciﬂ_J
&}

Follow_Up ~— — -

e unicast
i

= m—
 —

Delay Resp ~—~ —

——» Sent based on the configured interval

503197

- — - Sent right after the previous message

PTIP FS U RAR—+TJB L)L

WDORIZ, PTP BNYR— T 5 EEL T U AR—F 7 h a5 BHRERLTWE
7,
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PP o4y s vgEsve—2 [

IPv4
Ether PTP
dMAC | sMAC type sIP diP UDP Header Payload
0x0800-IPv4 | 2240.0.107 - f Dst 319
Or 081000 first PeerDelay messaes  PTP Event messages (Syne, Delay_Req, Pdelay_Req, Pdelay_resp)
fithasVLAN  2240.1.129- Dst 320 -
. Oiher PTP Messages. Other PTP messages
IPv6
Ether PTP
dMAC | sMAC type sIP diP UDP Header Payload
0X0B00-IPv4 | FFO20:000:0068- Same as IPv4
Or 0x81000 first Peer Delay messaes .
fithasVLAN  FROX00:0:0:0:0181 -
~  OtherPTP messages
Ethernet
Ether PTP
dMAC | sMAC type | Header Payload
/
0180.C200.000E - 0%B8F7 - PTPoe
Peer Delay messaes .
0118.1900.0000 -

503198

Other PTP messages

\)

((¥)  Cisco Application Centric Infrastructure (ACI) AA v F (X, PTP h 7 vV AR— K7 hal L
TIPv4 LA —H Ry bOHEFFR—FLET,

PIPL ) VIELVEEAYE—D

ﬁ@fi\ IPv4 UDP L@ PTP @Ay&v“— N ND Signaling %J:U“Management A /’IZ“—‘:/
INT A= TR/ L TWET,
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PTP Signaling message

PTP
dMAC | sMAC | sIP | dIP | UDP Header Target | TLVs
PTP Multicast All Clocks Speific Clock
(22401129) Dsmm ID Specifc Port ID &fc.
4 /
PTP Management message GET, SET. etc.
PTP Boundary , Mgmt.
dMAC | sMAC | sIP | dIP | UDP Header Target Hop Action TLV
Mumber of BC nodes DCetails of what
this message can information to 8
traverse through gt set ete

Management A v —U%, BIED I 0 v 7R AL —NEDF Ty MR ED PTP /37 A —
BB ETIINET D70 ESNET, 20Xy E—VICLY, H—OPTPEH/ — K
X, TURNEIT R RE=Z Y T VAT BT DT L7 PTP BEEDO T A —2 %
BHBIOE=FTEET,

Signaling A v E—IIX, BIMOBIEEZITOTEDDOIEIERIATOXA T, EE, BLY
B (TLV) L ET, o vy —JiIfPiMan TER SN LMD TLV 3d 0 £7, 72
& 1%, IEEE 1588-2008 ™ 16.2 Hi CTEF X4 TV 5 pata_trace TLV (X, PTP bR v Y OKEE
Rovavr ) —RONRRAZ BT B7-DIT, Announce A v E—UITBIMENE T,

)

G£)  Cisco Application Centric Infrastructure (ACI) AA v Fid, FH, 7, £TZOMOF
TardD TV 2 R—FLTHEEA,

PTPEEA Y —2

PTPManagement A v —Ul%, BHZ AT, £X, BLOME (TLV) % —EIZEEOPTP / —
Rz, F720355ED ) — NIk + 570l s E T,
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prraEstve—y |

@ Master Port CIOCKJ
= (D)

'- .‘\ -
. P ; Passive Port
S w

% PTP Management Message

4 —7%" v M, targetPortldentity (clockID 3 & O¥portNumber) /N7 A —& TIHREILE 9, PTP
Management A v ¥ —3121%, GET. SET, COMMAND 2 ¥ D7 7 > 3 o % $8ET 5 actionField
NHO . BUEESNTZEH TLV O 2 —47 y M@ L E1,

PTP Management A v E—0%, PTPHER I/ oy 7L -T, ~RA¥—, 7747 b, Kl
& F721IPre Master R — MIDOBRIRESNE T, AvE—URNINOLOR— MNIEEIND
DX, AvbE—UVN~vAZ— 7747 b, RIKIE, £721LPre Master I"n— F DR — h T
FEINEHEOHRTT, AvE—UREEEIND &, A v E—NO BoundaryHops 73 1 370
o ARE S

SMTPEST2059-2 7 11 7 7 A JWE, 7T RvRZ =, F—F 4 F/EF G 5O R L
RAAA 27 —2 TLV & &£ HI127 7 2 > COMMAND % f ] L C PTP Management A & —
CEERTANENSLL L EERLET,

\}

(G¥)  Cisco Application Centric Infrastructure (ACI) AA » F(E Management A v — U &M L FHA
M, A ZHEE LT SMTPE ST2059-2 PTP 7'1 7 7 A L& AR — h LET,

BHREBMTO RO
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PTP JO774JL

Precision Time Protocol (PTP) (21X, PTP a7 7 A /L LI EN 28L& nH 0 £, PTP 7'
T7AME, PTPOIFESERLI—RAT —RAHEL SN S ESERNRTA—FEZERT D
OIERESNET, ZNHDNRT A—=XDO—E8Z1E, PTP A v — VRO E ) 72 & &
PTP F T U AR— 7w b aRNGERETdn, ZAbIZRESHEEAL, PTPTRT 7 1L
I, SEZEREROZ L OMBAEERIEIZ L > TERSNTWET, RIZBlZRLET,

« IEEE 1588-2008 : = OIEERK L. 741k Favran EMENDET 7 4/ O PTP 7
077y ANEERLET,

« AES67-2015 : Z OREYERKIL, 4 —FT 4 A B HOPTP 70 7 7y A N EEHELET, Z0D
TaTrANME, AF4T7 Trrran EHFEERE T,

« SMPTE ST2059-2 : Z OfEMEHMIL, ET A EFDOPTP V2 7 7y A L EEFHZ L E T,

«ITU-TG.8275.1 : Vv A X7 Y= M7 Labh 7nr7 A e LTHHDL
NCTWET, ZOFEEFIKIE, 7V 24107 R — bz @GRS ET,
TN HAIT PiR— NI, T_XTOEY T TPTPG.8275.1 a7 7 A )VET /3A AL
RETEL2EBLQBER Y NV —7 2R TTEDOICITUIC L > TERINTZHFETT, Cisco
Application Centric Infrastructure (ACI) TH A — h &I TV 2V G.8275.2 1%, /X AT PTP
YV AR—BNLARWT AL AREEND AREENRS D504 A4 I 7 AR — MHTT,

ERGBEFEN T, B & RN ORI O B MEETY, G.8275.11%, e 7 = —
R&EFEWT DDA SN ET, BREIE, Cisco ACLIC K » THR—FER TN
51D PTP G.8265.1 77 7 A )L &3/ N Xy NT—2 %4 LCPTP M350, [A
W& Vg (SDH) | RIHYE+% Y U —2 (SONET) 72 & OMHE 4 /H LT, A
[, 72034 —H 3y MEBORMA —H x>y b (SyncE) #/ L CRIMTE £,
SyncE Z{HH L CEW &R L, PTP ZHEH L CRRINMHZRAT 222 47U v
FE— R EMENET,

o7 a 77 A bt Uiz G.8275.1 OEREWVITIRDO LBV T,

+ G.8275.1 1%, D7 1 7 7 A )WVAZIZAFAE LRV BN N T A — 4 Local Priority 2 {# H L
T, B BMCA AL £,

« G.8275.1 1%, BEIRATREZR[R] UHERESE MAC 7 R LA (BRi5FIRESS K OMBREAR W) Zfi
HT 54 ~_T?DPTP A v & — T PTP over Ethernet Z{#H L F 7,

cG8275.1 1%, TLvasERrsay s (T-BC) 7 G.8273.2 TEXRSINI-IEME (X
REfHRRAE, max|TE|) 12169 Z &2 WFRFL TV ET,

e 77 XA A :100ns
« 77 AB:70ns

e 77 AC : 30ns

WDOFRIL, FPTP T 07 7 A VOEFEHERE TERINTNDENT A= D—FZ R LTWE
—é—o

B ErEsmIoral



| BrEsmIoraL

ciscoACl 5 £ U PTP [

-’07 7 4 JL | logAnnounce | logSync | logMinDelayReq | AnnounceReceipt| KA | E— K | k5>
Bl il Bl BALTIL | UEE AR—
(A=
Fa
[T74L Kk [0—4 (1) [-1~+1|0—5 (0) 2~1007F [0~ |~/F |Any/IPv4
o > = 255
7D774”[:pvm (0) =1~ 32 ] v ARG ¥ x A
(Default 1 =05 (3) (0) h =
Profile) ] ~ 2] ¥ ¥ A
K
AES67-2015 |0—4 (1) |-4—+1|-3—+5 (0) |[2~10D7F [0~ |~/ |UDPIPv4
74T ; : 5255
5%74 =1~ 16 (-3) = 1/8 ~ 32 Al Ty A
A=t _ (3) 0 |r/=2=
] [=1/16 | 5]
V) ~ 2] X ¥ A
F70x K
logSyncinterval
nH
logSyncinterval
+5F
SMTPE 3~ +1 7~ -1 |logSncinterval |2 ~ 10 D7 F |0 ~ < /L7 | UDP/Pv4
ST2059-2:2015 | (.2) (-3) | ?5 v v AT 127 *y R
I clnterval 127 -
s ~a |12 ® 2| b=
1 ~05 T
] )
ITU-T -3 -4 -4 2~4 2U~43 |~ LF | A —H
G.8275.1 (24) |*¥A [ b
kDI

Cisco ACl £ &£ U PTP

Cisco Application Centric Infrastructure (ACI) 7 7 7Y 2 Ci&, Cisco Application Policy

Infrastructure Controller (APIC) TPTPHEREN 7/ 0 — N)LIZENZ 2> TWAEA, Y7 hU=
TiE, PAR=FSNTWLTRXRTDOANRNA, VB =T 2, v FOREDA o F—T = A A
TPTP Z HBEIWICAEMZL T, 777V v ZRNIZPTP Y AZ—/7 T AT bR\ P&
LEd, CiscoAPIC U U —24205) LUk, V—T7 AL vFD7ar k3%l 7R— N TPTP %
AZLT, PTP AR ET7 7 7V v 7 OAMNBIHLRTE £ 3, MBI T Ry RF— 7
0y I NRWGEE, ALY AL v FD 1 ORI T RvAF—L L TERIRENET, v A
B— AR v ALy FIUE, DAL BRI =7 A v F L0 b LRWEIO PTP 5
NS 52 HILE T,

srEsmsoral )



mmEEETOraL |

B cisconassuemr

Cisco APIC ') ') —X 3.0(1) TDEA

Cisco Application Policy Infrastructure Controller (APIC) U U —& 3.0(1) 2>%, Cisco Application
Centric Infrastructure (ACD) 77 7' U v 7 AA v FHNTOLFEMREZFRT 572012, PTP 2356
THNTEAZIVE Lz, PTP X, Cisco APIC U U —Z 3.0(1) T%EA I 72 B IE R ERERE 2 1
T HUERHV E LTz, ZOHRMODIZ, PTPZ 71— VAN E T 23—
DAT v arPNEASNE Lz, PTPRT B— VLI > TWDHIEE, T TD U —7
AA o FLANRL Y 2L v FNPTPER 7 vy 7 & U THEREILET, PTPIE, ID0 O ftag
VU — (fag0 YV —) IZEos THEHENDGTRCOT 77U v 7 KR— N THEIMIZHEIZ /2
DET, ZHE. HERY ROTRTOY =T 21 v FBLRASS, v AL v FEONL—T7
U — < /LFF ¥ A NERATIZ Cisco ACTinfra ISIS (2 FE DWW CHENICHEE S 2Ny U —
FRBEYD1>TT, RNy iRy hU—2 (IPN) IZHE 7 T > R~ A X =R WA, flag
0V —=DN—K AL AL v TFIE, 7T RvAZ—T7% X 512 PTP priorityl 254 TH
BRI SN E T, DA S BEINY —7 A4 v F L, PTP priorityl 255 THER S v E
R

Single Pod

503206

</NVTF Ry K&y 87 v 7Tk, PTP L. tn-infra Multi-Pod L3Out @ IPN #55¢ FlIZHE R S 7z
TTA B =T 2 A ATHBWINZAE T2V £7, Cisco APIC U U —X3.0(1) TiX, ZHsst
MAEDA L HZ—T A ATPTPEANCT HME—DHIETT, ZHICLY, v LFRy KD
LA B IE R EMRESERE T D L D12, IPNZHA L CRIUANI Y 72 R A X —% 3 _TD
Ny RICERMET 2 Z EBAMET LT,
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Multi-Pod (External GMs are mandatory)

ciscoACl & U PP [l

((t I])
Active GM

@v)
GM candidates

0"“ A
i*P ! Passive Port

Cisco APIC U UV —23.0(1) Tl&, V—TAA vTFDHX U YT (T h 23RV R—1)
R MDA A =T 2 A ATPTP AT~ RTHNIT S Z LIXTE A,

Cisco APIC ') ') — X 4.2(5) £ & U 5.1(1) TOEA

CiscoAPIC U U —R24205) BLOS.1() LA, V=T AL v F O 7w k3% )L R— hTPTP
EHEMMCLT, PTP/—F, 7947 b, £330 50 R~ R =42 T&EEd, 777
Uo7 R—rDOPTPEEL, 777V w7 R—=FDPTP NI A =X EHETEDHLH k-
el EBRNT, URIOY V=R LRUTT, ZOEEIZLY, CiscoACl 77 7V v 7 &ffi
LT, CiscoACI AA v F D& 5 PTP #fEH LK FEIM 4, PTPEER /vy 2 /—R&L
Tk & £9, FHLIANE, Cisco ACI (X PTP v /L FF ¥ A hE/mlIa=Fv Ak A v
=%, BDV—T AL v TFPERIDY —T AL »FIZ b xE LTPTPIRRAA v F

& L CHEBRAICHRIE T 2 LOTIERH Y FHEATLT,
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(g
Active GM

((t )}
GM candidates

candidates candidates

@ Master Port © Client Port ::P :' Passive Port

503208

N

GE)  50x) U U—RIL, 4205 BLV51(1) VU —RATEHAIN PTPEREZ YV AR— ML THEHE
Ao

CiscoACl YV I bz 7B LUN—FOzT7EH
PTP MIFICHR— R SNBY TR T

W DOKEHEIX, Cisco Application Policy Infrastructure Controller (APIC) U U —Z3.0(1) /5 R —
FERTVET,

 SEENIEMRED 7 7 7V w7 NDFHD PTP
WOEEEIX, Cisco APIC U U — 2 425) H VR — FETHET,
o J—T AL v FIZ KB T NA R LD PTP

o ) —T7 2 A wF ORI/ SH I R— D PTP

ERERMIO RO
N |
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preiticgti— kahsn—koz7 [

« MK FTREZR PTP A v — VMR

o HERR ATEZR PTP K A A 3K 5

o WERLATRE 72 PTP B SEIEAL

*PTP vV FF ¥ A b AR— |k

e J)—TI AL v FDTaL h RNEAL R —FDPTP 2=F ¥ A h v AZ— K— |
« IPv4/UDP E® PTP

*PTP 77 7 A/ (F 74/ b, AES67, ¥ XU SMTPE ST2059-2)

WOFEREIE. Cisco APIC U U —Z 52(1) 2> H Y AR— STV,
¢ PTP ¥ /LT F ¥ X b v A ¥ —EBfKR— |k
*PTP A —/"— A —H% % v |

e TN EAILT Y R— N HATZPIP T L3l a7 7 AL (ITU-T G.8275.1)

PTPEIFIZHR— b ENB/N—FD 7T

NOK-X9732C-EX X° N9K-C93180YC-FX 72 &', HN ID 1T -EX AR NTWNWB ) —T 2 A
F AR AL vF BIORTIA = RBPYR— I TWET,

PTP 7L a2k Va7 74/ (G.8275.1) IX. Cisco NOK-C93180YC-FX3 AA v F TOIYR—
FENET, TOAAL v FIiE, SyncE & EHIEATEE, 7T AB (G.8273.2) DIEME%
PAR—rLET,

KDY =T AL v F I AR— IR TWVERA,

« N9K-C9332PQ

« N9K-C9372PX

« N9K-C9372PX-E

« N9K-C9372TX

« N9K-C9372TX-E

« N9K-C9396PX

« N9K-C9396TX

« N9K-C93120TX

« N9K-C93128TX

WDANA v Ry 7 A AL »TFIFHHR—FINTWVERA,
« N9K-C9336PQ

IRDANA v AL v F TA o T1— NIV R— SN THEREA,
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« N9K-X9736PQ

PTP ##%
HiR— MR PTP / — Figkn

SE PTP 7 — Rk, kD F k%M H L T Cisco Application Centric Infrastructure (ACI) 7 7 7
Uy 7 ICHRHTEET,

Ry Ky hU—72
*EPG (U—T7 %A vF I)

¢ L30ut (V—7AA vF )

VRF A

| BD 1 | | L30out |
|EPG1 1| |EPG12|

*TH L

candldates candidates

503209

PTP ¥, AX¥ > F7 BV NX-08S A4 vFLFELLIIZVRFIEFELEE AL, T3TD PTP
Ayt —lF, & CiscoACL AA vF J—RKDA LB —T =24 A L~YLTPITPER I/ v/

b5 N
LLTHKT, B, BIOERSINET, VRF, 7 U v Y RAA 2, EPG, F2IXVLANI(ZE
B, RA N ~wAZ— 7w 2 73] X5 (BMCA) 1%, 4 Cisco ACI A A v F DT~

B ErEsMIoran
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HH— 2 PP 1 v —T 1 2826 ]

TOA L HE—T 2 RATOl>THEINET, 777V v 7 2KIZX L TPTP FAA UiF1

D7 T,

E2E ;B4E A 77 = X A (delay req-resp) %12 7= PTP / — RiZ, PTPEER 7 v v 7 & L THETX

LT3 Cisco ACI A1 v FITHEFR T £9,

\}

GE)

Cisco ACI A A v F L, VT B (P2P) AW =X2b&ZV KR —FLTWEEAL, LENR-T,

P2P h T U AT L b 7y s J— KiZCisco ACI A1 v FICHHm T £ A,

HR— AR PTP A4 V32— T 4 REH

Connection Type B —TAR |J—TR YiR— MY | YR— MIEY
v A YF B |iR—b+ FETL |R—F
7 ()— aL FO774 | (G.8275.1)
7. UE— |I)
k1)—2.
tier-2 1) —
)
Ty 7 Vv Uy VI B—Tx |- PAR—Fxtg | IERIG
(V=T AL v F LA A A (FEPC)
A2 AA v TFfH)
A YA N4 BT E—T |- PAR—Ixtg | FERTIG
(tier-1 & tier2 U —7 A | A A (FEPC)
/f ‘Y?;FEﬁ)
A XA > (IPN A &) YT B—T |- HFAR— bxtg | FEXIG
A4 A (FEPC)
VEeE—RKU—=7 (PNa | T F—Tx |- PaR—bxf% | FERG
X) A4 A (3EPC)
VEeE—hK V=7 (Y7 | - PAR— 3G | AR — b5
Voo, Ny —ry
7 ) 7)
B DOEPG (FF v 7, |, A—FFv |WFhue PAR— bGP — b
77, 802.1P) /b, vPC (Any)
L3Out ()b —F v K, W, R—FF ¥ |WThn PAR—= x5 | AR — b5
N—T v R H7) Iz (Any)
L30ut (SVI-hZ > 7, |, "—FFx |[TT PR — hxGA | R — bR
77 A, 802.1P) b, vPC 4

srEsmsoral )
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T2V RIRA—

mmEEETOraL |

Connection Type AVE—TI4R |Y—DR HR— MIEY | HR— MIEY
a4 7 AYF B4 |FR—b GEFL |R—F
7 ()= aL7O774 | (G.8275.1)
7. DE— |IL)
k=72,
tier-2 1) —
)
L20ut (FZ7 2 7) WEL, R—bFF¥ | T PAR— Fxtgsh | AR — b xS
L. vPC A
tn-mgmt ® EPG/L30ut |, N— FFx | §T PAR— FRIGS | AR — P xS
FIb, vPC 7S
P —EREPG (b7 |BHE, K—FFv |TCT PAR— Fxtgsh | AR — b x5
7)1 L. vPC 4N
fEBDH A TFDFEX A | T T KRG PR — Fxtgst | AR — b4
VHE—T A A 248
TL—s Ty b=k [T TR PAR— bR PR bR
T N TN REFA | YR - PR — Fxtgst | AR — b x5
VH—T A A P4

D2 EPG X, LAY 4D LAY T O —E R 257 FITHER &7 NS EPG

¥,
)3

RONTNPOFEEHEM LT, 770 Fv 22—z TE £7,

UL Ry R

BHB—ORy FERTIE, 77V R~ ¥ —FEflE 777 ) v 7RO EZICTHREBATEET
(L30ut, EPG, F7=IZZD@)) XA M~wRAZ—27 vy 7 73y XA (BMCA) 1. %
NETRTCOFNST I T A TR T T R AR —% | DB LFET,

B ErEsmIoral
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75vrvza—nER I}

PTP Topology (domain)
PTP enabled ports
--=-------- PTP disabled ports

‘ BD 1 ‘ | L30ut ‘
T
Acllve GM

candidates

508210

BHORY FIZEE=NEBMCAZEZ-<ILFHRY K

TT U R AR~ 777V v VRNOEZICTHRITEE T Ry Fiflxy hU—
7. L30ut, EPG, £7/13ZN5H4TC) ., BMCA X, RNy REKRTT /T4 777 K~
AR —H I NBIRLET, Ny RNOPTP Y FA TV "R T VT 4 770770 R AX—IZx%f
LCREDOR Yy 72228912, I R~vAX—%KRy Fiilxy hU—72 (IPN) IZEET
HTEPHERINTWET, S, TIT 4777 TV ReAX—PMERATE R /25T
b, VAL —/TTGAT RV — MAROURKIBICERINDGZ EEHY EHA,

srErmsoraLr
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B /5. 1vxs—0Em

((cg) (g
Active GM A—‘ ‘FA GM candidate

VRF A
— o

|EPG1 1 |EPG1 2|

“TH T 8Lk
GM GM

candldate candidate candldate candidate

PTP Topology (domain)
— PTP enabled ports
----------- PTP disabled ports

&Ry FIZBMCAZE A=< I/ILFHRy K
IPN KA A %4 L CPTP D IEMEENKIBIIR T3 57208 Ry NIZT7 774 77 I K
T A —INNEIRIGE PTP A v —dA y R TIPN 2@ L Cid7e ¥ A, Z DR
RS DI FOWT D FiExd FEITLET,
e AT a1 IPN E ANV AL v TFBTH TS v X —T oA ABERHEINTNEZ &
ZHER L, IPN T PTP ZESNZ L £,
e A7 a2 PTP /T R AX—NE Ry RO IPN IZEHE SN THTH, PTP e
SEETAVERH HEEE. By RO IPN A v % —7 = A AT PTP ##hz L%
7,

503N
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s5vr229—nEH ||

IPN connection on spine
Block/ierminate all No PTP automatically enables PTP and PTP
PTP messages here | of here M&SS&Q&SJ messages are sent towards IPN.

|EPG1-2| i
.. . ))) .((K)) i. . J}) .({KD
Aciwe Actwe
candidate candidate
PTP Topology (domain)
——————————— PTP enabled ports

PTP disabled ports

VE—FDY—TRAYF
BE., VE—F U= AL v F H A MI, AA 2 T—=EBoZ—HAICITL 1272, BT
LEED EMERAEMB AN L CREFTIC PTP A v b — V2515 2 L3R T, L=
NoT, PTPA v —UREH A b (GF Z@EBELA2VnE LT, &4 (FFT) NT
PTP AR B UMM SND LT HZ LRt SNE T, —HomEmitE, BVIZE#EL T
WAEAENHV ET, ZOLHIRGE. TNHDOIPN B O PTP #4502 LT, 5 DEHT
T1OOPTP hARBv V2 TE £9, Multipod With BMCA in Each Pod Gt ST\ 5 D
ERICAT v arvaEHHLT, PTP A v =V OEBKEEES I ENTEET,

srEEmsoral ]
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B /5. 1vxs—0Em

Blockfterminatz all No PTP
PTP messages here or e here Messiges

Main
Site  EE
Root

i'\\

BD 1 | | BD1 | \L30ut2\

- - i |EPG11| |EPG12| |EPG11|

VRF A : i
= ((cz ) = ((cg ) Gt ) (cg2)
| BD 1 | \L30u11| . A . $ ﬁ. A A
|EPG 1-1| -

___________ . e cand|date candldale candldates
(« i D) (.;, D) Remote Leaf Pair 1 Remote Leaf Pair 2
.. . ¢ ﬁ»’-\:ﬁw Ll o il
—————————— PTP enabled ports
cand|dale —— PTP disabled ports

Cisco ACl T JLFH A k

W, SV A MIEWCE#EL TEH6 T, B L EEOEMARREMEZFEHR L T&E A M
PTP A v —Vaaifd 5 Z CIXREETY, Lz -> T, PTPA v —UNEV A F&iEiE L
RNEIICLT, FYA PNTPTP hARB VR SND L HICT 5 RSN ET,
Multipod With BMCA in Each Pod Tt SN CWA D LR CA T v a A& LT, PTP X v
=V OEFELS ZENTEET, £, CiscoACI v /L FH A M X PTP KT 572D
A DL H D T A,

503213
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s5vr229—nEH ||

No PTP
Messages

_________________________________________________

@) | (g
Active GM h ) GM candidate

| BD 1 | | L3out |

|EPG1 E] |EPG12|

[ e0o1 ] [wow] [_eor | [Bo2] | 1 &
T ) fgl
|EPG1-1| |EPG1-2| |EPG11| |EPG12| |EPG2| iii }i( B
GM
(EKD | J‘ (cr b {« ;1) candidate candidate

. GM PTFP Topology (domain)

(tf )
candldale candldale candldale candidate PTF enabled ports
Telecom 707 7 A JL (G.8275.1)

-------- PTP disabled ports

Cisco Application Centric Infrastructure (ACI) @ PTP Telecom 7' 2 7 7 A /L (G.8275.1) TlX
SyncE3 7 7 A B (G.8273.2) DREEZEKT HMENH Y £7, £/, PTPTelecom 7’1 7 7
AL (G.8275.1) & SyncE Diii }i 53 Cisco N9K-C93180YC-FX3 U —7 /— RTO AV} HR— &
NTWET, ZORRK, A A2 /= FEHEH LT, Telecom 7’07 7 1)L (G.8275.1) DK
M. frtH, BLOEERBORMZEAAT 52 LIXTEETA,

ZoH, Trvak J—7 J— K (G8275.1 HizHkEnizV—>7 /—FK) o777V v7
Vo213, PIP¥LF Xy A b v 2Z—HHE— FTETEINET, 22k, TLran

U= ) —=KRARA v ) —F&EHLrZuyrikay 7 Lk LEd, Ziuk, Cisco
ACIOPTPT L a7 u 77 AL (G8275.1) OV Ty R~AZ—RETIX, &7 1 an V) —
7 =R —=ROZNETNROX T Vo7 K= b A A IV T EZETLINERDH D Z
EEERLET,

srEEmsoral ]
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B rrsimss

— PTP Telecom
— PTP Non-Telecom

Fabric links run non-telecom
profile defined in System Settings.

Fabric links on telecom leaf nodes
are master-only ports to prevent
spines from getting in the way
between T-GM and telecom leaf
nodes (T-BC).

N\ FA|

PTP PTP
Node || Node

Each telecom leaf node needs to have connections to T-GM from its down link port.
It could be through another T-BC.

PTP #HIfRFE 18

— A Y AR — b & FEEFRICOWTIL, PTPANTICYR—FENE Y 7 b =7 (34 ~2—
V) . PTPAENFICHAR—FrENBN—Fo =7 (353—Y) BIOPTP ## (36 2—)

EERLTLLZE0N,
WOHIRRE2S PTP I SN ET,

» Cisco Application Centric Infrastructure (ACI) UV —7 I OVA/ A > 2 A > F %, PTPHR

Jay 7 L LUTHIETEET, AA vFITPTP bF
TEEHA,

¢ BE2EBIE A = XA (BBIEE RSB A =X L) D
A= ARFAR—= IR TWETA,

e F 7 4 )L AT 4 T/SMPTE PTP 712 7 7 A LD

VAT Lk say sl UTCHRE

HPYAR— S TWET, P2PIRIE

PTP over IPv4/UDP &, T L 2 A

(G.8275.1) PTP 7’1 7 7 A JLJH® PTP over Ethernet 28 %R — ~ N TWE1, IPv6 41

L7 PTP IV AR — F L TWERA,

503767
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SITESC |

* PTPV2 DB NP R — h N TWET,

e J—TAA v F DT kXKL R— DN TPTP AN > TWB A
PTPvl /34w MIBI&EHEEZ CPUICY A A LY FEaNETH, 7 v ME CPU THEEE
SNET,

« PTP /& #E TLV 1% Cisco ACI A A v FIZ L - Tk S ¥ A2, IEEE1588-2008 TiEFH &
NTWBEITSMTPEPTP 72 7 7 A L&V iR— B0 8 & &imt S nEd,

*Cisco ACl AA v F DY AT L 71y & LTCPTP 2T 252 LI TEEH A,
* PTP {Z. Cisco Application Policy Infrastructure Controller (APIC) THAR— kI EH A,
*NTP X, 777V v 7HOFTRTDAL v FITHETT,

*PTPA 72— RiIH AR — SN TWERA, ZOMEEIL, IEEYEEZR ESED72D1, £
aT AN, AL v F EDKT A — RKCPUIC FWA7/F@ﬁ%ﬁ7D—F¢5
Z&TY,

N=FU =T OHIRIZEY, F T 74 v 7AMPHLEE. 1G/I00MEEDA > 7 —7 =
AAT10G A > H—T = A ALY HIEFEENMEL 720 £97, 520Q) DU U —ATiE,
Z OFIFRIL 1G 3 D Cisco NOK-C93108TC-FX3P A A » F i S v EH A,

PTP A7t MHIERE W=, PTPIZ 100M A X —7 = A A TIIZAIZIT R — &
IWTWERE A,

PTP Telecom 7’71 7 7 1 )b (G.8275.1) 1%, 1G/10G EE DR — F TIIHR—hFENTE
A,

SynciSJ:UQDelayiRequest)( /’IZ‘—“/&i\ H%j(-‘l— Fﬁﬁlgl’% (1/16*9) %ﬂ-ﬂ?“—l\fé"iﬁ‘o -
5 -7 OREREEIZ AR — FENTHERA,

) TAA v FDT7ay b NIV IR— FOEFE, PTP A ¥ —7 =4 AB L VLAN

EITHENCTEETN, PTP AR 0 — UZHME S =12, PTPIE T _C O]/
T 7V 7 Vo (V—TRAAL vF AR ZA vF, tier-1 B WNtier2 J—7 A&
AvFHOA L H—T A A, BIOIPN/ISNHT DA X —T A R) THEIMNIZHZ
fbanEd, @777V v 7 Vo7, fag0V V) —IlET 541 4 —7 A ATY,

c—T2A v FD T NNV A E—T 2 ATPTPE T 4121, PTP % 7 10—
PNIVZENZT DRERHY 3, 2F0, 777V v 7 V7 TPTP 2B LN
L V—TRAMvTFDOTa L b SRV R—FTPIP AT L LITTEERA,

® tn-mgmt EJ:U\ tn-infra %fﬁﬂ% L7z PTP *%Ekfi"j‘ﬂf‘— ]\ éﬂf‘/‘i“ﬂ‘/\/o
ePTPIZ. A2 Z—TxA AT L2120 VLAN TOLEMNITEXET,

e L30utSVIDA v Z—T7 =2 AB LN VLAN TPTP AT 52 LI TX FH A, EPG
PHFEHALT, RIS Z—T 214 A FEOROVLAN TPTP A AT HZ ENTEET,

e A=F X AR VRAF— AR =R ELTHRTELDIE, V—T7ALyTFOT7a |k RFRL
AE—T2A AT TT, AV F—Tz2A RAZZ=FXFY AN ITAT FFR—rEL

EREERB O LaL
I



EREEMTO LI |
B rroz:

TR TAHZ LT TEEtA, 2=2F ¥ AN R—=MIASS AL v FTEIR—F &
NTWER AL

e =F Y AN RV — g IV AR—FENTWETA,

¢ PC E721% vPC Ml &2 D A 28— R— kT PTP 9 % NX-0S 72 EDF 81 22
ESNTWBEEE, 2=F v A~ T— RILPC £721% vPC TITHEREL ¥ A,

«PTP & MACSec #[RIUA v X —T = A ATHERT B Z LT TEXFEHA,

*PTPA3 7 0 — SILIZH N2> TV DA, 777 Uy 7 @it 5 77 4 v 7 OFRIE
ZREST H72DIZ, Cisco ACIIZHD ACI AL vF ) —RFMLRIO ACL AL vF ) — K
WCBENT D N7 7 4 v 7IZCisco X A LAX T X 7T (TTag) ZEMLET, i
X0, 20k T T 4 v ZIZ83A RABIMENET, @E., Xy FBACITY 77
U w7 OINRIZEE END &I TTag BHIBRS NS 7280, 2—FIXZOEAIZEHLTT
I arEFEITTALEEIHY FH A, 7272 L, CiscoACIv/LF Ry ROy 8T v/
DRERR SN TV AYE, Ay FilZ@iRd 52 —%— ~7 7 ¢ v 7L, VXLAN ONE

Ny X = TTag ZRFFLET, ZO LI 72GEE. IPNNOTRXTOIEACIT A AL L
$H 12, Inter-Pod Network (IPN) (ZHET D ACIANNA v AA v F A 2 H—T = A ATMTU
T A X% 8 /3 MEC L E9, TTag (X VXLAN A 72— RNIZHE®DIAEN TN D720,

IPN 734 AL TTag AR — F T 508G, BT HOMLELH Y FHA,

« PTP N7 0 — 3 LIZH N2 > TWABEA. AXA ¥/ — R i@l L C ERSPAN #f5i5t
\ZEIEES S ERSPAN b T 7 ¢ v 7121, A —Y %A 7 0x8988 D Cisco X A LAK T #
XU (TTag) BBV ET, TO2—H " T 7 4 v 7 ~OEBIHY THA,

PTP Z YA —FL72WNWY =T AL v FNFET D56 1E, IPN £72IEPTP 2V AR — 15
V=T AL v FEFEHLT, BT T R AX—%FT_XTOANA, 2 AL FITHEHET
HVERHY ET, FTV R AL —=INANRS, VAL v FD1IOEITY 7 & v Mo
ENTWVDEE., AL U DBDPTP A v —UE, ftagdy U —D AT —HF TG LT,
DAL » FIZRIFET DHIC, TAR—PFSINTWARWNWI —T A, v FICELoTT7rY I &
NAHGAENRBHY 9, V—TBIORARS 2 2L v FHNDPTP 1L, KRy FNOT T
DY —=TBIORARASL AL v TFBON—T TV — < )LFF v X MERKDT-DIZ Cisco

ACI A 7 Z ISIS IZEE DWW T HEIICHEE SN D ftagd > U —IZHESWTHEMTRY £

7T

cPTPT Ll a7y ANANERENTWIEE, T-BCHAT-GM & u v 74512k, 7
Lvakh o v R<wAZ—27uy7 (T-GM) 7 v arEfrsay s (T-BC) DX A A
AB TR 2BLUNTHLZVLENRH Y £7,

c VMM RKAA UHRZEZFEHALCY)—7 J— KA X —T7 x4 AZBEIN TS VLAN
TPTP #HNITHZ LT TEEHA,

PTP D% 7E
PTP #RDERTO—

PLFDOAT » 7T, PIPHER 0 AOMWELZ R LET,
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ATv T
ATy T2

ATvT3

ATvT4
ATy T5

PTIPRY S—& 5 0—/NLIHEHRL. GUEZERALEI7IU YT 1 V8 —T 24 XA PTPRY > —DHER .

PTP % 7 0 —/ S)LIZHNZL, T RXTCOT7 77V A F—T x4 ADPTPRNT A —FEZFELET,
PTP 7 Lo 7r7 7 A (G.8275.1) DIFHEDH, PTP / — R R —%FRl L, AA v F K v —
ITN—TENLTCAAL v F a7y A MZEHLET,

[Z77Yvy%d (Fabric) 1>>[7 YRR — (AccessPolicies) [>>[7R!) &— (Policies) |>>[¥ A—/\
JU (Global) ]| D FCU—7 7 b RXEV A H—T 2 ADPTP 2—H%—7 a7 7 A LEVER L &
7T

PTP = —H#—7 a7 7 A V&FEH LT, [EPG]>> [#/KR— b (StaticPorts) | CPTP Z BN L £,
PTP 2 —H—7 17 7 A V&AL T, [L30ut]>>[#®ES 32— 4 X FAT74)L (Logical Interface
Profile) ]>>[IL—TF v FEIEFY TS 42— 4 R (Routed or Sub-Interface) ] TPTP Z AN L %
R

PTP R S—Z& 5 O—/\LIZERL, GUIZERALE7 Vv A28 —J 14 RMA
[7 PTP K1) & — DB

ATy I
ATy T2
ATvT3

ATvT4

Z OFNETIX, Cisco Application Policy Infrastructure Controller (APIC) GUI ZfE/H LT, @&ifE
FEREH 7 7 h @ (PTP) 27 m— W2, BIOT7 77V v o A2 =7 A AT LTH
I LET, PIP 3/ m— SUIZERT e o T DA, #EITH O TEP 55 TEP ~DIZAEH]
EIXHBIICAZNCR Y £,

AZ=a— N—"T, [VRTL (System) | >[I RTLEKE (System Settings) | DIEIZEIN L £ 9,
Fesr—rvarv g Ry T, [PTP &EBIERIE (PTPand Latency Measurement) | #38 R L £,

[Work ({E3) 134 T, BMOBRIZAEDE TS Vv H—Tx2—A Tua T 4 2R ELET, bl
b, [EFEERBB 70O FaJL (PrecisonTimeProtocol) | % [A%) (Enabled) 1 IZRETH2LENH Y 7,
T 4=V ROFEHIZONWTIE, A TA v ~NT RX=UEBR LTI, fBE L7 RIFRME IR A
D PTP 7’1 7 7 A VEEHRE ORI ThH 256, £ OMABUTHES SvET,

PIP7u 77 A/, Mg, BIOXA LT N 74— KL, 777 Vw7 Vo7 iZ@AESnNET, o
T 4=V RiLZ, TRTCDOV =T RS v F L AL AL v FIZ@EHAINET,

[41 (Submit) 1227V v LET,

GUI ZERLRA Yy F R)—%2FRLTPIP/ — KR O—%H#R. SXUKRY
—ERAYF TOTFAILIZERT S

J—7 J—KMPIPT L a7 ua7 7 A (G.8275.1) #FEITTHIZiE, PTP/ — K&KV v—
BUETT, ZIUE, BIONRT A= TRIBBMCA 252579 TT, iz, KAV
FB . AR, B 2 OFFREENMOPTP 7 u 7 r A N E RV ET, V=T AL v F
T 7y ANERY) = TN —TEHEH LT, PTP / — KRV v—% U —T AL v FITiHEH
TEET,

srEsmsoral )
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B ocuzEmLERSvF RYUS—EBALTPIP / — KU S — %M. BLUKYL—ERA vF TOT7 A LISERT S

\)

GE) A4 7 7a77ANVORETE., /— KRV —2ERT20EILHY FH A,

ATY 1 A=a— =T, [Z7TUv%H (FABRIC) |>[7¥ R R — (AccessPolicies) | DIEIZEIN L %
R

RTFwF2 [FEHF— 3 (Navigation) ]|V 1> KU T, [RA4 vF (Switches) [>>[J—T XA v F (Leaf
Switches) |>>[F7B 77 A JL (Profiles) 1227 U v/ LET,

ATwF3 [FRTF7AI (Profiles) 12427V v 27 LT[U—2 T7AIT 74 ILDYERK (CreateLeaf Profile) | %%
RLUET,

ATFwT4 [V—7 FAT7AILDER (Createlinterface Profile) | A 71 7R v 7 20 [4E] (Name) | 7 1 —
NRIZ, TR T7 7 ANVDL4HIE AT LET,

ATy FTE [V—T LY % — (Leaf Sdectors) | ¥ 7/ v a T, [H &7V v7 LET,
ATYT6  AHiEANIL, AL T ERIRLT, R ¥— I NA—TDOEREZERIRLET,
ATV Tl [FUVERRAYFRYS—TIL—TDIER (Create Access Switch Policy Group) | %A 7 v 7T, K
= IN—T DA E A LET,
RATv7F8 [PTP/—FK KR I— (PTPNodePolicy) ] Kuy 7% U2 KT, [PTP/—F 70774 LOERK
(Create PTP Node Profile) | #3{R L £,

ATFwF9 [PTP/—FK 7774 )LD (Create PTP NodeProfile) | %A 7 1 7' ¢, HRIC VB2 7% E L
7,

*[/—F FAA > (NodeDomain) | : ffix24 ~43 D THHMLERH Y £7, [FIUPTP hAm Y
WZHDHMENHLTVal V=7 J—FE RLCRAAS FBZZ2ERTL20ERH Y £,

s BEIBGL 1 (Priority 1) ] : fEIX 128 12T 24 ERH D £7°,
« [MBEIBGL 2 (Priority2) ]: il 0~ 255 (0 & 255 #&Te) THLHMLENDH D £7°,
74—V FOFEMIZOWTIE, A T4 AT R=UEBRLTIZEN,
ATy 710 [EE (Submit) 122U v 27 LET,
[PTP/—FK 72774 JLDOERL (Create PTP NodeProfile) | ¥4 7 u 7R v 7 AN L E4,

RTYIN [FOERRALAyFR)I— G IL—TDERK (Create AccessSwitch Policy Group) |1 %4 7 1 7 C, Ak
WO RY —%FELET,

ATwF12 [EE (Submit) 227U v 7 L%,
[7OER XA yF KR — 5 IL—TDER (Create Access Switch Policy Group) 1 %41 71 73 U %
R

ATYF13 [J—DT L% — (Leaf Selectors) | &2+ a T, [E# (Update) 1227V v LE,

ATy [k~ (Next) 1227V v 27 LET,

ATy 15 [RTv T2 (STEP2) |>[BEESIT (Associations) | Hifa T, LEIIGLTA v F—T = AT T 7
A V% BT £,

B ErEsmIoral



| BrEsmIoraL

ATv 716

GUI EEALEY—TRA vF 70 b XHL K— kAPTP2a—F—T0 774 Lot [

T2V 7 LET,

GUI2FERLE-Y—JXRAvyF 22 R KR—FHPIPA—H—T0774I)LD

323

&
ATy T2
ATy T3

RTv74

ATy TH

Z OFJATIX, Cisco Application Policy Infrastructure Controller (APIC) GUI Z{fFMH L CY —>7
AZA vy FDT Ly kR K= DO PTP 2—H =777 A VA LET, PTP 2—F—
Tu 77 AMIEPG EITL30Out A LT —T AL v F Ty f RNV A B —T = A
AW S ET,

1R BRI

N TR, ZZET DY —T A, v FOTar b %)L R— K TPTP A+ 5121, PTP
B 7O — S VIZHEINC T DRERH Y 7,

A=a—N—T, [Z7TYwv%s (FABRIC) ]>[F7¥tR R — (AccessPolicies) | DIEIZEIN L
7

Fer—varvar RuT, [R)— (Policies) |>>[¥ B—/3L (Global) ]>>[PTP 1—#—7nO
774 )L (PTPUser Profile) | Z3&R L £,
[PTPA—%—7JO774JL (PTPUse Profile) | 2427 U > 27 L, [PTPA—HY—=T07 74 JLOERK
(Create PTP User Profile) | #3R L £,

[PTPA—H—7O07 74 )LD (CreatePTPUser Profile) | # A 71 7/ C, WRICHERELEZRELE
ﬁ‘o

T 4=V ROFEMZONTIX, AT~ T R=U 2B TL &, F5E L7 RHIFRE DS IR 7 2~
D PTP 7' 7 7 A WEEMERIME OFEPHN ThH D 56, TOEAITIEL S E T,

[#f5 (Submit) ] &2V v 27 LET,

GUI ZfEMA L T EPG ###97R— T PTP ZHHET %

ATvT1

Z OFJETIX, Cisco Application Policy Infrastructure Controller (APIC) GUI % f#if] L C EPG &
)R — M TPTP AN LET, PTP X, ~AFF v AN ¥AFIv V., vALFF¥ AR~
AL = FlFa=F ¥ A F vAZ— E—FTHDMITEET,

1R BRI

AN — T AL v FDO7ary b XV R—FOPTP 2—H—7 17 7 A VEAER L, PTP
BT a— S VIZENITARERH Y £7,

A==2— N"—T, [TF >k (Tenants) |>[TXTDTF > k (ALL Tenants) | DIEICEIR L £9, >

ATvT2 E¥EU v RUT, 7T NOARIEZY TN Y v LET,

srEsmsoral )
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B cuzEmLckon s s—7 1 2TPP EAEMET S

AT T3 FESF—var v RUT, [TFY b (Tenant) tenant_namel>>[7 FU 4 — 3> AT 7A)L
(Application Profiles) > > [app_profile name]>>[7 7'1J 77— 3 > EPG (Application EPGs) ]>>
[app_epg_name]> > [F%#07R— & (Static Ports) ]>> [static_port_name] DJIEIZEIR L £ 3,
ATv T4 [{EE (Work) 131 @ [PTPKEE (PTPState) ] h 7 /LC, [H%) (Enable) | #3#INL £, [PTPIKEE
(PTP State) | #F/RT HI21E, FIZAZ B— LT 50NERNHIGENH Y £7,

PTP D 7  —/L RRFRRENF T,

ATw S FERRICHLELR PTP 7 ¢ — /L REMERR L E7,

«[PTPE—F (PTPMode) |: LEIZILELC T, [FILFFv X FA4F2v9 (multicast dynamic) ],
[RILFF¥ R b TRXE— (multicast master) |, F21E [2=F v Xk TXAZ— (unicast master) ]
BRI E 7,

«[PTPEETTT KL R (PTPSourceAddress) | : 2D A »F—7 = A ABLOVLAN /NS D PTP /347 v
ME, fEESNZIP T RLAZEEILE LTERESNET, V—TAL v FDOTEP 7 LA, 7
TNV RT, FIEMEE LT 10000 AN LEZSEAICERHINET, 2oL, ~/LFF¥ Ak
E—RTIEA T a Ty, 2=F ¥ A ME—FIZIEX, 7V v RAA 2 SVI£72I1XEPGSVI % ff
LEd, FETLIPT FLAZ, =%y A b — R CTIEERFEAPTP / — RIC L > CEEARETH
HUENHY F7,

«[PTPA—%—TO07 74 )L (PTPUser Profile) 1: V—7AA v F D71 k7330 K— hFICHERL
L7ZPTP 2—H—7 a7 7 A VERIRL T, A vtE—VHREEELET,

EHIIET 44—V FOFEMICHOWTIE, T I ~NT RXR=U2BBLUTL TR0,

J— R LULo#KIZ. PTPF L2 A a7 7 A0 (G.8275.1) DNEMEINTWA /) —RO7577 U v
LUV ORERRE D BB SN ET,

ATw 76 [%E (Submit) 1227V v LET,

GUI ZERALTLOut A >3 —J A XATPTPZHEMILT S

Z OFNAETIX, Cisco Application Policy Infrastructure Controller (APIC) GUI % fi /] L C L3Out
A H =724 ATPTPEAMMILET, PTPIE, vATFXFXYAMXAF I v AFFy
AN TRE— FllTa=F ¥y AN vRAZ— F— R CHAMMITEET,

1R BHHIIZ

BN —T7 AL v FD T b 2SF B— D PTP 2—H—7F 1 7 7 A LEVERK L. PTP
BT a— N VZENC T ANERH Y £3,

ATFY Tl A=a2— =T, [TF > b (Tenants) 1>[T_XTHTF > b (ALL Tenants) ] DIEIERN L 9, >
AT T2 BT RUT, 7FHV bNO&AHIEZL TNV ) v 7 LET,

ATY T3 FeFr—varvor Runt, [T b (Tenant) [tenant_name>>[%v kT7—F >4 (Networking) ]>>
[L3Outs]> > [I30ut_name]> > [i#¥E/ — F 707 74 JL (Logical Node Profiles) ]>>[node_profile_name]

B ErEsmIoral



| BrEsmIoraL
PTPRY —%& 50—/ LICHER L. RESTAPI ZERALI=77 I vy 41 V8 —T 24 XA PTPRY o — DR .

>>[REA VB —T 4 A FOT74)JL (Logical InterfaceProfiles) ]>>[interface profile_name] DJIEIZ#%
#LEd,

ATy T4 [fEE (Work) 1734 > C, LEL U C[Paicy (R ¥—) [>>[Ib—Fv KH¥ TS24 —T x4 X (Routed
Sub-interfaces) ]. F7ziX[Policy (R —) >>[IL—TFT v K A4 42— x4 X (Routed Interfaces) | %
IR L F9,

ATw 75 BEFED L30ut TPTP AT HHEIE. ROV T AT v T EFEITLET,

a) HIDA L H—T A RAEX TN 7Y w7 LT, ZO7anxT 1 2FzrLET,
b) MENIGUTFICAZ m—/L L TPTP 7’237 ¢ & Ao, [PTPIKEE (PTPState) 1% [H%) (Enable) ]
\ZEXE LT, BPG AR — MIERA LD LR CEEZ AT LET,

74—V ROFEHICOWTIX, v T4 ~NT A=V EBRLTLEEN,
c) [EfE (Submit) 1227V v 7 LET,
RATw7T6 FH LV L3Out TPTP 2T 2HAX. ROV T AT v T HFEITLET,
a) ROLGEIZHDH[HEIZY v I LET,
b) [RTvT 1 (Stepl) 1>[7AToT«4T4 (dentity) | T, #@UREAATILET,

¢) [RTvT2 (Step2) 1>[PTP MHERL (ConfigurePTP) ] T. [PTPIREE (PTP State) | % [A%h
(Enable) 1 IZF%E L, EPG f#MAR— MIEH L= LR CEE A LET,

T 4=V ROFEMIZOWTIX, A T4 ~NT X=TU SR LTI,

d [BTIZ227 U7 LET,

PTPR) —Z45 0—/\)LIZ¥ER L. RESTAPIZERAL-2 7Yy 413 —2J14
AMEIFTPTP R o—DHERL
ZOFJETIE, RESTAPIZERA LT, 777 Vw7 f v X —T A A XK LTPITP &/ 11—
INVIZHNZ LET, PTP N7 B — LGN 72> TV DA, 4T TEP 705 TEP ~
DR E LB EBRNCAINTR Y £,

Ty IV A BZ—T A RIK LT PTP RY > —% 7o — rLIERT 51213, ROF
® X 9 72 REST API POST #3255 L £,

POST: /api/mo/uni/fabric/ptpmode . xml

<latencyPtpMode
state="enabled" # PTP admin state
systemResolution="11" # Latency Resolution (can be skipped for
priol="255" PTP)
prio2="255" # Global Priorityl

globalDomain="0"
fabProfileTemplate="aes67"
fabAnnounceIntvl="1"
fabSyncIntvl="-3"
fabDelayIntvl="-2"
fabAnnounceTimeout="3"

Global Priority2

Global Domain

PTP Profile

Announce Interval (27x sec)

Sync Interval (2"x sec)

Delay Request Interval (2"x sec)
Announce Timeout

He o HE S W o e

/>

| srEsmsoral )
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B orestari #EALIERA v F KU S—EEALTPIP/ — K KU S — 5. BLUKYS—FRA vF TOT7 A LISERT 2

RESTAPI ZFERAL-RA v F R)>—%FHLTPIP/ —F R —%ERK. LU
R)S—FRAyF TAT7AILICERAT S

V=7 J—KNPIPT L a7y A/l (G.82751) #FITTHITi%, PTP /— KK —
DEETE, ZhUE, BIMD/NT A—Z TREBMCA 2T 5720 T, £, RAAL
T, B, BRE 2 OFFREMHS/MOPTP 77y ANV ERRDET, V=T AL vF
Ta Ty ANER) = TN—TEFEH LT, PTP / — KR —%2 U —T XA v FIZHEH
TEET,

POST: /api/mo/uni . xml

<infraInfra>
<!-- Switch Profile -->
<infraNodeP name="L101_SWP" dn="uni/infra/nprof-L101_SWP">
<infraRsAccPortP tDn="uni/infra/accportprof-L101 IFP"/>
<infraLeafS name="L101" type="range">
<infraNodeBlk name="L101" to_="101" from ="101"/>

<!-- Associate Switch Policy Group for node-101 -->
<infraRsAccNodePGrp tDn="uni/infra/funcprof/accnodepgrp-Telecom PG 1"/>
</infralLeafS>
</infraNodeP>
<infraFuncP>
<!-- Switch Policy Group with PTP Node and SyncE Policy -->

<infraAccNodePGrp name="Telecom PG 1"
dn="uni/infra/funcprof/accnodepgrp-Telecom PG 1">
<infraRsSynceInstPol tnSynceInstPolName="SyncE QL1"/>
<infraRsPtpInstPol tnPtpInstPolName="Telecom domain24"/>
</infraAccNodePGrp>
</infraFuncP>

<!-- PTP Node policy -->

<ptpInstPol
dn="uni/infra/ptpInstP-Telecom domain24"
name="Telecom domain24"
operatingMode="hybrid"
nodeProfile="telecom full path"
nodePriol="128"
nodePrio2="128"
nodeDomain="24"/>

<!-- SyncE Node policy -->
<syncelnstPol
dn="uni/infra/synceInstP-SyncE QL1"
name="SyncE QL1"
gloption="opl"
adminSt="disabled"/>
</infralInfra>

RESTAPI ZERA LIz —JRAvF 7B b N\R)LKR—FAPTPA—H—TO7T774

ILDYERL

PTP 21— —7 11 7 7 A VT EPG £7/21Z L30Out ZHEA L CYV —T7 A v F 7 b 8% A
VH—T 2 AR ENE T, £, BTN RZHT DAY =T AL v TFOTE Y AR
U AR— N CTPTP Z2EHT5121%, PTP 227 0 — N )VICENC T H2XLERH Y £7,

PTP = —H—7 8 7 7 A WEAERT DI121E, OB K 52 REST APIPOST #i5{5 L £,
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REST API % L 7= EPG #tuK— kT PP A1 ]

POST: /api/mo/uni/infra/ptpprofile-Ptelecomprofile.xml

<ptpProfile

name="Ptelecomprofile" # PTP user profile name
profileTemplate="telecom full path" # PTP profile
announcelIntvl="-3" # Announce interval (27X sec)
syncIntvl="-4" # Sync interval (27x sec)
delayIntvl="-4" # Delay request interval (2"x sec)
announceTimeout="3" # Announce timeout
annotation="" # Annotation key

(Only for Telecom ports)
ptpoeDstMacType="forwardable" # Destination MAC for PTP messages
ptpoeDstMacRxNoMatch="replyWithCfgMac" # Packet handling
localPriority="128" # Port local priority

(Only for non-Telecom ports on a telecom
nodeProfileOverride="no" leaf)

/> # Node profile override

REST APl Z{& /A L 1= EPG ##J7:K— ~ TD PTP O F®h1E

EPG ##HJ7"— F TPTP Z AN T HHIZ, mANZY —T A »FDT7u > h XR /L R— D
PTP = — ¥ —7 a7 7 A LEERR L. PTP 27 0 — N LIZHENCT ALERH Y £9°,

EPG §#197"— h T PTP Z AT HITiE, ROHBID X 912 REST API POST ##5{5 L £,

POST: /api/mo/uni/tn-TK/ap-AP1/epg-EPG1-1.xml

ILFFYRAFE-F

<fvRsPathAtt
tDn="topology/pod-1/paths-101/pathep-[ethl/1]"
encap="vlan-2011">
<ptpEpgCfg
ptpMode="multicast">
<ptpRsProfile
tDn="uni/infra/ptpprofile-PTP AES"/>
</ptpEpgCfg>
</fvRsPathAtt>

ptpMode /\03 A *‘& c:ﬂﬁgf£1ﬁfi/k@ k iS V) 'C‘\T;*o
*nmulticast : ¥/ FF ¥ A b HAF 3 v 7,

*nmulticast-master : ¥V FF ¥ AN v AH—,

A=-F ¥Rk E—F

<fvRsPathAtt
tDn="topology/pod-1/paths-101/pathep-[ethl/1]"
encap="vlan-2011">
<ptpEpgCfg
srcIp="192.168.1.254"
ptpMode="unicast-master">
<ptpRsProfile
tDn="uni/infra/ptpprofile-PTP AES"/>
<ptpUcastIp dstIp="192.168.1.11"/>
</ptpEpgCfg>
</fvRsPathAtt>

#
#

P

PTP mode
PTP user profile

PTP source IP address
PTP mode

PTP user profile

PTP unicast destination
IP address

srEsmsoral )
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B restari EEALTBOMA V8 —T A RTPIP EEMILT B

ptpEpgCEg MIFHET DAL, PTP BRENNI R TNBZE2EWRLET, FOA ¥ —T =
A AT PTP 25T HMENH DAL, proEpgctg ZHIERE L £97,

RESTAPI Z{ERALTL0ut 1 32— A XATPTP #EMILT S
ZOFNETIE, RESTAPIZFEHA L TL3Ou A > % —7 A A CTPIP ZF%hcLE4, L3Out
A B —T A ATPTP ZHNITBHNC. BN —T AL vFDT7 k%L R— k
DPIP 2—W—7 a7 7 A VEEMR L., PTP &7 a0 — S)LITHENCT A HERH Y £9°,

L30Out f v #Z—7 = A ATPTP AT BITiE, RDOFID X 512 REST APIPOST % 415 L
i—a‘o

POST: /api/node/mo/uni/tn-TK/out-BGP/lnodep-BGP nodeProfile/lifp-BGP IfProfile.xml

RILFHEYASE—F

<13extRsPathL30utAtt
tDn="topology/pod-1/paths-103/pathep-[ethl/11]"
addr="11.0.0.1/30" ifInstT="13-port">

<ptpRtdEpgCfg
ptpMode="multicast"> # PTP mode
<ptpRsProfile # PTP user profile
tbn="uni/infra/ptpprofile-PTP AES"/>
</ptpRtdEpgCfg>

</13extRsPathL30utAtt>

ptpMode INT A— K Kﬁfﬁgf£1ﬁfi7)/—(® By /C“ﬂ—o
smulticast : ¥IVTFTF XY AN XA FI v,

e multicast-master : ¥/ T F ¥ A KN v AKX —,

AZF ¥R+ E—F

<l3extRsPathL30utAtt
tDn="topology/pod-1/paths-103/pathep-[ethl/11]"
addr="11.0.0.1/30" ifInstT="13-port">
<ptpRtdEpgCfg

srcIp="11.0.0.1" # PTP source IP address
ptpMode="unicast-master"> # PTP mode
<ptpRsProfile # PTP user profile
tDn="uni/infra/ptpprofile-PTP AES"/> # PTP unicast destination
<ptpUcastIp dstIp="11.0.0.4"/> IP address
</ptpRtdEpgCfg>

</13extRsPathL30utAtt>

ptpRtdEpgCfg M FIET DA%, PTP ﬁiﬁ;ﬁ W7o TWDZ EEBWRLET, ZDOA X —
7 A ATPTIP 8N T DUENH DA 1X. ptprtdEpgetg ZHIFR L F 9,

CiscoACIDPTP 1=F v R b, TILFFXF¥RA b, BLLEEE—F

F7 ) FTiEH, TRTOPIPA v F—T oA AF~NLFFv¥ A b T— RTETEINET,
=X Y AP E—FTHKTE DI, V—TAAvTFOT7a s XPFV A H—T xR

ERERE IO oL
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CiscoACI DPTP 1=% v % b, TLFFv 2 b, B&UEEE—F [

FUTEF, =% v 2 h v A4 — Fe FOBBYH— hENET, 2= v AR I T
R M RE— SR TOERA,

R1:ILFFvRbFELZEFI=ZFYRAFE—F

IPN/ISN

Multicast
a =
't:; Unicast PTP enabled ports g
ode -------- PTP disabled ports &

BEE—F (=% % A MBIEISE TINET 25 PTP v /L F ¥ A b R— ) &, A— k3=
=% v A MBIERAZETDHE, v VTF Xy A b E— RO PTP v A ¥ — K— M THEINIC
TIT 4 7R ET, RET— NI, KEMICVTF XY AN v AX—Lba=Fy AN
747 RTT,

H2:BEE—F

Multicast Unicast
Mode J Mode

|
S

©

( Unicast Delay Request
Unicast Delay Response )

12DV =724 v FiE, BEDOPTP 2=F ¥ AN v AX— R— Ol ENTEXET,
FEI=FX Y AN TAA— R — N THR—ENDIZTA T N AL vFIPT RLADEIT2
TT, SHIZELSDIPT RLAZER TEETH, EBfiTLHZLIXTEEYA, PTP2=F ¥
ARNYARE—R—FLPIP¥ALFX¥ AN BR—FI. FLAAL v FITHKRTEET,
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B ciscoacicoPPiz% v 2+ T— FOHREE

CiscoACl TOPTPA=F+v X + E— FDFIPEEIE

PTP =% ¥ A b xIv=— a3 FIHHR— I TWEH A, Cisco Application Centric
Infrastructure (ACI) (Z1%, Cisco ACI MDD / — Kb OBERZFHF [T 5, T3 ERT DA
T—VEERTHI=F Y A b A3 U0 2®, Cisco ACIPTP =% v A k =
AL —R— NI, 7T7AT7 2~ J— Wb EREZ[FEHE T, Cisco Application Policy
Infrastructure Controller (APIC) Z{#if] L CHEA% S #17-fMF T, Announce, Sync. i)‘J:U{FollowiUp
AvE—VEEEFELET, 2=F v A b Delay Response Ao—UlF, =% A~ TA
T b — Db D pelay Request A =V ~DIRELE L TEEEINET, 2=F vy X b v
A= R—=PMIz=F v A MEREZY vy AL EFIT sync REDPTP A v =V A HEET DT
®, CiscoACIPTP =% ¥ A h R— FTERA R ¥~ v 7 7/3Y XA (BMCA)
DEEINERA,

Cisco ACI TD PTP PC & & U vPC D EEE

A—hK Frxx (PC) BIWMREAR— K FrxL (VPC) DGH, A /3—K— KT LTI
72< . PCETILVPC T EIZPTP AT/ Y £3°, Cisco Application Centric Infrastructure (ACI
) TiX., BIPC X721 VvPC DH A /R —R— F TEBNCPTP ZH T HZ LixTE £ A,

port-channel
ACI Leaf N i inode
PTF enabled ports %
-------- PTP disabled ports 2

Cisco ACIPC £ 721X VvPC TPTP AN/ > TWBEHEE, U—T AL v FIXPTP WA /2>
TWDPCHOH AN —R— & HEIWISRIR L EJ, PTP XSO A /83— R — MMZBEENF
HTpl, V=R vFIiE, EEBHLTODHDA L R—R—F2ER L £§, PTPR—
rD AT —%2 AL, LARID PTP %fiis A /73— AR — Bk S E 7,

vPC
ACI Leaf ACI Leaf

PTP enabled ports s,
-==------ PTP disabled ports .

i PTP node

503228
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NP D A UPZ |

PTP 78 Cisco ACI vPC "R — N THZNI 72> TV DA, VPCIEZ2 2DV —T7 A A v F ED 25
DOFR— FF ¥ XV Ny R TTR, BEILEFOR— N F v RV THDZL> TN D
PTP L [GI U T4, vPC BT U —T A A v F D PTP {EHMOEIH /2 &, vPC IZITHFE D FEHIT
HOFEH A,

\}

GE)  PC £721% vPC Ml % D A L/ — 3R— T PTP T2 NX-0S 72 & DT A A TR &
TWAHHEA., 2=F v A b T— RILPC £721% vPC TIIHERE L =8 A,

PIP/N7y b 4B Y TELV R VT

PIP X5y kD4R Y DG

PTPR 7 77V v 7 AR— 1Ty FEALF L, PTPN 7 0 — SBT3 TV B A,
TRTCOANRAL VEBIR) =T AL v FIIE, 777V v 7 K= PHDTXTDOEIF PTP
Nry FaECPUILIVEA LY bTHT2D0ONET 4 V2B H D F9,

PTP A7 B2 N SR R— NTRTry NELBIL, FFEDY —T7 AL v FDh7e< &b 1D
DY —TAA vF 7 b %RV R— N TPTP AN > TWBEE., V—T7 AL vTIZ
1. 782 F XL R— IS DTRTOFEEPTP Ny N2 U XA LY NTANET 4V
AWHYET, PTP WA > TWnWinwTZ o b XKL R— k6 PTP X7 » b EZIE L
THETH, N7y MIBIEERITZIE S, CPUILY ¥ A Lo bk, IFESNVE
7
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B rrssroroonany

:PTPRIE 7Y ISRV R— b EHZ U —TRAYFOITAY L ISRILTOIRT Y K T4 LB Y25

IPN/ISN

Intercepted and
redirected to CPU

Intercepted and

redirected to CPU

Intercepted and
redirected fo CPU

A

Intercepted and . Intercepted and This one is also intercepted
redirected to CPU  redirected to CPU and dropped by CPU

PTP enabled ports
----------- PTP disabled ports

PTP 371 b NF )L AR— R TRy NEBEL, FFEDY — T AL v F DT RTDY —7
AA v F 7y h SRV R— FTPTP AN > TW WA, U —7 XA v FIZiE, 7
2R REIIR—= I DEDPTP Xy b U XA VLT NTDONE 7 ANV ERd0 EHA, Z
DEIRY =T AL vy F DT b SRV B R TPTP A7y FERFETH L, Ay M
HEOZNVFXY AL Xy e LTS L, VXLAN ZfiH L T R A > FITHERE E 72
X7 7 v T 47 SHuE T, Cisco Application Centric Infrastructure (ACI) A A » FIZ &> TH
ITZAEEINDZ LIRS TWAHPTP X7y ME, V=T AL v F L ANRL U AL v F DT
t VXLAN TH 72/ UL ENRN Tz, DAL v F b ZNE@HEDO~ LT Fx A F 3Ty |
ELTREELET, Uk, 7ar h 2%k LDR— N TPTPAAEINT /2> TV Do U —
TAA T T, PHILUARWPTPEWEN AT D AMREMENH Y £97, FEMIC OV TiX, Cisco ACI
PTPEiR 7 v v 7 £7IX PTP BTk okl LT (59 %—2) ZZMMLTLLEE,
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Cisco ACIPTP 5575 0w & & 113 PTP kR b v e LT |

R 4:PTPXE70 Y b ISR L R— FEEHLEW) —TRASA Y FDTAOY FIRRILTONRNTY R T BT

IPN/ISN

Flooded from PTP enabled Flooded within the BD just
ports in the same BD as well like a normal multicast

503231

oA

PTP enabled ports
-=--------- PTP disabled ports

Cisco ACIPTP ER -/ OV U F=IFZPTPIERHE o RILELT

PTP 712 b RPNV IR— DWW —T AL o FNSEDPTP X7y ME, 7V P RAAL
TI77vT 47 3nEd, RORIZART L 912, Cisco Application Centric Infrastructure (ACI)

MPTP A v tE—V%PTPER a7 L LTHARTHIZ L2 MHFTHRICTY v RAA

YINOPTP /—RIZXILTH, "oy MNEI7 T v T 4 v 7 3nET,

BHREBMTO RO
|
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B cisconciprPER OV EEPPERB U RLELT

1

PTP packets are
flooded within the
BD just like a

normal muliicast

2

Flooded from PTP | txle.
enabled ports in ——
the same BD .
as well — . i
@ | VRFA | | VRFA | | VRFA |
Unexpectod PTP | BD1 | | BD1I| | BD1 |
messages
PTP Node PTP Node
(AClas a (AClas a
PTP BD) PTP-unaware
PTP enabled ports tunnel) i
----------- PTP disabled ports 2

UL FHILZRWPTP N > RBRKT, PTP / — K& ZDORRIFHENRIL L EF, —
Ji. PTP 7y b NF )V R— F &2 272U — 7 AL v FInHO PTP 237w MIEITIT%21E
SH, PTP AN/ > TWRWAR— N TRy RRZEINTGAETH hox ) 73k
Hhe LTEBH-T, RICLTY P RASLVBIORILU Y —7 AA vTF ET, Cisco ACI 2PTP
R vy 7 ThHDHMENE D PTP / — K& Cisco ACI 23 PTP E585% ko /L Th H BN
HHPTP / — RERIESERNTLEEI N, ROKNIRTHER (B2 7 ) v RAAL L H
RHV—T AL vTF) BV R—FSHLTWHET,
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On leaf nodes and
a BD without PTP
enabled front
panel ports k
—’\\ .
- vﬁ ﬁ
Noflood.
| VRF A | [vRFA| [VRFA |
"BD1 | [BD1 | [BD2
PTP Node PTP Node
(AClas a (AClas a
PTP BD) PTP-unaware
PTP enabled ports tunnel)

503233

----------- PTP disabled ports

PTP & & U NTP

Cisco Application Centric Infrastructure (ACI) AA v FILPTPER 7 vy 7 L LTEWEL, 77
YRR RLZ=HPTP YV FA T & MIIEMER 7 vty 7 iRk L3, 72721, CiscoACI A A v
T3 £ X Cisco Application Policy Infrastructure Controller (APIC) X, #NHDPTP /7 v v 7 %
MBDOLAT L 7y 7 & UTHEHTE £t A, Cisco ACI A4 v F & Cisco APIC (213, HH
DYAT A7y 7 BT DHT2DICNTP =S =R E T,

srEEmsoral ]



BrEEmIoraL |
B e

IPN/ISN

ACI switches can propagate accurate PTP
clocks as PTP BC BUT, they cannot use
the PTP clock as its system clock.

Still need NTP for system clock.

@—( OoB/Inb }

NTP
Server

via ACI leaf as PTP BC
PTP PTP PTP 3
Clients Clients Clients g

N

G¥)

Cisco ACI T PTP 2N IEMEN DG AIITHERE T A 72 01TiE. T TD A A v FIT NTP 2HERk L
T, VAT A Iy 7 %PTP V7 R~AX—LELC X DIZ100 2 U HDNEE CTEMIZHED

VENHD ET, DFED, VAT LIy IDEI, PTPI T RvAZ—E L T100
U R R T uidzen A,

PTP #&3E

PTP #%3E CLI 37 > FOE

J—T 24 v FD1oizul AL, kOa~vy R&EfH LT PTP AR Tx F14,
avU kR

=)

show ptp port interface slot/port ¥EDA v H—T 2 A ADPTP /IXNT A—HF %

FRLET,

show ptp brief

PTP DA T —H A& FHRr LET,
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S

show ptp clock

a—hrzuayrsoraT s (Zav 71D

mE) BFRRLET,

show ptp parent

PTP DBDOT m/RT 4 ZFRLET,

show ptp clock foreign-mastersrecord

PTP 7" u B AN L TV AN~ A X —D
WEERRLET, M~ RFZ—T 812,
TNz, 7my 71D, AR vy 7 T as
T4, BNy I NT T R AL —L
LTHEAESNTOHDENE I RERINET,

show ptp counters[all |interface Ethernet
slot/port]

FTRCOA v EZ—T =2 A AETITHEE LA
VHE—=T 2 A ADPTP X ry VU ZaF
RLET,

show ptp corrections

BHEOEMEO PTPEELZF R LE T,

PTP /R— MEHRD R

WOFE., R—h A Z—T A AFEHREZ L TWVET,

f2-leafl# vsh -c 'show ptp port int el/1'
PTP Port Dataset: Ethl/1l

Port identity: clock identity:
Port identity: port number: 0
PTP version: 2

Port state: Master

VLAN info: 20

Delay request interval (log mean): -2
Announce receipt time out: 3

Peer mean path delay: 0O

Announce interval (log mean): 1

Sync interval (log mean): -3

Delay Mechanism: End to End

Cost: 255

Domain: O

00:3a:9c:ff:f

<—=

e:6f:a4:df

- PTP messages are sent on this PI-VLAN

wOFNL, FEE SN VLAN O AR L TWET,

f2-leafl# show vlan id 20 extended

VLAN Name

20 TK:APl1:EPG1-1 vlan-

PTP R— b R T—2 ADKRR

2011 Ethl/1, Ethl/2, Ethl/3

KOFNE, B—F AT —Z ADEH =3 A RLTHET,

f2-leafl# show ptp brief

PTP port status
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Ethl/1 Master
Ethl/51 Passive
Ethl/52 Slave

PTP X A v FIEHRD KR

mmEEETOraL |

WOWNL, ZAA vF AT —FZ ADBHEL A= g A RLTOVET,

f2-leafl# show ptp clock

PTP Device Type : boundary-clock
PTP Device Encapsulation : layer-3
PTP Source IP Address : 20.0.32.64

Clock Identity : 00:3a:9c:ff:fe:6f:a4:df

Clock Domain: 0
Slave Clock Operation : Two-step
Master Clock Operation : Two-step
Slave-Only Clock Mode : Disabled
Number of PTP ports: 3
Configured Priorityl : 255
Priorityl : 255
Priority2 : 255
Clock Quality:

Class : 248

Accuracy : 254

Offset (log variance) : 65535
Offset From Master : -8

Mean Path Delay : 344
Steps removed : 2

Correction range : 100000
MPD range : 1000000000

Local clock time : Thu Jul 30 01:26:14 2020

Hardware frequency correction : NA

TSV RRRE—EH (RRE—) BROKT

<--- Switch TEP. Like a router-id.
This is not PTP Source Address you
configure per port.

<--- PTP clock ID. If this node is
the grandmaster, this ID is the
grandmaster's ID.

<--- -8 ns. the clock difference from the
closest parent (master)

<--- 344 ns. Mean path delay measured by
E2E mechanism.

<--- 2 steps. 2 PTP BC nodes between the
grandmaster.

WDHNL, PTP 7'F v RvA 2 —LH (v A4 —) OFEREZTLTHNET,

f2-leafl# show ptp parent
PTP PARENT PROPERTIES

Parent Clock:

Parent Clock Identity: 2c:4f:52:ff:fe:el:7c:la

Parent Port Number: 30

Observed Parent Offset (log variance): N/A

Observed Parent Clock Phase Change Rate:
Parent IP: 20.0.32.65

Grandmaster Clock:

<--- closest parent (master)

<--- closest parent's PTP
source IP address

Grandmaster Clock Identity: 00:78:88:ff:fe:£9:2b:13 <--- GM

Grandmaster Clock Quality:
Class: 248
Accuracy: 254
Offset (log variance): 65535

B ErEsmIoral
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Priorityl: 128
Priority2: 255

ROBIL, PTP AN~ A X — 7 ny 7 La— RaRLTWET,

f2-leafl# show ptp clock foreign-masters record

Pl=Priorityl, P2=Priority2, C=Class, A=Accuracy,
OSLV=0ffset-Scaled-Log-Variance, SR=Steps-Removed
GM=Is grandmaster

Interface Clock-ID Pl P2 C A OSLV SR
Ethl/51 c4:£7:d5:ff:fe:2b:eb:8b 128 255 248 254 65535 1
Ethl/52 2c:4f:52:ff:fe:el:7c:1la 128 255 248 254 65535 1

HAZE, 770 Re 20—l E AL v FBLIOAL v FOEA 7 —7 =4 ZATEFET
HYAX— 0y I NFRENET, 22 THr/ vy 7 IDIE, &biFW~AZ—DID TY,
IDIZV T RvALZ—DID TEH Y FHA, ZTOAL v FX2ODRRDLR—NET T
R AH—DT—HEZFELTNDED, R—b+D 120y 7120 FE L1,

A E—DERTR
WOFNE, v A —HR— b DOH T B —% R L TWET,
f2-leafl# show ptp counters int el/1l

PTP Packet Counters of Interface Ethl/1:

Packet Type TX RX
Announce 4 0
Sync 59 0
FollowUp 59 0
Delay Request 0 30
Delay Response 30 0
PDelay Request 0 0
PDelay Response 0 0
PDelay Followup 0 0
Management 0 0
VAE—= R NMIRDORA v =V EEETOLENDHY 7,

*TFTULA

* [RIi

* FollowUp

o RHEIRAE

VAL — R—=NMIKDA =V EZETLHLENRHY £,

WOFNE, 7794 T M R—=b DI T H—% 7L TWET,

f2-leafl# show ptp counters int el/52

PTP Packet Counters of Interface Ethl/52:
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Packet Type TX RX

Announce 0 4
Sync 0 59
FollowUp 0 59
Delay Request 30 0
Delay Response 0 30
PDelay Request 0 0
PDelay Response 0 0
PDelay Followup 0 0
Management 0 0

EZEINDA vV, v AX—R— O TYT, 72L& 2iE. pelay Request D Rx &
Delay Response D TX NV AX —R— TR THIGE, 7 74T MIEEBEBIERA =X
LD pelay Request ZBHIAT HAMENH H7-0 . KIHNTAER SN TWRWI, 74Tk
ELTELIH#ELTWEEA,

FBRZIE, R— POREDIBRICEE SN WRENEDR H D72, WU —IFHIFfFIRSh T
WDIEEBS T RWEARHY ET, ZOXIREEIF. ROax FThv 4 —%27Y
TLET,

f2-leafl# clear ptp counters all

\}

GE)  ppelay xxx W7 ¥ —[XP2P A5 =X LT, Cisco Application Centric Infrastructure (ACI) T
FHR—FIhTWERA,

B ErEsmIoral |



BERICDOWT

CORF2IAVMNEI, RKEVRAOARITRF 2 AV MNDSEMRTT, YV IBHRICODEXLTIE
. BERBRIBEFAT. ZEBRICTZ Y 77— DHD. UV IEOR-IHBEI/LTEThTWNS
BEFHDEITEEZCTELIEZD, HBLETHLEZNMREBDFTIDT, IEXLBABICDL
TIKETAIPMDRF AV M ESELESZL,



