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FNE B iR s E
Cluster NetworkOperator (CNO) izfr—/Edilgs (EEREESIZR) , BTEEBENTRAPIT ERE

RERE, BIEEREROENLGR, EAL2 &ﬁ@?&lﬂmﬂ‘ﬁﬁmkﬂ%u@%lﬁ]mﬂ RN EEHERIW
D’TEI’JJ?IQ

11 HUTHEERERO S
BYIFER RS AT, HMLLFER AP RSHNE MRS BE—1 TCP &

Kubernetes AP| R%5 22 IR 55

e Kubernetes API AR%525if =
® OpenShift API IR %5 283BR S5
e OpenShift API fR 55851 s
o fEIHR
ZRIERS RS h R 2B I ERRBFPNEN T KRLEVIR, EX TSN BIRERIET TCP ik
o REMEBIIRS

o REEREBIRR

2. R AL

RSB, EER TSR MEEERIFG T, FENHNEREIE openshift-network-
diagnostics % 22 A # PodNetworkConnectivity 5/ 4, iE&ENI{ 8D #HAFHTHXHAIT,

Cluster Network Operator (CNO) f§/LANFRBERERISERE, UL EMIBROEEMRREE

R AR
b2 FERE T — H Deployment X REEM L pod BIAKH, BFERHEH
PodNetworkConnectivity X5, FHiEEZEIEMNRAPIEER spec.targetEndpoint,

REREB
pod ENEHHENT R ERNFIFHREN—I2EE, pod T ALBERE, EENTRLEER
XA pod BT LA EIEEAN T s BIE

A LMERT A FSREEEH LIZTMAERERMBEIMNT R, 74, ERILUNRMBET pod I8E RV
H &R, BCiETE config.openshift.io/v1 APl AR ) Network API B 5.4l cluster B E X FHRAE Lo

Pod HEREH TRERAXE. AL, EUIEEHEERNAEAELEFSRFPERNT RINE, EHM%
T R N BRI R B pod IRE.

ESELLT YAML ARENARRE :
HECRAM B IR pod MEARCE

apiVersion: config.openshift.io/v1
kind: Network
metadata:

name: cluster
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spec:
#...
networkDiagnostics: ﬂ

mode: "All' @)

sourcePlacement: 6
nodeSelector:
checkNodes: groupA
tolerations:
- key: myTaint
effect: NoSchedule
operator: Exists
targetPlacement: ﬂ
nodeSelector:
checkNodes: groupB
tolerations:
- key: myOtherTaint
effect: NoExecute
operator: Exists

EMFZIZMECE, MREEREE, HEEBETENR, HERN cluster B9
network operator.openshift.io BE X %REH1%E spec.disableNetworkDiagnostics=true, /&

ZREM%IZH, NREE, XMISESE spec.disableNetworkDiagnostics=true,
EELIER, ZETUEEFRHE, All S Disabled, ZZFHFEZERTFIEE All

 IBEEEM AR pod BU%ERESR, BT LUE A nodeSelector #1 tolerations FEX K —F 18 E
sourceNode pod. X FREFMBEWR pod, BIEERERN, EALLAKEl], ANERE], HER
FEREHR—

 IBEEERE B pod ML SR, BT LUE nodeSelector #1 tolerations FE& i —$ 15
E targetNode pod, X FREFMBER pod, BIEERERN, ETLLEKEl], ANERE], =&
RERAEH—

o @@ G

1.3. BE2i& POD EEREHIE

ENEREER, BALLBITESRE N cluster B network.config.openshift.io X § EEE &2 TiE#%
pod BT /R

FoRFH

e % OpenShift CLI (oc) .
iz
1L WAL T eSS R0 EEE -

I $ oc edit network.config.openshift.io cluster

2. TEXAYRiESS®, B# networkDiagnostics /N1, LUEEEER TR B IR pod BT sk
%%O

3. REFEAFFBRH XA AR,
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o HIALT&GIRILRAM BT pod REEAMMEN T R 1217 -

I $ oc get pods -n openshift-network-diagnostics -o wide

i th 7 Bl

NAME
NOMINATED NODE READINESS GATES
network-check-source-84c69dbd6b-p8f7n  1/1
197.us-east-2.compute.internal <none>

network-check-target-46pct 11
east-2.compute.internal <none> <none>
network-check-target-8kwgf 11
2.compute.internal <none> <none>
network-check-target-jcén7 11
east-2.compute.internal <none> <none>
network-check-target-lvwnn 11
east-2.compute.internal <none> <none>
network-check-target-nslvj 11
2.compute.internal <none> <none>
network-check-target-z2sfx 11

east-2.compute.internal <none> <none>

READY STATUS RESTARTS AGE |IP
Running 0 9h
<none>

Running 0 9h
Running 0 9h
Running 0 9h
Running 0 9h
Running 0 9h

Running 0 9h

NODE
10.131.0.8 ip-10-0-40-
10.131.0.6 ip-10-0-40-197.us-
10.128.2.4 ip-10-0-95-74.us-east-
10.129.2.4 ip-10-0-21-151.us-
10.128.0.7 ip-10-0-17-129.us-
10.130.0.7 ip-10-0-89-148.us-east-

10.129.0.4 ip-10-0-60-253.us-

1.4. PODNETWORKCONNECTIVITYCHECK % =%

PodNetworkConnectivityCheck *f R FEX £ TRt

% 1.1. PodNetworkConnectivityCheck % 2B

FB 3l
metadata.name FHE
metadata.namespace FHE

U

MREEH, HBNIMT : <source>-to-
<target>. <target> f#ihfY BRI IELL T F RS
Z—:

e load-balancer-api-external

e load-balancer-api-internal

e kubernetes-apiserver-endpoint

e kubernetes-apiserver-service-cluster
e network-check-target

e openshift-apiserver-endpoint

e openshift-apiserver-service-cluster

BRI B ZEE, MEIRY% N openshift-
network-diagnostics.
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T el 50

spec.sourcePod Pk R ERRTH pod WEF, 40 network-check-
source-596b4c6566-rgh92,

spec.targetEndpoint Pk EERENER, W
api.devcluster.example.com:6443,

spec.tisClientCert X5 EHEAN TLS IFHERE.

spec.tlsClientCert.name Pk EAN TLS IFBHER (B8) . RIMENEFR
=8

status POP RFERNA R AR £ KRN B ERxT
£

status.conditions #A HEERE U REMA 2 R ESHEITRS.

status.failures #AH RN B SRR,

status.outages b e B A ] AR TR I (R R B 7S

status.successes #AH BRED 2 E A B .

T&R##R T status.conditions FEFI TR FES :

3 1.2. status.conditions

PR Sl ik

lastTransitionTime R R M—DIRE R 7 — RSB A,
message Pk BXRREREHRIERE (ARAEMER) .
reason FHE BREEREHEEE (NBTEMER) .
status R AR,

type Pk SAFRIEEL,

T&R##R T status.conditions FEFI TR FES :

5 1.3. status.outages
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FH RB feid

end FHrE TR R U B (R 2,

endLogs b e HFERERE, SEERINXHBEXNEEEE.
message Pk BN AEAR R RSB R,

Fria R BB — RGN B 75 e SR O [ 2B

startLogs b e HFERERE, SERBRIG

14.1. EEEEFR
TRAMR TEEASRENTR, ZNRATUTFE

o status.failures[]

e status.successes|]

e status.outagesl].startLogs|]
e status.outages[].endLogs[]

* 1.4 EEAENR

P RE feid

latency FHE IR AR AR LT ],

message FHE BAR TR RRHRREER

reason FRFE WA AR RIRBER SRR, X MER

TCPConnect. TCPConnectError. DNSResol
ve. DNSError z—,

success m/RME BB AERRE 2B EIhF KL
time FHEH TR T B TR IR ],

1.5. JUE i R B R 25 4

ERERERR, BOLISIEmRIER, AP RS 2R, MEI9ESR. RSN pod, HEIEREERT
M4 1Z B,

FRFH

e L% OpenShift CLI (oc) o
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o HMAEA cluster-admin & &I EE,

o
L HALLT S SWINER T AL -

I $ oc get network.config.openshift.io cluster -o yaml

it Bl

#...
status:
#...
conditions:
- lastTransitionTime: "2024-05-27T08:28:39Z2"
message: "
reason: AsExpected
status: "True"
type: NetworkDiagnosticsAvailable

2. WIALL T 45H L4818 PodNetworkConnectivityCheck % & :

I $ oc get podnetworkconnectivitycheck -n openshift-network-diagnostics

it Bl

NAME AGE
network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-kubernetes-apiserver-
endpoint-ci-In-x5svOrb-f76d1-4rzrp-master-0 75m
network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-kubernetes-apiserver-
endpoint-ci-In-x5svOrb-f76d1-4rzrp-master-1  73m
network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-kubernetes-apiserver-
endpoint-ci-In-x5svOrb-f76d1-4rzrp-master-2  75m
network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-kubernetes-apiserver-
service-cluster 75m
network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-kubernetes-default-
service-cluster 75m
network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-load-balancer-api-
external 75m
network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-load-balancer-api-
internal 75m
network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-network-check-target-ci-
In-x5sv9rb-f76d1-4rzrp-master-0 75m
network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-network-check-target-ci-
In-x5sv9rb-f76d1-4rzrp-master-1 75m
network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-network-check-target-ci-
In-x5sv9rb-f76d1-4rzrp-master-2 75m
network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-network-check-target-ci-
In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh ~ 74m
network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-network-check-target-ci-
In-x5sv9rb-f76d1-4rzrp-worker-c-n8mbf ~ 74m
network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-network-check-target-ci-
In-x5sv9rb-f76d1-4rzrp-worker-d-4hnrz~ 74m
network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-network-check-target-
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endpoint-ci-In-x5svOrb-f76d1-4rzrp-master-0  75m
network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-openshift-apiserver-
endpoint-ci-In-x5svOrb-f76d1-4rzrp-master-1  75m
network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-openshift-apiserver-
endpoint-ci-In-x5svOrb-f76d1-4rzrp-master-2  74m
network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-openshift-apiserver-

service-cluster 75m
network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-openshift-apiserver-
service-cluster 75m

"

3 BEEFFENAEE

a. EE—aHrkEHE, IMABEEEEEE SRR,

b. WIALLTGHGRERNR :

$ oc get podnetworkconnectivitycheck <name> \
-n openshift-network-diagnostics -o yaml

X EH <name> 15 PodNetworkConnectivityCheck ¥ R #)& #5,

it Bl

apiVersion: controlplane.operator.openshift.io/vialpha1i
kind: PodNetworkConnectivityCheck
metadata:
name: network-check-source-ci-In-x5sv9rb-f76d1-4rzrp-worker-b-6xdmh-to-kubernetes-
apiserver-endpoint-ci-In-x5svOrb-f76d1-4rzrp-master-0
namespace: openshift-network-diagnostics

spec:
sourcePod: network-check-source-7¢c88f6d9f-hmg2f
targetEndpoint: 10.0.0.4:6443
tIsClientCert:
name: "
status:
conditions:
- lastTransitionTime: "2021-01-13T20:11:34Z2"
message: 'kubernetes-apiserver-endpoint-ci-In-x5sv9rb-f76d1-4rzrp-master-0: tcp
connection to 10.0.0.4:6443 succeeded'
reason: TCPConnectSuccess
status: "True"
type: Reachable
failures:
- latency: 2.241775ms
message: 'kubernetes-apiserver-endpoint-ci-In-x5svOrb-f76d1-4rzrp-master-0: failed
to establish a TCP connection to 10.0.0.4:6443: dial tcp 10.0.0.4:6443: connect:
connection refused'
reason: TCPConnectError
success: false
time: "2021-01-13T20:10:34Z2"
- latency: 2.582129ms
message: 'kubernetes-apiserver-endpoint-ci-In-x5svOrb-f76d1-4rzrp-master-0: failed
to establish a TCP connection to 10.0.0.4:6443: dial tcp 10.0.0.4:6443: connect:
connection refused'
reason: TCPConnectError
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success: false
time: "2021-01-13T20:09:34Z"
- latency: 3.483578ms
message: 'kubernetes-apiserver-endpoint-ci-In-x5svOrb-f76d1-4rzrp-master-0: failed
to establish a TCP connection to 10.0.0.4:6443: dial tcp 10.0.0.4:6443: connect:
connection refused'
reason: TCPConnectError
success: false
time: "2021-01-13T20:08:34Z"
outages:
- end: "2021-01-13T20:11:34Z2"
endLogs:
- latency: 2.032018ms
message: 'kubernetes-apiserver-endpoint-ci-In-x5sv9rb-f76d1-4rzrp-master-0:
tcp connection to 10.0.0.4:6443 succeeded'
reason: TCPConnect
success: true
time: "2021-01-13T20:11:34Z"
- latency: 2.241775ms
message: 'kubernetes-apiserver-endpoint-ci-In-x5sv9rb-f76d1-4rzrp-master-0:
failed to establish a TCP connection to 10.0.0.4:6443: dial tcp 10.0.0.4:6443:
connect: connection refused'
reason: TCPConnectError
success: false
time: "2021-01-13T20:10:34Z"
- latency: 2.582129ms
message: 'kubernetes-apiserver-endpoint-ci-In-x5sv9rb-f76d1-4rzrp-master-0:
failed to establish a TCP connection to 10.0.0.4:6443: dial tcp 10.0.0.4:6443:
connect: connection refused'
reason: TCPConnectError
success: false
time: "2021-01-13T20:09:34Z"
- latency: 3.483578ms
message: 'kubernetes-apiserver-endpoint-ci-In-x5sv9rb-f76d1-4rzrp-master-0:
failed to establish a TCP connection to 10.0.0.4:6443: dial tcp 10.0.0.4:6443:
connect: connection refused’
reason: TCPConnectError
success: false
time: "2021-01-13T20:08:34Z"
message: Connectivity restored after 2m59.9997891865s
start: "2021-01-13T20:08:34Z"
startLogs:
- latency: 3.483578ms
message: 'kubernetes-apiserver-endpoint-ci-In-x5sv9rb-f76d1-4rzrp-master-0:
failed to establish a TCP connection to 10.0.0.4:6443: dial tcp 10.0.0.4:6443:
connect: connection refused'
reason: TCPConnectError
success: false
time: "2021-01-13T20:08:34Z"
successes:
- latency: 2.845865ms
message: 'kubernetes-apiserver-endpoint-ci-In-x5sv9rb-f76d1-4rzrp-master-0: tcp
connection to 10.0.0.4:6443 succeeded'
reason: TCPConnect
success: true
time: "2021-01-13T21:14:34Z"

10
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- latency: 2.926345ms

message: 'kubernetes-apiserver-endpoint-ci-In-x5sv9rb-f76d1-4rzrp-master-0: tcp
connection to 10.0.0.4:6443 succeeded'

reason: TCPConnect

success: true

time: "2021-01-13T21:13:34Z"

latency: 2.895796ms

message: 'kubernetes-apiserver-endpoint-ci-In-x5sv9rb-f76d1-4rzrp-master-0: tcp
connection to 10.0.0.4:6443 succeeded'

reason: TCPConnect

success: true

time: "2021-01-13T21:12:34Z"

latency: 2.696844ms

message: 'kubernetes-apiserver-endpoint-ci-In-x5sv9rb-f76d1-4rzrp-master-0: tcp
connection to 10.0.0.4:6443 succeeded'

reason: TCPConnect

success: true

time: "2021-01-13T21:11:34Z"

latency: 1.502064ms

message: 'kubernetes-apiserver-endpoint-ci-In-x5sv9rb-f76d1-4rzrp-master-0: tcp
connection to 10.0.0.4:6443 succeeded'

reason: TCPConnect

success: true

time: "2021-01-13T21:10:34Z"

latency: 1.388857ms

message: 'kubernetes-apiserver-endpoint-ci-In-x5sv9rb-f76d1-4rzrp-master-0: tcp
connection to 10.0.0.4:6443 succeeded'

reason: TCPConnect

success: true

time: "2021-01-13T21:09:34Z"

latency: 1.906383ms

message: 'kubernetes-apiserver-endpoint-ci-In-x5sv9rb-f76d1-4rzrp-master-0: tcp
connection to 10.0.0.4:6443 succeeded'

reason: TCPConnect

success: true

time: "2021-01-13T21:08:34Z"

latency: 2.089073ms

message: 'kubernetes-apiserver-endpoint-ci-In-x5sv9rb-f76d1-4rzrp-master-0: tcp
connection to 10.0.0.4:6443 succeeded'

reason: TCPConnect

success: true

time: "2021-01-13T21:07:34Z"

latency: 2.156994ms

message: 'kubernetes-apiserver-endpoint-ci-In-x5sv9rb-f76d1-4rzrp-master-0: tcp
connection to 10.0.0.4:6443 succeeded'

reason: TCPConnect

success: true

time: "2021-01-13T21:06:34Z"

latency: 1.777043ms

message: 'kubernetes-apiserver-endpoint-ci-In-x5sv9rb-f76d1-4rzrp-master-0: tcp
connection to 10.0.0.4:6443 succeeded'

reason: TCPConnect

success: true

time: "2021-01-13T21:05:34Z"

1
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2 E BREREMLLEY MTU
ENEREEIEN, BAUEERLTETERERNMSEH MTU, X—BREGRITYE, R ninE/SER
TR FRESER MTU Bk,
2.1. xFEE MTU

HEREEFHMENREAEH AT(MTUHFE, SRBERFP T KREIEMAEEDON MTU BERNE, 58
ETBEEREZRNE MTU,

EHRFERNUTREFEREFMSH MTU :

o SRLEIEPRNEI MTU FIEH,

o SREMBRMIERERREN MTU, IRMEERE MTU BT mSRIRGREMRE
A OVN-Kubernetes SEEF LAl ST FF A MTU 1H,

211 RS HETERE I
WA R MTU Bekl, LU TSR ATAE LIRS o B
o ENOBBHANENED FRESTRSTHEIGM MTU, fEltidiet, —%% SESERNTATA,

o IEFERMISEN BT A RGBT B R, #id4axT TCP B HfRRESE MTU BT
2 s R T,

2.1.2. MTU {E%#F
EAR MTU SRR, FEZENNMEXEARRKN MTU {EH,
e Hardware MTU : Iit MTU ERIBEHM L EMBEMHNEKTE,

® Cluster network MTU : Itt MTU {HIRZ/NFIRBIREHE MTU, LUEBEERBMAESTH. BEARFF
BEERMIMSIEERE, ¥ F OVN-Kubernetes, FF&55 100 F77,

MRENKBFNTENT RFJFETRANMTUAE, NBAMERFFERT RERRE MTU EHHEHERN
BIEGRFHEE, B0, NREFPAELT R MTU 5 9001, ML KA MTU Jy 1500, M@0
FHEL{EIXE Y 1400,

HE
N BRI REEEZM MTU E, 1HER ip -d link (s S EIEMAZEOESHRKR
MTU {& (maxmtu),

213. TR IR TE

TERMERLRRIT TR, BONRIEFHRAS ZENSE, URAENNT ERERIRENITIE
{’EO

= 2.1 5B MTU BYSER SR

12
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Al g i OpenShift Container Platform &%)
1E Cluster Network Operator ERE % BLATE : Cluster Network Operator(CNO) : I\ BN FERER
KENEMHIE,

e spec.migration.mtu.machine.to
o MREHH MTU HAHHRE, N

e spec.migration.mtu.network.from mtu.machine.to ¥ /X E H#FEH MTU
HYFIHEG MTU, XMERIRE, #&FA
e spec.migration.mtu.network.to TR TR —E D, WREIEETSIEA

B MTU ERERES MTU, EIF5)
B MTU BCE MR, WH2REE. DHCP %
B Linux IS 1T.

e mtu.network.from FEWIEF
network.status.clusterNetworkMTU =
%, XEEREMABYEI MTU,

e mtu.network.to FEEWIIXE N BIRERE
Mzs MTU, B 4UNFEHE MTU, BURIF
M IEG I ER T, 5T F OVN-
Kubernetes, FF%57 100 =77,

MERRHMEAEM, CNO LR —DEMIEAEE,
CHEEMLLEN MTU ZE N mtu.network.to =
EXRY(H,

Machine Config Operator(MCO) : HfT&EEHEAN
T RHVRENE S

EFRERFP T ROEMAED MTU, EAILER  N/A
EFAETAUILIRE, S5

o fHM MTU BINEBZEHH NetworkManager
EREES

e &Y DHCP RS FIFEFRHN MTU

o BB FBHEHRMTU

TEMLEIEHR CNO EBEHixE miu H, FH#fF Machine Config Operator(MCO) : {fA## MTU
spec.migration % &% null, REHTERPENT RENRDER,
2.2. HI&ERFM4E MTU

ENERBEENA, BB D RER AL H F T (MTU),

B

BIETE MTU ER% S B AENRT R MTU E, BEFLUE MTU 3% 5K EEIR,

L MTU BT, SBEPRISEERIER T RIS T A,

LUF SRR T A ERANSREE. SISENMEENIL (DHCP) 3 ISO Hiffk B KAHMLE MTU, INRfE
A DHCP 2 ISO 737%, NIt RESKE ERE A E THRTHRILRZ.

13
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FeREH
o B% %k OpenShift CLI(0C).
o ATLUFEAEA cluster-admin FEAINK - i R &£ 8%,

o T HNEEIAFIBIEMTU, OVN-Kubernetes MZ&FEHER MTU IR E N L ERBPHNREFEY
MTU {E/) 100,

o MREHT [RZMIERITEN, HHRERF LSRR ML B SR B B,
o MREHIT K[RZEN (VM), HIRE N A2 Fr 7% EE R0 P 4% 3T L 32 15 B B,

pri% =
. BIREEREMEHYEIMTU, HWMAUTHS :

I $ oc describe network.config cluster

it~
Status:
Cluster Network:
Cidr: 10.217.0.0/22

Host Prefix: 23
Cluster Network MTU: 1400
Network Type: OVNKubernetes
Service Network:

10.217.4.0/23

2. NEEH MTU EREE :

BF

ALUBIT S AR WERT SEREBEML MTU, UTRAIEREENIAE, 4%
SR ERT, IBAFUSIFERERZEN MTU BB EH, HEER T SHRBEY
MTU WEIEFERTEN.

o MMRIZHIFEMH MTU @ik DHCP $57%E, 1EEALLT dnsmasq BLE B %1 DHCP ECiE :
I dhcp-option-force=26,<mtu>

Her:

<mtu>
IEEENEM DHCP RS HBMEHS MTU,

o NRMFEMA PXE WAKMSITIRERMG MTU, 1HHENMEFZEE.,
o INR7E NetworkManager JFEEEBEHFIEE 7T M MTU, ERHRUTHE, NREEHER

DHCP. A& GITREMEMAELERIEEMHEEE, N7 ER OpenShift Container
Platform BIFIN A%, ST REVEHNERABENEZMSEE, FReEUTIRREE
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55 2 = TEOUERMLE MTU
ot T F,
i MIAUTSSEHREMLED :

$ oc debug node/<node_name> -- chroot /host nmcli -g connection.interface-name ¢
show ovs-if-phys0

Hep:

<hode_name>
EERBFHT RHIB TR,
ii. 7E <interface>-mtu.conf XA AIELLT NetworkManager BZi& :

NetworkManager ZE % Ec & R

[connection-<interface>-mtu]
match-device=interface-name:<interface>
ethernet.mtu=<mtu>

Hep:

<mtu>

EEHEVEH MTU {H,

<interface>

EEEMKEO RN,

iii. AIEM D MachineConfig ¥f%&, —/FTF control plane T, H—MATFEEFH
worker 7 5 :

A. 7 control-plane-interface.bu X4 €3 LT Butane BCiE :

2 3

IRTEBLE XU B EM Butane fRA N5 OpenShift Container
Platform fRACHE, FHEHBXLL04ERE, Fl80 : 4.18.0, B % Butane
MIER, 155" $H Butane B|EVBEE",

cak

variant: openshift
version: 4.18.0
metadata:
name: 01-control-plane-interface
labels:
machineconfiguration.openshift.io/role: master
storage:
files:
- path: /etc/NetworkManager/conf.d/99-<interface>-mtu.conf ﬂ
contents:
local: <interface>-mtu.conf g
mode: 0600

@ EEEMAEON NetworkManager AT,

15


https://coreos.github.io/butane/specs/

OpenShift Container Platform 4.18 &2 %%
© i=E LS5 REEH NetworkManager BREBX 9 T H4,

B. 1 worker-interface.bu X4+ ]2 LLF Butane B2iE :

2 3

Gk

IRTEBCE XU EM Butane fRA N5 OpenShift Container
Platform hRA<PCEE, FHHIBRXLLO04ERE, 0 : 4.18.0, A% Butane
HIER, 155" #MA Butane QBN BEE",

variant: openshift
version: 4.18.0
metadata:

name: 01-worker-interface

labels:

machineconfiguration.openshift.io/role: worker

storage:

files:

- path: /etc/NetworkManager/conf.d/99-<interface>-mtu.conf ﬂ
contents:

local: <interface>-mtu.conf g
mode: 0600

15 7E £ M4 #E OB NetworkManager i & #5,

1]
2]

BT _E—S HFEHM NetworkManager FR B XA ST A,

C. izfTLAFép4, M Butane E2& /% MachineConfig /£ :

butane --files-dir . $manifest.bu > $manifest.yaml

by
$ for manifest in control-plane-interface worker-interface; do
done

Digk

==
[=]

RN E BT L N, FENAXENREE, MAX
Pol SRR EIIE S BB B E E A,

3. EFtAMTU IR, ERALT@SIEEIHREE. Machine Config Operator FTEEEF AT &
BRTHER, LS MTU B,

$ oc patch Network.operator.openshift.io cluster --type=merge --patch \
{"spec": { "migration”: { "mtu": { "network": { "from": <overlay_from>, "to": <overlay_to>},
"machine": { "to" : <machine_to>}}}}}

Her:
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5 2 = FAERMYH MTU

<overlay_from>
1B HRTAVEREE ML MTU (H.
<overlay_to>

IEEEBENMLENB IR MTU, XAMEMEY F <machine_to> BIHXE, *fF OVN-
Kubernetes, X/ MEMILE <mach|ne_to> BY{E/N 100,

<machine_to>

EBEEZENMLS EMERMBEON MTU,
BINEEEE MTU B9 A1

$ oc patch Network.operator.openshift.io cluster --type=merge --patch \
{"spec": { "migration”: { "mtu": { "network": { "from": 1400, "to": 9000 } , "machine": { "to" :
9100} } } } ¥

4. ¥ Machine Config Operator B & MR ERPHINEN, BRE—ERENT R, B8
FIFET RWMBEEH. WAUTHDRENREE MRS :

I $ oc get machineconfigpools

EIhEF T REBLLTIRE : UPDATED=true. UPDATING=false. DEGRADED=false.

ZiIAEMR T, Machine Config Operator —REFHE MNP —HLER, MmFHE
EFS S [H] pE A R B RN I8N,

5. HIAEN LV B ERR -
a. BIHANBERERTSHNANNNSREESR, HHALUTHS

I $ oc describe node | egrep "hostname|machineconfig"

it Bl

kubernetes.io/hostname=master-0
machineconfiguration.openshift.io/currentConfig: rendered-master-
c53e221d9d24e1c8bb6ee89dd3d8ad7b
machineconfiguration.openshift.io/desiredConfig: rendered-master-
c53e221d9d24e1c8bb6ee89dd3d8ad7b
machineconfiguration.openshift.io/reason:
machineconfiguration.openshift.io/state: Done

b. FIFUTIEAREIER :
e machineconfiguration.openshift.io/state &I~ Done.,

¢ machineconfiguration.openshift.io/currentConfig FEXHEET
machineconfiguration.openshift.io/desiredConfig FEXHI{E.

c. BEBIUNGBEEER, HMAUTHS :

I $ oc get machineconfig <config_name> -o yaml | grep ExecStart

17
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iX B <config_name> 2 machineconfiguration.openshift.io/currentConfig FEX F#l25
BCERY TR,

HZRECE XN BIELLTX systemd ERBERIEF :

I ExecStart=/usr/local/bin/mtu-migration.sh

6. BEHEEMBIED MTU E :

o MRMEMF NetworkManager EEEBEIEERH MTU, 1EHIALL TS, MachineConfig
Operator R BIHUTEREEF T RENRHER.

$ for manifest in control-plane-interface worker-interface; do
oc create -f $manifest.yaml
done

o MMRMEMA DHCP IR AT 1T PXE I8EFH MTU, 15X EMZRHITHE
BE S,

7. ¥ Machine Config Operator BB MR EREMHRHNEN, ER*F—EREBMN TR, B8
FZIFAET RMBEEH. WAUTHDRENREE MRS :

I $ oc get machineconfigpools

EIhEF T REBLLTIRE : UPDATED=true. UPDATING=false. DEGRADED=false.

==
ZiIAEMR T, Machine Config Operator —REFHE NP —HLER, MmFHE
7 S (A B SR B K /N T3 0.
8. MAINEN LIV SREBRRE :
a. BIENBEERSHNANYSREERT, FRMAUTHS :

I $ oc describe node | egrep "hostname|machineconfig"

i th o Bl

kubernetes.io/hostname=master-0
machineconfiguration.openshift.io/currentConfig: rendered-master-
c53e221d9d24e1c8bb6ee89dd3d8ad7b
machineconfiguration.openshift.io/desiredConfig: rendered-master-
c53e221d9d24e1c8bb6ee89dd3d8ad7b
machineconfiguration.openshift.io/reason:
machineconfiguration.openshift.io/state: Done

FAEATERREIER

e machineconfiguration.openshift.io/state &I~ Done,
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5 2 = FAERMYH MTU

e machineconfiguration.openshift.io/currentConfig FEHIEZFT
machineconfiguration.openshift.io/desiredConfig FEXHI{E,

b. EFAUNBEREEM, HWAUTHS

I $ oc get machineconfig <config_name> -o yaml | grep path:

iX B <config_name> & machineconfiguration.openshift.io/currentConfig FEX F#l25
BCERY TR,

MRV SREEHEKINEE, NFImHE 32 /etc/NetworkManager/conf.d/99-
<interface>-mtu.conf X {42 #1 ExecStart=/usr/local/bin/mtu-migration.sh 17,

9. R MTU 5%, 55 OVN-Kubernetes M4&iEHEI AL T4 -

$ oc patch Network.operator.openshift.io cluster --type=merge --patch \
{"spec": { "migration”: null, "defaultNetwork":{ "ovnKubernetesConfig": { "mtu": <mtu> }}}}'

Hep:

<mtu>
IEEER(FEA <overlay_to> 15 EHIFTEREM LS MTU,

10. RARWEMTUEHE, BMMGEERTRESENER -, BRIFIMET RBEE
. WMALTaNRENSFRERRS :

I $ oc get machineconfigpools

BN EF T REBLLTIRE : UPDATED=true. UPDATING=false. DEGRADED=false.
| BIREEMHMBHYREI MTU, EMALTHS

I $ oc describe network.config cluster
2. FRERT M E MO YET MTU -

a. BIHEHPNTR, HRWALUTHRS

I $ oc get nodes

b. BRI m EEMLEEOMNYE] MTU KB, 1EHAUTHS :

$ oc adm node-logs <node> -u ovs-configuration | grep configure-ovs.sh | grep mtu |
grep <interface> | head -1

Her:

<hode>

EE L= BT R,

<interface>

BET R EMSEDO R,
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o=l

I ens3: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 8051

2.3. Hth B
o ERBMMLIETIIT PXE #11SO &3
o FABAXHBAFINLIE NetworkManager ECiESE

o FH nmcli BLB ALK MERE

20
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8 3 F FERRERIEmI (SCTP)

B 3 F ERREHE ISP (SCTP)
PR BB, (AT E — MR B oh (5 FRAE R R ORI A (SCTP),

3.1. £ OPENSHIFT CONTAINER PLATFORM %3 SCTP

ENEBEER, EULEERHMENLSE SCTP, 1 Red Hat Enterprise Linux CoreOS (RHCOS)
£, SCTP EHR#EEINEH,

SCTP %E?{EI%\B"JE%TJJ\wy E.I-E IP Mé%it@?i—o

JERRE, EALUER SCTP E A pod. RS FIMGEIRMINIL, Service M R FHEiT T type B8
% & ClusterlP 5 NodePort &£ E ¥,

3.1.1. £ SCTP M MR ABIEEE
& A LLR IS pod SAR S5 R protocol 2% E N SCTP ¥ pod SRS ELE N EMA SCTP,

LT RBIA, pod #RECE HER SCTP:

apiVersion: vi
kind: Pod
metadata:
namespace: projecti
name: example-pod
spec:
containers:
- name: example-pod

ports:
- containerPort: 30100
name: sctpserver
protocol: SCTP

TELURRBIF, BRSWEECE HEM SCTP:

apiVersion: vi

kind: Service

metadata:
namespace: projecti
name: sctpserver

spec:

ports:

- name: sctpserver
protocol: SCTP
port: 30100
targetPort: 30100

type: ClusterIP

FELLTFRBIF, NetworkPolicy % RECE 14k B EB R EVREMEST pod B9im O 80 KA SCTP W&

=

I kind: NetworkPolicy
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apiVersion: networking.k8s.io/v1
metadata:
name: allow-sctp-on-http
spec:
podSelector:
matchLabels:
role: web
ingress:
- ports:
- protocol: SCTP
port: 80

3.2. B ARG F R (SCTP)
ENEREIER, EHLIERRPH worker R EMNEFFE B AREL BB SCTP WL,
SEREMH
o L% OpenShift CLI (oc) .
o {HFHEA cluster-admin & &I 10 EE,
¥ =
1. B/ %& 5 load-sctp-module.yaml #9321, HBELT YAML E X :

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig

metadata:
name: load-sctp-module
labels:
machineconfiguration.openshift.io/role: worker
spec:
config:
ignition:
version: 3.2.0
storage:
files:
- path: /etc/modprobe.d/sctp-blacklist.conf
mode: 0644
overwrite: true
contents:

source: data:,
- path: /etc/modules-load.d/sctp-load.conf
mode: 0644
overwrite: true
contents:
source: data:,sctp

2. BT T e w 3R 02 MachineConfig X4 :

$ oc create -f load-sctp-module.yaml
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8 3 F FERRERIEmI (SCTP)

3. Ak : B7E MachineConfig Operator b FABCE B eI I il 77 mBRE, 1BERAMUTaS, 37
RIREZE ) Readylf, NMRKRESE B 24N A,

I $ oc get nodes

3.3. Wik £ HEhi (SCTP) EEH

BRI LB B — 1 pod AR SCTP REMN B, HHERS XK, ABEEEEQFHRS,
FIGUE SCTP BB EEREP T IE,

FRFH
o MEEVINEHKMERE nc 4.

e % OpenShift CLI (oc) .

o {HFHEZH cluster-admin A& A& EE,

¥ =
1. A pod [ SCTP lilff2F :
a. flI8% N sctp-server.yaml B3, ZXHFEALLT YAML E X pod:

apiVersion: vi
kind: Pod
metadata:
name: sctpserver
labels:
app: sctpserver
spec:
containers:
- name: sctpserver
image: registry.access.redhat.com/ubi9/ubi
command: ["/bin/sh", "-c"]
args:
['dnf install -y nc && sleep inf"]
ports:
- containerPort: 30102
name: sctpserver
protocol: SCTP

b. iIZ{TLAT @430 pod :
I $ oc create -f sctp-server.yaml
2. } SCTP {iilf 2 pod GRS,
a. BIE#&H sctp-service.yaml BI04, ZXHEHERLT YAML E RS ¢
apiVersion: vi
kind: Service

metadata:
name: sctpservice
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labels:
app: sctpserver
spec:
type: NodePort
selector:

app: sctpserver

ports:

- name: sctpserver
protocol: SCTP
port: 30102
targetPort: 30102

b. EOIERS, EMAUTHES :

I $ oc create -f sctp-service.yaml

3. 7y SCTP & Fimfl# pod.
a. EALLT YAML A2+ sctp-client.yaml B34 :

apiVersion: vi
kind: Pod
metadata:
name: sctpclient
labels:
app: sctpclient
spec:
containers:
- name: sctpclient
image: registry.access.redhat.com/ubi9/ubi
command: ["/bin/sh", "-c"]
args:
['dnf install -y nc && sleep inf"]

b. iIZ{TLAT e H3R0IE Pod X5 :
I $ oc apply -f sctp-client.yaml

4. 1ERRS52RHIZIT SCTP iIRfEA.
a. EiEETIRS 2R pod, EHIAUTHRS
I $ oc rsh sctpserver
b. BH5h SCTP IFERF, HRMAL TGS
I $ nc -1 30102 --sctp
HEHEERIRR S 88 EBY SCTP TR
a. EAIRER BT — DA mE O SR i,

b. #KEX sctpservice RS589 IP ik, ERAUTHS
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8 3 F FERRERIEmI (SCTP)

I $ oc get services sctpservice -0 go-template="{{.spec.cluster|P}}{{"\n"}}'

c. BEERIR IR pod, WWHWALTHS :

I $ oc rsh sctpclient

d. BF5h SCTP &/, EHA TGS, 1§ <cluster_IP> &y sctpservice fR55HI5EEE IP
ik,

I # nc <cluster_IP> 30102 --sctp
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8 4 F FREOEIRS LMK

B G o LMERA pod_network_info ¥R R IEIE TR MLLED, Bin@ RINFRREORBNIRE
(BEEFxFM NetworkAttachmentDefinition ¥%8) SESZHIL B #Y,

4.1, F Ui B = R R T
“RREREORTRABMN, BENHMAEONETTAE, UATFERNRETLIE,

KFNEINREEED, 1ETA? EEONERGE, WExFEMEON, ITUEEIE, B2, IR
MZFEOR, KBEORMSLR/ER, FORWERGEBRNFEREREE.

AINZZdEOR, eMEMBURTRMENNIF, —J3EO0TUETFARNMYS, ell&8HETRE
B9 E 89,

W11 pod_network_name_info, BILUERFRAEORBNEINME SR BYRINIEIR. XK, e
LDREET, FAREEORRNRNSENES,

Mm% KB M NetworkAttachmentDefinition FHREIRFER, AFXOTRIZHMLLE, Hm, BF
AR FERATRERN CNI A REOERARRAIRZSMINE X &R,

4.2. MLStEIRSFI R
PR IETRF I 2 BIREE F A 1 5 WA HE X BOIE TR P I A R2 H 4
kubelet B4 &% T 18RI LA R BRI P 2& 4B K18 1R. iXLEIEINZ -
e container_network_receive_bytes_total
e container_network_receive_errors_total
e container_network_receive_packets_total
e container_network_receive_packets_dropped_total
e container_network_transmit_bytes_total
e container_network_transmit_errors_total
e container_network_transmit_packets_total
e container_network_transmit_packets_dropped_total
IXEEAE PRI S 1T -
® Pod &R
e Pod fp & ZE[H
e EMOAM (Lbi0 etho)

X LRI N pod ANINFTEEO Z AT (FlANET Multus ) AIAIEEETE, EARMT FHEOAR, TEEREH
pIIPEEEMEZRYN avE. g /NN
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B 4 E F-REOERS MK

interface IRZIEMFEOAM, BEFANEREONFERAZRT L. BAZITREONERT, TETHER
R RAT LM%,

HIIEBI AN T #1849 pod_network_name_info BT LS B AR X AN ]/,

4.3. B PSR bR

Network Metrics daemonset % %5 pod_network_name_info EX{5x, EEE N 0.

pod_network_name_infor=fl

pod_network_name_info{interface="net0",namespace="namespacename"”,network_name="nadname
space/firstNAD",pod="podname"} 0

23 Multus FTZRINEDE AR E B ML BIRIRE . R MAMIINE LFTEar & 22 WA EEE, N EMLZSHNE
B9 TR,

IR AS R REESHE, BE5MLHEXM container_network * I§tr—i R, AL ZEML%
B s PRI R T

BRI promql Zif), aTLURERE S EBFTIENR, LLKEM k8s.v1.cni.cncf.io/network-
status SFfE G RIIMLE BT -

(container_network_receive_bytes_total) + on(namespace,pod,interface) group_left(network_name) (
pod_network_name_info )

(container_network_receive_errors_total) + on(namespace,pod,interface) group_left(network_name) (
pod_network_name_info )

(container_network_receive_packets_total) + on(namespace,pod,interface)
group_left(network_name) ( pod_network_name_info )
(container_network_receive_packets_dropped_total) + on(hamespace,pod,interface)
group_left(network_name) ( pod_network_name_info )

(container_network_transmit_bytes_total) + on(namespace,pod,interface) group_left(network_name)
pod_network_name_info )

container_network_transmit_errors_total) + on(namespace,pod,interface) group_left(network_name)
pod_network_name_info )

container_network_transmit_packets_total) + on(namespace,pod,interface)
group_left(network_name) ( pod_network_name_info )
(container_network_transmit_packets_dropped_total) + on(namespace,pod,interface)
group_left(network_name)

~ o~~~
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5 5= E/H PTP B4

5.1. %F OPENSHIFT &7y s h BI¥EFANT [A] 151

BRI A L(PTP) B F RS ML thigit i, SEASE—RERN, PTP S ATIMMRA ERMY, H
PL&ES TR (NTP) B AN,

EE

INRIEHYHE PTP B openshift-sdn 524§ f User Datagram Protocol (UDP) #4THE#4
IFEE, H3EFE OVN-Kubernetes #fF, MIFEHHNT RIBT AN AR EROWRE, W
Open vSwitch (OVS) B, FEitt, UDP hrA 4 BLE T EF F br-ex 30,

IRE LR E linuxptp ARSS, F7E OpenShift Container Platform 281 mep{FEHEE PTP IhAERFEM,

BT ERE PTP Operator, {#F OpenShift Container Platform Web 2l & 8 OpenShift CLI (oc)% %%
PTP, PTP Operator & HIEMEE linuxptp RS, FIRMELITINEE :

EEEHRLIER PTP ThEERE &,
EIE linuxptp RSWERE,

PTP B @A PTP Operator cloud-event-proxy sidecar &% b 2 F B REFN AT 58
MEIE R 1 E R

[ ]
[ ]
[ ]
& -
A PTP Operator RiE A FUERN AN EEFNERF ERE PTP EEHIAE,

5.1.1. PTP Byt
PTP FFISM% A EENZ AT RS8N T SN EES, PTP BEHIHLNS ZREHHTAHS, B

REGHBARRE master B (BMC) BB EhSIRMER, ZEERES M LiZT, FENHSOSH#
R, REEN RS AL E A T kIR,
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5.1. L& Hhiy PTP 11 1
Leader Follower

Node 1 - Grandmaster clock (T-GM)

;-- NIC
GPS |

satellite : > GNSS PHC gpsd ts2phc
]

L Adjusting offset 4’

Node 2 — Boundary clock (T-BC)

Linuxptp daemon

“"| 7 NIC Linuxptp daemon

i PHC ptp4l
1
1

L Adjusting offset J

Node 3 — Ordinary clock (OC)
Linuxptp daemon

Lp o NIc

PHC ptp4l

L Adjusting offset J

TE#R T = PTP Bapz By,

Grandmaster K&k

grandmaster B A RZ% LB E b BHRERAER FE BRI BRERFIRENR S,

B 5=/l PTP 4

System clock

L Setting time J

ptp4l phc2sys

System clock

\— Setting time J

phc2sys

System clock

\— Setting time J

phc2sys

BB AR A &3

mf%ﬁﬁﬁﬁ@Mﬁﬁﬁhommmmﬁmﬁﬁﬁé%¢MSmwm$iM@@Qﬁ@ﬁﬂ*o
Grandmaster 812 M8 A EIS A SRR, 151 NARA H X SRt E R &,

Boundary B gh

Boundary (GA5}) BHEMANHEZ MRERZFFEARD, FHEALUEREREEMB IR HENRE
Wro JASRESEESY LB PRI B TME, BRI EEIOTEDE R, FIEEIRI TR, REQE—DH
BOIRS (RS SR LML, ARNPER—MITNEES, eMASRNMEBRS, FHaEd

Bk E RN R SR E,
Ordinary I

Ordinary (Ei@) HRHEE—NROERE, AREEEMSFNUEDERKBINHINAR, T8

i e] LUSEER I BN A2

5.1.1.1. PTP {iF NTP B9 =

PTP 5 NTP BB — 1 EEMH, ED%%H%EDP’”%U%& (NIC) FIMLS 3T A R FFEBORE M 255, Tk

U PTP BEH B A HIR LR,
BRI BORR A ML E M4

= FRS B, ) TIRSREERYE, BUUSA PTP K
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E TR PTP fRtR s EHAEMBME, R7Y NIC Al AR/ ALEF I PTP 2R ST A&, X5E
FHHE PTP JHTEERL, XBEBRFERIN PTP B IHTAIN B,

BF

EEH PTP I, 1HRER NIRRT RZH NTP, & LUE#ER MachineConfig B E X ¥TRE
FA chrony B/ [AIAR S5 (chronyd), MIHREZER, 1HSHWERA chrony I [AIAR .

5.1.2. OpenShift Container Platform 7 s # linuxptp #1 gpsd ik

OpenShift Container Platform {& 7 A& linuxptp 1 gpsd {48 # PTP Operator i#{T &8 E MR
%, linuxptp F{&E HML R PTP B [EIRE T BT ##2, A Global Navigation Satellite
System (GNSS)ZhRE NIC FIEEBE EHEF gpsd k5 GNSS Ff#iRiFTHE O,

linuxptp Y42 BIERATF RGN AT B ts2phc. pmc. ptp4dl #1 phc2sys 2.

ts2phc

ts2phc f$ PTP X #& B9 PTP FEHIH(PHC) S & EERE RIS, ts2phc AT grandmaster I #HED
B, BRBBEITIHES, X2—NSERMIESE, 20 Global Navigation Satellite System
(GNSS), GNSS iR M MRS AR, AFREIMAMLL. GNSS Hf @ HERMEN EE R,
HIFE LR,

ts2phc REsFiF 2RI BLEY grandmaster I EFRBIRT[AIE R, fFHT[H{E R M grandmaster B4 1%
IR B9 E AL PTP A, FRERHEH PHC 8, PHC IR HERIZ% s B B fth 1% & F SRS H i 5
grandmaster B #i[E 4%,

pmc

pmc #&3#E IEEE t78 1588.1588 SLHH PTP BIEE ik ( pmc), pmc N ptpdl RETFIFHI2 IR E A/
EEVIRINR, pme MPRAERIARLE, FiRidamkfThmkEmL, THeRIMNERRE,

ptp4l
ptpdl L3 PTP ih A e AN E @A, FHAE N RGFIFHTRIZ1T. ptpdl ATLAUTIRE -
o I PHC [El% ERES #5584 [R] 2

o SERYITES R SEAE RS

phc2sys

phc2sys RG5O EFI2S (NIC) LB PHC B4, phc2sys RGP HFF2REL L PHC
LUREGTEME R HRMEITTAT SRR, LareC &EIERGHA,

gpsd ¥4+ 8#E ubxtool. gspipe. gpsd. GNSS &5 XM HRL TR,

ubxtool
ubxtool CLI A[iL#E 5 u-blox GPS R4T@{E, ubxtool CLI FF u-blox Zi##Ithil 5 GPS @15,

gpspipe
gpspipe E# 2 gpsd %t F Y H L EF stdout,
gpsd
gpsd B— MRS FIFHE, SRE—IHESMNEEEIENM GPS sk AIS ISR

5.1.3. PTP grandmaster F #18J GNSS K [B] 48
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B 5= A PTPEH

OpenShift Container Platform Z#FMEEF B Global Navigation Satellite 24t (GNSS)JRF]

grandmaster B #fi(T-GM) I INFERE PTP B [H],

BF

PTP KA,

5.2. il GNSS #l T-GM Rk

gpsd LinuxPTP Linux kernel

E Linuxptp container as T-GM

User space

ubxtool phc2sys
gpsd ts2phc ptp4l
Kernel generic
i GNSS

T Network Stack PTP Clock

1

1

i Network

i interface GNSS NIC

OpenShift Container Platform f{3Z#F Intel E810 Westport Channel NIC B GNSS jJRFHY

Realtime clock

pmc

DPLL Interface

_______________________________

i hardware

1PPS_Out —Pp DPLLs —» 1PPS_In

e S

GNSS antenna

2B 5 Satellite RE(GNSS)

Physical hardware clock

1PPS_Out

GNSS @— M ET satellite WRSE, FARNEHEREARBWRFIREEM. SFMAMITHER. EPTP
i, GNSS EWREFERESEEMBRENSERNR, XLEEINEIMZ D GNSS satellites WIS
=, RITFeITEBEIEEER. M GNSS ZREXBIRS [A{E 248 PTP grandmaster B #15%E,

Wi GNSS FES%, PTP M4 HBE grandmaster Bf 8 aT DU EAth % /5 IR S EE AEFRRORT (R B, M

AR PR AEHRR LS.

Digital Phase-Locked Loop (DPLL)

DPLL ZERZHBIARRE PTP 11 m 2 BIIREF#1 RS, DPLL FAMRFEHEESHNERSE ARSE
SHMERIHITEILE, H130, B PTP grandmaster BFEH# PTP {58, DPLL BrEL i A i £ iR 0

Wreg, USRARBEBREARMFHISER 2 [ BRER,

31



OpenShift Container Platform 4.18 & M%%

5.1.3.1. £ GNSS-synced PTP grandmaster i #ifh 72 leap FVZE 4

Leap second (JH#) 2—MHHEE, B/Re# AT Coordinated Universal Time (UTC), EHESEFR
RFHFE (TA) A%, UTC MEILETITH, EEPFRERPIARRIEME B SIETE leap-seconds.list #,
It >z #4385 EPr Earth Rotation # Reference Systems Service (IERS)EHIE#, —MNARIIBHYEHF S8
% RAN BB E8N, ATREA S BN RAN N T2 3L ENMT FHE S 1 A BIE RIS,

5.1.4. xF PTP Mt A& 7EH

L RAN (VRAN) ERENAFEV NN BNMLZITEXEEWEGITHEEHER, PTP NFELSHE
A BE R AHMEIE R N RSP RO M RE RN AT SEME SRR (L 2, 6540 : FE— Do TT (DU) HizfTH
VvRAN R 2.

E5% PTP @4 2 RAN RIEH— N REBHER, MBRETREEXRRES, WAHRESRXFATE &, FEML
Over the Air (OTA) RETRESEBEITEAMEHHN A — N T R, REFHEMNATFEE T RS DU iz
1789 vRAN N FAREF@1E PTP BB RIS IR, MMLRER T/ S5

EHBAARATER— DU 7R LB 789 vRAN A, A7/ REST AP R B LIS EE R IE 35
%o RB-ITURREEILAM-TREREZERMSBERWNFESRS, BIRSBERN, AT
RUBREI L RBE—FHBPER.

PTP Operator &N HF PTP BIMZ%#E O AN IREEHER, STl HTTP JHR B2 E A cloud-
event-proxy sidecar 2517 =4,

PTP (REE M BN A FEENFER PTP T@ 5. PTP grandmaster I ¥y PTP 57
Ej‘@?o

5.1.5. 2-card E810 NIC FRiES#

OpenShift Container Platform X F grandmaster B £l1(T-GM) #3156 8 (T-BC) B9 PTP B [a] A 2
FIF NIC Intel ES10 #E 14,

M NIC grandmaster B

IR LUEREA I NIC B4/EN PTP grandmaster BT #TH95EEEE ML, — NIC M2 E 51 Satellite
ROL(GNSS)EWITIME R, BT NIC EE—REMA E810 NIC _£BY SMAT Tx/Rx B I IT [B]{F
Bo EREEN _LRRG PMIEREE GNSS satellite B9 NIC B,

I NIC grandmaster B8 29 %= RAN (D-RAN)EZBRIZHAE, HAinfE Radio #It(RRU)H
Baseband #.I5(BBU)I TR T BTk, d-RAN FEZNLRIAI9 K TEINEE, wAS S5
B0 P45 T B
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5.3. M NIC grandmaster i %f

Node 1— Grandmaster clock (T-GM)

NIC
GNss . ©
constellation :
—
]
I
I
IPPS_Out i NIC
I
I
g
b Prs_in -
-------
PTP :
timeTransmitter;
clock i
PTP :
timeTransmitter |
clock

NIC

NIC

M NIC 1526 8h

| Adjusting
e offset

DPLL

Linuxptp daemon
gpsd ptp4l

——  tsZphc phc2sys

I Adjusting
PHC offset

DPLL

Node 2 — Boundary clock (T-BC)

¢ Adjusting
PHC offset

Node 3 - Ordinary clock (OC)

Adjusting

PHC ¢ offset

Linuxptp daemon
ptp4l

phc2sys

Linuxptp daemon
ptp4l

phc2sys

B 5=/l PTP 4

System clock

Setting
time

System clock

Setting

time

a,

System clock

Setting

time

ERNICT-GM BB, B ts2phc BFEEMH A PTP BHI# (PHC) 21T, B4
NIC X R —

ST FIRMEAHEEREN 5G BHEMY, FNEMSARET(VDOU)EEEEE 6 ME&HEEIT(RU), E
fFixXLeERE, B4 vDU ENEREE 2 1 NIC HBCE il A 8f,
I NIC BB IR = NIC E RN EBEMSH ), FREA NIC B ptpdl SLHITERESS TR

B,

AR NIC A5 B E T ARG B

BRI LARF Intel EB10-XXVDA4 Salem #iiEX NIC FEAESE N PTP A RE#, el ARG
RS, MREEFRREMNIC EEZSANEELR, WEERER. & BETHFERORENNTESRE
KM FFiERE, TN RAREXRITHEY,
B NIC #EERIR — LS, SaTREIRNHERZAD PTP 5 BRI MR, H
T-BC mE AN, EN RIS #al LU EBIRERS, BIfE—D=Z A ptpdl Z£4I[E % NIC PHC B
BhARI, INRAZEEME— SFPImAS MK, NINRNHREMFERFERS,
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1 FRETEh AT SRIEFFE H A-BMCA BiE5Emi. MEBEZER, BSH ITU-T £ G.8275.1,

5.1.6. fEAMXHO NIC KRS PTP L&MW #HI T R

OpenShift Container Platform Z#F A1 3wk O B 253 O (NIC)YEN PTP B [AIR9E @&, ZEiRETT
&, EELMER—NROEERKEORE NSO NIC, H—NsaE .

BF

P linuxptp BRSSECE 97 A Mk E NIC J'L%E’thﬁﬁ%ﬁll,\nz NRORTIEIIRE. HKATE
NEERZLIME” MRS TR (SLA) FF, HINREWREHTTE. AIETHEEEES
s bﬂ? XL AT T T _Jl«/lﬁﬁi)*'?miﬂﬁi%ﬁﬁ’ﬂlﬂﬁ‘é, HENSEF LR

R RIGE

BRIBEATUTNESZFBEHEMESER, BSHBRTTIES L,

EXAEREAH, WikO NIC REim ORI T A NIRE

SESNIE OE A B 7E Following i R S T2 1T,
o FHlimOREFTE Listening xR,
o MFHEEIROIKM, FFHlIROEEHELS active, LUBREFEL PTP IfHES,

o INRPIANimOEHINEEE, KEKESNEE HOLDOVER R, ABTERTFEI 1 BART
FREERUN R, AEBEHRS BT #,

Eﬂﬁ

=
Q ' mRETTEAIE D NIC ) x86 22447 & FRE PTP Hidi

5.1.7. 3-card Intel E810 PTP grandmaster I £

OpenShift Container Platform 3% A 3 4 Intel E810 NIC £ PTP grandmaster B £l (T-GM) B95EEF
FE o

3-card grandmaster I

R LUEREAR 3 N NIC /B8 PTP grandmaster B9 EEE M., — 1 NIC M2 BE 51 Satellite &
ZLGNSSERUTITER. BEZNFE= NIC fEF E810 NIC LHJ SMAT Tx/Rx i3 MEE— N IR
EER. EEHEN LR \/JLET’EEFMJZET%@J GNSS satellite B NIC B,

3card NIC grandmaster FfEa] - F 2% = RAN (D-RAN)EZE, Hrh Radio HIT(RU)EEEEEINH
N HIT(DV), flgn, #NR RUF DU ML FHERMITE S Tihim. d-RAN 7SN ib s A9 4 T IhEE
A e 1 HE RO WS 5,
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B 5= A PTPEH

5.4. 3-card Intel E810 PTP grandmaster B

Node 1- Grandmaster clock (T-GM)

my NIC1 ¢ Adjusting
u PHC offset
DPLL
GNss i u Linuxptp daemon @/
constellation
—i4—_p GNSS System clock
gpsd ptp4l
< Adjusting 4=l heZsvs Setting j
ﬂ NIC2 FiRIC offset P P Y time
""" >- DPLL
Adjusting
amy NIC3 PHC  €— offset —
"""" >- DPLL

] PPs_out

Il PPs_in
PTP timeTransmitter clock

— To downstream PTP timeReceiver clocks

XK aE

%
%,}& £ 3-card T-GM EBEH, A ts2phc iH 2 E HREIHH 3 4 ts2phe L4,

5.2.B0& PTP %%

PTP Operator ¥ NodePtpDevice.ptp.openshift.io BE X FREE . (CRD) #iNEI OpenShift
Container Platform,

LT, PTP Operator REEN T R ERER PTP hAEMIMLE L%, Operator HIRMFHEE PTP B9
B IEN T RO F EH NodePtpDevice B E X FHIR(CR)N &R,

HAERE PTP AEM M EORFISRNIO)BHEN EERE T XEMEE, B LT PtpConfig
BHE X HGR(CR)PEEEM, [HEFETEHEH NIC ShEEA T PTP Operator X HHIFEM, linuxptp-

daemon fRZ5fE A plugin /N1 HREYIEESBRBF ENEHEE /S D) linuxptp #12(ptpal
phc2sys).

BF

1£ OpenShift Container Platform 4.18 /1, @1t PtpConfig &4 #F Intel ES10 NIC,

5.2.1. {8 CLI 2% PTP Operator
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ERERBERA, MALUMER CLI %2 Operator,

FTRFH
o TERNAPRERFF PTP BG4I RBVER.

e L% OpenShift CLI (oc) o

o LIEA cluster-admin M E - &5 &%,

it =3
1. 25 PTP Operator fI/i& 4y & 22 [H],

a. LT YAML {72 ptp-namespace.yaml {4/ :

apiVersion: vi
kind: Namespace
metadata:
name: openshift-ptp
annotations:
workload.openshift.io/allowed: management
labels:
name: openshift-ptp
openshift.io/cluster-monitoring: "true"

b. 5/ Namespace CR :

I $ oc create -f ptp-namespace.yaml|

2. 73 PTP Operator fil|& Operator %H,

a. 1f ptp-operatorgroup.yaml X4 H{REFLLT YAML :

apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
name: ptp-operators
namespace: openshift-ptp
spec:
targetNamespaces:
- openshift-ptp

b. /% OperatorGroup CR :
I $ oc create -f ptp-operatorgroup.yaml

3. 1][% PTP Operator,
a. fHLLF YAML {R7FE! ptp-sub.yaml XA -
apiVersion: operators.coreos.com/vialphai

kind: Subscription
metadata:
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name: ptp-operator-subscription
namespace: openshift-ptp

spec:
channel: "stable"
name: ptp-operator
source: redhat-operators
sourceNamespace: openshift-marketplace

b. fll# Subscription CR :
I $ oc create -f ptp-sub.yaml

4. BERIERE B %L Operator, HRMAUTHS :

$ oc get csv -n openshift-ptp -0 custom-
columns=Name:.metadata.name,Phase:.status.phase

LN
Name Phase
4.18.0-202301261535 Succeeded

5.2.2. [ Web 125 %% PTP Operator
ENEREER, EALUER Web 2%I1& %% PTP Operator,

p= Y=
A N E—TTRmR, ROl e & 22 A operator 4.

ik
1. {8 OpenShift Container Platform Web %l & %4& PTP Operator :

a. £ OpenShift Container Platform Web &/, =i Operators - OperatorHub,
b. MTE AR Operator FIZ&KA1%EEE PTP Operator, A5 Install,

c. 1E Install Operator T{EIH, 7E A specific namespace on the cluster Fi%# openshift-
ptp. AERi Install,

2.\ WIEREMINERE T PTP Operator :

a. tD#:% Operators — Installed Operators T

b. #4{% openshift-ptp Wi H 5L PTP Operator fJ Status 77 InstallSucceeded,
p= Y=
ELE ISP, Operator JEER 7R Failed KA., MRZREIRRLEREHE

InstallSucceeded § 8, EALAZEEXA Failed EE.

402R Operator R AWM RE, HIRBUT LRI ITHIEHRR :
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e A Operators - Installed Operators 1@, % Operator Subscriptions 1 Install
Plans iE1i£ 1 # Status T 2 5B EA5E1%.

e A Workloads —» Pods T{{, % openshift-ptp 1B/ pod IH &,

5.2.3. EEHEPLINZHF PTP BIML L&
IHRIEBE R IZ1EM PTP IAEMR 4%, LUBEAI BB

FRFH

o B%ZE PTP Operator,

i =
o ZROKHFTEE PTP MM X ENTEIIR, HZTUTHS :

I $ oc get NodePtpDevice -n openshift-ptp -0 yaml

it Bl

apiVersion: v1
items:
- apiVersion: ptp.openshift.io/v1
kind: NodePtpDevice
metadata:
creationTimestamp: "2022-01-27T15:16:28Z"
generation: 1
name: dev-worker-0 0
namespace: openshift-ptp
resourceVersion: "6538103"
uid: d42fc9ad-bcbf-4590-b6d8-b676c642781a
spec: {}
status:
devices: g
- name: enof
- hame: eno2
- name: eno3
- hame: eno4
- name: enp5s0f0
- name: enp5s0fi

ﬂ name ZHHES R T REIERTER,

9 devices £ &8 E PTP Operator X I s PTP IhaE X & 5%,

5.2.4. %% linuxptp AR5 BB # grandmaster H £

1Al ORI E— N ERE 41 NIC BY PtpConfig B E Y ¥FIR(CR)¥F linuxptp fRSS
(ptp4l. phc2sys. ts2phc)EZi&EH grandmaster B #H(T-GM),
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ts2phc TERFEM RS #5 PTP grandmaster B EiES, LUET m el LUSBEEREMESRIEHEIT
i PTP @y BN SR B,
==

&/ PtpConfig CR 7~ffl, ¥ linuxptp BRSSBCE N Intel Westport Channel E810-
XXVDAAT M43 O/ T-GM,

EECE PTP (REZEH, 159 ptpdlOpts. ptp4lConf # ptpClockThreshold X & 5& 489
{&, ptpClockThreshold [\iZ/5 AEHIER. MEELER, HSH'EE PTP RZEE
B AR,
SEREMH
o XfFEFIMEHRM T-GM K8, 1HEEENERF EN L% Intel EBI0 Westport Channel NIC,
e % OpenShift CLI (oc) .

o LIEA cluster-admin M E - &5 &%,

e % PTP Operator,

ik
1. fll# PtpConfig CR., #l#0 :

spec:
ptpSchedulingPriority: 10

a. RIFBEHER, NEWEIBFEALUT T-GMEEZ—. & YAML {#77%I grandmaster-
profile:
- name: "grandmaster”
ptpSettings:
logReduce: "true"

clock-ptp-config.yaml X {4 :
I 5.1. ES10 NIC g PTP grandmaster B #ifig &
apiVersion: ptp.openshift.io/v1
kind: PtpConfig
metadata:
name: grandmaster
namespace: openshift-ptp
annotations: {}
ptp4lOpts: "-2 --summary_interval -4"
phc2sysOpts: -r -u 0 -m -N 8 -R 16 -s $iface_master -n 24
ptpSchedulingPolicy: SCHED_FIFO
plugins:
e810:
enableDefaultConfig: false
settings:
LocalMaxHoldoverOffSet: 1500
LocalHoldoverTimeout: 14400
MaxInSpecOffset: 1500
pins: $¢810_pins

# "$iface_master":
# "U.FL2":"02"
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-"p"
-"29.20"
-"g"
- "Galileo"
reportOutput: false
- args: #ubxtool -P 29.20 -d GLONASS
-"p"
-"29.20"
-"p"
-"29.20"
-g"
- "BeiDou"
reportOutput: false
- args: #ubxtool -P 29.20 -d SBAS
-"p"
-"29.20"

OpenShift Container Platform 4.18 &M%
- "_d"
- "GLONASS"
- "_d"

- "SBAS"

# "UFL1":"0 1"
# "SMA2":"0 2"
# "SMA1":"0 1"
ublxCmds:
- args: #ubxtool -P 29.20 -z CFG-HW-ANT_CFG_VOLTCTRL,1
-"p"
-"29.20"
- "-Z"
- "CFG-HW-ANT_CFG_VOLTCTRL,1"
reportOutput: false
- args: #ubxtool -P 29.20 -e GPS
-"p"
-"29.20"
- "-e"
-"GPS"
reportOutput: false
reportOutput: false
reportOutput: false

- args: #ubxtool -P 29.20 -d Galileo

- args: #ubxtool -P 29.20 -d BeiDou

- args: #ubxtool -P 29.20 -t -w 5 -v 1 -e SURVEYIN,600,50000
- II_PII
-"29.20"
- ll_tll
- II_W
- ll5ll
- ll_v
- ll1 "
- ll_ell
- "SURVEYIN,600,50000"

reportOutput: true

- args: #ubxtool -P 29.20 -p MON-HW
- II_PII
-"29.20"

- ll_pll
- "MON-HW"
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reportOutput: true
- args: #ubxtool -P 29.20 -p CFG-MSG, 1,38,248
-p"
-"29.20"
- "-p"
- "CFG-MSG,1,38,248"
reportOutput: true
ts2phcOpts: " "
ts2phcConf: |
[nmea]
ts2phc.master 1
[global]
use_syslog 0
verbose 1
logging_level 7
ts2phc.pulsewidth 100000000
#cat /dev/GNSS to find available serial port
#example value of gnss_serialport is /dev/ttyGNSS_1700_0
ts2phc.nmea_serialport $gnss_serialport
[$iface_master]
ts2phc.extts_polarity rising
ts2phc.extts_correction 0
ptp4IConf: |
[$iface_master]
masterOnly 1
[$iface_master 1]
masterOnly 1
[$iface_master 2]
masterOnly 1
[$iface_master_3]
masterOnly 1
[global]
#
# Default Data Set
#
twoStepFlag 1
priority1 128
priority2 128
domainNumber 24
#utc_offset 37
clockClass 6
clockAccuracy 0x27
offsetScaledLogVariance OxFFFF
free_running 0
freq_est_interval 1
dscp_event 0
dscp_general 0
dataset_comparison G.8275.x
G.8275.defaultDS.localPriority 128
#
# Port Data Set
#
logAnnouncelnterval -3
logSynclinterval -4
logMinDelayReqlnterval -4
logMinPdelayReqlInterval 0
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net_sync_monitor 0
tc_spanning_tree 0
tx_timestamp_timeout 50
unicast_listen 0
unicast_master_table 0
unicast_req_duration 3600
use_syslog 1

verbose 0

summary_interval -4

# Servo Options

#

pi_proportional_const 0.0
pi_integral_const 0.0
pi_proportional_scale 0.0
pi_proportional_exponent -0.3
pi_proportional_norm_max 0.7
pi_integral_scale 0.0
pi_integral_exponent 0.4

OpenShift Container Platform 4.18 &M%
kernel_leap 1
check_fup_sync 0
pi_integral_norm_max 0.3

step_threshold 2.0

announceReceiptTimeout 3
syncReceiptTimeout 0
delayAsymmetry 0
fault_reset_interval -4
neighborPropDelayThresh 20000000
masterOnly 0
G.8275.portDS.localPriority 128
#

# Run time options

#

assume_two_step 0
logging_level 6
path_trace_enabled 0
follow_up_info 0

hybrid_e2e 0
clock_class_threshold 7
first_step_threshold 0.00002

inhibit_multicast_service 0
#
clock_servo pi

sanity_freqg_limit 200000000
ntpshm_segment 0

#

# Transport options

#

transportSpecific 0x0
ptp_dst_mac 01:1B:19:00:00:00
p2p_dst_mac 01:80:C2:00:00:0E
udp_ttl 1

udp6_scope 0x0E

uds_address /var/run/ptp4l

#

# Default interface options

#

42



B 5=/l PTP 4

clock_type BC
network_transport L2
delay_mechanism E2E
time_stamping hardware
tsproc_mode filter
delay_filter moving_median
delay_filter_length 10
egressLatency 0
ingressLatency 0
boundary_clock_jbod 0
#
# Clock description
#
productDescription ;;
revisionData ;;
manufacturerldentity 00:00:00
userDescription ;
timeSource 0x20
recommend:
- profile: "grandmaster”
priority: 4
match:
- nodelLabel: "node-role.kubernetes.io/$mcp"

%7 F E810 Westport Channel NIC, ¥ ts2phc.nmea_serialport H{EIXE N
/dev/gnssO0,

b. iIBITUTHSEAUECR:

I $ oc create -f grandmaster-clock-ptp-config.yaml

1. 127 PtpConfig BLEE R E BN AEIT Ko

a. IZ1TLLTF M4, FKEX openshift-ptp o3& 22 B Y pod FIIZK :

I $ oc get pods -n openshift-ptp -0 wide

i th o Bl

NAME READY STATUS RESTARTS AGE IP NODE
linuxptp-daemon-74m2¢g 3/3 Running 3 4d15h 10.16.230.7 compute-
1.example.com

ptp-operator-5f4f48d7c-x7zkf 1/1  Running 1 4d15h 10.128.1.145 compute-
1.example.com

b. MERBERTIEM. &S PtpConfig BLESEFIEERN T s M linuxptp SF#TEHIH

Ho BITLL TR
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I $ oc logs linuxptp-daemon-74m2g -n openshift-ptp -c linuxptp-daemon-container

it Bl

ts2phc[94980.334]: [ts2phc.0.config] nmea delay: 98690975 ns

ts2phc[94980.334]: [ts2phc.0.config] ens3f0 extts index 0 at 1676577329.999999999 corr
0 src 1676577330.901342528 diff -1

ts2phc[94980.334]: [ts2phc.0.config] ens3f0 master offset -1s2freq -1
ts2phc[94980.441]: [ts2phc.0.config] nmea sentence:
GNRMC,195453.00,A,4233.24427,N,07126.64420,W,0.008,,160223,,,A,V
phc2sys[94980.450]: [ptp4l.0.config] CLOCK_REALTIME phc offset 943 s2 freq -
89604 delay 504

phc2sys[94980.512]: [ptp4l.0.config] CLOCK_REALTIME phc offset 1000 s2 freq -
89264 delay 474

5.2.4.1. % linuxptp AR SSECE NN E810 NIC BJ grandmaster i

1Al L@ 8 — N ER & NIC BY PtpConfig B E X ¥HR(T-GM), ¥% linuxptp IR
(ptp4l. phc2sys. ts2phc) E2i& N 2 ES10 NIC,

& AT LU linuxptp BRSSECE LU E810 NIC B T-GM :
® |ntel E810-XXVDAA4T Westport Channel NIC
® Intel E810-CQDA2T Logan Beach NIC

X FAHI RAN (D-RAN)RBI, WAETLLH 2 D NIC BCE&E PTP, #1TARA :
e NIC152E5M satellite REL(GNSS)I [AIRE %,

o NIC2 RS E NIC 112H 1PPS I (a4, LthEZEH PtpConfig CR R HY PTP {4 4H1R
1;#0

2-card PTP T-GM ECiEfEF ptpal 261, AR — ts2phc L, ptpdl ¥ ts2phc F2FEECE HEMN D
PTP B #1(PHC) L3217, B NIC X —1, ENRIGH #1152 E] GNSS B AR NIC B,

ERALLUTH PtpConfig CR RBIVE N E, A Intel ES10 ML O linuxptp fRSEE
 T-GM,

EECE PTP (REZE, 159 ptpdlOpts. ptp4lConf #1 ptpClockThreshold iX& & 48
{H, ptpClockThreshold [\1E/5 AEHIER. MEELELR, HSH'EE PTP IRESE
B AR,

FoREZM
o WFAFIMEHE T-GM B8, IBERNERFEN LEREM D Intel ESIONIC,
e %% OpenShift CLI (oc) .
o LIEZH cluster-admin A B3 &%,

e L% PTP Operator,
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iz
1. fll# PtpConfig CR., #l#0 :

a. HLLF YAML {£77%I grandmaster-clock-ptp-config-dual-nics.yaml X447 :

#1 5.2. AT E810 NIC By PTP grandmaster i £iidi&
# In this example two cards $iface nic1 and $iface nic2 are connected via
# SMAT ports by a cable and $iface _nic2 receives 1PPS signals from $iface_nic1
apiVersion: ptp.openshift.io/v1
kind: PtpConfig

metadata:
name: grandmaster
namespace: openshift-ptp
annotations: {}
spec:
profile:
- name: "grandmaster”
ptp4lOpts: "-2 --summary_interval -4"
phc2sysOpts: -r -u 0 -m -N 8 -R 16 -s $iface_nic1 -n 24
ptpSchedulingPolicy: SCHED_FIFO
ptpSchedulingPriority: 10
ptpSettings:
logReduce: "true"
plugins:
e810:
enableDefaultConfig: false
settings:
LocalMaxHoldoverOffSet: 1500
LocalHoldoverTimeout: 14400
MaxInSpecOffset: 1500
pins: $¢810_pins
"$iface _nic1":
"U.FL2":"0 2"
"U.FL1":"0 1"
"SMA2": "0 2"
"SMAT1": "2 1"
"$iface _nic2":
"U.FL2":"0 2"
"U.FL1":"0 1"
"SMA2": "0 2"
"SMAT1": "1 1"
ublxCmds:
- args: #ubxtool -P 29.20 -z CFG-HW-ANT_CFG_VOLTCTRL,1
-p"
-"29.20"

#
#
#
#
#
#
#
#
#
#

-"-z
- "CFG-HW-ANT_CFG_VOLTCTRL,1"
reportOutput: false
- args: #ubxtool -P 29.20 -e GPS
-"p"
-"29.20"
- "-e"
-"GPS"
reportOutput: false
- args: #ubxtool -P 29.20 -d Galileo
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-"p"
-"29.20"
-"g"
- "Galileo"
reportOutput: false
- args: #ubxtool -P 29.20 -d GLONASS
-"p"
-"29.20"
-"g"
- "GLONASS"
reportOutput: false
- args: #ubxtool -P 29.20 -d BeiDou
-"p"
-"29.20"
g
- "BeiDou"
reportOutput: false
- args: #ubxtool -P 29.20 -d SBAS
-"p"
-"29.20"
g
- "SBAS"
reportOutput: false
- args: #ubxtool -P 29.20 -t -w 5 -v 1 -e SURVEYIN,600,50000
-"p"
-"29.20"
-t
-"-w
-"g"
-"-v
L
- "-e"
- "SURVEYIN,600,50000"
reportOutput: true
- args: #ubxtool -P 29.20 -p MON-HW
-"p"
-"29.20"
- "-p"
- "MON-HW"
reportOutput: true
- args: #ubxtool -P 29.20 -p CFG-MSG, 1,38,248
-"p"
-"29.20"
- "-p"
- "CFG-MSG,1,38,248"
reportOutput: true
ts2phcOpts: " "
ts2phcConf: |
[nmea]
ts2phc.master 1
[global]
use_syslog 0
verbose 1
logging_level 7
ts2phc.pulsewidth 100000000
#cat /dev/GNSS to find available serial port



#example value of gnss_serialport is /dev/ttyGNSS_1700_0
ts2phc.nmea_serialport $gnss_serialport

[$iface_nic1]
ts2phc.extts_polarity rising
ts2phc.extts_correction 0
[$iface_nic2]
ts2phc.master 0
ts2phc.extts_polarity rising

B 5=/l PTP 4

#this is a measured value in nanoseconds to compensate for SMA cable delay

ts2phc.extts_correction -10
ptp4IConf: |

[$iface_nic1]

masterOnly 1

[$iface_nic1_1]

masterOnly 1

[$iface_nic1_2]

masterOnly 1

[$iface_nic1_3]

masterOnly 1

[$iface_nic2]

masterOnly 1

[$iface_nic2_1]

masterOnly 1

[$iface_nic2_2]

masterOnly 1

[$iface_nic2_3]

masterOnly 1

[global]

#

# Default Data Set

#

twoStepFlag 1

priority1 128

priority2 128

domainNumber 24

#utc_offset 37

clockClass 6

clockAccuracy 0x27

offsetScaledLogVariance OxFFFF

free_running 0

freq_est_interval 1

dscp_event 0

dscp_general 0

dataset_comparison G.8275.x

G.8275.defaultDS.localPriority 128

#

# Port Data Set

#

logAnnouncelnterval -3

logSynclinterval -4

logMinDelayReqInterval -4

logMinPdelayReqlInterval 0

announceReceiptTimeout 3

syncReceiptTimeout 0

delayAsymmetry O

fault_reset_interval -4
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unicast_master_table 0
unicast_req_duration 3600
use_syslog 1
verbose 0
summary_interval -4
kernel_leap 1
check_fup_sync 0
clock_class_threshold 7
#

pi_proportional_scale 0.0
pi_proportional_exponent -0.3
pi_proportional_norm_max 0.7
pi_integral_scale 0.0
pi_integral_exponent 0.4
pi_integral_norm_max 0.3
step_threshold 2.0
first_step_threshold 0.00002
clock_servo pi

OpenShift Container Platform 4.18 &M%

# Servo Options

#

sanity_freqg_limit 200000000
ntpshm_segment 0

neighborPropDelayThresh 20000000
masterOnly 0
G.8275.portDS.localPriority 128
#

# Run time options

#

assume_two_step 0
logging_level 6
path_trace_enabled 0
follow_up_info 0

hybrid_e2e 0
inhibit_multicast_service 0
net_sync_monitor 0
tc_spanning_tree 0
tx_timestamp_timeout 50
pi_proportional_const 0.0

#

unicast_listen 0
pi_integral_const 0.0

# Transport options

#

transportSpecific 0x0
ptp_dst_mac 01:1B:19:00:00:00
p2p_dst_mac 01:80:C2:00:00:0E
udp_ttl 1

udp6_scope 0x0E

uds_address /var/run/ptp4l

#

# Default interface options

#

clock_type BC
network_transport L2

delay_mechanism E2E
time_stamping hardware
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tsproc_mode filter
delay_filter moving_median
delay_filter_length 10
egressLatency 0
ingressLatency 0
boundary_clock_jbod 1
#
# Clock description
#
productDescription ;;
revisionData ;;
manufacturerldentity 00:00:00
userDescription ;
timeSource 0x20
recommend:
- profile: "grandmaster”

priority: 4

match:
- nodeLabel: "node-role.kubernetes.io/$mcp"

1 ts2phc.nmea_serialport BI{E % &/ /dev/gnss0,
b. BITUA T4 EAECR :
I $ oc create -f grandmaster-clock-ptp-config-dual-nics.yaml
1. 127 PtpConfig BeBE R TN AR =,
a. IZ1TLLTF M4, FKEX openshift-ptp #3822 B Y pod FIIK :

I $ oc get pods -n openshift-ptp -0 wide

it Bl

NAME READY STATUS RESTARTS AGE |IP NODE
linuxptp-daemon-74m2¢g 3/3 Running 3 4d15h 10.16.230.7 compute-
1.example.com

ptp-operator-5f4f48d7c-x7zkf 1/1  Running 1 4d15h 10.128.1.145 compute-
1.example.com

b. MEMBERLIEM. &S PtpConfig BLESEAFIEERN T s M linuxptp SF#TEHIH
Ho IBITAT S

I $ oc logs linuxptp-daemon-74m2g -n openshift-ptp -c linuxptp-daemon-container

it Bl
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ts2phc[509863.660]: [ts2phc.0.config] nmea delay: 347527248 ns
ts2phc[509863.660]: [ts2phc.0.config] ens2f0 extts index 0 at 1705516553.000000000
corr 0 src 1705516553.652499081 diff 0

ts2phc[509863.660]: [ts2phc.0.config] ens2f0 master offset 0s2freq -0

10117 18:35:16.000146 1633226 stats.go:57] state updated for ts2phc =s2

10117 18:35:16.000163 1633226 event.go:417] dpll State s2, gnss State s2, tsphc state
s2, gm state s2,

ts2phc[1705516516]:[ts2phc.0.config] ens2f0 nmea_status 1 offset 0 s2
GM[1705516516]:[ts2phc.0.config] ens2f0 T-GM-STATUS s2

ts2phc[509863.677]: [ts2phc.0.config] ens7f0 extts index 0 at 1705516553.000000010
corr -10 src 1705516553.652499081 diff 0

ts2phc[509863.677]: [ts2phc.0.config] ens7f0 master offset 0s2freq -0

10117 18:35:16.016597 1633226 stats.go:57] state updated for ts2phc =s2

phc2sys[509863.719]: [ptp4l.0.config] CLOCK_REALTIME phc offset
+15441 delay 510
phc2sys[509863.782]: [ptp4l.0.config] CLOCK_REALTIME phc offset
+15438 delay 502

5.2.4.2. ¥ linuxptp ARSSECE N 3 E810 NIC B9 grandmaster B #f

1Al LORid 8 — N ERE NIC BY PtpConfig B E X ¥HR(T-GM), ¥% linuxptp IR
(ptp4l. phc2sys. ts2phc) EZi&H 3 ES10 NIC,

&AT LUA LAR E810 NIC ¥ linuxptp BRSERE N A 3 N NICH T-GM :
® |ntel E810-XXVDAA4T Westport Channel NIC
® |ntel E810-CQDA2T Logan Beach NIC

X FAI RAN (D-RAN)ABI, EETLLH 3 4 NIC BEi& PTP, #0FFA :
e NIC1RIFZELBEFM Satellite RLL(GNSS)
e NIC2#357H IPPSHINIC 1AL EE

{# 8 PtpConfig CR 7=fl, % linuxptp fRSECE 7 3card Intel E810 T-GM,

FREM
o WFAFIMEHE T-GM B, ERIERFIH LZE 3 1 Intel ESI0 NIC,
e % OpenShift CLI (oc) .
e LIEXH cluster-admin A &1 &%,

o % PTP Operator,

ik
1. fll# PtpConfig CR., %0 :

a. FHLLF YAML {£72%! three-nic-grandmaster-clock-ptp-config.yaml X {4 :

5l 5.3. 3 E810 NIC i PTP grandmaster I #hAdiE

I # In this example, the three cards are connected via SMA cables:
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# - $iface_timeTx1 has the GNSS signal input
# - $iface_timeTx2 SMAT1 is connected to $iface timeTx1 SMAT
# - $iface_timeTx3 SMAT1 is connected to $iface timeTx1 SMA2
apiVersion: ptp.openshift.io/v1
kind: PtpConfig
metadata:
name: gm-3card
namespace: openshift-ptp
annotations:
ran.openshift.io/ztp-deploy-wave: "10"
spec:
profile:
- name: grandmaster
ptp4IOpts: -2 --summary_interval -4
phc2sysOpts: -r -u 0 -m -N 8 -R 16 -s $iface_timeTx1 -n 24
ptpSchedulingPolicy: SCHED_FIFO
ptpSchedulingPriority: 10
ptpSettings:
logReduce: "true"
plugins:
e810:
enableDefaultConfig: false
settings:
LocalHoldoverTimeout: 14400
LocalMaxHoldoverOffSet: 1500
MaxInSpecOffset: 1500
pins:
# Syntax guide:
# - The 1st number in each pair must be one of:
# 0 - Disabled
# 1-RX
# 2-TX
# - The 2nd number in each pair must match the channel number
Siface_timeTx1:
SMA1: 21
SMA2: 22
U.FL1:01
U.FL2:02
Siface_timeTx2:
SMA1: 11
SMA2: 02
U.FL1:01
U.FL2:02
Siface_timeTx3:
SMA1: 11
SMA2: 02
U.FL1: 01
U.FL2:02
ublxCmds:
- args: #ubxtool -P 29.20 -z CFG-HW-ANT_CFG_VOLTCTRL,1
-p"
-"29.20"
- "-Z"
- "CFG-HW-ANT_CFG_VOLTCTRL,1"
reportOutput: false
- args: #ubxtool -P 29.20 -e GPS
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-"29.20"
- " d"
- args: #ubxtool -P 29.20 -t -w 5 -v 1 -e SURVEYIN,600,50000
- " P"

- " Pll
ll29 20"
IIGPSII
reportOutput: false
- args: #ubxtool -P 29.20 -d Galileo
- " Pll
ll29 20"
- " dll
- "Galileo"
reportOutput: false
- args: #ubxtool -P 29.20 -d GLONASS
- " Pll
-"29.20"
- " dll
- "GLONASS"
reportOutput: false
- args: #ubxtool -P 29.20 -d BeiDou
- " Pll
-"29.20"
- " dll
- "BeiDou"
reportOutput: false
- args: #ubxtool -P 29.20 -d SBAS
IISBAS"
ll29 20"

- " Pll
reportOutput: false

_ ll5ll

- ll1 "
"SURVEYIN 600,50000"
reportOutput: true
- args: #ubxtool -P 29.20 -p MON-HW
- " Pll
"29 20"

"MON HW"

reportOutput: true

- args: #ubxtool -P 29.20 -p CFG-MSG, 1,38,248
- " Pll
"29 20"

"CFG MSG,1,38,248"
reportOutput: true
ts2phcOpts: " "
ts2phcConf: |
[nmea]
ts2phc.master 1
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[global]
use_syslog 0
verbose 1
logging_level 7

ts2phc.pulsewidth 100000000

#example value of nmea_serialport is /dev/gnss0
ts2phc.nmea_serialport (?<gnss_serialport>[/Aw\s/]+)
leapfile /usr/share/zoneinfo/leap-seconds.list

[$iface_timeTx1]

ts2phc.extts_polarity rising
ts2phc.extts_correction 0

[$iface_timeTx2]
ts2phc.master 0

ts2phc.extts_polarity rising

B 5=/l PTP 4

#this is a measured value in nanoseconds to compensate for SMA cable delay

ts2phc.extts_correction -10

[$iface_timeTx3]
ts2phc.master 0

ts2phc.extts_polarity rising

#this is a measured value in nanoseconds to compensate for SMA cable delay

ts2phc.extts_correction -10

ptp4IConf: |
[$iface_timeTx1]
masterOnly 1
[$iface_timeTx1_1]
masterOnly 1
[$iface_timeTx1_2]
masterOnly 1
[$iface_timeTx1_3]
masterOnly 1
[$iface_timeTx2]
masterOnly 1
[$iface_timeTx2_1]
masterOnly 1
[$iface_timeTx2_2]
masterOnly 1
[$iface_timeTx2_3]
masterOnly 1
[$iface_timeTx3]
masterOnly 1
[$iface_timeTx3_1]
masterOnly 1
[$iface_timeTx3_2]
masterOnly 1
[$iface_timeTx3_3]
masterOnly 1
[global]
#
# Default Data Set
#
twoStepFlag 1
priority1 128
priority2 128
domainNumber 24
#utc_offset 37
clockClass 6
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delayAsymmetry O
fault_reset_interval -4
neighborPropDelayThresh 20000000
masterOnly 0
G.8275.portDS.localPriority 128
#

# Run time options

hybrid_e2e 0
inhibit_multicast_service 0
net_sync_monitor 0
tc_spanning_tree 0
tx_timestamp_timeout 50
unicast_listen 0
unicast_master_table 0

#
unicast_req_duration 3600

OpenShift Container Platform 4.18 &M%
assume_two_step 0
logging_level 6
use_syslog 1

verbose 0

clockAccuracy 0x27
offsetScaledLogVariance OxFFFF
free_running 0

freq_est_interval 1

dscp_event 0

dscp_general 0
dataset_comparison G.8275.x
G.8275.defaultDS.localPriority 128
#

# Port Data Set

#

logAnnouncelnterval -3
logSyncinterval -4
logMinDelayReqlnterval -4
logMinPdelayReqlInterval 0
announceReceiptTimeout 3
path_trace_enabled 0
summary_interval -4

syncReceiptTimeout 0
follow_up_info O

kernel_leap 1
check_fup_sync 0
clock_class_threshold 7

#

# Servo Options

#

pi_proportional_const 0.0
pi_integral_const 0.0
pi_proportional_scale 0.0
pi_proportional_exponent -0.3
pi_proportional_norm_max 0.7
pi_integral_scale 0.0
pi_integral_exponent 0.4
pi_integral_norm_max 0.3

step_threshold 2.0
first_step_threshold 0.00002
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clock_servo pi
sanity_freq_limit 200000000
ntpshm_segment 0
#
# Transport options
#
transportSpecific 0x0
ptp_dst_mac 01:1B:19:00:00:00
p2p_dst_mac 01:80:C2:00:00:0E
udp_ttl 1
udp6_scope 0xOE
uds_address /var/run/ptp4l
#
# Default interface options
#
clock_type BC
network_transport L2
delay_mechanism E2E
time_stamping hardware
tsproc_mode filter
delay_filter moving_median
delay_filter_length 10
egressLatency 0
ingressLatency 0
boundary_clock_jbod 1
#
# Clock description
#
productDescription ;;
revisionData ;;
manufacturerldentity 00:00:00
userDescription ;
timeSource 0x20

ptpClockThreshold:
holdOverTimeout: 5
maxOffsetThreshold: 1500
minOffsetThreshold: -1500

recommend:
- profile: grandmaster

priority: 4

match:

- nodeLabel: node-role.kubernetes.io/$mcp

¥ ts2phc.nmea_serialport B9{E % &/ /dev/gnss0,

TUTaSROZECR:

ié/
I $ oc create -f three-nic-grandmaster-clock-ptp-config.yaml
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2

Lt

1. 127 PtpConfig BLEE R EENAEIT Ko

"

i

a. IZ1TLL T4, FKEX openshift-ptp 3% 22 B Y pod FIIZK :

I $ oc get pods -n openshift-ptp -0 wide

i th 7 Bl

NAME READY STATUS RESTARTS AGE |IP NODE
linuxptp-daemon-74m3q 3/3 Running 3 4d15h 10.16.230.7 compute-
1.example.com

ptp-operator-5f4f48d7c-x6zkn 1/1  Running 1 4d15h 10.128.1.145 compute-
1.example.com

b. MEMBERTEM. ZTUTHS, HHES PtpConfig ELE S P IEEM T X MK
linuxptp sFFHEMBE :

I $ oc logs linuxptp-daemon-74m3q -n openshift-ptp -c¢ linuxptp-daemon-container

it Bl

ts2phc[2527.586]: [ts2phc.0.config:7] adding tstamp 1742826342.000000000 to clock
/deviptp11 @)

ts2phc[2527.586]: [ts2phc.0.config:7] adding tstamp 1742826342.000000000 to clock
/deviptp7 @

ts2phc[2527.586]: [ts2phc.0.config:7] adding tstamp 1742826342.000000000 to clock
/deviptp14 €)

ts2phc[2527.586]: [ts2phc.0.config:7] nmea delay: 56308811 ns

ts2phc[2527.586]: [ts2phc.0.config:6] /dev/ptp14 offset 0s2freq +0 ﬂ
ts2phc[2527.587]: [ts2phc.0.config:6] /dev/ptp7 offset 0s2freq@ +0 9
ts2phc[2527.587]: [ts2phc.0.config:6] /dev/ptp11 offset 0s2freq -0 G
10324 14:25:05.000439 106907 stats.go:61] state updated for ts2phc =s2

10324 14:25:05.000504 106907 event.go:419] dpll State s2, gnss State s2, tsphc state
s2, gm state s2,

10324 14:25:05.000906 106907 stats.go:61] state updated for ts2phc =s2

10324 14:25:05.001059 106907 stats.go:61] state updated for ts2phc =s2
ts2phc[1742826305]:[ts2phc.0.config] ens4f0 nmea_status 1 offset 0 s2
GM[1742826305]:[ts2phc.0.config] ens4f0 T-GM-STATUS s2 ﬂ

mSzphc HIT PTP BB MR B,
MPTP WEMBEREZ AT PTP % &®& =& 0 nanoseconds, PTP &£ 540 SHf

HREL,

Q T-GM A FEEIRE (s2).

& PTP (REFBEBN X IR

5.2.5. grandmaster clock PtpConfig Bt ES %
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B 5% A PTP B4
LIT5E{ER#3 7 PtpConfig B E X HIR(CR)MECE LI, ¥ linuxptp AR
(ptp4l. phc2sys. ts2phc)BLiE ) grandmaster A5,

% 5.1. PTP Grandmaster B %if PtpConfig Eci& %1
PtpConfig CR 2B - pu

lugins {5E—*H .exec.cmdline £/ grandmaster BT #HR{EECE NIC, grandmaster
piug
FHERESEZRHAREL PTP pin,

HEHHEI ST PTP Operator #4T BEhEHELE, *fF Intel Westport Channel NIC
5 Intel Logan Beach NIC, ¥ enableDefaultConfig E&#i% & h true

i, PTP Operator &i21T—MERIGHIHIAR N NIC HUTFREMNE B,

ptp4lOpts 7 ptpdl BRS5HEE RSB ILI, ZETAN S &M% O Z# - <interface>
AR S5 ECE S -f /etc/ptpdl.conf, BFh M4 O A FRFIARSS BB X 24 B 5k
pilie

ptp4iConf 1EEF D) ptpdl 1575 grandmaster I HFTERMECE, HIi0, ens2f1 HOR Y Tiff

EREBE R, XTF grandmaster BF8, % clockClass % &/ 6, ¥
clockAccuracy & 0x27, #FtimeSource i% &5 0x20, UBEEMLEFES
fil Satellite 4T (GNSS) WIS ST,

tx_timestamp_timeo  {EEEZFHEUBRIM A EFERLH (TX) I A B & KT [H],
ut

boundary_clock_jbo 1§ JBOD i1 R P [AIEEIR(E, X ME FA T 58 1E PILE I [A] 1% & 2 [A] {2 2B R I [A]

d {Ho
phc2sysOpts 71 phc2sys [RF5IEERGIBLE L, MRLELFERHNZE, PTP Operator AR/H3)
phc2sys k%5,
o p= Y=
R F H I 4% 3 O BB N grandmaster, F1E ts2phcConf
4 # ptpdlConf FEEFRIEEZESI A,

ptpSchedulingPolicy 7 ptp4l #1 phc2sys i# 2B B FE K., BRIMEH SCHED_OTHER. 1£3%#F
FIFO EM RS L&A SCHED_FIFO,

ptpSchedulingPriorit % ptpSchedulingPolicy i%&>% SCHED_FIFO I, #%i& 1-65 BIZEEEE 3k 7
y ptp4l 71 phc2sys #Hi2EE FIFO fL5EH. %4 ptpSchedulingPolicy % & H
SCHED_OTHER i, #F{#F ptpSchedulingPriority =F&.
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PtpConfig CR PE% b

ptpClockThreshold Ak, #0:R ptpClockThreshold /N1 R~7#7E, N{EMA ptpClockThreshold =
ERMIBIME, /N7 2 RBUAR ptpClockThreshold {&., ptpClockThreshold
{HECE PTP master I8 1EALAZ PTP B4 EIMA K. holdOverTimeout 27F
PTP master clock BT FFiE#EN, PTP I PEH4RSE S FREERUN gi#git [A1{E

(UFHEfAL) . maxOffsetThreshold #1 minOffsetThreshold 5% & LA45#)

JyEfi, ©i15 CLOCK_REALTIME (phc2sys) 5t master iR (ptpal) #fik
1T, & ptpdl = phc2sys mR%EBEXANEREN, PTP IHRESHIEE N
FREERUN. %REREEXNSEERN, PTP RS IZE N LOCKED.,

ts2phcConf K& ts2phc s THECE,
leapfile 2 PTP Operator B2 & H LAl leap FE U STHRIENARBE,

ts2phc.nmea_serialport 2i%# 2| NMEA GPS K #RM R 1TiR D14 %, BB
&, GNSS U237 7E /dev/gnss<id> Lifin]l, IR ENE L GNSS U2,
AT LGB M2 L i e — R B IERRR &

e /sys/class/net/<eth_port>/device/gnss/

e /sys/class/gnss/gnss<id>/device/

ts2phcOpts 9 ts2phc 6 B E L,
il BESIE—HE ) recommend W R, ZBEHE LT MASECESR N A
E| ey

.recommend.profile 15 E7£ profile %84 & X # .recommend.profile % & & 5.

.recommend.priority {0 F99 8|89 —MEHKEIETE priority. KEEBILARBIR, HLILER
99 X F %2 10, IR R AT LURIE match FEEHE LM 5 % N BE T
B, MftEMBEmmEBERRNARNZTY R,

.recommend.match &/ nodeLabel =t nodeName {f#5%E .recommend.match #1l,
.recommend.match. i1 oc get nodes --show-labels &34, FMARET R4 f# node.Labels 7
nodeLabel key 1%& nodeLabel., %0, node-role.kubernetes.io/worker,
.recommend.match. &/ oc get nodes 4, ¥ nodeName i%i& /3B 1 =4 &E node.Name
nodeName &, 40, compute-1.example.com,

5.2.5.1. grandmaster B ZE @SR ESE

T&R##R T PTP grandmaster B1£f(T-GM) gm.ClockClass X 7. BB R BRIBE ARSI E R
BEEXESEN ERE(PRTC)SHEAM T SEIREX T-GM I 793K,

holdover A&7 PTP W8 el AL R & 89 (], MFETEMERS RIREKERT,
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% 5.2. T-GM I8k A

[EREIES /e fed

gm.ClockClass 6 T-GM I #17Z LOCKED &R #ri# 5] PRTC, 30, PRTC ®TLUBHAEI GNSS
AL

gm.ClockClass 7 T-GM 4+ HOLDOVER #3(, EEIF8IAIEMA, PR e RETEBMEIE

GIRETE SN

gm.ClockClass 248 T-GM I 84+ FREERUN &=,

MEFELER, ESH "Phase/time traceability information”, ITU-T G.8275.1/Y.1369.1
Recommendations.

5.2.5.2.Intel ES10 NIC iR B S%
FRLER T AINAMER Intel ES10 B4/ £ E810 M4 OE B J PTP grandmaster B8, & 4EE

BRERE T MEEONMNS RGP EMBHGEIIZEHITRE, S FHAIIPPSES, Intel ESIONICH
PO ERESS © SMA1. SMA 2. U.FL1 #1 U.FL2,

# 5.3. Intel E810 NIC 5B E

B E HENE fed

U.FL1 01 £ U.FL1 a8t A. U.FL1
SR A TR T,

U.FL2 02 £ U.FL2 s, U.FL2
AR DR A B,

SMA1 01 XA SMA1 st A. SMA1
AR E AR,

SMA2 02 XA SMA2 HHdsfiit. SMA2
AR E AR,

& e LUEF spec.profile.plugins.e810.pins 417 Intel ES10 NIC Li%{& pin ECi&, W FHIFT :

pins:
<interface_name>:
<connector_name>: <function> <channel _number>

)hlt |

==
<function> : 1§ pin AR, LUTES pin BBXE :
o 0:%H

o 1:Rx (EYHstaEL)


https://www.itu.int/rec/T-REC-G.8275.1-202211-I/en
https://github.com/openshift/linuxptp-daemon/blob/release-4.16/addons/intel/e810.go
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o 2:Tx (fREnTFIEL)
<channel numbers> : S E2R RKHEF. UTVHESSYIE SRR KK
e 1:SMA1 = U.FL1
e 2:SMA2 =X U.FL2
=~ -
e 01: %3 pin BREIEI SMA1 =% U.FL1,
e 121 RxThEE EC4 SMA2 3% U.FL2,
A=

SMA1 #1 U.FL1 jE#aH=8E, SMA2 #1 U.FL2 FESHFHZEE .

XE spec.profile.plugins.e810.ublxCmds %%, LA7E PtpConfig BE X FIR(CR) FELE GNSS i
B,

BF

R iEe BRI (B ME T-GM GPS atenna EE,?'J'C{.:EL R, BftERET- GM antenna
offset {H, 1EXT GNSS atenna FHLAiE SR HTHERINE, LI0ETEDBNLHITIXNNE,
AT R IE R RIS IR T (E,

IX L ublxCmds /N7 & B X R FEF ubxtool a5~ ARIEHN NIC BIBRE, HI40 :

ublxCmds:
- args:
-"p"
- "29.20"
-"-z
- "CFG-HW-ANT_CFG_VOLTCTRL,1"
-"-z
- ”CFG-TP-ANT_CABLEDELAY,<antenna_delay_offset>"ﬂ
reportOutput: false

ﬂ J«/UI’\] Moy E T-CM iR RH%, BREMENERRSE, BYAERAERNESEN R

TFRiER T FNH ubxtool iy

# 5.4. Intel E810 ubIxCmds E2i&

ubxtool 8% ek
ubxtool -P 29.20 -z CFG-HW- J8 Fl—Mtenna voltage 2§, f1F7E UBX-MON-RF
ANT_CFG_VOLTCTRL,1 -z CFG-TP- #1 UBX-INF-NOTICE HEEE Rl EStenna IAA

ANT_CABLEDELAY ,<antenna_delay_offset> Fi%E— <antenna_delay_offset> 14, LjﬂfW‘
K RIR¥ GPS atenna FHAI{E SEIR,
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ubxtool fp 43 fd

ubxtool -P 29.20 -e GPS J5 3 atenna X GPS {55,

ubxtool -P 29.20 -d Galileo BCE atenna LAWK B Galileo GPS satellite B15
=B

ubxtool -P 29.20 -d GLONASS 2 atenna M GLONASS GPS satellite #KE S,

ubxtool -P 29.20 -d BeiDou 2 atenna M BeiDou GPS satellite #KES.

ubxtool -P 29.20 -d SBAS X F atenna M SBAS GPS satellite #HI{E S,

ubxtool -P 29.20 -t-w5-v 1 -e FCiE GNSS fiRas A EtiE, DURSHAAMER

SURVEYIN,600,50000 B, XJEFRE 24 N FEERERESR,

ubxtool -P 29.20 -p MON-HW MEEHZIT R BEhiHHE, FikE NIC REMEEE X
B,

5.2.5.3. W ES10 NIC fBS#

ERXLEFER T BNMFER Intel ES10 FEAFEA ¥ E810 M4 OEE H PTP grandmaster I8 (T-
GM).

EEREN NIC E£BE MR, ETFER 1PPS faceplace i H AN NIC 5 SMAT FL4GE#,

YIRECEN NIC T-GM B, BEEMMER SMAT ZE 8K O NIC B X £ 8 1PPS E SR, B4 K
B, EEEE., HEMFERESEMRERTESTINESIER, EHBERER, EHTITERATRE
ESERNEEE.,

5% 5.5. E810 dual-NIC T-GM PtpConfig CR &%

PtpConfig 2B 1 pu

spec.profile.plugins.e810.pin  {&f PTP Operator E810 f@{4iE{4-ECE ES10 FE4EE,

S
e EHE21HNIC1LASMA1 EAE1PPS OUT &z,

e EE11HNIC2 EHISMA1 ZH 1PPS IN ##,

spec.profile.ts2phcConf fE M ts2phcConf FE& /) NICT1FINIC 2 EBES#, H NIC2 XE
ts2phc.master 0, XSEEFXE 1PPS Hi A NIC 2 BiTHR, mMAR
GNSS., /7 NIC 2 Bt i& ts2phc.extts_correction f&, LUtMEIERR{E A
BI%FE SMA A4 KERIER, SEEREBUR TR EN £F
SMAT HL4i KR,

spec.profile.ptp4lConf ¥ boundary_clock_jbod FY{EXE 1, LUEAR % NIC B3 HF.

spec.profile.plugins.e810.pins 7I&x B MEEEE <function> <channel_numbers 1§z,
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Hep:

<function> : 167 pin B, LUTES pin BE&XKIK :

® 1:Receive (Rx) - B F 1PPSIN
® 2 Transmit (Tx) - HF1PPS OUT
<channel_numbers> : S4I2E#28 XENETF, UTHES SR ERE5 K0
e 1:SMA1 3 U.FL1
e 2:SMA2 5 U.FL2
=~ -
e 21:7£ SMA1 5 1PPS OUT (Tx).
e 11:72£ SMA1 /5 1PPS IN (Rx)

PTP Operator f$iX £(E (%1845 Intel ES10 FEF1EMF, FHHMHEEAEN NIC £H sysfs pin BRERE O,

5.2.5.4.3-card ES10 NIC iR ES%
FEALER T N 3 E810 NIC BZiE N PTP grandmaster I #f (T-GM),

FEBCE 3card £EEEMAT, B JIEMA 1PPS faceplate 1%$ 3 4 NIC, F NIC 1PPS_out %t iRt E fth 2
NIC,

LIEE 3 N T-GM I, MEZE[EMA SMAE#R IR HFEE NIC N Z £ 1PPS ES IR, HMKE, &k
BE. AHMFERHESFEMRRTRESHIMESIELR, EMRELER, BUITITBERTREESER
EOESHAIER

% 5.6. 3-card E810 T-GM PtpConfig CRE%&
PtpConfig PE% Uiy

spec.profile.plugins.e810.pin  {&f PTP Operator E810 f@{4i&{4-ECE ES10 FE 4 EE,

s
o S$iface timeTx1.SMA1 7y NIC1 ERISMA1 58 1PPS OUT

EH,

o Siface_timeTx1.SMA2 7y NIC1 LBISMA2 /5 1PPS OUT
ES N

o S$iface timeTx2.SMA1 #1 $iface_timeTx3.SMA1 *y NIC 2
# NIC 3 )2 1PPS IN ##,

o Siface_timeTx2.SMA2 71 $iface_timeTx3.SMA2 /y NIC 2
#NIC 3 £ SMA2 ##%,
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PtpConfig 2B b

spec.profile.ts2phcConf &/ ts2phcConf FE& 7y NIC BEES#., 5y NIC2 FINIC 3 IXE
ts2phc.master 0, X2M IPPS HiA (MAZ GNSS) 7 NIC 2 #1 NIC
3EEITHIR. 9 NIC 2 #1 NIC 3 B2 i& ts2phc.extts_correction (g,
LR 5 AR E SMA B4R B 4K B ISR BIEIRHFTIME, REE
BIEEUR FIB R E I EF SMAT LK,

spec.profile.ptp4lConf ¥ boundary_clock_jbod FI{EXE 1, LUERRZ D NIC B3 H.

5.2.6. 7£8 GNSS F RIS £ grandmaster B AR IELE

holdover f81F grandmaster (T-GM)I #H{E £ /B 5 satellite RYL(GNSS)IRA AT AN 4EI E 45 4 RE, 7E
LEHAE], T-GM BB T H AER oscillator FHRTFSE, LA 8] SR,

&R LLE T 7E PTPConfig B E X HTR(CR)RECELLT holdover ZEURE LRFMITH -

MaxInSpecOffset

LIRF AR E R TFHIRARRE, R T-GM K081+ MaxIinSpecOffset (H, ©FidiEE!
FREERUN R (F%iR 7% gm.ClockClass 248) .

LocalHoldoverTimeout

& EELE R FREERUN R EHT T-GM I PR FRER SIS KL F (LR R EBLL) ,
LocalMaxHoldoverOffSet

187E T-GM FBh el R ELR S AR H AL R R ARG £,

#N5R MaxInSpecOffset 1/ T LocalMaxHoldoverOffset (£, FH T-GM &8t R AR ME, T-GM
I M holdover JRZSFZH:7) FREERUN R,

BF

#NR LocalMaxHoldoverOffSet {&/\F MaxInSpecOffset {&, NI7EEAEIR KR E
&% holdover i8I, ZEfERIXNHE, 1§ MaxIinSpecOffset FEX ]
LocalMaxHoldoverOffset FE& % & N RIMI(E,

BRI ZORSHIERS, 1ES % "Grandmaster B HIRE S IRESE" XY,

T-GM 1 A holdover 2% LocalMaxHoldoverOffSet #1 LocalHoldoverTimeout it slope,
slope @M X RFEBEN A LMERE, SHESWNEE (W HEA) , HREENERKRE—NETE
IR EERRFEEIBINT %4,

T-GM I 88 A slope [ERFMFIFMERT [Bl{RmzE, M4 T 497 HE B BT (B FRlr, T-GM KB ER LT
AR FITE slope :

® Slope =localMaxHoldoverOffSet / localHoldoverTimeout
Bitn, 403 LocalHoldOverTimeout #ix&H 60 ¥, #H LocalMaxHoldoverOffset %%
&7 3000 4h#, M slope ITEMTF :

slope = 3000 4i# / 60 # = ) 5044#

T-GM B 8H1E 60 WARABIRX R E.
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K E&{m#% M picoseconds iﬁ?ﬁéjﬂl"]*"o Et, 1E holdover i f2rRiT B EX R HE LLANFD
T, R slope LERIIFIR

TEIERT T-GM IFEFRE holdover 177, M GNSS ENIR :

5.5. fRIF1E T-GM Irgheh, 5 GNSS fEHiR

Time error
A

MaxInSpecOffset

» Time

Class 6 Class 7 Class 6 Class 7 Class 248 Class 6
o GNSSE5 %%k, MMEE T-GM i A HOLDOVER =, T-GM 45 f H P ERAT iR 55
[F] AERF 14

eGNSS ESEWIKE, T-GM I#EH A LOCKED =, HMkE T GNSS{ESH, T-GM BfEHi{X
ERSEEhMIRR A IFZEEE, 90 ts2phe /. BEMERBIEEES (DPLL) M RS GNSS Ris ki A
— NEEM LOCKED 2R f5, FSE#HiH A LOCKED #=,

0 GNSS E5BREX, T-GM I #HEH A HOLDOVER &=, IR IR FF AN,
OEEHZ_JLW'E%SE B[] 15483 MaxIinSpecOffset [ {H.,

°GNSS FSEMKE, T-CMIHIRRERY, B FEFEREFIRRD,
GETIEH’%EBQ AT, FiR[EZE MaxinSpecOffset [ {E A,

Heth TR
® grandmaster BT RELSIRESE
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5.2.7. 5 PTP grandmaster A7 Eg B 57 A58 20 1

PTP Operator 237§ 2 S R ¥ H leap-seconds.list X4, ZXHEX M TH, EBTLUFERLBMAE
RU(GPS)AEHT PTP Operator BRi& h B sh B #HIH# 24,

[E# {5 R 1FHE1E openshift-ptp fp & 22 A E9% /) leap-configmap FIE B4 I ConfigMap TR A,
PTP Operator ¥ leap-configmap %iR#E#; linuxptp-daemon pod H 9%, 1% pod AT LK ts2phc i
i,

INR GPS satellite [ #E#H I [EFVEIE, PTP Operator &{FE A& E #7 leap-configmap %R, ts2phc
#HE B IRERE L,

% -

LTS RIE NS ERM., PTP Operator B9 4.18 lRAZIA S B Z) leap B,
FeRFH

o B% %k OpenShift CLI(0C).

o RBELIEH cluster-admin F R A 7 B0 &%,

o MBEELRHLRL PTP Operator FEE T PTP grandmaster i #f (T-GM),

¥ =
1. 7£ PtpConfig CR #J phc2sysOpts Z32 FECE B 5135 I8, B LA T iE

I phc2sysOpts: -r -u 0 -m -N 8 -R 16 -S 2 -s ens2f0 -n 24 §))

TELARIMORR A, T-GM FFE phe2sys BCiE (-0 -37) MR BT EE B 1
N, XEFBEFE.

2. BEi& Intel e810 NIC, LAfEH PtpConfig CR B spec.profile.plugins.e810.ublxCmds 35 A #Y
GPS # U 2s/- FAE#Ifk &5 NAV-TIMELS S 2, 10 :

- args: #ubxtool -P 29.20 -p CFG-MSG, 1,38,248
- "_Pll
- "29.20"

- "_pll
- "CFG-MSG,1,38,248"

1. FEERCER T-CGM B E I EIK BE#H GPS B9 NAV-TIMELS JH2. 21T TFaa:

$ oc -n openshift-ptp -c linuxptp-daemon-container exec -it $(oc -n openshift-ptp get pods -o
name | grep daemon) -- ubxtool -t -p NAV-TIMELS -P 29.20

i o Bl
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66

1722509534.4417

UBX-NAV-STATUS:
iTOW 384752000 gpsFix 5 flags 0xdd fixStat 0x0 flags2 0x8
ttff 18261, msss 1367642864

1722509534.4419
UBX-NAV-TIMELS:
iTOW 384752000 version 0 reserved2 0 0 0 srcOfCurrLs 2
currLs 18 srcOfLsChange 2 IsChange 0 timeToLsEvent 70376866
dateOfLsGpsWn 2441 dateOfLsGpsDn 7 reserved2 0 0 0
valid x3

1722509534.4421
UBX-NAV-CLOCK:
iTOW 384752000 clkB 784281 clkD 435 tAcc 3 fAcc 215

1722509535.4477

UBX-NAV-STATUS:
iTOW 384753000 gpsFix 5 flags Oxdd fixStat 0x0 flags2 0x8
ttff 18261, msss 1367643864

1722509535.4479
UBX-NAV-CLOCK:
iTOW 384753000 clkB 784716 clkD 435 tAcc 3 fAcc 218

2. 3IF leap-configmap ¥IR2ZE 2 PTP Operator BN, FEEAZIRAR leap-
seconds list RIFRITIRE. BITUTHS:

I $ oc -n openshift-ptp get configmap leap-configmap -o jsonpath='{.data.<node_name>}' ﬂ

¥ <node_name> E# HIEREHEE PTP T-CM T R, HABCHEVEE, £
RAMAPL UF%RFR. 110, node-1\.example\.com,

i tH 7 B

# Do not edit

# This file is generated automatically by linuxptp-daemon
#$ 3913697179

#@ 4291747200

2272060800 10 #1Jan 1972
2287785600 11 #1Jul 1972
2303683200 12 #1 Jan 1973
2335219200 13 #1Jan 1974
2366755200 14 #1Jan 1975
2398291200 15 #1Jan 1976
2429913600 16 #1Jan 1977
2461449600 17 #1Jan 1978
2492985600 18 #1 Jan 1979
2524521600 19 #1 Jan 1980
2571782400 20 # 1 Jul 1981
2603318400 21 #1 Jul 1982
2634854400 22 #1 Jul 1983
2698012800 23 #1 Jul 1985
2776982400 24 #1 Jan 1988


https://hpiers.obspm.fr/iers/bul/bulc/ntp/leap-seconds.list
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2840140800 25 #1Jan 1990
2871676800 26 # 1 Jan 1991
2918937600 27 #1 Jul 1992
2950473600 28 # 1 Jul 1993
2982009600 29 #1 Jul 1994
3029443200 30 #1 Jan 1996
3076704000 31 #1 Jul 1997
3124137600 32 #1 Jan 1999
3345062400 33 #1 Jan 2006
3439756800 34 #1 Jan 2009
3550089600 35 #1Jul2012
3644697600 36 # 1 Jul 2015
3692217600 37 #1Jan 2017

#h e65754d4 8f39962b aa854a61 661ef546 d2afObfa

5.2.8. 1% linuxptp ARSSBCE 10 FEHHf

&R L& A8 PtpConfig B E L HIR(CR)A &R YF linuxptp AR5 (ptpdl. phc2sys) Eoi& i 5T
B,

&M PtpConfig CR /=~fil, ¥ linuxptp ARSSECE NFERMFIEMNERNN T B, XTI
CR%XEHEE PTP IREE M., EAE PTP IREEH, 1E 7 ptpdlOpts. ptpaiConf #l
ptpClockThreshold X E;&E Y4 #{H, ptpClockThreshold (XI5 SR, MNEFS
R, HSH'RE PTP REREFBMARIEF",

FRFM

e % OpenShift CLI (oc) .
o LIEA cluster-admin M E - &5 &%,

o % PTP Operator.

i =
1. B/ LLF PtpConfig CR, #A/57E boundaries-clock-ptp-config.yaml X {4/ {R7F YAML,

PTP 15 B Ec E Bl

apiVersion: ptp.openshift.io/v1
kind: PtpConfig
metadata:
name: boundary-clock
namespace: openshift-ptp
annotations: {}
spec:
profile:

- name: boundary-clock
ptp4lOpts: "-2"
phc2sysOpts: "-a -r -n 24"
ptpSchedulingPolicy: SCHED_FIFO
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ptpSchedulingPriority: 10
ptpSettings:
logReduce: "true"
ptp4IConf: |
# The interface name is hardware-specific
[$iface_slave]
masterOnly 0
[$iface_master 1]
masterOnly 1
[$iface_master 2]
masterOnly 1
[$iface_master_3]
masterOnly 1
[global]
#
# Default Data Set
#
twoStepFlag 1
slaveOnly 0
priority1 128
priority2 128
domainNumber 24
#utc_offset 37
clockClass 248
clockAccuracy OXFE
offsetScaledLogVariance OxFFFF
free_running 0
freq_est_interval 1
dscp_event 0
dscp_general 0
dataset_comparison G.8275.x
G.8275.defaultDS.localPriority 128
#
# Port Data Set
#
logAnnouncelnterval -3
logSynclinterval -4
logMinDelayReqlnterval -4
logMinPdelayReqlnterval -4
announceReceiptTimeout 3
syncReceiptTimeout 0
delayAsymmetry 0
fault_reset_interval -4
neighborPropDelayThresh 20000000
masterOnly 0
G.8275.portDS.localPriority 128
#
# Run time options
#
assume_two_step 0
logging_level 6
path_trace_enabled 0
follow_up_info 0
hybrid_e2e 0
inhibit_multicast_service 0
net_sync_monitor 0
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tc_spanning_tree 0
tx_timestamp_timeout 50
unicast_listen 0
unicast_master_table 0
unicast_req_duration 3600
use_syslog 1

verbose 0

summary_interval 0
kernel_leap 1
check_fup_sync 0
clock_class_threshold 135

#

# Servo Options

#

pi_proportional_const 0.0
pi_integral_const 0.0
pi_proportional_scale 0.0
pi_proportional_exponent -0.3
pi_proportional_norm_max 0.7
pi_integral_scale 0.0
pi_integral_exponent 0.4
pi_integral_norm_max 0.3
step_threshold 2.0
first_step_threshold 0.00002
max_frequency 900000000
clock_servo pi
sanity_freq_limit 200000000
ntpshm_segment 0

#

# Transport options

#

transportSpecific 0x0
ptp_dst_mac 01:1B:19:00:00:00
p2p_dst_mac 01:80:C2:00:00:0E
udp_ttl 1

udp6_scope 0x0E
uds_address /var/run/ptp4l
#

# Default interface options

#

clock_type BC
network_transport L2
delay_mechanism E2E
time_stamping hardware
tsproc_mode filter
delay_filter moving_median
delay_filter_length 10
egressLatency 0
ingressLatency 0
boundary_clock_jbod 0

#

# Clock description

#

productDescription ;;
revisionData ;;
manufacturerldentity 00:00:00

B 5=/l PTP 4
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userDescription ;
timeSource 0xA0

recommend:

- profile: boundary-clock

priority: 4
match:

- nodeLabel: "node-role.kubernetes.io/$mcp"

3 5.7. PTP 153K 3 CR BCiE LT

CRE

name

ptp4lOpts

ptp4lConf

<interface_1>

<interface_2>

tx_timestamp_time
out

boundary_clock_jb
od

phc2sysOpts

ptpSchedulingPoli

cy

ptpSchedulingPrio
rity

70
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PtpConfig CR #9£&#,

BESE—1THNE 1 profile FIE4H,

EEME—IHHEESRN ROEEEREN RBET.

7 ptpdl [RS5IEE RSB B LI, ZATARN S &M% EO AR -i
<interface> FRSSECE X4 -f /etc/ptpdl.conf, F MO L FRFIAR
FEREX 1B S,

18 E T ptpdl /il R TR ECSE. 10, ens1f0 @S kB
Pumaster i, ens1f3 B3 EREMI% %,

WAL e,

RERSH D,

%I F Intel Columbiaville 800 %%l NIC, ¥ tx_timestamp_timeout % &
50,

% F Intel Columbiaville 800 %%l NIC, i&Hi{% boundary_clock_jbod
HEHN 0, XF Intel Fortville X710 %% NIC, 5HAR
boundary_clock_jbod iZ& 7 1,

71 phc2sys [RF5IEERGIBLE LT, NRLELFENZE, PTP Operator A&
A 5h phc2sys RS,

ptp4l #1 phc2sys FHIZHIHE KBS, BRiL{EH SCHED _OTHER. 7EX#
FIFO EM RS L&A SCHED_FIFO,

% ptpSchedulingPolicy 1% &> SCHED_FIFO i, FHF5 ptp4dl
phc2sys #H#E2%E FIFO (LN EHE (12 65) ., H
ptpSchedulingPolicy % & SCHED_OTHER i}, F{&F
ptpSchedulingPriority =%,
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CR¥R fed

ptpClockThreshold =%, 1R %% ptpClockThreshold, FF ptpClockThreshold FE%
BB iIAE. ptpClockThreshold EZE7Eff % PTP I [EFT, PTP master fif
BhE M FEEMET K, holdOverTimeout 27 PTP master clock ¥ FFi%
B, PTP RHPEM4RASER )y FREERUN BIROREIME (LAY B
i) . maxOffsetThreshold #1 minOffsetThreshold % & L 40 #0751
fiz, ©fi15 CLOCK_REALTIME (phc2sys) s master % (ptpal) #1s
HHATIEL, 2 ptpdl 2 phc2sys R ERB X ASEER, PTP I RS
%E&H FREERUN, HE#ELXNEEARN, PTP R HRTSHRIEES

LOCKED,

Bl EBESFE —THZ 1 recommend X REHH, ZEATE LT AHFECE
- IV ERER=Y: OIS

.recommend.profil  157E7 profile #4 & X # .recommend.profile *f R &7F.,

e

.recommend.priorit  {#F 0 £ 99 2 AW —NMELKIEIEE priority. KBUERLERBIR, Rt
y 5 99 EF 5% 10, R =7 LURHE match FE&H E L BIHN 5
ZAORESRE, NI SHNEBERSNARIZT R,

.recommend.matc £ nodeLabel = nodeName {E 15 .recommend.match #i1l/,
h

.recommend.matc B oc get nodes --show-labels @4, FEAXET RAHRH
h.nodeLabel node.Labels # key #*i& nodeLabel. 140, node-
role.kubernetes.io/worker,

.recommend.matc &/ oc get nodes 4, ¥ nodeName i%i& HE B 17 =i RH
h.nodeName node.Name (£, ##, compute-1.example.com,

2. BITUTHERLECR:
I $ oc create -f boundary-clock-ptp-config.yami
1. 127 PtpConfig BeBE 2T 2N AR =,

a. IZ1TLLTF M4, FKEX openshift-ptp #y % 22 B Y pod FIIZK :

I $ oc get pods -n openshift-ptp -0 wide

it Bl
NAME READY STATUS RESTARTS AGE IP NODE
linuxptp-daemon-4xkbb 1/1 Running 0 43m 10.1.196.24  compute-
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0.example.com

linuxptp-daemon-tdspf 1/1 Running 0 43m 10.1.196.25 compute-
1.example.com

ptp-operator-657bbb64c8-2f8sj 1/1  Running 0 43m 10.129.0.61  control-
plane-1.example.com

b. KERBERTIEH. KES5 PtpConfig ELEE P HEEM T =X M linuxptp P #HIZMH
B IBITUTHRS:

I $ oc logs linuxptp-daemon-4xkbb -n openshift-ptp -c linuxptp-daemon-container

it Bl

11115 09:41:17.117596 4143292 daemon.go:107] in applyNodePTPProfile
11115 09:41:17.117604 4143292 daemon.go:109] updating NodePTPProfile to:
11115 09:41:17.117607 4143292 daemon.go:110]
11115 09:41:17.117612 4143292 daemon.go:102] Profile Name: profile1
11115 09:41:17.117616 4143292 daemon.go:102] Interface:

11115 09:41:17.117620 4143292 daemon.go:102] Ptp4|Opts: -2

11115 09:41:17.117623 4143292 daemon.go:102] Phc2sysOpts: -a -r -n 24
11115 09:41:17.117626 4143292 daemon.go:116]

HibFiR
o JyPTP FEHESE FIFO (LESAE
o FCE PTP REEHBIA HGIERF

5.2.8.1. 4% linuxptp AR5 ERE 73 NIC FE 489101 ST pf

1A LLEIT &8 NIC 82— PtpConfig BE X FHR(CR)M SR, ¥ linuxptp BRSS
(ptp4l. phc2sys) EZE }IX NIC FEHFRYH SR H,

M NIC FEHAVHEFZD NIC EERIBREN EFASE B, FRED NIC B9 ptpal LIRSS T
B,

SEREH
e % OpenShift CLI (oc) .
e UIBZH cluster-admin & MAEF 515 &%,

o L% PTP Operator.

it =

1. SR HEIRE PtpConfig CR, & NIC &/ "Configuring linuxptp BR S5 1E M R 8" B9 5|
F CR, {EHEA CRBIET, Hi0

a. il boundary-clock-ptp-config-nic1l.yaml, ~}j phc2sysOpts {5E1H :
apiVersion: ptp.openshift.io/v1

kind: PtpConfig
metadata:

72



B 5=/l PTP 4

name: boundary-clock-ptp-config-nic1
namespace: openshift-ptp
spec:
profile:
- name: "profile1"
ptp4IOpts: "-2 --summary_interval -4"
ptp4iCont: | €)
[ens5fi1]
masterOnly 1
[ens5f0]
masterOnly 0

phc2sysOpts: "-a -r -m -n 24 -N 8 -R 16" @)

Q@ SEFBEHEORED ptpdl fEH— DL EL, B4, ens5f0 M grandmaster F i
%, ens5f1 AL EHEIILE,

Q FTE&H phc2sysOpts (E, -m fFE S it E stdout, linuxptp-daemon DaemonSet
R HEFEE R Prometheus 187,

b. fI|# boundary-clock-ptp-config-nic2.yaml, fff|& phc2sysOpts FE&, LUTL£ZHEE=-F|
NIC # phc2sys IRZS :

apiVersion: ptp.openshift.io/v1
kind: PtpConfig
metadata:
name: boundary-clock-ptp-config-nic2
namespace: openshift-ptp
spec:
profile:
- name: "profile2"
ptp4IOpts: "-2 --summary_interval -4"
ptp4iCont: | €)
[ens7f1]
masterOnly 1
[ens7f0]
masterOnly 0

Q FEEZA NICE I8 EFMENEDREE) ptpdl /EH— s,

LM EE 1 PtpConfig CR A5E 2l kR phc2sysOpts FE, LIZREZ
N NIC EBY phe2sys RS .

2. IBfTLAT 4 A NIC PtpConfig CR :

a. B3 CREHNE— NIC EZE& PTP :

I $ oc create -f boundary-clock-ptp-config-nic1.yaml
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b. Il CR ¥ HNEZ/ NIC E2i& PTP :

I $ oc create -f boundary-clock-ptp-config-nic2.yaml

e &7 PTP Operator @& N NIC M A T PtpConfig CR, IS5 %EE T I NIC BT sxt
R linuxptp SEFARRMBE R, B0, ZTUTHS

I $ oc logs linuxptp-daemon-cvgré -n openshift-ptp -c linuxptp-daemon-container

i th Bl

ptp41[80828.335]: [ptp4l.1.config] master offset 5s2freq -5727 path delay 519
ptp41[80828.343]: [ptp4l.0.config] master offset -5 82 freq -10607 path delay 533
phc2sys[80828.390]: [ptp4l.0.config] CLOCK_REALTIME phc offset 1 82 freq -87239
delay 539

5.2.8.2. % linuxptp EZE&E X NIC Intel ES10 PTP /1 R Eh By = o B 14 R

&R LU linuxptp BRSS ptpdl 71 phc2sys EZE N PTP i REME (T-BC) M=l A (HA) RGHT#,

= &) FAME RGBS FA S B I NIC Intel ES10 Salem #TEREMHHIZ AN IR, BLE N ARE B, B
NREHLFISE HA KB, BMEEEEESHER profile, EAILUFEAN NIC iEERIERM LHENS
B, A NIC TR ehiR 4 IR Ag ptpal 241,

B PtpConfig BHE X FHR (CR) W&, ¥ NICHEEH T-BC #M1ZE=1 PtpConfig CR, LEEM ™
NIC =z [A]BS=T AT,

HE

&I LAEBCE HA 9 PtpConfig CR A% & phc2SysOpts 12£1i, 7E PtpConfig CR H%
phc2sysOpts FE&iXE NEE H 1 NIC B9 PtpConfig CR HIZEF=&F R, X ABAIE HFE D
BLBS X E IR phe2sys 12,

=/ PtpConfig CR EdE =& A ARSI ¥R 5. CR YIS ptpalOpts FEXIXE HZEFRFEH, LABALE
ptp4l i#%2i1217, CR 7£ spec.profile.ptpSettings.haProfiles # T 10 ptpdl EEEMNEBLE, FIHiX LR
BENAKEREFTIRZREH4 phe2sys RS, HHEIN ptpdl KIS, phc2sys BRS5FUIHEI%1D ptpal
BB, YEEBEBEFEEN, phc2sys RS FIRE BIFRIBRE.

BF

iR {$ spec.recommend.priority % & 7 1&FAREE HA BIFTE =1 PtpConfig CR 1Y
(ER

FoRFM

e % OpenShift CLI (oc) .
o LIEA cluster-admin £ M E - S5 & %,

e L% PTP Operator.
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o {FfH Intel ES10 Salem #HEM NIC ECBEEEE T o

it

1. BB A HIRE PtpConfig CR, & NIC fEA"’ linuxptp BRZSECE NI NIC FEHR 1 SR eh
B CRENEA CREIBIH,

a. fll& ha-ptp-config-nicl.yaml X4, 7 phc2sysOpts FRIEE—NLFRFHE, FH0 :

apiVersion: ptp.openshift.io/v1
kind: PtpConfig
metadata:

name: ha-ptp-config-nict

namespace: openshift-ptp

spec:

profile:

- name: "ha-ptp-config-profile1"
ptp4IOpts: "-2 --summary_interval -4"
ptp4iCont: | €)

[ens5f1]

masterOnly 1

[ens5f0]

masterOnly 0
#.

phc2sysOpts: ™ 9

Q@ SEFBEHEORAD ptpdl fEH— LI EL, B4, ens5f0 M grandmaster F i
%, ens5f1 AL EHEIILE,

Q FAZEFREXE phc2sysOpts, X LE(HMELE S A 1R PtpConfig CR #Y
spec.profile.ptpSettings.haProfiles FEXIE T,

b. iZfTLL T4, N NIC 1R PtpConfig CR :

I $ oc create -f ha-ptp-config-nic1.yaml

c. fl# ha-ptp-config-nic2.yaml 3x{+, 5y phc2sysOpts FEXIEE—NZF/FH, Fi0

apiVersion: ptp.openshift.io/v1
kind: PtpConfig
metadata:

name: ha-ptp-config-nic2

namespace: openshift-ptp

spec:

profile:

- name: "ha-ptp-config-profile2"
ptp4IOpts: "-2 --summary_interval -4"
ptp4IConf: |

[ens7f1]
masterOnly 1
[ens7f0]
masterOnly 0
#..
phc2sysOpts: ™
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d. 2174, 4 NIC 2 A PtpConfig CR :

$ oc create -f ha-ptp-config-nic2.yaml

2. fIREE HA REN## PtpConfig CR, 40 :

a. f/E ptp-config-for-ha.yaml 32{4, ¥ haProfiles X B N5 EEH 1 NIC 89 PtpConfig CR
Fi% B metadata.name FEXPLED, 5140 : haProfiles: ha-ptp-config-nic1,ha-ptp-
config-nic2

apiVersion: ptp.openshift.io/v1

kind: PtpConfig

metadata:
name: boundary-ha
namespace: openshift-ptp
annotations: {}

spec:
profile:
- name: "boundary-ha"
ptp4lOpts: " ﬂ

phc2sysOpts: "-a -r -n 24"
ptpSchedulingPolicy: SCHED_FIFO
ptpSchedulingPriority: 10
ptpSettings:

logReduce: "true"

haProfiles: "$profile1,$profile2"

recommend:
- profile: "boundary-ha"

priority: 4
match:

- nodeLabel: "node-role.kubernetes.io/$mcp"

@ © pipalOpts FREBHEFHR, MRETHE, plptl HRFBHKTHE—N"E
EiR

BF

EECE 514~ NIC ) PtpConfig CR A, ~ZR A& A PtpConfig CR,

TLL R4 3N A HA PtpConfig CR :

$ oc create -f ptp-config-for-ha.yaml

e Uik PTP Operator @& B EHN A PtpConfig CR, HUTLLTHEE :
a. IZ1TLLTF M4, FKEX openshift-ptp iy 22 B Y pod FIIZK :

$ oc get pods -n openshift-ptp -0 wide
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it Bl
NAME READY STATUS RESTARTS AGE IP NODE
linuxptp-daemon-4xkrb 1/1 Running 0 43m 10.1.196.24  compute-

0.example.com
ptp-operator-657bbg64c8-2f8sj 1/1  Running 0 43m 10.129.0.61  control-
plane-1.example.com

% 1% RE— linuxptp-daemon pod.

b. BT T @G, RERBERSIEN. &S PtpConfig EoES P IEEMN T A RH
linuxptp P #HEMHEE.

cak

I $ oc logs linuxptp-daemon-4xkrb -n openshift-ptp -c linuxptp-daemon-container

it Bl

11115 09:41:17.117596 4143292 daemon.go:107] in applyNodePTPProfile
11115 09:41:17.117604 4143292 daemon.go:109] updating NodePTPProfile to:
11115 09:41:17.117607 4143292 daemon.go:110]
11115 09:41:17.117612 4143292 daemon.go:102] Profile Name: ha-ptp-config-profile1
11115 09:41:17.117616 4143292 daemon.go:102] Interface:

11115 09:41:17.117620 4143292 daemon.go:102] Ptp4|Opts: -2

11115 09:41:17.117623 4143292 daemon.go:102] Phc2sysOpts: -a -r -n 24

11115 09:41:17.117626 4143292 daemon.go:116]

5.2.9. ¥ linuxptp AR5 ESE N & ML B
&R LLES A8 PtpConfig B E L HIR(CR)A &R YT linuxptp AR5 (ptpdl. phc2sys) Eoi&HE AT
B,

P2y~

& PtpConfig CR /=fil, ¥ linuxptp ARSI E NFERMFIMNERE R F, XN
CR%XBEHEE PTP IREE M., EEE PTP IREEH, 1E 7 ptpdlOpts. ptpaiConf #l
ptpClockThreshold % & &4 #ME. REERSAEHNFEE ptpClockThreshold, 15
BEELR, ESH'ERE PTP REEHENALGREF",

FRFM

e % OpenShift CLI (oc) .
o LIEA cluster-admin £ M E - &5 &%,

e L% PTP Operator.

1. B/ LLF PtpConfig CR, #AS7E ordinary-clock-ptp-config.yaml X4 H{#7%F YAML,

77



OpenShift Container Platform 4.18 IS %%

PTP E&H fhEc & Hl

apiVersion: ptp.openshift.io/v1
kind: PtpConfig
metadata:
name: ordinary-clock
namespace: openshift-ptp
annotations: {}
spec:
profile:
- name: ordinary-clock
# The interface name is hardware-specific
interface: $interface
ptp4lOpts: "-2 -s"
phc2sysOpts: "-a -r -n 24"
ptpSchedulingPolicy: SCHED_FIFO
ptpSchedulingPriority: 10
ptpSettings:
logReduce: "true"
ptp4IConf: |
[global]
#
# Default Data Set
#
twoStepFlag 1
slaveOnly 1
priority1 128
priority2 128
domainNumber 24
#utc_offset 37
clockClass 255
clockAccuracy OxXFE
offsetScaledLogVariance OxFFFF
free_running 0
freq_est_interval 1
dscp_event 0
dscp_general 0
dataset_comparison G.8275.x
G.8275.defaultDS.localPriority 128
#
# Port Data Set
#
logAnnouncelnterval -3
logSynclinterval -4
logMinDelayReqInterval -4
logMinPdelayReqlnterval -4
announceReceiptTimeout 3
syncReceiptTimeout 0
delayAsymmetry 0
fault_reset_interval -4
neighborPropDelayThresh 20000000
masterOnly 0
G.8275.portDS.localPriority 128
#
# Run time options
#
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assume_two_step 0
logging_level 6
path_trace_enabled 0
follow_up_info O

hybrid_e2e 0
inhibit_multicast_service 0
net_sync_monitor 0
tc_spanning_tree 0
tx_timestamp_timeout 50
unicast_listen 0
unicast_master_table 0
unicast_req_duration 3600
use_syslog 1

verbose 0
summary_interval 0
kernel_leap 1
check_fup_sync 0
clock_class_threshold 7

#

# Servo Options

#

pi_proportional_const 0.0
pi_integral_const 0.0
pi_proportional_scale 0.0
pi_proportional_exponent -0.3
pi_proportional_norm_max 0.7
pi_integral_scale 0.0
pi_integral_exponent 0.4
pi_integral_norm_max 0.3
step_threshold 2.0
first_step_threshold 0.00002
max_frequency 900000000
clock_servo pi
sanity_freq_limit 200000000
ntpshm_segment 0

#

# Transport options

#

transportSpecific 0x0
ptp_dst_mac 01:1B:19:00:00:00
p2p_dst_mac 01:80:C2:00:00:0E
udp_ttl 1

udp6_scope 0x0E
uds_address /var/run/ptp4l
#

# Default interface options
#

clock_type OC
network_transport L2
delay_mechanism E2E
time_stamping hardware
tsproc_mode filter
delay_filter moving_median
delay_filter_length 10
egressLatency 0
ingressLatency 0

B 5=/l PTP 4
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80

boundary_clock_jbod 0

#

# Clock description

#

productDescription ;;

revisionData ;;

manufacturerldentity 00:00:00

userDescription ;
timeSource 0xA0
recommend:

- profile: ordinary-clock

priority: 4
match:

- nodeLabel: "node-role.kubernetes.io/$mcp"

3 5.8. PTP @M #f CR Bd & kTl

CRE

interface

ptp4lOpts

phc2sysOpts

ptp4lConf

tx_timestamp_time
out

boundary_clock_jb
od

ptpSchedulingPoli
cy

3T

PtpConfig CR #9£&#5,

EESFE—IHZ 4 profile WEH, BIMEEBEMNEZHBEEZIMH—H,
157E ptpdl RS EFEANMLZED, Mens787f1,

7 ptpdl RSFHEE RSB E LI, 5140 -2 KiLEE IEEE 802.3 ML, %
AR & & M4 0 L7 -i <interface> MRS ERE 4 -f
/etc/ptpdl.conf, XM HEOAFMMARSEEX B ShMN, Mo --
summary_interval -4 S&xf i OEA PTP REEH.

71 phc2sys [RF5IEEROIBLE LT, NRLELFENZE, PTP Operator A&
JA5h phe2sys iR%5. % F Intel Columbiaville 800 Series NIC, %
phc2sysOpts %% & -a -r -m -n 24 -N 8 -R 16 -m {25 H
stdout. linuxptp-daemon DaemonSet #1f B&EF 4K Prometheus
1T,

EE—1NF/FHR, HhasSESEHRILL /etc/ptpdl.conf XHHEE, &
FERKINEE, FEFERBE,

%I F Intel Columbiaville 800 %%l NIC, FF tx_timestamp_timeout % &
50,

%I F Intel Columbiaville 800 %% NIC, /¥ boundary_clock_jbod #*i&
5 0o

ptp4l #1 phc2sys #HiZHFE KL, BRiAEH SCHED_OTHER. EX%X#F
FIFO EM RS L&A SCHED_FIFO,



CRE

ptpSchedulingPrio
rity

ptpClockThreshold

il
.recommend.profil

e

.recommend.priorit
y

.recommend.matc
h

.recommend.matc
h.nodelLabel

.recommend.matc
h.nodeName

a. IZ1TLLTF M4, FKEX openshift-ptp iy 22 B Y pod FIIK :

sk

% ptpSchedulingPolicy 1% &> SCHED_FIFO i, FHF5 ptp4l
phc2sys 2% E FIFO {LENBIEHE (12 65) . H
ptpSchedulingPolicy #%i& % SCHED_OTHER I, F~{&H
ptpSchedulingPriority =%,

Ak, WR%%E ptpClockThreshold, AT ptpClockThreshold FE%
BB IAE. ptpClockThreshold EZE7Eff % PTP I [HFT, PTP master fif
BhE M FEEMET K, holdOverTimeout 27 PTP master clock ¥ FFi%
B, PTP RHPEM4RASESR )y FREERUN BIROR[RIME (LAY B

i) . maxOffsetThreshold #1 minOffsetThreshold % & L 40 #) 7 B
fi, ©i15 CLOCK_REALTIME (phc2sys) 5% master % (ptp4l) #fE
HATHIR, % ptpdl S phc2sys RBEREEIXNEEN, PTP R HukESHK
#%&7 FREERUN, H{EH&ELXNEEAN, PTP RHRSHEES

LOCKED,

BEBFE—1E% 1 recommend X REEH, ZHAE X T ISR E

RN R BRI,

15 E7E profile %4 & X 4 .recommend.profile % & & 5.

xFF @B, fF .recommend.priority i & 0,

£ nodeLabel = nodeName {E 15 .recommend.match #ill/,

#id oc get nodes --show-labels &4, FEHMRE T = RH
node.Labels #J key ¥ i& nodeLabel. 140, node-
role.kubernetes.io/worker,

f#fH oc get nodes %4, J¥nodeName ¥ & H3E B 17 mxf KA
node.Name (£, ##, compute-1.example.com,

T T 43>k A2 PtpConfig CR :

$ oc create -f ordinary-clock-ptp-config.yaml

1. 127 PtpConfig BLEE R E BN AR Ro

I $ oc get pods -n openshift-ptp -0 wide

it Bl

B 5=/l PTP 4
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NAME READY STATUS RESTARTS AGE IP NODE
linuxptp-daemon-4xkbb 1/1 Running 0 43m 10.1.196.24  compute-
0.example.com

linuxptp-daemon-tdspf 1/1 Running 0 43m 10.1.196.25 compute-

1.example.com
ptp-operator-657bbb64c8-2f8sj 1/1  Running 0 43m 10.129.0.61  control-
plane-1.example.com

b. MERBERLIEM. &S PtpConfig BLESEFIEERN T mUA M linuxptp SF#TEHIH

Ho IBITLL TR

I $ oc logs linuxptp-daemon-4xkbb -n openshift-ptp -c linuxptp-daemon-container

it Bl

11115 09:41:17.117596 4143292 daemon.go:107] in applyNodePTPProfile
11115 09:41:17.117604 4143292 daemon.go:109] updating NodePTPProfile to:
11115 09:41:17.117607 4143292 daemon.go:110]
11115 09:41:17.117612 4143292 daemon.go:102] Profile Name: profile1
11115 09:41:17.117616 4143292 daemon.go:102] Interface: ens787f1
11115 09:41:17.117620 4143292 daemon.go:102] Ptp4lOpts: -2 -s

11115 09:41:17.117623 4143292 daemon.go:102] Phc2sysOpts: -a -r -n 24
11115 09:41:17.117626 4143292 daemon.go:116]

HibFiR
o JyPTP HEHERE FIFO (LESAE
o FCE PTP REEHBIA HERF

5.2.9.1. Intel Columbiaville ES00 series NIC {E5 PTP &I ihs#

TREDR T 5| PTP EBERTMEVEN, LUEM Intel Columbiaville ES00 &%l NIC 1 1 @RS
Bh, 7ERFRIEEEM PtpConfig B E X ¥HR(CR)HIFITEN,

# 5.9. Intel Columbiaville NIC B PTP i%i&

PTP ECi& HEFRE

phc2sysOpts -a-r-m-n24-N8-R16
tx_timestamp_timeout 50
boundary_clock_jbod 0

%I F phc2sysOpts, -m <155 2% E stdout, linuxptp-daemon DaemonSet f#47 H
B FFE K Prometheus FE#T.

5.2.9.2. 1% linuxptp BRSSECE N E A NiRmA NIC TTRHIE @ #f
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& a] LLES A8 PtpConfig B E L HTR(CR)XER, & linuxptp BR%5 (ptp4dl. phc2sys)ELiE i A Wi O
NIC TURHE B, EEBATEIRO NIC BB, MR—NMHROXY, FEOKES, 4P
PTP i AR,

BF

F linuxptp BRSECE A RImE NIC TTREEBR IR 22— MR EE, BARTIE
NEERZLIME” mARSS TR (SLA) ZFF, HINREWREHTTE. AIETHEEEES
R EREN], XERATEINEE R LUER AR RI{AHNThE, FENIEFLNE

RHRBE L,

BRIBEATUTNESZFBEEMESER, BESHBRTTIEE L,

FoRFM

e % OpenShift CLI (oc) .
e LIEXH cluster-admin M &5 &%,
e L% PTP Operator.

o AT AMNHO NIC B x86_64 224,

it =3
1. GIZLLT PtpConfig CR, #AE7E oc-dual-port-ptp-config.yaml X4 H{R7E YAML,

PTP @ i B B O B iE =51

apiVersion: ptp.openshift.io/v1
kind: PtpConfig
metadata:
name: ordinary-clock-1
namespace: openshift-ptp
spec:
profile:
- name: oc-dual-port

phc2sysOpts: -a - -n 24 -N 8 -R 16 -u 0 )

ptp4iCont: |- €
[ens3f2]
masterOnly 0
[ens3f3]
masterOnly 0
[global]
#
# Default Data Set
#
slaveOnly 1 @)

#...

@ i otpd RS IEERSERE LT,

J ptpdl (RS EEHE OB B, EAFIF, 7 ens3f2 #l ens3f3 #Oi% & masterOnly 0 A it
ens3 FEO _EMF Nim OE RIS S ELEN #5217, 5 slaveOnlv 1 HisEAEE S, hEZER
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Eﬁ{% /\*”‘EIVEjj/%E/I\ﬁﬁET’EEPJeﬁ, /jj_AlffﬁD'f"Ejj Llstenlng iﬁ”ﬁlilh E’JﬁmHT@FL
17,

1 ptpdl B2 & H (UE N E @ #HE 1T,

o

2. i5{TLA T er 43k 6] PtpConfig CR :

$ oc create -f oc-dual-port-ptp-config.yami

1. 2% PtpConfig FeBE RS BN AR &,
a. IZ1TLLTF M4, FKEX openshift-ptp #3822 B Y pod FIIZK :

I $ oc get pods -n openshift-ptp -0 wide

i th 7 Bl
NAME READY STATUS RESTARTS AGE IP NODE
linuxptp-daemon-4xkbb 1/1 Running 0 43m 10.1.196.24  compute-
0.example.com
linuxptp-daemon-tdspf 1/1 Running 0 43m 10.1.196.25 compute-
1.example.com
ptp-operator-657bbb64c8-2f8sj 1/1  Running 0 43m 10.129.0.61  control-
plane-1.example.com

b. 1‘/‘\ HEEBREIRETIEM. &5 PtpConfig EBESHIEER T =X FH linuxptp P2 A

o L'f—J'J'/L-F T

I $ oc logs linuxptp-daemon-4xkbb -n openshift-ptp -c linuxptp-daemon-container

it A
11115 09:41:17.117596 4143292 daemon.go:107] in applyNodePTPProfile
11115 09:41:17.117604 4143292 daemon.go:109] updating NodePTPProfile to:
11115 09:41:17.117607 4143292 daemon.go:110]
11115 09:41:17.117612 4143292 daemon.go:102] Profile Name: oc-dual-port
11115 09:41:17.117616 4143292 daemon.go:102] Interface: ens787f1
11115 09:41:17.117620 4143292 daemon.go:102] Ptp4lOpts: -2 --summary_interval -4
11115 09:41:17.117623 4143292 daemon.go:102] Phc2sysOpts: -a-r-n24 -N 8 -R 16 -u
0
11115 09:41:17.117626 4143292 daemon.go:116]

Hth B

o HX¥F linuxptp lRFSECE HEH PTP REEHE B HHTE RS CR, HSH R linuxptp R
SSBCE v E @ B,

o FAXIHO NIC KRS PTP L EATHHITLR

o FAXIHO NIC KiRE PTP L EATHHITLR
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5.2.10. 7 PTP 4B & FIFO (LAESAE

HEREEERAENAEHHEMIMBRE D, PTP P RRELREESZIRA CPU & A2 LR KRB EA
M — #2517, BUAERT, PTP 426/ SCHED_OTHER %Mz T, EmMET, XLLi2aas
RBERETERERENRELR,

BB IR R, A LUSE PTP Operator linuxptp FRSSECE h foiF 4 i2fE A SCHED_FIFO

HRI&Z1T, HNER ) PtpConfig CRi%& T SCHED_FIFO, Il ptp4l #1 phc2sys fF1E chrt IR B ZRFiz
17, B H PtpConfig CR ¥ ptpSchedulingPriority FEX 1% &,

A & ptpSchedulingPolicy 2 rEH, RELBEERE RN ¥ HRE,
it
1. 4w%E PtpConfig CRECEE :

I $ oc edit PtpConfig -n openshift-ptp

2. BX ptpSchedulingPolicy #1 ptpSchedulingPriority FE% :
apiVersion: ptp.openshift.io/v1
kind: PtpConfig
metadata:
name: <ptp_config_name>
namespace: openshift-ptp
spec:
profile:
- name: "profile1"

ptpSchedulingPolicy: SCHED_FIFO €))
ptpSchedulingPriority: 10 g

Q ptp4l 1 phc2sys 289 HRE MG, EXH FIFO MRS L&A SCHED_FIFO,

© % HEBH(E-65, AT ptpal Al phc2sys HIZEE FIFO 55

3. REFHEH, LUSEHRNAZ PtpConfig CR,

1. REX linuxptp-daemon pod BI&FREA N PtpConfig CR BN 77 5 -

I $ oc get pods -n openshift-ptp -0 wide

i th o Bl
NAME READY STATUS RESTARTS AGE IP NODE
linuxptp-daemon-gmv2n 3/3  Running 0 1d17h 10.1.196.24 compute-

0.example.com
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linuxptp-daemon-lgm55 3/3 Running 0 1d17h 10.1.196.25 compute-
1.example.com
ptp-operator-3r4dcvi7f4-zndk7 1/1  Running 0 1d7h 10.129.0.61 control-plane-

1.example.com

2. & ptpdl HEREFEAEHDN chrt FIFOIE1T :

I $ oc -n openshift-ptp logs linuxptp-daemon-Igm55 -c linuxptp-daemon-container|grep chrt

i th o B

11216 19:24:57.091872 1600715 daemon.go:285] /bin/chrt -f 65 /usr/sbin/ptp4l -f
/var/run/ptp4l.0.config -2 --summary_interval -4 -m

5.2.11. 4 linuxptp fR 5 ECE B &t iE

linuxptp P REKRTRAFHXBNNAS, FREEEREHISENHEIHMIMEREHD, JILEAE
TLJ\//J\\DDE”T?{L%%T I:F'

gﬂ@\ﬁyi H /L.\/én_.\, ,.,\__Uylﬁﬂ PtpCOnflg g I:E.XJ'_'\ I}? (CR) *?#B?Tﬁ% master offset 1EE’] E IL.\/
E. master offset Hi&H 2 LR J AT & L AT T s E0F] master B 4HZ [A] B X 51,

FeRE M
o % OpenShift CLI (oc) .
o LIEA cluster-admin i A B9 &%,

e % PTP Operator.

it 3
1. Yw%E PtpConfig CR :

I $ oc edit PtpConfig -n openshift-ptp

2. 7£ spec.profile 1, 70 ptpSettings.logReduce #i#&, FIHE N true :

apiVersion: ptp.openshift.io/v1
kind: PtpConfig
metadata:
name: <ptp_config_name>
namespace: openshift-ptp

spec:
profile:
- name: "profile1"

ptpSettings:
logReduce: "true"
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==
- R T TR, ERLUFL ARk E 2 False, FEEE master REHER.
3. REFHEH, LUSEHRNAZ PtpConfig CR,

1. REX linuxptp-daemon pod BIZFREA N F PtpConfig CR BN 77 5 -

I $ oc get pods -n openshift-ptp -0 wide

i th 7 Bl
NAME READY STATUS RESTARTS AGE IP NODE
linuxptp-daemon-gmv2n 3/3  Running 0 1d17h 10.1.196.24 compute-
0.example.com
linuxptp-daemon-lgm55 3/3 Running 0 1d17h 10.1.196.25 compute-
1.example.com
ptp-operator-3r4dcvi7f4-zndk7 1/1  Running 0 1d7h 10.129.0.61 control-plane-

1.example.com

2. BT, Tk master RBERRETFSEEHED :

$ oc -n openshift-ptp logs <linux_daemon_container> -c linuxptp-daemon-container | grep
"master offset" ﬂ

Q <linux_daemon_container> 2 linuxptp-daemon pod 8% #5, #0 linuxptp-daemon-
gmv2n,

UIRECE logReduce HIAEHET, XS RTE linuxptp SEH 2 B & F &M master offset
S,

5.2.12. I, PTP Operator t%f&HE&

BT HUTU TS B HERR PTP Operator HBYE I, [A] I,
FeRE M
e Z2%E OpenShift Container Platform CLI (o¢)
o LIEZH cluster-admin $i8FHE F B9 E %,
o FAZHE PTP WENTHENEEEHZREE PTP Operator,
bk =
1 REEHPNEENT SKINERE T Operator FIRVEXR,

I $ oc get pods -n openshift-ptp -0 wide

it Bl
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NAME READY STATUS RESTARTS AGE IP

linuxptp-daemon-Imvgn 3/3 Running 0 4d17h 10.1.196.24 compute-

0.example.com

linuxptp-daemon-qhfg7 3/3 Running 0 4d17h 10.1.196.25 compute-

1.example.com
ptp-operator-6b8dcbf7f4-zndk7 1/1  Running 0 5d7h 10.129.0.61
1.example.com

control-plane-

U5 A PTP fast B4 E 40, 459 linuxptp-daemon pod B E R 3/3, 1R

ZRAEEH PTP fast B4 24, N&ER2/2,

2. RERRPESSHRIFIEMS,

I $ oc -n openshift-ptp get nodeptpdevices.ptp.openshift.io

=1
NAME AGE
control-plane-0.example.com 10d
control-plane-1.example.com 10d
compute-0.example.com 10d
compute-1.example.com 10d
compute-2.example.com 10d

3. RETRMEA PTP W& #EO :
I $ oc -n openshift-ptp get nodeptpdevices.ptp.openshift.io <node_name> -o yaml

Hep:

<node_name>

EEMEH M =, 20 compute-0.example.com,
i~ Bl

apiVersion: ptp.openshift.io/v1
kind: NodePtpDevice
metadata:
creationTimestamp: "2021-09-14T16:52:33Z2"
generation: 1
name: compute-0.example.com
namespace: openshift-ptp
resourceVersion: "177400"
uid: 30413db0-4d8d-46da-9bef-737bacd548fd
spec: {}
status:
devices:
- name: eno1
- hame: eno2
- name: eno3
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- name: eno4
- name: enp5s0f0
- name: enp5s0f1

4. @m0 linuxptp-daemon pod, &% PTP EOREES5 XM HHIIES.

a.

2T LT 4 R KER linuxptp-daemon pod BY&FRLL & 1 B HERR RS 895 B 17 R

ey
I $ oc get pods -n openshift-ptp -0 wide

it Bl
NAME READY STATUS RESTARTS AGE IP NODE
linuxptp-daemon-Imvgn 3/3 Running 0 4d17h 10.1.196.24 compute-
0.example.com
linuxptp-daemon-qhfg7 3/3  Running 0 4d17h 10.1.196.25 compute-

1.example.com
ptp-operator-6b8dcbf7f4-zndk7 1/1  Running 0 5d7h 10.129.0.61 control-
plane-1.example.com

b. TELFZ shell EIFFFHI linuxptp-daemon &35 :

I $ oc rsh -n openshift-ptp -c linuxptp-daemon-container <linux_daemon_container>

Her:

<linux_daemon_container>

MBS, 10 linuxptp-daemon-Imvgn,

c. 7£5 linuxptp-daemon & 25742 shell 3, fEMA PTP Management Client (pmc) TR
VETRLZAED, Z1TUT pme 4, LUIGE PTP K&MESIRE, W ptpal.

I # pmc -u -f /var/run/ptp4l.0.config -b 0 'GET PORT_DATA_SET'

LT B Th R4 3 3 B B TR B

sending: GET PORT_DATA_SET
40a6b7.fffe.166ef0-1 seq 0 RESPONSE MANAGEMENT PORT_DATA_SET

portldentity 40a6b7.fffe.166ef0-1
portState SLAVE
logMinDelayReqInterval -4
peerMeanPathDelay 0
logAnnouncelnterval -3
announceReceiptTimeout 3

logSyncinterval -4
delayMechanism 1
logMinPdelayReqlnterval -4
versionNumber 2

5. %fF GNSS-sourced grandmaster i[5, Z{TLA R a9 L IUE in-tree NIC ice BNFRF R E IE

ta, fian -
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I $ oc rsh -n openshift-ptp -c linuxptp-daemon-container linuxptp-daemon-74m2g ethtool -i
ens7f0

it Bl

driver: ice
version: 5.14.0-356.bz2232515.e19.x86_64
firmware-version: 4.20 0x8001778b 1.3346.0

6. %IF GNSS-sourced grandmaster B84, 1E%IE linuxptp-daemon &23 2% M GNSS antenna

BRES. NRAFEXBWE GNSS 55, NIAKRIETR /devignss0 X4, EBIWIE, 1HZTUT

oo .
T

I $ oc rsh -n openshift-ptp -c linuxptp-daemon-container linuxptp-daemon-jnz6r cat /dev/gnss0

it Bl

$GNRMC,125223.00,A,4233.24463,N,07126.64561,W,0.000,,300823,,,A,V*0A
$GNVTG,,T,,M,0.000,N,0.000,K,A*3D
$GNGGA,125223.00,4233.24463,N,07126.64561,W,1,12,99.99,98.6,M,-33.1,M,,*7E
$GNGSA,A,3,25,17,19,11,12,06,05,04,09,20,,,99.99,99.99,99.99,1*37
$GPGSV,3,1,10,04,12,039,41,05,31,222,46,06,50,064,48,09,28,064,42,1*62

5.2.13. 7£ Intel 800 % %! NIC # 3 EX CGU B DPLL E {4 kR4~

IRB LLB T $TFF debug shell BISEE T mFF & NIC 584, 7E Intel 800 7! NIC #EREX Clock
Generation Unit (CGU) B FZ &A1& (DPLL) B4 hR A,

FeRFM

90

B%2% OpenShift CLI(0c).

RBELLEA cluster-admin F R B3 &%,
BEERBENAHRET Intel 800 RFINIC,

REEHE R PTP FENHRNLERE P RE PTP Operator,

TUL R4 3K/55) debug pod :

151
I oc debug node/<node_name>
H

h

<node_name>
=% Intel 800 %5 NIC BITT 5=,

£ devlink TELURZREZ NIC B2 &% &&FR, & NIC B8 CGU BHEhrA, Flin, =17
IR :
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I sh-4.4# devlink dev info <bus_name>/<device_name> | grep cgu

Hep:

<bus_name>

BRENICHELE, 0, pci.
<device_name>

& NIC % & %&#. 40, 0000:51:00.0,

i th o Bl
cgu.id 36 @)

fw.cgu 8032.16973825.6021 @)

Q CGU BT S

£ CGU Hi21T7H9 DPLL E#hr4A<, DPLL EhR4A7 6201, DPLL =& Z 8032, FH~F&R
16973825 2 DPLL E kA — i Hl iR AR B B (1.3.0.1),

B R AN BN RAESEDEEIE T RIS 3 DN\GLF 6. HF 16973825 9=
##l#& =2 0001 0000 0011 0000 0000 0000 0001, {5 FA — 33 Il {E SR AR 7% El {4 ik
A, BN -

£ 5.10. DPLL E#hrA<

ZHHER D +EtHHE

0001 1
0000 0011 3
0000 0000 0
0000 0001 1

5.2.14. 115 PTP Operator #iE
& LA#E F oc adm must-gather s TINEBXREHNER, 21ES PTP Operator KEXBITHEEFINT R,

FREH
o ATLUFEAEA cluster-admin A& iR EEE,
o B% %k OpenShift CLI(0c).

o B &% PTP Operator,

o1
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AR

o Z{#F must-gather XIS PTP Operator #i3E, E/1EE PTP Operator must-gather %%
%o

I $ oc adm must-gather --image=registry.redhat.io/openshift4/ptp-must-gather-rhel9:v4.18

5.3. 5 REST API V2 I X PTP EHTv &N AER

TERHERET SR EFF 4 @M Precision Time Protocol (PTP) S E N RIZFERT, KB LUE FIRAN
FAf2R pod REREE T BN AR, HITEN ARERFER PTP E4 REST APIv2 1T1H PTP H#4,

~r

UTERREMTFALERPTP ZBHERENARFHN—KRIES. TENEMHENENA
BB T E B ESERE,

HiBR

e PTP E{4 REST APIV2 &%

5.3.1. X F PTP R EEH@FIES

& A Precision Time Protocol (PTP) #5&%E4 REST API v2 {5 N R W RIENEEE T m AR
PTP E14,

RIRE B AAESRE A REST API #4TiR{S. PTP 4 REST API V1 #1 v2 EF O-RAN O-
Cloud Notification API Specification for Event Consumers 4.0, ©&3¥E1E O-RAN
ALLIANCE Specifications #,

HAE PTP &4 REST APl v2 & O-RAN v4,

e

5.3.2. i PTP &4 REST API v2 f:3%& PTP S14

NRARFEEERE ZEHRIE sidecar H{EA O-RAN v4 3% REST API 15 PTP &4, cloud-event-
proxy sidecar A2 FI LR S XN AREFARERNER, MIFEAENAEREFNEMETR, B&%E
REIHEIR,
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B 5= A PTPEH

5.6. M PTP H#4I14E% REST API v2 th3iEE PTP S -t

Node
PTP Operator-managed pod Application pod
linuxptp-daemon Sidecar: cloud Consumer
event proxy application
http 4
PTP4L PHC2SYS (RESTAPI) ¢ l
TSZ2PHC
Cloud native Cloud native
event event
PTP plugin
UNIX domain socket
o EHESBEINEER

PTP Operator EIEH pod HHJ linuxptp-daemon i#F2/E ) Kubernetes DaemonSet 217, HEEE
f linuxptp 7772 (ptp4l. phc2sys, LAKFIEMIFAF grandmaster BF#f ts2phc), linuxptp-daemon
FMEHLEBLS UNIX BERET,

°${¢F’r§5$2% cloud-event-proxy sidecar

PTP f&{M UNIX B EEFILEREM, FHIFHEE$ELS PTP Operator EXEH pod HH) cloud-event-
proxy sidecar, cloud-event-proxy 5 Kubernetes Z il 221 M= 4R 44 BB EIERH Cloud-
Native Network Function (CNF),

°${¢FE'.Z€7FE

PTP Operator EI2H pod 189 cloud-event-proxy sidecar ZM 24, FH#E A PTP H4 REST APl v2
RIEMH,

o SHTRE N AR RIT RO T TS 4
SETE N RRRFREFIEE cloud-event-proxy sidecar &% APIERK, LIOIEE PTP E4IT1H, 114
&, ETENBRFRIITFRRE R PIEERNbE, FEKFILE PTP B4,

5.3.3.E0& PTP R EEMHBE A iz

FEHEBPIIMSEOSSER PTP fast B85, W 7I7E PTP Operator PtpOperatorConfig B E
Y BHR (CR) 8 AR EREH LRI, FHEEOIEM PtpConfig CR HELE ptpClockThreshold (E.

FRFH

e B.% % OpenShift Container Platform CLI (o€).
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o MBLILEH cluster-admin F R - 1D & %,

o B &% PTP Operator,

ff

L=

S

1. 1R PTP Operator BEELLE A PTP IREE 4,

a. 1f ptp-operatorconfig.yaml X4 {RFLLT YAML :

apiVersion: ptp.openshift.io/v1
kind: PtpOperatorConfig
metadata:
name: default
namespace: openshift-ptp
spec:
daemonNodeSelector:
node-role.kubernetes.io/worker: "
ptpEventConfig:

apiVersion: "2.0" ﬂ
enableEventPublisher: true 9

@1t f¥ ptpEventConfig.apiVersion & "2.0", 71 PTP ESH4ME/SH PTP S

REST APIv2, BRIAMEHN ".0%

Q 1Bt 5 enableEventPublisher 1% &/ true 3£/53 8 PTP & E 4@,

£ OpenShift Container Platform 4.13 SiEm AR, ZFHTTP EHAT
PTP E#H}, ERFETE PtpOperatorConfig FHiRFILE
spec.ptpEventConfig.transportHost FE%,

b. Bt PtpOperatorConfig CR :

I $ oc apply -f ptp-operatorconfig.yaml

2. 7 PTP [E A# O 4|& PtpConfig BHE L HIE(CR), FiXi& ptpClockThreshold 1 ptp4lOpts
FIHmBIE. LT YAML &R T W /17E PtpConfig CR X BRI E(E :

spec:
profile:
- name: "profile1"
interface: "enp5s0f0"
ptp4IOpts: "-2 -s --summary_interval -4" ﬂ
phc2sysOpts: "-a -r -m -n 24 -N 8 -R 16" @)
ptp4IConf: ™" 6
ptpClockThreshold: )
holdOverTimeout: 5
maxOffsetThreshold: 100
minOffsetThreshold: -100
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Hth BHR

B 5=/l PTP 4

Bd A0 --summary_interval -4 LUER PTP IREE 4,

FrEEM phc2sysOpts (. -m [FE 2 #iH E stdout, linuxptp-daemon DaemonSet fi##7
HEFHE K Prometheus 87,

BE—1FRE, HPaaEEHIAN /etc/ptpdl.conf XHMEE., EFEMAMRINEE, F

BEREY,

Ali%, #R ptpClockThreshold N7 R #F1E, NIBRIAER T ptpClockThreshold FE&, /I
7 ZRENAR ptpClockThreshold {E, ptpClockThreshold {EEZE PTP master I #H1Eff
% PTP E4RIMET £, holdOverTimeout Z7E PTP master clock fFF iR, PTP i
EHRASESN FREERUN RIS RIE (MR N H4GI) . maxOffsetThreshold 1
minOffsetThreshold X&) N #I, B 15 CLOCK_REALTIME (phc2sys) =X
master &% (ptp4l) BIEFFTILE, 4 ptpdl = phc2sys R EBHIXNEREE, PTP B
PR %E N FREERUN, HREBELXNSEEAN, PTP NHRESHKIEES

LOCKED,

o BX¥F linuxptp lRFSECE HEH PTP REEHE @I HETE RS CR, HSH R linuxptp R
SSECIE yE mi .,

5.3.4.PTP &/ REST API v2 S E N BfEF 5%
PTP E4E B E N AREEEL TN :

1. {5/ POST (M IBF2FI21TH Web RS, LUIEWZTRYE PTP E4 JSON B 1%,

2. 11 PTP E4%I4E& B createSubscription IhEE

3. getCurrentState TEEXC1H PTP EHHIEERN LIS

LUTFRA Go B ¥HER 7 IXLEEK
Go iy PTP 4Rt B RSS2 Thae =~ fl

func server() {
http.HandleFunc("/event", getEvent)
http.ListenAndServe(":9043", nil)

}

func getEvent(w http.ResponseWriter, req *http.Request) {
defer req.Body.Close()
bodyBytes, err := io.ReadAll(req.Body)
if err 1= nil {
log.Errorf("error reading event %v", err)

}

e := string(bodyBytes)
ifel=""{
processEvent(bodyBytes)
log.Infof("received event %s", string(bodyBytes))

}

w.WriteHeader(http.StatusNoContent)

}
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Go H1f PTP ZE44 createSubscription ThEE R

import (

"github.com/redhat-cne/sdk-go/pkg/pubsub”
"github.com/redhat-cne/sdk-go/pkg/types”

v1pubsub "github.com/redhat-cne/sdk-go/v1/pubsub”

)

// Subscribe to PTP events using v2 REST API
s1,_:=createsubscription("/cluster/node/<node_namex>/sync/sync-status/sync-state")

s2, :=createsubscription("/cluster/node/<node_namex>/sync/ptp-status/lock-state")
s3,_:=createsubscription("/cluster/node/<node_namex>/sync/gnss-status/gnss-sync-status")
s4, :=createsubscription("/cluster/node/<node_namex>/sync/sync-status/os-clock-sync-state")
s5,_:=createsubscription("/cluster/node/<node_namex>/sync/ptp-status/clock-class")

// Create PTP event subscriptions POST
func createSubscription(resourceAddress string) (sub pubsub.PubSub, err error) {
var status int
apiPath := "/api/ocloudNotifications/v2/"
localAPIAddr := "consumer-events-subscription-service.cloud-events.svc.cluster.local:9043" // vDU
service APl address
apiAddr := "ptp-event-publisher-service-<node_name>.openshift-ptp.svc.cluster.local:9043" ﬂ
apiVersion := "2.0"

subURL := &types.URI{URL: url.URL{Scheme: "http",
Host: apiAddr
Path: fmt.Sprintf("%s%s", apiPath, "subscriptions")}}
endpointURL := &types.URI{URL: url.URL{Scheme: "http",
Host: localAPIAddr,
Path: "event"}}

sub = v1pubsub.NewPubSub(endpointURL, resourceAddress, apiVersion)
var subB [Joyte

if subB, err = json.Marshal(&sub); err == nil {
rc := restclient.New()
if status, subB = rc.PostWithReturn(subURL, subB); status != http.StatusCreated {
err = fmt.Errorf("error in subscription creation api at %s, returned status %d", subURL, status)
}else {
err = json.Unmarshal(subB, &sub)
}
} else {
err = fmt.Errorf("failed to marshal subscription for %s", resourceAddress)

}

return

}

ﬂ 19 <node_name> E# HIEEEMK PTP EH4H TR FQDN, I, compute-1.example.com,

Go HH PTP 4587t # getCurrentState ThRERH

//Get PTP event state for the resource
func getCurrentState(resource string) {
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//Create publisher
url := &types.URI{URL: url.URL{Scheme: "http",

Host: "ptp-event-publisher-service-<node_names.openshift-ptp.svc.cluster.local:9043", 0
Path: fmt.SPrintf("/api/ocloudNotifications/v2/%s/CurrentState",resource}}

rc := restclient.New()

status, event := rc.Get(url)

if status != http.StatusOK {
log.Errorf("CurrentState:error %d from url %s, %s", status, url.String(), event)

} else {
log.Debugf("Got CurrentState: %s ", event)

}

}

ﬂ ¥ <node_name> B HIEEEMN PTP EH4#I7 = FQDN, fi#ll, compute-1.example.com,

5.3.5. {1 PTP =4 REST API v2 8| HE 44T EEREMARS CR

EEHREEW PTP EHEHEN BREFES PTP H4 REST APIv2 —i2FBF, FH PTP E4EHER
TE TR (CR) RBIEN—1NSE,

CEREHERERRAZEMN

apiVersion: vi
kind: Namespace
metadata:
name: cloud-events
labels:
security.openshift.io/scc.podSecurityLabelSync: "false"
pod-security.kubernetes.io/audit: "privileged"
pod-security.kubernetes.io/enforce: "privileged”
pod-security.kubernetes.io/warn: "privileged"
name: cloud-events
openshift.io/cluster-monitoring: "true"
annotations:
workload.openshift.io/allowed: management

SEREHERERE

apiVersion: apps/v1
kind: Deployment
metadata:
name: cloud-consumer-deployment
namespace: cloud-events
labels:
app: consumer
spec:
replicas: 1
selector:
matchLabels:
app: consumer
template:
metadata:
annotations:
target.workload.openshift.io/management: '{"effect": "PreferredDuringScheduling"}'
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labels:
app: consumer
spec:
nodeSelector:
node-role.kubernetes.io/worker: "
serviceAccountName: consumer-sa
containers:
- name: cloud-event-consumer
image: cloud-event-consumer
imagePullPolicy: Always
args:
- "--local-api-addr=consumer-events-subscription-service.cloud-events.svc.cluster.local:904 3"
- "--api-path=/api/ocloudNotifications/v2/"
- "--api-addr=127.0.0.1:8089"
- "--api-version=2.0"
- "--http-event-publishers=ptp-event-publisher-service-NODE_NAME.openshift-
ptp.svc.cluster.local:9043"
env:
- name: NODE_NAME
valueFrom:
fieldRef:
fieldPath: spec.nodeName
- name: CONSUMER_TYPE
value: "PTP"
- name: ENABLE_STATUS_CHECK
value: "true"
volumes:
- name: pubsubstore
emptyDir: {}

SEREHERERSS K

apiVersion: vi
kind: ServiceAccount
metadata:
name: consumer-sa
namespace: cloud-events

SEREHERERS

apiVersion: vi
kind: Service
metadata:
annotations:
prometheus.io/scrape: "true"
name: consumer-events-subscription-service
namespace: cloud-events
labels:
app: consumer-service
spec:
ports:
- name: sub-port
port: 9043
selector:
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app: consumer
sessionAffinity: None
type: ClusterIP

5.3.6. {#FH REST APIv2 1] PTP =14

32 cloud-event-consumer . iE R 2s, & cloud-event-consumer B 2F1THE PTP =144,
IXLEEEH PTP Operator B2 pod H# cloud-event-proxy B34 5.

BT POST 15k % £ F| http:/ptp-event-publisher-service-NODE_NAME.openshift-
ptp.svc.cluster.local:9043/api/ocloudNotifications/v2/subscriptions {%i#5& 24 B1T [41H R AW 1%,
[T BN BRRFEITHE PTP B4,
p= Y=
. 9043 2 PTP =4 HI4F& pod HEFEM cloud-event-proxy F2HIE AR, B LIRYE
n FENNARFEERRNKO,
HAth BT

® api/ocloudNotifications/v2/subscriptions

5.3.7.%3F PTP =4 REST API v2 4T E N ARF 2S5 WEIEH

J5UER A2 pod HHI cloud-event-consumer & 25 & EEFE# UK Precision Time Protocol (PTP) &
.

SeRF M

o B% %k OpenShift CLI(oc).

o MBLIEA cluster-admin H R B3 &%,
o CRLEFHBIE T PTP Operator,

2

o (X

HET EMNARRF pod # PTP HHERE N HRERF,

1 ERENSEERENANARE, fli, ZTUTHS -

I $ oc -n cloud-events logs -f deployment/cloud-consumer-deployment

i th o B

time = "2024-09-02T13:49:01Z2"

level = info msg = "transport host path is set to ptp-event-publisher-service-compute-
1.openshift-ptp.svc.cluster.local:9043"

time = "2024-09-02T13:49:01Z2"

level = info msg = "apiVersion=2.0, updated apiAddr=ptp-event-publisher-service-compute-
1.openshift-ptp.svc.cluster.local:9043, apiPath=/api/ocloudNotifications/v2/"

time = "2024-09-02T13:49:01Z2"

level = info msg = "Starting local API listening to :9043"
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time = "2024-09-02T13:49:06Z2"

level = info msg = "transport host path is set to ptp-event-publisher-service-compute-
1.openshift-ptp.svc.cluster.local:9043"

time = "2024-09-02T13:49:06Z2"

level = info msg = "checking for rest service health"

time = "2024-09-02T13:49:06Z"

level = info msg = "health check http:/ptp-event-publisher-service-compute-1.openshift-
ptp.svc.cluster.local:9043/api/ocloudNotifications/v2/health”

time = "2024-09-02T13:49:07Z2"

level = info msg = "rest service returned healthy status”

time = "2024-09-02T13:49:07Z2"

level = info msg = "healthy publisher; subscribing to events"

time = "2024-09-02T13:49:07Z2"

level = info msg = "received event {\"specversion\":\"1.0\",\"id\":\"ab423275-f65d-4760-97af-
5b0b846605e4\" \"source\":\"/sync/ptp-status/clock-class\",\"type\":\"event.sync.ptp-
status.ptp-clock-class-change\",\"time\":\"2024-09-02T13:49:07.2264944837\" \"data\":
{\"version\":\"1.0\"\"values\":[{\"ResourceAddress\":\"/cluster/node/compute-
1.example.com/ptp-not-
set\"\"data_type\":\"metric\",\"value_type\":\"decimal64.3\",\"value\":\"O\"}]}}"

2. A%, £ linuxptp-daemon E8ZEHH oc #1 port-forwarding ix [0 9043 il REST API, 5l
m, BITUTES :

I $ oc port-forward -n openshift-ptp ds/linuxptp-daemon 9043:9043

i th o Bl

Forwarding from 127.0.0.1:9043 -> 9043
Forwarding from [::1]:9043 -> 9043
Handling connection for 9043

FTF#HY shell I = AFF I REST APl v2 IfisR -

I $ curl -X GET http://localhost:9043/api/ocloudNotifications/v2/health

i tH 7 B

| o

5.3.8. 51 PTP R&EEHIEIT

I&A LAMIZ 1T linuxptp-daemon FIEEEETT (1 N 12 PTP (R EEHI8Hr. AR LMERATSCEEMBREHR
BY Prometheus i HER S 1522 OpenShift Container Platform Web 2% & 89 PTP 1REE 41511,

FoRFMH
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iy =

B 5=/l PTP 4

BT RS, HRES debug pod :

I $ oc debug node/<node_name>

. 1% linuxptp-daemon A2 AFFH PTP 18R, a0, ZITUA T4 -

I sh-4.4# curl http://localhost:9091/metrics

it Bl

# HELP cne_api_events_published Metric to get number of events published by the rest api
# TYPE cne_api_events_published gauge
cne_api_events_published{address="/cluster/node/compute-1.example.com/sync/gnss-
status/gnss-sync-status”,status="success"} 1
cne_api_events_published{address="/cluster/node/compute-1.example.com/sync/ptp-
status/lock-state",status="success"} 94
cne_api_events_published{address="/cluster/node/compute-1.example.com/sync/ptp-
status/class-change",status="success"} 18
cne_api_events_published{address="/cluster/node/compute-1.example.com/sync/sync-
status/os-clock-sync-state",status="success"} 27

.\, ELRTLAE cloud-event-proxy REsHIBEHRIKEI PTP B4, N, 2TAT@m4 -

I $ oc logs -f linuxptp-daemon-cvgré -n openshift-ptp -c¢ cloud-event-proxy

. E7E OpenShift Container Platform web Z#l& /& E PTP B4, HEHIEEZINN PTP B85

B8, %0 openshift_ptp_offset_ns.

. 7£ OpenShift Container Platform web #2#l& # 5= Observe — Metrics,

. % PTP $5FR & # #4152 Expression £k, #AE = Run query,

Hith BHR

o LIFFAESMUIIE

5.3.9. PTP (R EZHI8IrsE
TR TIZ4T linuxptp-daemon ARSI EET s a] FIBY PTP HOE B A8 1T,

xR 5.1. PTP B EEHf5ir

E=( 78

b Example
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E=( 78

openshift

_ptp_clo
ck_class

openshift

_ptp_clo
ck_state

openshift
_ptp_del
ay_ns

openshift
_btp_ha_
profile_st
atus

openshift
_ptp_fre
quency_
adjustme
nt_ns

openshift
_ptp_inte
rface_rol
e

openshift
_ptp_ma
x_offset_
ns

openshift
_ptp_offs
et_ns

openshift
_ptp_pro
cess_res
tart_cou
nt

102

sk

REEOM PTP B8P, XIF PTP B Eh2EAI T RE(E
7 : 6 (LOCKED), 7 (PRC UNLOCKED IN-
SPEC), 52 (PRC UNLOCKED OUT-OF-SPEC),
187 (PRC UNLOCKED OUT-OF-SPEC), 135 (T-
BC HOLDOVER IN-SPEC), 165 (T-BC
HOLDOVER OUT-OF-SPEC), 248 (DEFAULT),

5 255 (SLAVE ONLY CLOCK).

R B OB LET PTP RHERRTS, PTP B ERASE A

#efE7 FREERUN. LOCKED =t HOLDOVER.

AR [B 3 B & T BRSO R a2 (B

HEIR (AR I BAL) o

LARE NIC EEZANEERRES, &El5 0 BRI
EhRg M EIR A, TREAE N O (INACTIVE) #11

(ACTIVE),

LAHIFD J BLATIRE] 2 PTP B8z (] ST SR 1 28,
g0, FELEETERR] NIC 2 [F], ZRETESEhFD NIC 2 [H],

1 PTP fE4E B (phe)# NIC Z 1A,

RENEOREN PTP A G, TJRENESIIEO
(PASSIVE), 1 SLAVE), 2 MASTER), 3
(FAULTY), 4 UNKNOWN), or 5 (LISTENING).

1

RME 2 R SEOZ FRNRAFESE (UG5

i) o 40, 7E_E3f GNSS K8 NIC (ts2phe)z
A, BR1E PTP FE4E B (phe) IR #(phc2sys)

Z Il

3R [E] DPLL FFhsk GNSS BB FN NIC FE AR Eh iz [8]

HREE.

IR [E ptp4l #1 ts2phc H 2 E 5 R B,

Example

{node="compute-
1.example.com",process="ptp4l"
}6

{iface="CLOCK_REALTIME",
node="compute-1.example.com",
process="phc2sys"} 1

{from="master", iface="ens2fx",
node="compute-1.example.com",
process="ts2phc"} 0

{node="node1",process="phc2sy
s",profile="profile1"}
1{node="node1",process="phc2s
ys",profile="profile2"} 0

{from="phc",
iface="CLOCK_REALTIME",
node="compute-1.example.com",
process="phc2sys"} -6768

{iface="ens2f0", node="compute-
1.example.com",
process="ptp4l"} 2

{from="master", iface="ens2fx",
node="compute-1.example.com",
process="ts2phc"}
1.038099569e+09

{from="phc",
iface="CLOCK_REALTIME",
node="compute-1.example.com",
process="phc2sys"} -9

{config="ptp4l.0.config",
node="compute-
1.example.com",process="phc2s

ys"}1



i1y ik

openshift REER PTP #EEE EEZITHHRER,
_btp_pro

cess_sta

tus

openshift 5 HoldOverTimeout, MaxOffsetThreshold, #1
_ptp_thr  MinOffsetThreshold iR EI{E,

eshold

e holdOverTimeout 27 PTP master clock
W FFERERT, PTP I EhSEMREE B
FREERUN gig9[a{E (LA NEAL) o

o maxOffsetThreshold 7l
minOffsetThreshold 245 H B AIH
m#1E, vt CLOCK_REALTIME
(phc2sys) #{E, =&z PtpConfig CR
Aol NIC BREBI r master offset (ptp4l) ¥
1B,

B 5=/l PTP 4

Example

{config="ptp4l.0.config",
node="compute-
1.example.com",process="phc2s

ys"}1

{node="compute-
1.example.com”,
profile="grandmaster”,
threshold="HoldOverTimeout"} 5

RIEREHIEIR
T&RE@® T TS PTP grandmaster I8 (T-GM) IS8l BB PTP fRESZ 48T,

53.91. REHEHA T-GMKEf, PTP!

% 5.12. ][5 T-GM i PTP fR&EHBHEIR

=17 sk

openshift &[E NIC BEFM EEPIEBIAMDPLL) MR Y Fk
_ptp_fre o ATHEMITE S -1 (UNKNOWN), O (INVALID), 1
quency_  (FREERUN), 2 LOCKED), 3

status (LOCKED_HO_ACQ), =k 4 HOLDOVER).
openshift iR[E NMEA E#ZEBEFRRE. NMEA 2 1PPS NIC %
_ptp_nm  EFEARHIL "TEERESH 0 (UNAVAILABLE) #i
ea_statu 1(AVAILABLE),

S

openshift iR[E] NIC B DPLL M EXBIRS, RTRERI(E S -1
_ptp_pha (UNKNOWN), 0 (INVALID), 1 (FREERUN), 2
se_statu (LOCKED), 3 (LOCKED_HO_ACQ), = 4

s (HOLDOVER).

openshift RO NIC 1PPS ##EMI LR S, EAILMER 1PPS %
_ptp_pps  ETEEEM NIC ZHRS T, FTREMER O
_status (UNAVAILABLE) #11(AVAILABLE).

Example

{from="dpll",iface="ens2fx",node
="compute-
1.example.com",process="dpll"}
3

{iface="ens2fx",node="compute-
1.example.com",process="ts2ph
c"} 1

{from="dpll",iface="ens2fx",node
="compute-
1.example.com",process="dpll"}
3

{from="dpll",iface="ens2fx",node
="compute-
1.example.com",process="dpll"}
1
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=171 b Example

openshift R[O£LF 5 Satellite RYI(GNSS) i L FTIR {from="gnss",iface="ens2fx",nod
_ptp_gns &, GNSS EL£FcHRIRMET satellite BIAIE. e="compute-

s_status  SMITEARSS. AIRERY(EEIE O (NOFIX), T 1.example.com",process="gnss"

(DEAD RECKONING ONLY), 2 @D-FIX),3(3D-  }3
FIX), 4 GPS+DEAD RECKONING FIX), 5,
(TIME ONLY FIX).

5.4. PTP &£+ REST API V2 &%

fERALLUT REST API V2 ifisR, ¥ cloud-event-consumer [ FAF2F 1] [ Z| Precision Time Protocol (PTP)
B4, 17£ PTP E4HI/EE pod R http:/localhost:9043/api/ocloudNotifications/v2 &% 7,

e api/ocloudNotifications/v2/subscriptions
o POST : AI&#iTH
o GET : MipRiT i 5IR
o DELETE : fBRFRAE 1T
e api/ocloudNotifications/v2/subscriptions/{subscription_id}
o GET ::REIEET ID IS
o DELETE : MpRESaEITE ID KEXBIIT Y
e api/ocloudNotifications/v2/health
o GET : ;&[0 ocloudNotifications API BfEERIR R
e api/ocloudNotifications/v2/publishers
o GET : REISET =H PTP SH L HEZFIIRK
e api/ocloudnotifications/v2/{resource_address}/CurrentState

o GET : iR[OlA {resouce_address} 15 & HIE 4R B YRR S,
5.4.1. PTP =14 REST API v2 i s

5.4.1.1. api/ocloudNotifications/v2/subscriptions

HTTP 5%
GET api/ocloudNotifications/v2/subscriptions

fah
REIT IR, MRITEIFE, NHRE 200 OK RS KRITHTIZR,

API g B 7=
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[
{

"ResourceAddress": "/cluster/node/compute-1.example.com/sync/sync-status/os-clock-sync-state”,

"EndpointUri": "http://consumer-events-subscription-service.cloud-
events.svc.cluster.local:9043/event”,

"Subscriptionld™: "ccedbf08-3f96-4839-a0b6-2eb0401855ed",

"UriLocation": "http:/ptp-event-publisher-service-compute-1.openshift-
ptp.svc.cluster.local:9043/api/ocloudNotifications/v2/subscriptions/ccedbf08-3f96-4839-a0b6-
2eb0401855ed"

b
{

"ResourceAddress": "/cluster/node/compute-1.example.com/sync/ptp-status/clock-class”,

"EndpointUri": "http://consumer-events-subscription-service.cloud-
events.svc.cluster.local:9043/event”,

"Subscriptionld": "a939a656-1b7d-4071-8cf1-f99af6e931f2",

"UriLocation": "http://ptp-event-publisher-service-compute-1.openshift-
ptp.svc.cluster.local:9043/api/ocloudNotifications/v2/subscriptions/a939a656-1b7d-4071-8cf1 -
f99af6e931f2"

b
{

"ResourceAddress": "/cluster/node/compute-1.example.com/sync/ptp-status/lock-state”,

"EndpointUri": "http://consumer-events-subscription-service.cloud-
events.svc.cluster.local:9043/event”,

"Subscriptionld™: "ba4564a3-4d9e-46c5-b118-591d3105473c",

"UriLocation": "http://ptp-event-publisher-service-compute-1.openshift-
ptp.svc.cluster.local:9043/api/ocloudNotifications/v2/subscriptions/ba4564a3-4d9e-46¢5-b118-
591d3105473c"

b
{

"ResourceAddress": "/cluster/node/compute-1.example.com/sync/gnss-status/gnss-sync-status”,

"EndpointUri": "http://consumer-events-subscription-service.cloud-
events.svc.cluster.local:9043/event”,

"Subscriptionld": "ea0d772e-f00a-4889-98be-51635559b4fb",

"UriLocation": "http://ptp-event-publisher-service-compute-1.openshift-
ptp.svc.cluster.local:9043/api/ocloudNotifications/v2/subscriptions/ea0d772e-f00a-4889-98be-
51635559b4fb"

b
{

"ResourceAddress": "/cluster/node/compute-1.example.com/sync/sync-status/sync-state”,

"EndpointUri": "http://consumer-events-subscription-service.cloud-
events.svc.cluster.local:9043/event”,

"Subscriptionld™: "762999bf-b4a0-4bad-abe8-66e646b65754",

"UriLocation": "http://ptp-event-publisher-service-compute-1.openshift-
ptp.svc.cluster.local:9043/api/ocloudNotifications/v2/subscriptions/762999bf-b4a0-4bad-abe8-
66e646b65754"

}
]

HTTP A&
POST api/ocloudNotifications/v2/subscriptions

fE
B 6538 YA R MBS N AR EM LRI,

B LT LU PTP B4 -
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e sync-state E4

e lock-state 14

e gnss-sync-status events E4
e os-clock-sync-state =14

o clock-class =14

K 5.13. S

S REB
subscription data

sync-state 1T BB ER~HI

{

"EndpointUri": "http://consumer-events-subscription-service.cloud-
events.svc.cluster.local:9043/event”,

"ResourceAddress": "/cluster/node/{node_name}/sync/sync-status/sync-state”

}
PTP lock-state 41T fd B3 1 B fl

{

"EndpointUri": "http://consumer-events-subscription-service.cloud-
events.svc.cluster.local:9043/event",

"ResourceAddress": "/cluster/node/{node_name}/sync/ptp-status/lock-state”

}
PTP gnss-sync-status 1] B3 i Eonfil

{

"EndpointUri": "http://consumer-events-subscription-service.cloud-
events.svc.cluster.local:9043/event",

"ResourceAddress": "/cluster/node/{node_name}/sync/gnss-status/gnss-sync-status”

}
PTP os-clock-sync-state 41T A B HR~HI

{

"EndpointUri": "http://consumer-events-subscription-service.cloud-
events.svc.cluster.local:9043/event",

"ResourceAddress": "/cluster/node/{node_name}/sync/sync-status/os-clock-sync-state”

}

PTP clock-class 41T A M ERHl

{
I "EndpointUri": "http://consumer-events-subscription-service.cloud-
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events.svc.cluster.local:9043/event”,
"ResourceAddress": "/cluster/node/{node_name}/sync/ptp-status/clock-class"

}
API g K 7=l

{

"ResourceAddress": "/cluster/node/compute-1.example.com/sync/ptp-status/lock-state”,

"EndpointUri": "http://consumer-events-subscription-service.cloud-
events.svc.cluster.local:9043/event”,

"Subscriptionld™: "620283f3-26cd-4a6d-b80a-bdc4b614a96a",

"UriLocation": "http:/ptp-event-publisher-service-compute-1.openshift-
ptp.svc.cluster.local:9043/api/ocloudNotifications/v2/subscriptions/620283f3-26cd-4a6d-b80a-
bdc4b614a96a"

}
AR HIM AT RS =4 -

% 5.14. PTP 4 REST API v2 i] B A

RERG sk
201 created RO TITH
400 FH1RIER RIRRFETLELEFER, BHNERTEBNFIIEN
404 not Found KRRV HFRA A
409 e RTITHBEE
HTTP A%

DELETE api/ocloudNotifications/v2/subscriptions

EE::puy
FHBRARA 1T B

API g K 7=l

{

"status": "deleted all subscriptions"

}

5.4.1.2. api/ocloudNotifications/v2/subscriptions/{subscription_id}

HTTP /A%
GET api/ocloudNotifications/v2/subscriptions/{subscription_id}

PN
1R[] ID 4 subscription_id BT [#i#1E,

= 5.15. £ RBESH
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S RE
subscription_id string

API g K 7=l

{

"ResourceAddress": "/cluster/node/compute-1.example.com/sync/ptp-status/lock-state”,

"EndpointUri": "http://consumer-events-subscription-service.cloud-
events.svc.cluster.local:9043/event”,

"Subscriptionld™: "620283f3-26cd-4a6d-b80a-bdc4b614a96a",

"UriLocation": "http://ptp-event-publisher-service-compute-1.openshift-
ptp.svc.cluster.local:9043/api/ocloudNotifications/v2/subscriptions/620283f3-26cd-4a6d-b80a-
bdc4b614a96a"

}

HTTP A%
DELETE api/ocloudNotifications/v2/subscriptions/{subscription_id}

4
{8 ID subscription_id fHIE&TT 15,

K 5.16. 2RRESH

S RE
subscription_id string

K 5.17. HTTP MR ASHS

HTTP 52

204 TAR Th

5.4.1.3. api/ocloudNotifications/v2/health

HTTP 5%
GET api/ocloudNotifications/v2/health/

Rk
3% [3] ocloudNotifications REST API BYEEEIR R,

K 5.18. HTTP MR XS

HTTP M52

200 OK F&Zh

5.4.1.4. api/ocloudNotifications/v2/publishers
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HTTP 5%
GET api/ocloudNotifications/v2/publishers

EE::puy
REIEEF T RAREFBIR, SERMTERTREZR, RAREREB.

BRI UHSEREERSREITN, UREAEXRALSERSRERRRB A,

API i K 7=l

"ResourceAddress": "/cluster/node/compute-1.example.com/sync/sync-status/sync-state”,
"EndpointUri": "http://localhost:9043/api/ocloudNotifications/v2/dummy”,
"Subscriptionld": "4ea72bfa-185¢-4703-9694-cdd0434cd570",
"UriLocation": "http://localhost:9043/api/ocloudNotifications/v2/publishers/4ea72bfa-185c-4703-
9694-cdd0434cd570"
b
{

"ResourceAddress”: "/cluster/node/compute-1.example.com/sync/sync-status/os-clock-sync-state”,
"EndpointUri": "http://localhost:9043/api/ocloudNotifications/v2/dummy”,
"Subscriptionld™: "71fbb38e-a65d-41fc-823b-d76407901087",
"UriLocation": "http://localhost:9043/api/ocloudNotifications/v2/publishers/71fbb38e-a65d-41fc-
823b-d76407901087"
b
{

"ResourceAddress": "/cluster/node/compute-1.example.com/sync/ptp-status/clock-class”,
"EndpointUri": "http://localhost:9043/api/ocloudNotifications/v2/dummy”,
"Subscriptionld": "7bc27cad-03f4-44a9-8060-a029566e7926",
"UriLocation": "http://localhost:9043/api/ocloudNotifications/v2/publishers/7bc27cad-03f4-44a9-
8060-a029566e7926"
b
{

"ResourceAddress": "/cluster/node/compute-1.example.com/sync/ptp-status/lock-state”,
"EndpointUri": "http://localhost:9043/api/ocloudNotifications/v2/dummy”,
"Subscriptionld": "6e7b6736-{359-46b9-991c-fbaed25eb554",
"UriLocation": "http://localhost:9043/api/ocloudNotifications/v2/publishers/6e7b6736-f359-46b9-
991c-fbaed25eb554"
b
{

"ResourceAddress": "/cluster/node/compute-1.example.com/sync/gnss-status/gnss-sync-status”,
"EndpointUri": "http://localhost:9043/api/ocloudNotifications/v2/dummy”,
"Subscriptionld™: "31bb0a45-7892-45d4-91dd-13035b13ed18",
"UriLocation": "http://localhost:9043/api/ocloudNotifications/v2/publishers/31bb0a45-7892-45d4-
91dd-13035b13ed18"
}
]

K 5.19. HTTP MRS

HTTP MR Uiy

200 OK BRTh
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5.4.1.5. api/ocloudNotifications/v2/{resource_address}/CurrentState

HTTP 5%
GET api/ocloudNotifications/v2/cluster/node/{node_name}/sync/ptp-status/lock-
state/CurrentState

GET api/ocloudNotifications/v2/cluster/node/{node_name}/sync/sync-status/os-clock-sync-
state/CurrentState

GET api/ocloudNotifications/v2/cluster/node/{node_name}/sync/ptp-status/clock-
class/CurrentState

GET api/ocloudNotifications/v2/cluster/node/{node_name}/sync/sync-status/sync-
state/CurrentState

GET api/ocloudNotifications/v2/cluster/node/{node_name}/sync/gnss-status/gnss-sync-
state/CurrentState

EEpuny
R[OS 27 m B9 os-clock-sync-state clock-class lock-state gnss-sync-status, =% sync-state E{4#
LEPR S,

e os-clock-sync-state \BHfEIR T EHIRERZNT RIS IKRE, "TLLZ LOCKED 3% FREERUN
K

o clock-class BAI##M 7 PTP &R H ek,

o |ock-state AN T PTP &8I E RS LENAS, "TLA4F LOCKED., HOLDOVER =%
FREERUN £ &,

e sync-state BN T &4 PTP /8 lock-state 1 os-clock-sync-state RS F % I ZHIIK
-+

/tho

® GNSS-sync-status @B T GNSS Ff#HES K,

5% 5.20. 2 FBESH

S RE
resource_address string

lock-state API M 7=

"id": "c1ac3aab-1195-4786-84f8-dalead462921",
"type": "event.sync.ptp-status.ptp-state-change",
"source": "/cluster/node/compute-1.example.com/sync/ptp-status/lock-state”,
"dataContentType": "application/json",
"time": "2023-01-10T02:41:57.094981478Z",
"data": {
"version™": "1.0",
"values": [

{

"ResourceAddress": "/cluster/node/compute-1.example.com/ens5fx/master”,
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"data_type": "notification”,
"value_type": "enumeration”,
"value": "LOCKED"

b

{

"ResourceAddress": "/cluster/node/compute-1.example.com/ens5fx/master”,
"data_type": "metric",

"value_type": "decimal64.3",

"value": "29"

os-clock-sync-state API iR 7~

{

"specversion™: "0.3",
"id": "4f51fe99-feaa-4e€66-9112-66c5¢c9b9afch”,
"source": "/cluster/node/compute-1.example.com/sync/sync-status/os-clock-sync-state”,
"type": "event.sync.sync-status.os-clock-sync-state-change”,
"subject": "/cluster/node/compute-1.example.com/sync/sync-status/os-clock-sync-state”,
"datacontenttype": "application/json",
"time": "2022-11-29T17:44.:22.2022Z",
"data": {
"version": "1.0",
"values": [
{
"ResourceAddress": "/cluster/node/compute-1.example.com/CLOCK_REALTIME",
"data_type": "notification”,
"value_type": "enumeration”,
"value": "LOCKED"

"ResourceAddress": "/cluster/node/compute-1.example.com/CLOCK_REALTIME",
"data_type": "metric",

"value_type": "decimal64.3",

"value": "27"

clock-class API M 7=

"id": "064c9e67-5ad4-4afb-98ff-189c6aa9c205",
"type": "event.sync.ptp-status.ptp-clock-class-change”,
"source": "/cluster/node/compute-1.example.com/sync/ptp-status/clock-class”,
"dataContentType": "application/json",
"time": "2023-01-10T02:41:56.785673989Z",
"data™: {
"version": "1.0",
"values": [

{

m
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"ResourceAddress": "/cluster/node/compute-1.example.com/ens5fx/master”,
"data_type": "metric",

"value_type": "decimal64.3",

"value": "165"

sync-state API a3 75

"specversion™: "0.3",
"id": "8c9d6ecb-ae9f-4106-82c4-0a778a79838d",
"source": "/sync/sync-status/sync-state”,
"type": "event.sync.sync-status.synchronization-state-change”,
"subject": "/cluster/node/compute-1.example.com/sync/sync-status/sync-state”,
"datacontenttype": "application/json",
"time": "2024-08-28T14:50:57.327585316Z",
"data™:
{
"version": "1.0",
"values": [
{
"ResourceAddress": "/cluster/node/compute-1.example.com/sync/sync-status/sync-state”,
"data_type": "notification",
"value_type": "enumeration”,
"value": "LOCKED"

gnss-sync-state API a7

"id": "435e1f2a-6854-4555-8520-767325¢c087d7",
"type": "event.sync.gnss-status.gnss-state-change”,
"source": "/cluster/node/compute-1.example.com/sync/gnss-status/gnss-sync-status”,
"dataContentType": "application/json",
"time": "2023-09-27T19:35:33.42347206Z",
"data": {
"version": "1.0",
"values": [
{
"ResourceAddress": "/cluster/node/compute-1.example.com/ens2fx/master”,
"data_type": "notification”,
"value_type": "enumeration”,
"value": "SYNCHRONIZED"

"ResourceAddress": "/cluster/node/compute-1.example.com/ens2fx/master”,
"data_type": "metric",

"value_type": "decimal64.3",

"value": "5"

12
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5.5. A REST API V1 FF % PTP E4E T & N IR

TERHERET SR EFF 4 @ Precision Time Protocol (PTP) S T E N IZFERT, KB LUTE FIRAN
FAFER pod REREE T BN RATREF. HTTEN ARERER PTP E4 REST API VI T1H PTP =,

DUTEBRETHLERPTP BH4MHENEN BREFN—KIES. TBNEMETENE
TEBE T IE BRSER,

5

PTP S REST API vl F1E 4 E &N AIRF sidecar 2E— 1N EBFAMTIEE, FHNIHEED
R B ETE OpenShift Container Platform A, FIFELiH 3R, HE, XPHERTELUE
BIRTRRA MR, BRI IERNSEhEA,

& % OpenShift Container Platform B F AR EEThBENRFIIKR, EFSH
OpenShift Container Platform & {T3E1CH 2 ZF A IR I EEER 7 o

Hith 5w

® PTP events REST API vl &%

5.5.1. xF PTP i EEH B FEZR

& A Precision Time Protocol (PTP) #5&%E4 REST API v2 {5 BN T W BIENI R T m AR
PTP E14,

RFBE M BAMESRME A REST API i#1T818. PTP {4 REST API vl #1 v2 &F O-RAN O-
Cloud Notification APl Specification for Event Consumers 4.0, '©&3¥E1E O-RAN
ALLIANCE Specifications A,

HE PTP &4 REST APl v2 & O-RAN v4,

5.5.2. {#f PTP 14 REST API vl 3% PTP S

N TR L sidecar #1217 cloud-event-proxy &2y, LI PTP =44, cloud-event-proxy sidecar
BEALIFSENARFERHERNER, MEREAEINARFNEMTR, BEEXRELEE,

13
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5.7. #8H %% H sidecar Hl HTTP M B (LM PTP HRE4-ub

Node

PTP Operator-managed pod

linuxptp-daemon

PTPAL

PHC2SYS

Sidecar: cloud
event proxy

htt|

Message
transporter
(HTTP or

AMQP 1.0 QPID)

Application pod

Sidecar: cloud
event proxy

Consumer
application

P http
(REST API) < (REST API) <

= Ell——g]

TS2PHC

Cloud native CNCF CNCF Cloud native
event CloudEvents CloudEvent event
PTP plug-in

UNIX domain socket

T

o${¢E%E¥E‘EMJ:$ﬁY.
PTP Operator EI2# pod R linuxptp-daemon £/ Kubernetes DaemonSet 1217, FHEBE&ZH
linuxptp /52 (ptp4l. phc2sys, LAKAEIZEBIFATF grandmaster If#f ts2phc), linuxptp-daemon %
EHLEES UNIX BEET.

°${¢F’r§5$2% cloud-event-proxy sidecar
PTP f&{M UNIX B EEFILEREM, FHIFHEE$ELS PTP Operator EXEH pod HH) cloud-event-
proxy sidecar, cloud-event-proxy 5 Kubernetes Z il 221 M= 4R 44 BB EIERH Cloud-
Native Network Function (CNF),

°${¢%HRE‘J
PTP Operator B2 pod 1 cloud-event-proxy sidecar 0B =4, FHEA REST API A =R4E
=4,

oiiéi,%E'/ﬁ?ﬁ
SHERRERFET HTTP ME4L X RN A2 pod A cloud-event-proxy sidecar,

e;ka REST API {4
Application pod A cloud-event-proxy sidecar ZM R E 4 FH{FFH REST API EE AT,

e SHTRE N AR A KT B H 0T RS 4

SEHE N AR BN ARERE pod 4 cloud-event-proxy sidecar &% APl &K, LIOIEE PTP H41T
%, cloud-event-proxy sidecar H1] [ g EM FIRAE—N HTTP JE 2L 1B RITEFE L

N FAF2RF pod AHY cloud-event-proxy sidecar #H3k B PTP Operator B2 pod EH, BUEHES

BN RUCREIE, FREHLHICERENARRF, HENARF VT RRER P iEEN ML,
FIEIRALLIE PTP S,

14
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5.5.3.B0& PTP (R EZ B NA miER

T RHERPIMLSEOSGER PTP fast BHBH, EWITE PTP Operator PtpOperatorConfig B E
VL BHR (CR) FE FAREREH LRI, FHEEOIEM PtpConfig CR HELE ptpClockThreshold (E.

FoRFEH

e B.% % OpenShift Container Platform CLI (o¢).
o KBELIEH cluster-admin R B D&%,

o B%%E PTP Operator,

¥ =
1. 182XERIA PTP Operator BCE LUE A PTP HEEH,

a. 1f ptp-operatorconfig.yaml X4 {REFLLT YAML :

apiVersion: ptp.openshift.io/v1
kind: PtpOperatorConfig
metadata:
name: default
namespace: openshift-ptp
spec:
daemonNodeSelector:
node-role.kubernetes.io/worker: "
ptpEventConfig:

enableEventPublisher: true ﬂ

ﬂ 115 enableEventPublisher 1% &} true 3£/5 8 PTP & E 4@,

P2 Y=
1£ OpenShift Container Platform 4.13 S{E &R AR, HF HTTP (FHiATF

PTP E#H}, ERFETE PtpOperatorConfig FHiRFILE
spec.ptpEventConfig.transportHost F %,

b. E# PtpOperatorConfig CR :
I $ oc apply -f ptp-operatorconfig.yaml

2. 7 PTP [E # O 0J& PtpConfig B E L HIE(CR), FiXi& ptpClockThreshold 11 ptp4lOpts
FImB9E, LT YAML &R T W /07E PtpConfig CR X BRI E(E :

spec:
profile:
- name: "profile1"
interface: "enp5s0f0"

ptp4IOpts: "-2 -s --summary_interval -4" ﬂ
phc2sysOpts: "-a -r -m -n 24 -N 8 -R 16" @)
ptp4IConf: ™" 6

115
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o 0 90

ptpClockThreshold: )
holdOverTimeout: 5
maxOffsetThreshold: 100
minOffsetThreshold: -100

Bd A0 --summary_interval -4 LUER PTP IREE 4,

FrEEM phc2sysOpts (. -m [F3H 2+ E stdout., linuxptp-daemon DaemonSet fi##7
HEFHE K Prometheus 87,

BE—NFERH, HPOSEEHRRILB /etc/ptpdl.conf XHHNRE., EFEARINRE, &
i)

LNt

Ali%, #IR ptpClockThreshold N7 R #F1E, NIBRIAER T ptpClockThreshold FE&, /)
T ZREIAR ptpClockThreshold &, ptpClockThreshold {EEZE PTP master I #H{Eff
& PTP E4RIMET £, holdOverTimeout Z7E PTP master clock ¥fFF iR, PTP g
RS ESH FREERUN RIS [EE (LUF) W EAL) . maxOffsetThreshold #1
minOffsetThreshold K& N #4I, B 15 CLOCK_REALTIME (phc2sys) 3%
master &% (ptp4l) B(EFITILE, 4 ptpdl = phc2sys ‘R EBHIXNEREE, PTP B
PR %E N FREERUN, HREBELXNSEEAN, PTP NHRESHEES

LOCKED.

Hih 5w

o BX¥F linuxptp lRFSECE HEH PTP REEHE @I HETE RS CR, HSH R linuxptp R

SSECIE E mi .,

55.4.PTP EHHHRENARFSE

PTP B E N ARFFELU TR
1. {3 POST A B2 75178 Web BRS5, LUERWTRAE PTP H4 JSON BRI E
2. I PTP E4HI{E& ) createSubscription ThEE
3. getCurrentState g1 PTP EHHIEERN LFHAE

LUTFRA Go FEAR T IXLEEK ¢

Go iy PTP M H T H RSS2 ThaER Bl

func server() {
http.HandleFunc("/event", getEvent)
http.ListenAndServe("localhost:8989", nil)

}

func getEvent(w http.ResponseWriter, req *http.Request) {
defer req.Body.Close()
bodyBytes, err := io.ReadAll(req.Body)
if err 1= nil {
log.Errorf("error reading event %v", err)
}
e = string(bodyBytes)
ifel=""{

16
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processEvent(bodyBytes)
log.Infof("received event %s", string(bodyBytes))
} else {
w.WriteHeader(http.StatusNoContent)
}
}

Go il PTP 44 createSubscription ThEgxfl

import (

"github.com/redhat-cne/sdk-go/pkg/pubsub”
"github.com/redhat-cne/sdk-go/pkg/types”

v1pubsub "github.com/redhat-cne/sdk-go/v1/pubsub”

)

// Subscribe to PTP events using REST API
s1,_:=createsubscription("/cluster/node/<node_namex>/sync/sync-status/os-clock-sync-state") ﬂ
s2, :=createsubscription("/cluster/node/<node_namex>/sync/ptp-status/class-change")
s3,_:=createsubscription("/cluster/node/<node_namex>/sync/ptp-status/lock-state")

// Create PTP event subscriptions POST
func createSubscription(resourceAddress string) (sub pubsub.PubSub, err error) {
var status int
apiPath:= "/api/ocloudNotifications/v1/"
localAPIAddr:=localhost:8989 // vDU service APl address
apiAddr:= "localhost:8089" // event framework APl address

subURL := &types.URI{URL: url.URL{Scheme: "http",
Host: apiAddr
Path: fmt.Sprintf("%s%s", apiPath, "subscriptions")}}
endpointURL := &types.URI{URL: url. URL{Scheme: "http",
Host: localAPIAddr,
Path: "event"}}

sub = v1pubsub.NewPubSub(endpointURL, resourceAddress)
var subB [Joyte

if subB, err = json.Marshal(&sub); err == nil {
rc := restclient.New()
if status, subB = rc.PostWithReturn(subURL, subB); status != http.StatusCreated {
err = fmt.Errorf("error in subscription creation api at %s, returned status %d", subURL, status)
}else {
err = json.Unmarshal(subB, &sub)
}
} else {
err = fmt.Errorf("failed to marshal subscription for %s", resourceAddress)

}

return

}

ﬂ ¥ <node_name> E# HIETEMK PTP EH4H TR FQDN, {51, compute-1.example.com,

Go H PTP 4587t # getCurrentState ThRERH

17
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//Get PTP event state for the resource
func getCurrentState(resource string) {
//Create publisher
url := &types.URI{URL: url.URL{Scheme: "http",
Host: localhost:8989,
Path: fmt.SPrintf("/api/ocloudNotifications/v1/%s/CurrentState",resource}}
rc := restclient.New()
status, event := rc.Get(url)
if status != http.StatusOK {
log.Errorf("CurrentState:error %d from url %s, %s", status, url.String(), event)
} else {
log.Debugf("Got CurrentState: %s ", event)
}
}

5.5.5. 3| F cloud-event-proxy E8ZFRS5 CR
EERE PTP EHETHE N FHEEN, £/ cloud-event-proxy ERE#1] HEHIRS CR R™AWENBE,

A HTTP 55| A cloud-event-proxy $8&

apiVersion: apps/v1
kind: Deployment
metadata:
name: event-consumer-deployment
namespace: <namespace>
labels:
app: consumer
spec:
replicas: 1
selector:
matchLabels:
app: consumer
template:
metadata:
labels:
app: consumer
spec:
serviceAccountName: sidecar-consumer-sa
containers:
- name: event-subscriber
image: event-subscriber-app
- name: cloud-event-proxy-as-sidecar
image: openshift4/ose-cloud-event-proxy
args:
- "--metrics-addr=127.0.0.1:9091"
- "--store-path=/store"
- "--transport-host=consumer-events-subscription-service.cloud-events.svc.cluster.local:9043"
- "--http-event-publishers=ptp-event-publisher-service-NODE_NAME.openshift-
ptp.svc.cluster.local:9043"
- "--api-port=8089"
env:
- name: NODE_NAME
valueFrom:
fieldRef:

18
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fieldPath: spec.nodeName
- name: NODE_IP
valueFrom:
fieldRef:
fieldPath: status.hostIP
volumeMounts:
- name: pubsubstore
mountPath: /store
ports:
- hame: metrics-port
containerPort: 9091
- hame: sub-port
containerPort: 9043
volumes:
- name: pubsubstore
emptyDir: {}

2% cloud-event-proxy 1] P& RS

apiVersion: vi
kind: Service
metadata:
annotations:
prometheus.io/scrape: "true"
service.alpha.openshift.io/serving-cert-secret-name: sidecar-consumer-secret
name: consumer-events-subscription-service
namespace: cloud-events
labels:
app: consumer-service
spec:
ports:
- name: sub-port
port: 9043
selector:
app: consumer
clusterlP: None
sessionAffinity: None
type: ClusterIP

5.5.6. {fifFH REST API v1 1] % PTP SH1{4

TEHIRAO N FIFERE pod FERE cloud-event-consumer [ FAFZF A 251 cloud-event-proxy sidecar &
2o

¥ cloud-event-consumer 1 FAFZFF1T M 2l PTP E44, X=4H cloud-event-proxy Bas &k, fIF
N2 pod A H] http://localhost:8089/api/ocloudNotifications/v1/,
p= Y=

9089 2 7E N FAFEF Pod HERER cloud-event-consumer FEsIEI IR O, WA LIRIE
FENNARERFEETANKO,

=
=
=

19
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® api/ocloudNotifications/vl/subscriptions

5.5.7. %iF PTP Z4 REST APIvI ET &N AR 2T REIE4
JSUER AR pod Y cloud-event-proxy Bas 2 G EW PTP =44,

FoRFEH

120

)hIt | f—b‘[‘

B&% OpenShift CLI(oc).
B LIE A cluster-admin H{fER A F &9 &%,

B ZLEFEE T PTP Operator,

. IREUEEKH linuxptp-daemon pod 5K, 21T T a4H:

I $ oc get pods -n openshift-ptp

i th o Bl

NAME READY STATUS RESTARTS AGE
linuxptp-daemon-2t78p 3/3 Running 0 8h
linuxptp-daemon-k8n88 3/3 Running 0 8h

ZATLAUT G, IR AIE T & %A cloud-event-proxy A 2:HI1EHT

$ oc exec -it <linuxptp-daemon> -n openshift-ptp -c cloud-event-proxy -- curl
127.0.0.1:9091/metrics

==

<linuxptp-daemon>
IBEEBEE W pod, 40 linuxptp-daemon-2t78p.

it Bl

# HELP cne_transport_connections_resets Metric to get number of connection resets

# TYPE cne_transport_connections_resets gauge
cne_transport_connection_reset 1

# HELP cne_transport_receiver Metric to get number of receiver created
# TYPE cne_transport_receiver gauge
cne_transport_receiver{address="/cluster/node/compute-
1.example.com/ptp",status="active"} 2
cne_transport_receiver{address="/cluster/node/compute-
1.example.com/redfish/event",status="active"} 2

# HELP cne_transport_sender Metric to get number of sender created
# TYPE cne_transport_sender gauge
cne_transport_sender{address="/cluster/node/compute-
1.example.com/ptp",status="active"} 1
cne_transport_sender{address="/cluster/node/compute-
1.example.com/redfish/event”,status="active"} 1
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# HELP cne_events_ack Metric to get number of events produced

# TYPE cne_events_ack gauge
cne_events_ack{status="success",type="/cluster/node/compute-1.example.com/ptp"} 18
cne_events_ack{status="success",type="/cluster/node/compute-
1.example.com/redfish/event"} 18

# HELP cne_events_transport_published Metric to get number of events published by the
transport

# TYPE cne_events_transport_published gauge
cne_events_transport_published{address="/cluster/node/compute-
1.example.com/ptp",status="failed"} 1
cne_events_transport_published{address="/cluster/node/compute-
1.example.com/ptp",status="success"} 18
cne_events_transport_published{address="/cluster/node/compute-
1.example.com/redfish/event",status="failed"} 1
cne_events_transport_published{address="/cluster/node/compute-
1.example.com/redfish/event",status="success"} 18

# HELP cne_events_transport_received Metric to get number of events received by the
transport

# TYPE cne_events_transport_received gauge
cne_events_transport_received{address="/cluster/node/compute-
1.example.com/ptp",status="success"} 18
cne_events_transport_received{address="/cluster/node/compute-
1.example.com/redfish/event",status="success"} 18

# HELP cne_events_api_published Metric to get number of events published by the rest
api

# TYPE cne_events_api_published gauge
cne_events_api_published{address="/cluster/node/compute-
1.example.com/ptp",status="success"} 19
cne_events_api_published{address="/cluster/node/compute-
1.example.com/redfish/event",status="success"} 19

# HELP cne_events_received Metric to get number of events received

# TYPE cne_events_received gauge
cne_events_received{status="success",type="/cluster/node/compute-1.example.com/ptp"}
18

cne_events_received{status="success"type="/cluster/node/compute-
1.example.com/redfish/event"} 18

# HELP promhttp_metric_handler_requests_in_flight Current number of scrapes being
served.

# TYPE promhttp_metric_handler_requests_in_flight gauge
promhttp_metric_handler_requests_in_flight 1

# HELP promhttp_metric_handler_requests_total Total number of scrapes by HTTP status
code.

# TYPE promhttp_metric_handler_requests_total counter
promhttp_metric_handler_requests_total{code="200"} 4
promhttp_metric_handler_requests_total{code="500"} 0
promhttp_metric_handler_requests_total{code="503"} 0

5.5.8. 1512 PTP R&EE 4GS

I&A LAMIZ 1T linuxptp-daemon FIEEEETT (R 12 PTP (R EEHI8Ir. AT LMERATSCEEMBEREN
BY Prometheus i HER S 1522 OpenShift Container Platform Web 2% & 89 PTP 1REEHI5TT.
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o &% OpenShift Container Platform CLI oc,
e LIEXH cluster-admin B &5 &%,

o TEEH PTP MEEEHHT m L LEZEFEIE PTP Operator,

it

1 ETU T4, HTs=/E5) debug pod :

I $ oc debug node/<node_name>

2. f2# linuxptp-daemon B2 A FFH PTP 1845, a0, Z1TLA 6w :

I sh-4.4# curl http://localhost:9091/metrics

i th o Bl

# HELP cne_api_events_published Metric to get number of events published by the rest api
# TYPE cne_api_events_published gauge
cne_api_events_published{address="/cluster/node/compute-1.example.com/sync/gnss-
status/gnss-sync-status”,status="success"} 1
cne_api_events_published{address="/cluster/node/compute-1.example.com/sync/ptp-
status/lock-state",status="success"} 94
cne_api_events_published{address="/cluster/node/compute-1.example.com/sync/ptp-
status/class-change",status="success"} 18
cne_api_events_published{address="/cluster/node/compute-1.example.com/sync/sync-
status/os-clock-sync-state",status="success"} 27

3. A%k, L AEILATE cloud-event-proxy B2 EEHIKEI PTP E4. BN, 27U TS :
I $ oc logs -f linuxptp-daemon-cvgré -n openshift-ptp -c¢ cloud-event-proxy

4. E1E OpenShift Container Platform web ZH|& /& H PTP B4, HEHIEEEZINN PTP Ei5
BIZH, 40 openshift_ptp_offset_ns,

5. 1£ OpenShift Container Platform web #fl]& & 52 Observe - Metrics,
6. £ PTP 5Fr & #4152 Expression FE&H, #AE /= Run query,

Heth BHR
o LIFF L EZDVIRIEIR

5.5.9. PTP i(REFEHIEITSE

TR TIZ217 linuxptp-daemon ARSSHIEREE T == FHBY PTP IRBEE 4157,

K 5.21. PTP th&k=#i5tr
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E=( 78 sk

openshift REOEOM PTP BfH, XF PTP N ¥PRBImBEE

_ptp_clo 7 : 6 (LOCKED), 7 (PRC UNLOCKED IN-

ck_class SPEC), 52 (PRC UNLOCKED OUT-OF-SPEC),
187 (PRC UNLOCKED OUT-OF-SPEC), 135 (T-
BC HOLDOVER IN-SPEC), 165 (T-BC
HOLDOVER OUT-OF-SPEC), 248 (DEFAULT),
5% 255 (SLAVE ONLY CLOCK),

openshift REIFEOMLET PTP BEIRES, PTP B ERSR A
_ptp_clo  #&fE FREERUN. LOCKED =t HOLDOVER.
ck_state

openshift REE A ZITHHRSMBRTBIESZ R
_ptp_del R (LAIFHEHAL)
ay_ns

openshift ZARRE NIC EBELAN R, REIS® ARG
_ptp_ha_ 9L EPRE. "TRERY{EH O (INACTIVE) #11
profile_st (ACTIVE),

atus

openshift LA N HALRE] 2 PTP Bz (BRI EE, I
_ptp_fre o, 1ELENBEHTERFD NIC &Z[E], REFERF] NIC Z[H],
quency_ 1 PTP fE4E B (phe)# NIC Z 1A,

adjustme

nt_ns

openshift RO ANEFEOBEN PTP AR, AIEEMESIEO
_ptp_inte  (PASSIVE), 1 (SLAVE), 2 MASTER), 3
rface_rol (FAULTY), 4 UNKNOWN), or 5 (LISTENING).

e

openshift R 2 F#sEOZANRRFEEE (U HE
_ptp_ma  fiI) . B0, FELNMF GNSS RHIFD NIC (ts2phc)z
x_offset_  [Al, =7t PTP AN ¥ (phe)fRLiN ¥ (phc2sys)
ns 1A,

openshift R[E DPLL Kf#ik GNSS I #RFN NIC BE 4RI 3 [H]
_ptp_offs HIRF%E.
et_ns

B 5=/l PTP 4

Example

{node="compute-
1.example.com",process="ptp4l"
}6

{iface="CLOCK_REALTIME",
node="compute-1.example.com",
process="phc2sys"} 1

{from="master", iface="ens2fx",
node="compute-1.example.com",
process="ts2phc"} 0

{node="node1",process="phc2sy
s",profile="profile1"}
1{node="node1",process="phc2s
ys",profile="profile2"} 0

{from="phc",
iface="CLOCK_REALTIME",
node="compute-1.example.com",
process="phc2sys"} -6768

{iface="ens2f0", node="compute-
1.example.com",
process="ptp4l"} 2

{from="master", iface="ens2fx",
node="compute-1.example.com",
process="ts2phc"}
1.038099569e+09

{from="phc",
iface="CLOCK_REALTIME",
node="compute-1.example.com",
process="phc2sys"} -9
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=171 b Example

openshift iR[E ptpdl #1ts2phc #HIZE /5 KR, {config="ptp4l.0.config",
_ptp_pro node="compute-

cess_res 1.example.com”,process="phc2s
tart_cou ys"}1

nt

openshift REER PTP #EEE EEZITHHRER, {config="ptp4l.0.config",
_ptp_pro node="compute-

cess_sta 1.example.com”,process="phc2s
tus ys"}1

openshift 5 HoldOverTimeout, MaxOffsetThreshold, #1I {node="compute-
_ptp_thr MinOffsetThreshold & [al{E, 1.example.com"”,

eshold profile="grandmaster",
e holdOverTimeout 27 PTP master clock threshold="HoldOverTimeout"} 5
W FFEERl, PTP B EhSEIR SR
FREERUN g9 [A{E (LAFD R ELAL) o

o maxOffsetThreshold 7l
minOffsetThreshold 2L 45F ) B AIH
m#(E, st CLOCK_REALTIME
(phc2sys) #{E, =&z PtpConfig CR
Aol NIC BREHI r master offset (ptp4l) ¥
1B,

RIRE IR
T&RE@® T LSS PTP grandmaster I8 (T-GM) I 8] BB PTP {RERSE 48T,

5.5.9.. REEEA T-GM i, PTP:

% 5.22.J5H T-GM 88 PTP REEHI5IR

=171 1 pu Example

openshift  R[O] NIC ¥ FI ERBIEBEIAN(DPLL)AMEM L FNK {from="dplI",iface="ens2fx",node

_ptp_fre Te HEERIEN -1 (UNKNOWN), O (INVALID), 1 ="compute-
quency_  (FREERUN), 2 LOCKED), 3 1.example.com",process="dpll"}
status (LOCKED_HO_ACAQ), =k 4 HOLDOVER). 3

openshift RE NMEA EEM LIRS, NMEA 2 IPPSNICi#  {iface="ens2fx",node="compute-
_ptp_nm  EFERANL, "EEMES 0 (UNAVAILABLE)#  1.example.com",process="ts2ph

ea_statu 1(AVAILABLE), c"} 1
s

openshift &R[E NIC B9 DPLL M EXBUIRE, BIRERI(E N -1 {from="dpll",iface="ens2fx",node
_ptp_pha (UNKNOWN), 0 (INVALID), 1 (FREERUN), 2 ="compute-

se_statu  (LOCKED), 3 (LOCKED_HO_ACQ), = 4 1.example.com”,process="dpll"}
s (HOLDOVER). 3
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=171 b Example

openshift R[E| NICIPPS EEMLFNAS. ELMERPPS%#  {from="dpll",iface="ens2fx",node

_ptp_pps EEEEBINIC ZERSITH, ATREMESR O ="compute-

_status (UNAVAILABLE) #1 1 (AVAILABLE), 1.example.com",process="dpll"}
1

openshift RO£F 5 Satellite RYT(GNSS) R HFTIR {from="gnss",iface="ens2fx",nod

_ptp_gns &, GNSS EL£FcHRIRMET satellite BIAIE. e="compute-

s_status  SMITERARSS. AIRERY(EEIE O (NOFIX), T 1.example.com",process="gnss"

(DEAD RECKONING ONLY), 2 @D-FIX),3(3D-  }3
FIX), 4 GPS+DEAD RECKONING FIX), 5,
(TIME ONLY FIX).

5.6. PTP EVENTS REST API V1 &%

A LLF Precision Time Protocol (PTP) R®=E 4 REST API V1 ifis, ¥ cloud-event-consumer [/ 372
FiTIHEl PTP E44, H cloud-event-proxy &2 A f, TN AER pod HH
http://localhost:8089/api/ocloudNotifications/v1/,

BF

PTP S REST API vl F1E 4 H & N ARRF sidecar E— 1N EBFAMTIEE, FHBIHEED
A B E7E OpenShift Container Platform A, ST, EBE, XM IBERELUE
BIRTRRA MR, BRBIIERNSEhEA,

& X OpenShift Container Platform A E 3 AR EBETHREM RFTIIR, 15S [
OpenShift Container Platform & {T3E1CH 2 ZF A BRI ZIEEER 7 o

FIFEM APl IR RA0F -

e api/ocloudNotifications/v1/subscriptions
o POST : fI&#iTH
o GET : MipRiT %I
o DELETE : fHBRRRAIT M

e api/ocloudNotifications/v1/subscriptions/{subscription_id}
o GET ::REIEET ID IS
o DELETE : fiBR5#8EI 4 ID KEXBIIT [

e api/ocloudNotifications/v1/health
o GET : ;&[0 ocloudNotifications API BB KR

e api/ocloudNotifications/v1/publishers
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o GET :ROIEET Al PTP EHLHIEFTIR
e api/ocloudnotifications/vi/{resource_address}/CurrentState
o GET : REIUTEHRBVYFNRE : sync-state, os-clock-sync-state, clock-class, lock-

state, 5% gnss-sync-status =4

5.6.1. PTP =4 REST API vl i s

5.6.1.1. api/ocloudNotifications/v1/subscriptions

HTTP A&
GET api/ocloudNotifications/v1/subscriptions

fah
REIT IR, MRITFHRFE, NHRE 200 OK RERIH L KR ITHTIZR,

API g K 7=l

[

{
"id": "75b1ad8f-c807-4c23-act5-56f4b7ee3826",

"endpointUri": "http://localhost:9089/event",

"uriLocation": "http://localhost:8089/api/ocloudNotifications/v1/subscriptions/75b1ad8f-c807-4c23-
acf5-56f4b7ee3826",

"resource": "/cluster/node/compute-1.example.com/ptp"

}
]

HTTP 5%
POST api/ocloudNotifications/vi/subscriptions

gﬁﬂ?%éﬁé’lE’\Jﬁ'ﬂlﬁi%ﬂi%ﬁﬁﬁ%ﬁ—ﬁ’ﬂ%#@'ﬁ%%ﬂ[}ﬂo INRITHRINEE, HEEHFE, N5RE 201
Created KSR, WAILUITH LT PTP F44 :

e lock-state E14

e os-clock-sync-state =4

e clock-class E1{4

® gnss-sync-status =14

e sync-state &4

#* 5.23. HSH

S RE
subscription data

PTP 4T A M EHRHI
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{
"endpointUri": "http://localhost:8989/event",

"resource": "/cluster/node/compute-1.example.com/ptp"

}
PTP lock-state 41T fd B 1 B fl

{
"endpointUri": "http://localhost:8989/event",

"resource": "/cluster/node/{node_name}/sync/ptp-status/lock-state"

}
PTP os-clock-sync-state 41T A8 H R~ Al

{
"endpointUri": "http://localhost:8989/event",

"resource": "/cluster/node/{node_name}/sync/sync-status/os-clock-sync-state"

}
PTP clock-class E#iT A M =Bl

{
"endpointUri": "http://localhost:8989/event",

"resource": "/cluster/node/{node_name}/sync/ptp-status/clock-class"

}
PTP gnss-sync-status 1] B3 i Eon bl

{
"endpointUri": "http://localhost:8989/event",

"resource": "/cluster/node/{node_name}/sync/gnss-status/gnss-sync-status"

}
sync-state 1T BB ERAI

{
"endpointUri": "http://localhost:8989/event",

"resource": "/cluster/node/{node_name}/sync/sync-status/sync-state”

}

HTTP A&
DELETE api/ocloudNotifications/v1/subscriptions

fEt
FHBRARA 1T B

API i B 7=l

{

"status": "deleted all subscriptions”

}
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5.6.1.2. api/ocloudNotifications/v1/subscriptions/{subscription_id}

HTTP /5%
GET api/ocloudNotifications/v1/subscriptions/{subscription_id}

PN
1R[] ID 4 subscription_id BT 15,

* 5.24. tRBESH

S &3]
subscription_id string

API g K 7=l

{
"id":"48210fb3-45be-4ce0-aa9b-41a0e58730ab",

"endpointUri": "http://localhost:9089/event",

"uriLocation":"http://localhost:8089/api/ocloudNotifications/vi1/subscriptions/48210fb3-45be-4ce0-
aa9b-41a0e58730ab",

"resource":"/cluster/node/compute-1.example.com/ptp"

}

HTTP /5%
DELETE api/ocloudNotifications/vi/subscriptions/{subscription_id}

PN
{8 ID subscription_id fHIE&TT 15,

3+ 5.25. £ RRESH

¥

subscription_id string

API i K 7=l

{
"status": "OK"

}

5.6.1.3. api/ocloudNotifications/v1/health

HTTP 5%
GET api/ocloudNotifications/v1/health/

E7:pu
3R [3] ocloudNotifications REST API BYEEE IR,

API i B 7=
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| ox

5.6.1.4. api/ocloudNotifications/v1/publishers

BF

api/ocloudNotifications/v1/publishers ifi 52 {5 F PTP Operator HI2H pod A#
cloud-event-proxy B#s a1, B©XFRARRE Pod HRIIHET &N AR,

HTTP 5%
GET api/ocloudNotifications/v1/publishers

s
REIEEF T RAHEFBIR, SERBTERTREZR, RAREREB.

BRI UHSEREERSREITN, UREEXRALSERSRERRRB A,

API g K 7=l

[

{
"id": "0Ofad15ae-a3cf-4299-876a-589438bacf75",

"endpointUri": "http://localhost:9085/api/ocloudNotifications/v1/dummy”,
"uriLocation": "http://localhost:9085/api/ocloudNotifications/v1/publishers/0fa415ae-a3cf-4299-
876a-589438bacf75",
"resource": "/cluster/node/compute-1.example.com/sync/sync-status/os-clock-sync-state”
b

{
"id": "28cd82df-8436-4150-bbd9-7a9742828a71",

"endpointUri": "http://localhost:9085/api/ocloudNotifications/v1/dummy”,
"uriLocation": "http://localhost:9085/api/ocloudNotifications/v1/publishers/28cd82df-8436-4f50-
bbd9-7a9742828a71",
"resource": "/cluster/node/compute-1.example.com/sync/ptp-status/clock-class”
b

{
"id": "44aa480d-7347-48b0-a5b0-e0af01fa9677",

"endpointUri": "http://localhost:9085/api/ocloudNotifications/v1/dummy”,
"uriLocation": "http://localhost:9085/api/ocloudNotifications/v1/publishers/44aa480d-7347-48b0-
abb0-e0af01fa9677",
"resource": "/cluster/node/compute-1.example.com/sync/ptp-status/lock-state"
b

{
"id": "778da345d-4567-67b0-a43f0-rty885a456",

"endpointUri": "http://localhost:9085/api/ocloudNotifications/v1/dummy”,

"uriLocation": "http://localhost:9085/api/ocloudNotifications/v1/publishers/778da345d-4567-67b0-
a43f0-rty885a456",

"resource": "/cluster/node/compute-1.example.com/sync/gnss-status/gnss-sync-status”

}
]

5.6.1.5. api/ocloudNotifications/v1/{resource_address}/CurrentState

HTTP A%
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GET api/ocloudNotifications/v1/cluster/node/{node_name}/sync/ptp-status/lock-
state/CurrentState

GET api/ocloudNotifications/v1/cluster/node/{node_name}/sync/sync-status/os-clock-sync-
state/CurrentState

GET api/ocloudNotifications/v1/cluster/node/{node_name}/sync/ptp-status/clock-
class/CurrentState

GET api/ocloudNotifications/v1/cluster/node/{node_name}/sync/sync-status/sync-
state/CurrentState

GET api/ocloudNotifications/v1/cluster/node/{node_name}/sync/gnss-status/gnss-sync-
state/CurrentState

Uy
IR [E] 5 8% 777 m B9 os-clock-sync-state clock-class lock-state gnss-sync-status, % sync-state E{4#
LEPR S,

e os-clock-sync-state B T EHIRERZNT RIS IKE, "TLLZ LOCKED 5% FREERUN
K

o clock-class B T PTP &R HaTik A,

e lock-state BAIHE T PTP &8 E R SHLENAS, "TLl4F LOCKED., HOLDOVER =%
FREERUN £ &,

e sync-state BN T E 4 ptp-status/lock-state 1 sync-status/os-clock-sync-state i s &
22T TR Nri

e GNSS-sync-status BB T GNSS RS K,

= 5.26. 2 FRESH

S RE
resource_address string

lock-state API M 7=

"id": "clac3aab-1195-4786-8418-dalead462921",
"type": "event.sync.ptp-status.ptp-state-change",
"source": "/cluster/node/compute-1.example.com/sync/ptp-status/lock-state”,
"dataContentType": "application/json",
"time": "2023-01-10T02:41:57.094981478Z",
"data": {
"version": "1.0",
"values": [
{
"ResourceAddress": "/cluster/node/compute-1.example.com/ens5fx/master”,
"data_type": "notification",
"value_type": "enumeration”,
"value": "LOCKED"
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"ResourceAddress": "/cluster/node/compute-1.example.com/ens5fx/master”,
"data_type": "metric",

"value_type": "decimal64.3",

"value": "29"

os-clock-sync-state API i 7~

{

"specversion™: "0.3",
"id": "4f51fe99-feaa-4e66-9112-66c5c9b9afch”,
"source": "/cluster/node/compute-1.example.com/sync/sync-status/os-clock-sync-state”,
"type": "event.sync.sync-status.os-clock-sync-state-change”,
"subject": "/cluster/node/compute-1.example.com/sync/sync-status/os-clock-sync-state”,
"datacontenttype": "application/json",
"time": "2022-11-29T17:44:22.202Z",
"data": {
"version": "1.0",
"values": [
{
"ResourceAddress": "/cluster/node/compute-1.example.com/CLOCK_REALTIME",
"data_type": "notification”,
"value_type": "enumeration”,
"value": "LOCKED"

"ResourceAddress": "/cluster/node/compute-1.example.com/CLOCK_REALTIME",
"data_type": "metric",

"value_type": "decimal64.3",

"value": "27"

clock-class API M 7=

"id": "064c9e67-5ad4-4afb-98ff-189c6aa9c205",
"type": "event.sync.ptp-status.ptp-clock-class-change”,
"source": "/cluster/node/compute-1.example.com/sync/ptp-status/clock-class”,
"dataContentType": "application/json",
"time": "2023-01-10T02:41:56.785673989Z",
"data™: {
"version": "1.0",
"values": [
{
"ResourceAddress”: "/cluster/node/compute-1.example.com/ens5fx/master”,
"data_type": "metric",
"value_type": "decimal64.3",
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"value": "165"

}
]
}
}

sync-state API a7l

{

"specversion™: "0.3",
"id": "8c9d6ecb-ae9f-4106-82c4-0a778a79838d",
"source": "/sync/sync-status/sync-state”,
"type": "event.sync.sync-status.synchronization-state-change”,
"subject": "/cluster/node/compute-1.example.com/sync/sync-status/sync-state”,
"datacontenttype": "application/json",
"time": "2024-08-28T14:50:57.327585316Z",
"data™:
{
"version™: "1.0",
"values": [

{

"ResourceAddress": "/cluster/node/compute-1.example.com/sync/sync-status/sync-state”,
"data_type": "notification”,
"value_type": "enumeration”,
"value": "LOCKED"

gnss-sync-status AP MR 7= 6l

{
"id": "435e1f2a-6854-4555-8520-767325c087d7",

"type": "event.sync.gnss-status.gnss-state-change”,
"source": "/cluster/node/compute-1.example.com/sync/gnss-status/gnss-sync-status”,
"dataContentType": "application/json",
"time": "2023-09-27T19:35:33.42347206Z",
"data": {
"version": "1.0",
"values": [

{

"ResourceAddress": "/cluster/node/compute-1.example.com/ens2fx/master”,
"data_type": "notification",

"value_type": "enumeration”,

"value": "LOCKED"

"ResourceAddress": "/cluster/node/compute-1.example.com/ens2fx/master”,
"data_type": "metric",

"value_type": "decimal64.3",

"value": "5"
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