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BN1E RERBRRFAISCERZEIL

AREANUEEHHBNE R ITANRT B, ENAULTEERRIL

11 REABERFRLEREWN

EREXRBEHSTINANERT BE KBRS, EERLEERTE install-config.yaml {4 R8N #1115
BEEML cidr :

networking:
clusterNetwork:
- cidr: 10.128.0.0/14

hostPrefix: 23

machineCIDR: 10.0.0.0/16
networkType: OpenShiftSDN
serviceNetwork:
-172.30.0.0/16

INRERFRY T REGET 500 P, MIFTEERERINBERE ML cidr 10.128.0.0/14, FEXFER T, BIUF
Hi%E 10.128.0.0/12 5 10.128.0.0/10, LASzHFiBid 500 7 mHIIA R,
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B2 B HENENCEK
A7/ OpenShift Container Platform 1R At #ER E B,

B

XEEISRE A T A E XML (SDN) MARFFBEMMLZS (OVN) B OpenShift
Container Platform,

2.1 #EFR T RENLER

OpenShift Container Platform 7T mECEXHEEEEMEDL, H0, ITHEIRTLUNT REERE&R K pod £
EMH NS4 podsPerCore 1 maxPods.

LN SEEREER, HEPPUNERS T TR ER pod ME., BITXLEERTSH
e CPU fERZRIEN,
® I8 pod AR HIEE,
o REFETRANAEFHNE, TeeHNREFERN A,
o R IP Hiitith,

o HWRIEFER, SHRAFNARFMHETE,

B

1 Kubernetes /1, S&HRNAEM pod EFERAMINASR. EZTREARETEAESS
EEhRTR BN, ELb, 121710 1 pod BIRETELFr E&IZ1T 20 MNAES.

podsPerCore 1R1E 17 AR BIN IR SR AR E T R AE1TH pod &, #It0 : T—NE 4 NMEESENR
B9 52 L4 podsPerCore 1%/ 10, M%7 m LR VFHIZR K pod BEH 40,

kubeletConfig:
podsPerCore: 10

¥ podsPerCore % & 0 AIAMXMRE, BAILH 0, podsPerCore RgEi#F maxPods,

maxPods 1877 RATLLZ1TH pod MEIXBE N — T EEHE, MABREEET RNEM.

kubeletConfig:
maxPods: 250

2.2. fl|# KUBELETCONFIG CRD %% KUBELET &K

kubelet B2i& B RI#EF 5L Ignition B2 &, HILAILERESHE, (B2, £ Machine Config Controller
(MCC) FREFZRIN T #8 kubelet-config-controller . XA 1L{E 63 KubeletConfig B E X ¥R (CR)
SRR kubelet 44,
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F4 kubeletConfig X & B X B M _LEiif Kubernetes %3844 kubelet, kubelet &1&E
BI0IEXLE(E, kubeletConfig M RANTREFRER FREH T RAATH. BXENX
fl, 1EZ A Kubernetes X#4,

1. AFEETLLEFENT A SEENR
I $ oc get machineconfig

BIUERT, 5 kubelet #HXBIEZE 7 01-master-kubelet 1 01-worker-kubelet,

2. ZEREBNTRPRAKA pod HEMHEIRE, HIiET:
I # oc describe node <node-ip> | grep Allocatable -A6

#Z| value: pods: <value>.

a0 -

I # oc describe node ip-172-31-128-158.us-east-2.compute.internal | grep Allocatable -A6

i Bl
Allocatable:
attachable-volumes-aws-ebs: 25
cpu: 3500m
hugepages-1Gi: 0
hugepages-2Mi: 0
memory: 15341844Ki
pods: 250

3. EXE worker TR EHENTTRMRK pod, HHIE—NEE kubelet BEBBR B E LR M4,
f5140: change-maxPods-cr.yaml :

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: set-max-pods
spec:
machineConfigPoolSelector:
matchLabels:
custom-kubelet: large-pods
kubeletConfig:
maxPods: 500

kubelet 5 API iR 283 1T X EHIERBUA T EM I EIHEE (QPS) #M burst {, MRENT =
2178 pod MEARE, FHEIAE (kubeAPIQPS 5 50, kubeAPIBurst 5 100) ZEALL,
MR m EBRI CPUFMARETHR, NIE I EH kubelet QPS # burst 2 :

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


https://kubernetes.io/docs/reference/config-api/kubelet-config.v1beta1/

B 2% HENTNLEK

metadata:
name: set-max-pods
spec:
machineConfigPoolSelector:
matchLabels:
custom-kubelet: large-pods
kubeletConfig:
maxPods: <pod_count>
kubeAPIBurst: <burst_rate>
kubeAPIQPS: <QPS>

a. NHEBEIEH worker BEFH BB ¢

I $ oc label machineconfigpool worker custom-kubelet=large-pods

b. fll# KubeletConfig X/ :

I $ oc create -f change-maxPods-cr.yaml
c. %k KubeletConfig X R 2 & B 0I& :

I $ oc get kubeletconfig

XD Rk set-max-pods.

WRIBEREPM worker TEREE, ZH&5ED worker TREZFNER, MFAH 3 worker T
RIERE, XMNIREAREEE KRN 10 E15 o8,

4. &% worker 17 |RHJ maxPods K22 {E :
I $ oc describe node
L IBITUA T e RRIERER -
I $ oc get kubeletconfigs set-max-pods -o yaml
XS E2 True JREF type:Success

b =
FKIANERT, TEN A BB worker 77 2N kubelet BB XMECERS, RARF—BNSATAH, MFAREE
Bk, EHRESERKMNEFATURMEEENEN, EEMGHE, SR LUHZEEHRIN SRS MR
PR,

1. W& worker #l25ECE i :

I $ oc edit machineconfigpool worker

2. ¥% maxUnavailable % P& {H,

spec
maxUnavailable: <node count>
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BE
BRBEIZEN, HBETEERB worker T RBE, MARIIEERFHIZITHN
AR,

2.3. CONTROL PLANE i A/
control plane 7 fN FRBIE REUR F R RBE, LU THTEMN control plane TRANZET
cg;)n.trol plane BEENMIHMILE R, control plane MK RARYE T RN & 22 (A PIEEBE R OIZ LT
o 12 NEEIRIR
o 3INMEEE
® 6 /MR
o 1NERE, HE 21 pod BIER, ENEEFHHA secret
o 2ANERE, WA 11 podBIE, HETHA secret
o 3 NMERLIAIEREMRS
o 3NMEMZATEREMRA

e 10 M secret, Hr 2 NHLBIMEREES

e 10 MECEMRSY, Hr 2 MHRUBIHEREEE

worker 11 R¥E EROE (SRZEH) CPU 3%

25 500 4 16
100 1000 8 32
250 4000 16 96

EEAB =1 master 5 control plane TR AEEHRELRHR, HHP—IPMTREL EFEHEW

i, CPUFINTFRENHIE, METREERNHEIR, MEAREZEMEEHIMESN R, BRTEXH
SRRERERUTAREKNIERT. ERFHA control plane TT | B A FreSE AT A, MMmIEMN
HREAZE, HN4, EAIRPLKEXINTEE, RH master #E9 HFZEHRINMFERSIST, AN
FRRVERGEHTLLRK control plane Operator B#7, N T BRHNFKKI, 15/ control plane 17 s LR G K
CPUMINERRFERERB RS 60% WFAABETRAE, UCEFRFERASHE, HERIIEI control
plane i s EH) CPU #MATE, LUEGE MR BTIR M IE KB TE R EHL.

BF

TRARNRFEHPNT RN RBE, BABURTER LRSI EShOI X L%}
R, TOIEXRES, control plane EHREAEA @S RATFE1T (running) FrEERY
5[] 48 b B SR ER

10
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BF

MRFEARERFESHEMBHRESE, NIEEWRIELIZTH OpenShift Container
Platform 4.6 5£&8£/# control plane TTmA/N, RZ, EATHITT RS FHERETE
Fr & F#EFFBY control plane 7 s/,

HE

BIEFENAE OpenShiftSDN E N MZE1EHH OpenShift Container Platform &8 £
TRBIEIRE =

p= Y=

£ OpenShift Container Platform 4.6 1, 5 OpenShift Container Platform 3.1 & Z BiI#Y

FRAAELE, REEFRINRE S+ CPU AR (500 millicore) o BARE R/ RI%ZE [EiX—
&

™o

2.3.1. 1870 Amazon Web Services(AWS)master SZ{5I #2571 K /)N

WIREEREP T E AWS master TV mF H master T B EE S FURES, SR LUEIN master SEEIRIZE F|
RN,

BIRIEIR K AWS master SEFI BRI KNI &2 eted,

FRFH
o AWS LB IP(RERFEFWEMEN)H UPI (A EFHEMZN) &8

AR
1. 3T AWS #2118, FKEX master SL4i,
2. {21E—" master 54,
3. EFBEIERSLAI, SRfE R Actions - Instance Settings » Change instance type,
4. FEBBRNHARMER, BEREBESZENEFER, HFNAER, Fa, ERLUE m5.xlarge
By m5.2xlarge X m5.4xlarge.
5. #PSEBl, BATR—1 master SEHIEE LB,
HEeHR

o &7 etcd

2.4. HEZM ETCD 52
N FRESEENERE, WNREZ I K KFBL R RIEA, etcd WMRENSZEIRN, T4 FE

Fretcd BEBURFHEFIIZEA], 1512 Prometheus LT % etcd $8IMEUE, HEZEN N HATHRL
H; BN, etcd TRRKBIX—MRASCHEBER, EREIALETRRN, DIREIHIEZAMER,

1


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.6/html-single/backup_and_restore/#backing-up-etcd
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WX e SR bR -
e etcd_server_quota_backend_bytes, X2 #ifc AR &l
e etcd _mvcc_db_total size_in_use_in_bytes, R/ L4 E LB EFERE

e etcd_debugging_mvcc_db_total_size_in_bytes & [ REIBEKX/), SIFHEHEH EENZH
2o [A]

BX etcd BREEBEMNEL(ER, 1S H "Defragmenting etcd data" E 43
RN etcd BT AR FERE LEAML, FRAEMEEBURA TR, Wik B HtARNMEE
B ELE SN AT RE R S BUKAT Y fsync TR, XLEIERATRER B eted ERDBE, TERITEHELIR
TR, HRLBENERBHFIGE EXAE, FREZELRMEELEMN SSD 5k NVMe M 11
W25 LiZ1T etcd, EEHZEHIT(SLC)ENINDIZR(SSD), BMNAFEATIRE 141, 2O%, FEES
ERERTEMAH,

TEERZE R OpenShift Container Platform &8 £ I #289— e X MR IR 2 B SR Al Z BIHY eted L
ABI p99 LAK etcd leader BERHIEIE, {HF Prometheus BRERIX LT,

e etcd_disk_wal_fsync_duration_seconds_bucket $5F5ik & etcd %L fsync BFLEAT ],
e etcd_server_leader_changes_seen_total $517 ik S415 Bk,

o EHR— I RIEMMAFHBIINHMANRESE, HFRIE
etcd_disk_wal_fsync_duration_seconds_bucket 8 99 B4 L 2% /N F 10 ms,

F 10/ OpenShift Container Platform &E$ 2 RISk Z FHIIE eted BIFEMH, RAILUEAZ N fio B91/0 &
MR TR,

FeREH
o RIFTENHKAIN 28 ERE T Podman 5 Docker R 8121T7HT,

o HIFEWE A /var/lib/etcd BE1E,

i =
e 21T fio FHOMLR :
o MIR{ER Podman, HZETUTHS :
I $ sudo podman run --volume /var/lib/etcd:/var/lib/etcd:Z quay.io/openshift-scale/etcd-perf
o MNR{EM Docker, HEITUTHS :

I $ sudo docker run --volume /var/lib/etcd:/var/lib/etcd:Z quay.io/openshift-scale/etcd-perf

HHRMERERTRHREILE etcd, ERIEBEMIZITHEIKH fsync I8FRHI p99, UEBEREER/NT
10 ms,

RN etcd TERTAE R A B HITE XK, FRUAEMEER™ EMRIITFMLEHE A/ (/0)ELR, XEMBKELRSR
53 etcd heartbeat BN [A] Eb e 24 BB A B 1, X & T BOY EBRE BARIF RIS T3 6, EEEN

OpenShift Container Platform 5£8% £ IR — N K EIEIRE B eted SEEM T LMY etcd ML X IEIREY
p99 B4k, M Prometheus ERERIEFREIRE,

12
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histogram_quantile (0.99, rate(etcd_network_peer_round_trip_time_seconds_bucket[2m]) $515:{k
& eted TERK 51 [A] & & i 1E K BOI (A, #BERE/NTF 50 ms,

2.5. 7= ETCD %12
£ eted T SRIDREENEMEER, YIIEBHITESBRER UEEHEBP#ME A,

st BB R MHIT—R, HERRBIEEFERER. iR ZA A eted A, EEHX
HRETT A, ERHRER eted HITHRIER, FREEINZATHENXHERIEM,

N etcd MEIBE AR, FAUAEMAEFERUATHA LR, RIBEMERNERER, ZESIMAFE
H—R etcd BF, SENAFEMR, AT eted_db_total_size_in_bytes 1%, LBERS
EEHITHER B,

Digk

H
[=]

DB etcd B—MNEIEMRIE, EITHRAETRAT, eted RATRME, H,
EBNT— pod BT FEER, EVSFHF—28, UEEHITUREESET
{’EO

BREBUTEZ TN eted B _ERY eted BIRIITHE AL,

FTRFH

o ATLUFAEA cluster-admin B&IAE iR EEE,

it

1 HEM eted AR FA, ENAFRIITREHE L,

a. REX etcd pod I3k :

I $ oc get pods -n openshift-etcd -0 wide | grep -v quorum-guard | grep etcd

=1
etcd-ip-10-0-159-225.example.redhat.com 3/3 Running 0 175m
10.0.159.225 ip-10-0-159-225.example.redhat.com <none> <none>
etcd-ip-10-0-191-37.example.redhat.com 3/3 Running 0 173m
10.0.191.37 ip-10-0-191-37.example.redhat.com <none> <none>
etcd-ip-10-0-199-170.example.redhat.com 3/3 Running 0 176m
10.0.199.170 ip-10-0-199-170.example.redhat.com <none> <none>

b. 1%&#F pod FBITLU T ap G RIEML A eted A AR

$ oc rsh -n openshift-etcd etcd-ip-10-0-159-225.example.redhat.com etcdctl endpoint
status --cluster -w table

i th o Bl

13
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Defaulting container name to etcdctl.
Use 'oc describe pod/etcd-ip-10-0-159-225.example.redhat.com -n openshift-etcd' to see
all of the containers in this pod.

+ + + + + + +
+ + + +

| ENDPOINT | ID | VERSION | DB SIZE | IS LEADER | IS LEARNER |
RAFT TERM | RAFT INDEX | RAFT APPLIED INDEX | ERRORS |

+ + + + + + +

+ + + +

| https://10.0.191.37:2379 | 251cd44483d811c3| 3.4.9| 104 MB| false| false |
7] 91624 | 91624 | |

| https://10.0.159.225:2379 | 264c7c58ecbdabee | 3.4.9| 104 MB| false| false |
7] 91624 | 91624 | |

| https://10.0.199.170:2379 | 9ac311f93915¢cc79 | 3.4.9| 104 MB| true| false |
7] 91624 | 91624 | |

+ + + + + + +

+ + + +

EFItH 89 IS LEADER 71, https://10.0.199.170:2379 i R 2415, 5 E—% it TR
i, 2158 pod £F5H eted-ip-10-0-199-170.example.redhat.com,

2. & etcd A,

a. IFEIIEEIZITH etcd B3, K18 72 ST pod BIEH :
I $ oc rsh -n openshift-etcd etcd-ip-10-0-159-225.example.redhat.com
b. BUEIXE ETCDCTL_ENDPOINTS I EZ & :
I sh-4.4# unset ETCDCTL_ENDPOINTS
c. ;B etcd XA :
I sh-4.4# etcdctl --command-timeout=30s --endpoints=https://localhost:2379 defrag
=1
I Finished defragmenting etcd member[https://localhost:2379]

ISR % £HBIFEER, 180 --command-timeout BI(E, BEIESEKII L,
d. BIFEUEER NS B4E/) ¢

I sh-4.4# etcdctl endpoint status -w table --cluster

=1
+ + + + + + +
+ + + +
| ENDPOINT | ID | VERSION | DB SIZE | IS LEADER | IS LEARNER |
RAFT TERM | RAFT INDEX | RAFT APPLIED INDEX | ERRORS |
+ + + + + + +
+ + + +
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| hitps:/10.0.191.37:2379 | 251cd44483d811c3| 3.4.9| 104 MB| false| false |

7| 91624 | 91624 | |

| https://10.0.159.225:2379 | 264c7c58ecbdabee | 3.4.9| 41 MB| false| false|
71 91624 | 91624 | @)

| https://10.0.199.170:2379 | 9ac311f93915cc79 | 3.4.9| 104 MB| true| false |
7| 91624 | 91624 | |

+- + -t +---- + i

+- -+ + +

AP ETIXA eted B BIEEEZERNITES 41 MB, TEIHK/IN 104 MB,

e. EEXELSRLLEHZTIEM eted R FHITHRFE, REFT IS HTERER.
EVEEHANEBREZESESFT 28, LUE etcd pod ATLUKE., 7E etcd pod TR E
B, etcd AN,

3. MNREA MBS 2 A AL L £/ NOSPACE Z4%, &HERE.

a. lEZEHE NOSPACEEZ

I sh-4.44# etcdctl alarm list
=l

I memberlD:12345678912345678912 alarm:NOSPACE

|||@

b. JERRE

H .
= -

I sh-4.44# etcdctl alarm disarm

2.6. OPENSHIFT CONTAINER PLATFORM EL il ZRHg4H 44

DA EAERR TE 61 3R & 53 OpenShift Container Platform worker 3115 :

TEFE L LIZ4TH Kubernetes #1 OpenShift Container Platform control plane fR 55
N

LRI B 2R IR registry

EF HAProxy B Ingress Controller

SREES N ERS, SFBWERFE L IEBAE G

SRREAE

AR5

Red Hat Quay

Red Hat OpenShift Container Storage

Red Hat Advanced Cluster Manager

Red Hat Advanced Cluster Security for Kubernetes

15
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® Red Hat OpenShift GitOps
® Red Hat OpenShift Pipelines

BITEAEMESR. Pod HAMMAMA T REFEER A AIEEL worker T /.

LB iR

o BREMZENT MLl R A EEMMEEM T R EiZ1T, 1HS M OpenShift sizing and subscription
guide for enterprise Kubernetes X#F# "Red Hat OpenShift control plane and infrastructure
nodes"&B 43,

\

2.7. #oh NI AR

FINBERT, EBESE Prometheus. Grafana #1 AlertManager BJ Prometheus Cluster Monitoring H#%
SeiRMLEERE S HETNRE. ©H Cluster Monitoring Operator #1TEIE, HEMEHGBRIIEMIE L, T
CIEEFN B E L EERAT,

iz
1. $FLLF ConfigMap & X {&7%F 4 cluster-monitoring-configmap.yaml 3 {4 :

apiVersion: vi
kind: ConfigMap
metadata:
name: cluster-monitoring-config
namespace: openshift-monitoring
data:
config.yaml: |+
alertmanagerMain:
nodeSelector:
node-role.kubernetes.io/infra: ""
prometheusK8s:
nodeSelector:
node-role.kubernetes.io/infra: ""
prometheusOperator:
nodeSelector:
node-role.kubernetes.io/infra: ""
grafana:
nodeSelector:
node-role.kubernetes.io/infra: ""
k8sPrometheusAdapter:
nodeSelector:
node-role.kubernetes.io/infra: ""
kubeStateMetrics:
nodeSelector:
node-role.kubernetes.io/infra: ""
telemeterClient:
nodeSelector:
node-role.kubernetes.io/infra: ""
openshiftStateMetrics:
nodeSelector:
node-role.kubernetes.io/infra: ""

16
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thanosQuerier:
nodeSelector:
node-role.kubernetes.io/infra; ™"

BT L EC B BREY & 5 U 1 M PRHE AR RO H (- BT R B B B AR A T =
2. NA#FBIECERS

I $ oc create -f cluster-monitoring-configmap.yami

3. MZBIEEE pod BEFNLER :
I $ watch 'oc get pod -n openshift-monitoring -o wide'

4. MRAMHEEHE infra TR, IHMHERHEXNHER pod:
I $ oc delete pod -n openshift-monitoring <pod>

B pod BUZAE infra 7 i b B 0%,

2.8. %5121\ REGISTRY

IRFEEEE registry Operator, MUEMHE Pod ERBEIHM T =,

FRFM

® 7£ OpenShift Container Platform & B RIS HIHLER &

iy =

1. &%& config/instance Ff & :
I $ oc get configs.imageregistry.operator.openshift.io/cluster -o yaml
i Bl

apiVersion: imageregistry.operator.openshift.io/v1
kind: Config
metadata:
creationTimestamp: 2019-02-05T13:52:05Z
finalizers:
- imagereqistry.operator.openshift.io/finalizer
generation: 1
name: cluster
resourceVersion: "56174"
selfLink: /apis/imageregistry.operator.openshift.io/vi/configs/cluster
uid: 36fd3724-294d-11e9-a524-12ffeee2931b
spec:
httpSecret: d9a012ccd117b1e6616ceccb2c3bb66a5fed1b5e481623
logging: 2
managementState: Managed
proxy: {}
replicas: 1

17



OpenShift Container Platform 4.6 Tl {h4gtEfttaE

requests:
read: {}
write: {}
storage:
s3:
bucket: image-registry-us-east-1-c92e88cad85b48ec8b312344dff03c82-392¢
region: us-east-1
status:

2. 4w’ config/instance X & :

I $ oc edit configs.imageregistry.operator.openshift.io/cluster

3. BB RE spec 9, HEELILLIT YAML :

spec:
affinity:
podAntiAffinity:
preferredDuringSchedulinglgnoredDuringExecution:
- podAffinityTerm:
namespaces:
- openshift-image-registry
topologyKey: kubernetes.io/hostname
weight: 100
logLevel: Normal
managementState: Managed
nodeSelector:
node-role.kubernetes.io/infra: "

4. B registry pod B8 E BT =,
a. IBITLAT S, LURS] registry pod FRFERY T & -
I $ oc get pods -0 wide -n openshift-image-registry
b. #INT REFEIBEERIIN
I $ oc describe node <node_name>

EEGSHEH, F#IA node-role.kubernetes.io/infra 77 LABELS %3k A,

2.9. %o iEHaS
(BRI LU BRI 38 pod EREBIRFMIHEES, BIERT, pod BEH worker /5.

SeRFH
® 7£ OpenShift Container Platform & BRISHIHLZR &

Y=

1. EEKEBZS Operator B IngressController B E X iR :

18
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I $ oc get ingresscontroller default -n openshift-ingress-operator -o yaml
RHIH R F LT XA ¢

apiVersion: operator.openshift.io/v1
kind: IngressController
metadata:
creationTimestamp: 2019-04-18T12:35:39Z
finalizers:
- ingresscontroller.operator.openshift.io/finalizer-ingresscontroller
generation: 1
name: default
namespace: openshift-ingress-operator
resourceVersion: "11341"
selfLink: /apis/operator.openshift.io/v1/namespaces/openshift-ingress-
operator/ingresscontrollers/default
uid: 79509e05-61d6-11e9-bc55-02ce4781844a
spec: {}
status:
availableReplicas: 2
conditions:
- lastTransitionTime: 2019-04-18T12:36:15Z
status: "True"
type: Available
domain: apps.<cluster>.example.com
endpointPublishingStrategy:
type: LoadBalancerService
selector: ingresscontroller.operator.openshift.io/deployment-ingresscontroller=default

2. Yw%HE ingresscontroller %R, F+ X nodeSelector LAfE A infra #7355 :
I $ oc edit ingresscontroller default -n openshift-ingress-operator
1£ spec HRINMER infra 17358 nodeSelector FIE84Y, N TFFI- :
spec:
nodePlacement:
nodeSelector:

matchLabels:
node-role.kubernetes.io/infra: ™"

3. A H2R Pod 7E infra 17 &2 L1217,

a. AEKHESR Pod 55k, FILTIEMLIZITH Pod BT AT :
I $ oc get pod -n openshift-ingress -o wide
i Bl

NAME READY STATUS RESTARTS AGE IP NODE
NOMINATED NODE READINESS GATES
router-default-86798b4b5d-bdivd  1/1 Running 0 28s 10.130.2.4 ip-10-
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0-217-226.ec2.internal <none> <none>
router-default-955d875f4-255g8 0/1  Terminating 0 19h 10.129.2.4 ip-10-
0-148-172.ec2.internal <none> <none>

EARBIG, EFEZITH Pod fiIF ip-10-0-217-226.ec2.internal 7752 L,

b. HEHIETEIZITH Pod BITT sRAS -
I $ oc get node <node_name> ﬂ

WE‘EM Pod %15%3k1589 <node_name>,

it Bl
NAME STATUS ROLES AGE VERSION
ip-10-0-217-226.ec2.internal Ready infra,worker 17h v1.19.0

MFARIIKREE infra, FIk Pod FEEMBT R LiZ1T,

2.10. BRI T m KN

BT MBI R BE R EUR TR RIERER, TTRANR, ENiXERFRATEESR S Prometheus
BIIEPRERIT A 5038 A0, LA HEFFRIE R T R KN E T EBER KEM control plane B E MBI
%Q

B

UTFBUMKNRERAFREERLETRFRER Prometheus, Router #] Registry Efi}
/{9, logging BREZXKEBIE, BHAXNBIUEREMIIFLSE.

worker T m¥= WHABEM CPU HABRENAE
8% (GB)

25 4 16 4 64

100 8 32 8 128

250 16 128 16 128

500 32 128 32 192

B

XEERNEWEF AR, 2N A EEN P UEREN R, XENXSIELR—
RS K(E, £ OpenShift Container Platform 4.6 $£&£fh4A 250 N1 500 1 s,
X LR K(E N 10000 MNpZ 2 [E], && 61000 4 pod. 10000 4 EBE, 181000
secret, 400 NECEMEIE, Prometheus 2B— "R ERERN ARER, KERHERSEUR
FEMRR, SE TR, MR, Prometheus I REREIFE. IRk 8] 5L R EBFHIF
i, BEERNEBURFREBHE. BE R ERFRFHBNMIHE SR,
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I8
£ OpenShift Container Platform 4.6 1, & OpenShift Container Platform 3.1 K& 2 BiI#Y

FRAAEEE, RENEFRINRE S+ CPU AR (500 millicore) o iXRRMILERERIL,

2.1 EMBER

® OpenShift Container Platform S 2R
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53 B HENERT BXE

BE
RV HRHESEENSERATHUBRERNZEEX,

XEEIERE A T AT E XML (SDN) MARFFBEMMLZS (OVN) B OpenShift
Container Platform,

ML T RESLEES B OpenShift Container Platform $2£Hh ) worker Hl233 8 &, ERTLUEITIR N
5> worker MachineSet I 7E Y FIBIAEE KT & worker 285,

31 RERMEICLE

R RIRAES RN
o I RUEIFTE AR K LUKS B A A,
o R BHNBHERERT 255 50 1,

o EERAEBNATHRUE-—INERRLUKXNNIBREGIRBAFNRE, LB EAERIRMEMNE
BHEMRF, Fla0, T AWS £, FFH mS.large # m5d.large,

% .
e SN ERTRER Y API BRSSSERECH. R, |TENRRBZIITT R,

MRFENENREFHEIANEENESRE, WL e /E0ENZE. 8F OpenShift Container
Platform M= & /I UL IBMIEREEN KX EZIAR, S0, KEMEHFERSHIVLZEN, 246
BEFIBHITELSMEIR, EF OpenShift Container Platform IS EH APIEKRIRE], tNRHIMT
EHH, NAERKENTFE MRS HA28 0 KL

LT RIBARET RN, EANSERNE, MREIHRE, RROEREERKRFHBIMEE TR
*J‘L%%O

—

pa -3

LU ARBESBENERED T [BI, TREERENE, EAXMIET RBFE I
PRIEEI LT R EIZITHN R, 74, MRBIFRNRA S, S & imEIERLE
KPR, BrrNERIANE Fim QPS 1 burst R RIEE N 5 10, BEEE
OpenShift Container Platform F#4T1&,

3.2. B ERE

ZEANERE, 44 MachineSet YAML, AfE, BiMREENSEINEZIIES 0 N EIAEMERSH
J|HREBERKMENZE. ARG, NEAREREMENHE, TV SEEMMHERT RN
%%Q

IMREBREEAFTHMEERNER T BIEE, WAEEM R,
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p= Y=
FINBERT, OpenShift Container Platform E&HI25 Pod ERETE worker £, HATFERHZRTE

EF R EEERETR (215 Web 2H18) , MRIEAEHFNE T AL Pod, BNIERERN
worker #2359 BN 0,

FRFH

o % OpenShift Container Platform £2£# oc f8 517,

e LIEXH cluster-admin H{ R F & 15 &K oc.
iz

1. JRiEAEREE
I $ oc edit machineset <machineset> -n openshift-machine-api

2. FEMB_UERES O
I $ oc scale --replicas=0 machineset <machineset> -n openshift-machine-api
FE -
I $ oc edit machineset <machineset> -n openshift-machine-api

FE R AR RR.
3. REBEFERT RINGFLE

I $ oc scale --replicas=2 machineset <machineset> -n openshift-machine-api
HE -
I $ oc edit machineset <machineset> -n openshift-machine-api

ERFNEE. FSS B YAR R EN,

33. XFHERERE

& LAfE A MachineHealthCheck FHRE LB HIN BB N RENIZME. KREEBEHRBRRHEN
*J‘L%%Q
T ISRHLSMERIRCR, G/ —1 MachineHealthCheck B E X R (CR) , EFaSEREMIRES
BIFRE R B ERISM, IN4ERF NotReady RS 15 98, 1E node-problem-detector A i R $F A
KR

i #2 MachineHealthCheck CR M2 Sz R0 E I E LHIRM. MRNSBTEMTRERE, NXBM
PR F Ol @IV AR T, WG E, EEINSBMERSEG.
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S FEA master BEHNEE, NSRRELERRETEENT SE, BXRMERVE.
o -

i th 7 B

I $ oc get machinehealthcheck example -n openshift-machine-api

NAME  MAXUNHEALTHY EXPECTEDMACHINES CURRENTHEALTHY
example 40% 3 1

I BREUHBRAL 2R E A BB A MRS, 1Rl 28 — RIBEE FH MR — T R MR BT

AR 2 b P AR ERBINLZRENE X T maxUnhealthy BI1{E, TI{2H 2R = EMIERHL

2=, W F o T,

Zielbfo®, HHEREE LR,

3.3.1. Bare Metal _£#J MachineHealthCheck

ERNERE LM B ML ERESRNEN. 8%, BNEFESER—THERKNAMNTRE, X
Mg, SEROTTERR, NARFEARRTRT, BBV NI MALZRNPREI =TT A H,
1% F machine.openshift.io/remediation-strategy: external-baremetal ;3 fi# 33 fi#
MachineHealthCheck %R,

WEXMRE, TRENVSRMERBMC FIEHTTEE.

3.3.2. BREN A R BRI E T BRI
BENBEROEAMFEEELUTRE
o HANBENANNSBY LB GRRICEES,
e HREIARIHEF control plane Hl37, MRTRE, NFKKEE.
o MRHERMT RMERFPBIR, NEREREEINHNETERE, FIIEMESEN:E.
o NRHLIENRHIT s=7E nodeStartupTimeout © F% B INALEREE, NKEBENES.

e N2 Machine R &N Failed, N&IIEMEE X235,

3.4. MACHINEHEALTHCHECK & B~
MachineHealthCheck FRE{LLLT YAML Xz — :

£H89MachineHealthCheck

apiVersion: machine.openshift.io/vibetai
kind: MachineHealthCheck
metadata:
name: example 0
namespace: openshift-machine-api
annotations:

24



B 3 E HFENSRY R

machine.openshift.io/remediation-strategy: external-baremetal 9
spec:
selector:
matchLabels:
machine.openshift.io/cluster-api-machine-role: <role> 6
machine.openshift.io/cluster-api-machine-type: <role> ﬂ
machine.openshift.io/cluster-api-machineset: <cluster_name>-<label>-<zone> 6
unhealthyConditions:
- type: "Ready"
timeout: "300s"
status: "False"
- type: "Ready"
timeout: "300s"
status: "Unknown"
maxUnhealthy: "40%" 9
nodeStartupTimeout: "10m"

Q EEZEHENVSRERENAM.

9 XFENER, S /7E annotations 314 23 machine.openshift.io/remediation-strategy:
external-baremetal ¥ 23k /5 A FEIRBEHA AR, RAXFHARERIBN, TRENENIKES, ™
T2 MEEREHIHER,

OO =HEMMN B IEE— MR
6 I <cluster_names>-<label>-<zone> 1§\ {5 € ZIRIRAIHNZ L. /M0, prod-node-us-east-1a,

WE‘E%%%#E’\JEN%@@NI% INRFEBHEIFRFR T &, NRESENEE, BB
RSB RREIINER LB TIE A EIKE F{E,

BEBEPRITFRMMESHISREE, XX —PMEIHH—1NEY., NIRTEENNRNER
it maxUnhealthy 1ZEBIRRE, MARRHITHHEG

@ EENSREREERENSZTERITDIIFRT RIIA SR BB FFE0 A,

matchLabels R Z2R~fFl; IEUIIRIBEEAE RIS IRRINLESH,
AT H b 223X B MachineHealthCheck

apiVersion: machine.openshift.io/vibetai
kind: MachineHealthCheck
metadata:
name: example 0
namespace: openshift-machine-api
spec:
selector:
matchLabels:
machine.openshift.io/cluster-api-machine-role: <role> g
machine.openshift.io/cluster-api-machine-type: <role> 6
machine.openshift.io/cluster-api-machineset: <cluster_name>-<label>-<zone> ﬂ
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unhealthyConditions:
- type: "Ready"

timeout: "300s"

status: "False"
- type: "Ready"

timeout: "300s" G

status: "Unknown"
maxUnhealthy: "409%" ﬂ
nodeStartupTimeout: "10m" G

ﬂ IEEZEEMNNRERLEN R,
QO = EmnsbisE— MR,
Q I <cluster_names>-<label>-<zone> 1§\ {5 € ZIRIRAIHNZ L. M0, prod-node-us-east-1a,

wai*ﬁﬁi%#ﬁ’\]ﬁﬁﬂ%éiﬁﬂﬂo INRFEBHEIFRFR T &4, NRESENEE, BB
RSB RRBINE £ B TIE A EIKE F{E,

fBEBEPRITFRMMESHISREE, XX h— P EIHH—1NEY., NRTREENNRNER
it maxUnhealthy X EBIRRE, MARRHITHE

@ EENSREREERENSZTRRITDIIFRT RIIA SR BB R A,

ﬁ o
I matchLabels R Z2R~6l; IBUIIRIEE AT ZISH RN ESH,

3.4.1. B SRRERREN

M ARERMEEFERNSEEROEEENZR. BT MachineHealthCheck iR #Y
maxUnhealthy FEX g B 58 B8

R A EEE EMNERFH maxUnhealthy FE&E L. T —ME, MachineHealthCheck &%
maxUnhealthy B{E 5 © R EMERN BTt PN 2R E T, MRAMERAVSBZHEET
maxUnhealthy R, NASHITH K,

H5E
INR% A% E maxUnhealthy, NIZEIAES 100%, TICEEHRSMME, HSRAMSHEE
EO

& 48 maxUnhealthy [EUR TR ERE AR EEMZLL & MachineHealthCheck ZZ= MM 238 E. B0,
fRA LAE A maxUnhealthy [EEZZ N A AKX FEINS 8%, UMEEEREANEXE, maxUnhealthy
B A LATE SR B AR RE LE o — 5 F MR

maxUnhealthy FEEATLUZE WEHEE 2. RIE maxUnhealthy (B, &R EELHL,

3.4.1.1. R4 {E%iE maxUnhealthy
N5 F maxUnhealthy % 2:

o MR2AHNEDT RAEE, AT HATHNE
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o MRAINHELTRATERE, NAKHITH
XEESSRRLEERENINZRET XK.

3.4.1.2. fF A A9 1% & maxUnhealthy
N maxUnhealthy #51% & 40%, B 25 ML HGHE -
o MRHFIOAHELT ROFARERRE, MAHITHE
o MNAHIEANTRAREE, NAKPATHIK
N5 maxUnhealthy #i% & 40%, & 6 THSHEKRE :
o MR2AHREDTK[AFERE, NAHITHE
o MRINHELZTRTER, NASHITHH
=
L AR maxUnhealthy HlZ38H B 2 LR Z — DB, ATFHNBHERKRE ATI—
NNEEEEY,
3.5. /& MACHINEHEALTHCHECK #fi&

&) LU B BIFR A MachineSet £/ MachineHealthCheck TR, ERRZ B control plane
#2389 MachineHealthCheck TR,

FRFM

o i oc S ITHRME,

it =
1. f/Z—" healthcheck.yml X4, HEA@SEMIHFRERENE L,

2. J¥ healthcheck.yml X4 B IRBOEERE :

I $ oc apply -f healthcheck.yml
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% 4 %= {1/ NODE TUNING OPERATOR
T f# Node Tuning Operator, LARAM{A{#E A ©@id%EE tuned SFIP#HRLIE IR T 20 7| B9 ERE b

4.1. %F NODE TUNING OPERATOR

Node Tuning Operator ] LAEE B @ Gk Tuned SEIFA TR SR E BT M AIMIMERE b, KZ = ERE
NARFREE —ERENNZLMEREMIL. Node Tuning Operator ijﬁF’TE{ﬁT —NE—By. TTER—
JH sysctl BEIEEEO, FHAURBEFAAFNEEREHAINE E LHEMILEE.

Operator ¥} OpenShift Container Platform B2t Tuned P2 E— Kubernetes SFi " # 25
FHTEE, BRIET BE LR EB U RF AR HR R RERE TS THAMER RN
Tuned SFF TR/, HNMNTHHARREEHNME T RLZT, BNTRLEET—.

HEREMABERBANEMGR, SHBRTERMLELILESEEX LRI Tuned SFFER, B2
1E Tuned <FHER2 R N AR BY 1Y RIGX B R EIR.

TERRA 4.1 RE@mhRAH, OpenShift Container Platform fr &R & & T Node Tuning Operator,

4.2.7/5/7) NODE TUNING OPERATOR =11 4&

{3 A L RAZ 17 17] Node Tuning Operator BORBIFIAE,
pii
1. IB17 :
I $ oc get Tuned/default -o yaml -n openshift-cluster-node-tuning-operator

RIN CR B7E 7y OpenShift Container Platform & IREIER T MR LE, ©RERESRIZE
Operator Management k&, Operator §E =X FIA CR A EMBE X E®R, B TEE LHEREDL
b, HRIBECH Tuned CR, #EIEM CRESEIM CRAEFH, HET T A pod FRNFIESE STHL
ST N A B E LA EE,

Digk

=
AARERELBERT, * pod THRBIZFFRILME N B RN AR AR —MERA R,
BEENTZEBERXMHEE, FHREABEERED, BIA Tuned CR HAHH pod ik

HIEES, RO THE pod iIMALEMNEE LEES, NiZIeeSERN SR, &
LLUE#) Node Tuning Operator R A Al gE2FF pod tRiIRIIEE,

4.3. EEBPRERMAEES
T RIEER TR ENRIAREE,

apiVersion: tuned.openshift.io/v1
kind: Tuned
metadata:
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name: default
namespace: openshift-cluster-node-tuning-operator
spec:
profile:
- name: "openshift"
data: |

[main]
summary=0Optimize systems running OpenShift (parent profile)
include=${f:virt_check:virtual-guest:throughput-performance}

[selinux]
avc_cache_threshold=8192

[net]
nf_conntrack hashsize=131072

[sysctl]

net.ipv4.ip_forward=1
kernel.pid_max=>4194304
net.netfilter.nf_conntrack_max=1048576
net.ipv4.conf.all.arp_announce=2
net.ipv4.neigh.default.gc_thresh1=8192
net.ipv4.neigh.default.gc_thresh2=32768
net.ipv4.neigh.default.gc_thresh3=65536
net.ipv6.neigh.default.gc_thresh1=8192
net.ipv6.neigh.default.gc_thresh2=32768
net.ipv6.neigh.default.gc_thresh3=65536
vm.max_map_count=262144

[sysfs]
/sys/module/nvme_core/parameters/io_timeout=4294967295
/sys/module/nvme_core/parameters/max_retries=10

- name: "openshift-control-plane”
data: |
[main]
summary=0Optimize systems running OpenShift control plane
include=openshift

[sysctl]

# ktune sysctl settings, maximizing i/o throughput

#

# Minimal preemption granularity for CPU-bound tasks:

# (default: 1 msec# (1 + ilog(ncpus)), units: nanoseconds)
kernel.sched_min_granularity_ns=10000000

# The total time the scheduler will consider a migrated process

# "cache hot" and thus less likely to be re-migrated

# (system default is 500000, i.e. 0.5 ms)
kernel.sched_migration_cost_ns=5000000

# SCHED_OTHER wake-up granularity.

#

# Preemption granularity when tasks wake up. Lower the value to
# improve wake-up latency and throughput for latency critical tasks.
kernel.sched_wakeup_granularity_ns=4000000

- name: "openshift-node"
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data: |
[main]
summary=0Optimize systems running OpenShift nodes
include=openshift

[sysctl]

net.ipv4.tcp_fastopen=3
fs.inotify.max_user_watches=65536
fs.inotify.max_user_instances=8192

recommend:
- profile: "openshift-control-plane”
priority: 30
match:
- label: "node-role.kubernetes.io/master”
- label: "node-role.kubernetes.io/infra"

- profile: "openshift-node”
priority: 40

4.4 K2 ENAT TUNED BcE&E

FERXMNREREESD T R ENA T Tuned BEBES.

i =
1 REENT R LZTH Tuned pod:
I $ oc get pods -n openshift-cluster-node-tuning-operator -o wide
i Bl

NAME READY STATUS RESTARTS AGE [P
NOMINATED NODE READINESS GATES

cluster-node-tuning-operator-599489d4{7-k4hw4 1/1  Running 0 6d2h 10.129.0.76

ip-10-0-145-113.eu-west-3.compute.internal <none> <none>

tuned-2jkzp 1/1 Running 1 6d3h 10.0.145.113 ip-10-0-145-
113.eu-west-3.compute.internal <none> <none>

tuned-g9mkx 1/1 Running 1 6d3h 10.0.147.108 ip-10-0-
147-108.eu-west-3.compute.internal <none> <none>

tuned-kbxsh 1/1 Running 1 6d3h 10.0.132.143 ip-10-0-132-
143.eu-west-3.compute.internal <none> <none>

tuned-kn9x6 1/1 Running 1 6d3h 10.0.163.177 ip-10-0-163-
177.eu-west-3.compute.internal <none> <none>

tuned-vvxwx 1/1 Running 1 6d3h 10.0.131.87
87.eu-west-3.compute.internal <none> <none>

tuned-zqrwq 1/1  Running 1 6d3h 10.0.161.51
51.eu-west-3.compute.internal <none> <nhone>

2. IREME pod NAMEES, HFEl]5E—DHIKRPITE :

ip-10-0-131-

ip-10-0-161-

$ for p in “oc get pods -n openshift-cluster-node-tuning-operator -1 openshift-app=tuned -
o=jsonpath='{range .items[*]}{.metadata.name} {end}"; do printf "\n*** $p ***\n" ; oc logs

pod/$p -n openshift-cluster-node-tuning-operator | grep applied; done
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*** tuned-2jkzp ***
2020-07-10 13:53:35,368 INFO
'openshift-control-plane’ applied

*** tuned-g9mkx ***
2020-07-10 14:07:17,089 INFO
'openshift-node’ applied
2020-07-10 15:56:29,005 INFO
'openshift-node-es' applied
2020-07-10 16:00:19,006 INFO
'openshift-node’ applied
2020-07-10 16:00:48,989 INFO
'openshift-node-es' applied

*** tuned-kbxsh ***

2020-07-10 13:53:30,565 INFO
'openshift-node’ applied
2020-07-10 15:56:30,199 INFO
'openshift-node-es' applied

*** tuned-kn9x6 ***

2020-07-10 14:10:57,123 INFO
'openshift-node’ applied
2020-07-10 15:56:28,757 INFO
'openshift-node-es' applied

*** tuned-vvxwx ***

2020-07-10 14:11:44,932 INFO
'openshift-control-plane' applied
*** tuned-zqrwqg ***

2020-07-10 14:07:40,246 INFO
'openshift-control-plane' applied

4.5. BE LM

Operator WEE XL IR (CR) @MW N EEE D, F—E80 2 profile:, X2 tuned B EE R EZHHFY

&5 4 % {¢1FH NODE TUNING OPERATOR

tuned.daemon.daemon:

tuned.daemon.daemon:

tuned.daemon.daemon:

tuned.daemon.daemon:

tuned.daemon.daemon:

tuned.daemon.daemon:

tuned.daemon.daemon:

tuned.daemon.daemon:

tuned.daemon.daemon:

tuned.daemon.daemon:

tuned.daemon.daemon:

R, EEO 2 recommend:, FARE XEEBE LT HE,

static tuning from profile

static tuning from profile

static tuning from profile

static tuning from profile

static tuning from profile

static tuning from profile

static tuning from profile

static tuning from profile

static tuning from profile

static tuning from profile

static tuning from profile

ZANBE AR LA TR, #F5 Operator R ZE[HFRIZ 4 CR, Operator RIMEI2EEIEH CR

MR T IH CR, FTAENARAE LHEMILXERSEH, RNEHFEHRI Tuned FHHFRAE X

Ko

BEERE

BT EE BRI Tuned CR X & Operator Management R, BRINER T, Operator #46F Managed
RZ, BHAMY Tuned CR #3% & spec.managementState %, Operator Management JAZSE0A SR {E 10

T

® Managed: Operator RTEERE FIR B # BEHT EIREN R

® Unmanaged: Operator 2B EC & HRAYE X
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® Removed: Operator f$#F# Operator & & BIIR/EXT RN TR
ECEEHE

profile: SR FIH T Tuned EEEE R E LR,

profile:
- name: tuned_profile_1
data: |
# Tuned profile specification
[main]

summary=Description of tuned_profile_1 profile

[sysctl]
net.ipv4.ip_forward=1
# ... other sysctl's or other Tuned daemon plugins supported by the containerized Tuned

#...

- name: tuned_profile_n
data: |
# Tuned profile specification
[main]
summary=Description of tuned_profile_n profile

# tuned_profile_n profile settings

BEUMEESR

profile: 452 #@1J CR #) recommend: £33k E Y. recommend: $i4 BIRBLFEIEHRERES
B95 B 712K,

recommend:
<recommend-item-1>
#..
<recommend-item-n>

HUR AR BIIRILI -

- machineConfigLabels: ﬂ
<mclLabels> 9

match: 6
<match> ﬂ

priority: <priority> 6
profile: <tuned_profile_name> G

E.I-iio
MachineConfig T3z B9/ (HF 8, SEQIIEME—,

INRAER, NEBXEBELE, MRIFXRETLENESNEESE, HXKET
machineConfigLabels,

o 009

kSR,

32



&5 4 % {¢1FH NODE TUNING OPERATOR

G ERHFLER. RERFRTNESES (0 2&ELEN) .

6 ECELI AN AR Tuned BEEE., 140 tuned_profile_1,

<match> 2 — B TE LI RERH, TR :

- label: <label name>
value: <label_value>
type: <label_type> 6

<match>

TR pod PR B,

a|

BT R EK pod PR MH, HIRERK, <label_names> & LAITED,

a|

Svie
BT REE (node 5 pod) . MREEL, &FH node.
S

A 1% <matchs 713K,

0009

INRAABE <match>, NIFFEREMN <match> NI E N true, BNRBRE false, FEFKR
AsEIWEF NN <match> B3DMEESE, EIt, #&RE (FH <match> $4) SLLEHE AND 2EEiz
£, Rz, WRTE <match> FIRFPEMR—T1, B4 <matchs> FIFRFE(E T true, L, ZHIRZH
ORZE Xz,

#N5RE XL 7 machineConfigLabels, £ TF#35E & mAIEE X% ER recommend: FIRITT

Ff. <mcLabels> 1§ EHBRECEIR >, VL ERB0E, UERES <tuned_profile_name> # F
FHIXE, WAKEISSH, X8EFEAS <mcLabels> FCE RN 2SE B2 AT AN S EE i,
FEDE T HBINYBREE MR E T m X BECE S <tuned_profile_names>, E41%EBA master
# worker ABMT &=, BJER master A,

FZ11 match #1 machineConfigLabels B2 OR #{ERFE#., match T E FLUE LR 5 1T,
e, MReHEIFES true, NFEE MachineConfigLabels i,

BF

LEAETHRRERNTEN, BICHESEREAREN T ROHIIR—VSRE®
F, FPEEINRNTESSBEAZR—NSREBHNHNIHES DT RF Tuned BIF
NREFBARSEARZE,

B - ETF T == pod hRZHIPEAS

- match:
- label: tuned.openshift.io/elasticsearch
match:
- label: node-role.kubernetes.io/master
- label: node-role.kubernetes.io/infra
type: pod
priority: 10
profile: openshift-control-plane-es
- match:
- label: node-role.kubernetes.io/master
- label: node-role.kubernetes.io/infra
priority: 20
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profile: openshift-control-plane
- priority: 30
profile: openshift-node

RIBREELEN, LAL CREXARRE Tuned SFF#H2E5H: 1 recommend.conf XX, LGRS
(10) BB Z openshift-control-plane-es, FItSEHEEES, HAE T RLIZITHASRE Tuned 57
PR EER—T A LA EZ1T%E tuned.openshift.io/elasticsearch /758 pod, MR%A, M
A <matchs> B2 1FL Y false, MMRFEEBIZITEM pod, 77T ik <match> B true, TR
%t EEZ node-role.kubernetes.io/master =t node-role.kubernetes.io/infra,

NS LEFRZEX LA N 10 WESBESE M S LS, NN A openshift-control-plane-es B2 &%, FHHATE
EHEMEESR. IRV R/pod IMEHEREER, NEEMLENE_SHEES (openshift-control-
plane), M1RZAE231t Tuned Pod EEHF1:% node-role.kubernetes.io/master =X node-
role.kubernetes.io/infra 8977 = 217, NI FAEES.,

&G, ECES openshift-node HILENZIE (30)., ©i%F <match> 4, FILIAKITE, NRAET
REFEREMILENESHEES, ERFEN—NERTME T RMEEESERIXE openshift-node
E%Q

PRIORITY 10 PRIORITY 20 PRIORITY 30
POD
tuned.openshift.io/ FALSE el X et
e e e node-role.kubernetes.io/

master

1 1
1 1
I 1
1 1
] ]
| i
1 I
1 1
: i
1 ]
RUNNING ON ! OR !
1 1
1 1
] ]
1 ]
| i
1 1
: i
] ]

node-role.kubernetes.io/
infra

;‘_“__“_“__“—__“__“_1: NODE

: NODE | (lode-role.kubernetes.io/
I . 1 infra

: node-role.kubernetes.io/ !

1 master 1

I T [
| i

| OR i

I 1

| i

I 1

: NODE !

1 1

I 1

1 1

l i

I 1

TRUE TRUE ALWAYS TRUE
USE PROFILE USE PROFILE USE PROFILE
openshift-control-plane-es openshift-control-plane openshift-node

Pl - ETHIAECERAIITAD

apiVersion: tuned.openshift.io/v1
kind: Tuned
metadata:
name: openshift-node-custom
namespace: openshift-cluster-node-tuning-operator
spec:
profile:
- data: |
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[main]
summary=Custom OpenShift node profile with an additional kernel parameter
include=openshift-node
[bootloader]
cmdline_openshift_node_custom=+skew_tick=1
name: openshift-node-custom

recommend:
- machineConfigLabels:
machineconfiguration.openshift.io/role: "worker-custom”
priority: 20
profile: openshift-node-custom

HREWMADT EMEFHEISBER, NERT RNV ESERERGICERN T mEFESNE, R0 LR
Tuned CR, &GGIEBE (N ZEEM,

4.6. B E LFHERG

LIF CR X} &% tuned.openshift.io/ingress-node-label & OpenShift Container Platform 7 s i F
TR—EMBE AR, FHEER, FRAUTHSEE—TBE XL TunedCR,

B & SUHERH

$ oc create -f- << EOF _
apiVersion: tuned.openshift.io/v1
kind: Tuned
metadata:
name: ingress
namespace: openshift-cluster-node-tuning-operator
spec:
profile:
- data: |
[main]
summary=A custom OpenShift ingress profile
include=openshift-control-plane
[sysctl]
net.ipv4.ip_local_port_range="1024 65535"
net.ipv4.tcp_tw_reuse=1
name: openshift-ingress
recommend:
- match:
- label: tuned.openshift.io/ingress-node-label
priority: 10
profile: openshift-ingress
_EOF_

BF

NFRLZEBENRBEMNAL, BiTHIENSIFEEBRI Tuned CR FIZEMIBKIA Tuned
SPiF 2R B, EERTRAEREIL openshift-control-plane ECB £,

4.7. X #H TUNED S 24E 4
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1E{F A Tuned CR #] profile: B30 E LB E L EEERS, AT Tuned iEHEZEIZH, (B [main] 26
DR -

® audio
® cpu
® disk
® ceepc_she
® modules
® mounts
® net
® scheduler
® scsi_host
® selinux
® sysctl
® sysfs
® usb
® video
® vm
Hp— LSRR T AR RS EThEE. LU Tuned M BENARH ¢
® bootloader
® script
® systemd

MBEELER, BB Available Tuned Plug-ins #1 Getting Started with Tuned
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% 5% {1/l CLUSTER LOADER

% 5 2 {1/ CLUSTER LOADER

Cluster Loader @—MEASNRIMBFNEHNTERR, SHUBRAIE UHERGTR, WE., BEH
12T Cluster Loader AN &40 F & FhEEEEIR M OpenShift Container Platform ER &R RETE T,

5.1. 2% CLUSTER LOADER

it =

. BRIEARHR, 15217

I $ podman pull quay.io/openshift/origin-tests:4.6

5.2.7517 CLUSTER LOADER

FeREH
o MU GERRTEMIITRIIL, registry EIERVFESINRAEATFGGR, FRGERLER £/
B B REIEEL,
P =
1. FEAREMNNLAEE T Cluster Loader, BAERMERMHEHEFEIITHK :

$ podman run -v ${LOCAL_KUBECONFIG}:/root/.kube/config:z -i \
quay.io/openshift/origin-tests:4.6 /bin/bash -c 'export KUBECONFIG=/root/.kube/config && \
openshift-tests run-test "[sig-scalability][Feature:Performance] Load cluster \

should populate the cluster [Slow][Serial] [Suite:openshift]™

&, BT XE VIPERCONFIG IMEL EXHITH AR E MBI ER Cluster Loader :

$ podman run -v ${LOCAL_KUBECONFIG}:/root/.kube/config:z \

-v ${LOCAL_CONFIG_FILE_PATH}:/root/configs/:z \

-i quay.io/openshift/origin-tests:4.6 \

/bin/bash -¢ 'KUBECONFIG=/root/.kube/config VIPERCONFIG=/root/configs/test.yaml \
openshift-tests run-test "[sig-scalability][Feature:Performance] Load cluster \

should populate the cluster [Slow][Serial] [Suite:openshift]™

XA RAIS, ${LOCAL_KUBECONFIG} £t kubeconfig 1A 1 R RIS R, 74t
i —44% ${LOCAL_CONFIG_FILE PATH}E T, THEHIIGEE Y testyaml i E
XHHRZSEF, 74, R test.yaml 518 T EMAEBER A podspec X4, NIBRIZHEE
HEIRERF,

5.3. fidi& CLUSTER LOADER

ZIRGES M eEZER (HB) , EFE8E8FMERK pod,

5.3.1. Cluster Loader B2 & 3 {4715l
Cluster Loader WECE X2 — MNEAXRE YAML X4 :
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provider: local ﬂ
ClusterLoader:
cleanup: true
projects:
-num: 1
basename: clusterloader-cakephp-mysq|l
tuning: default
ifexists: reuse
templates:
-num: 1
file: cakephp-mysql.json

-num: 1
basename: clusterloader-dancer-mysq|
tuning: default
ifexists: reuse
templates:
-num: 1
file: dancer-mysql.json

-num: 1
basename: clusterloader-django-postgresq|
tuning: default
ifexists: reuse
templates:
-num: 1
file: django-postgresql.json

-num: 1
basename: clusterloader-nodejs-mongodb
tuning: default
ifexists: reuse
templates:
-num: 1
file: quickstarts/nodejs-mongodb.json

-num: 1
basename: clusterloader-rails-postgresql
tuning: default
templates:
-num: 1
file: rails-postgresql.json

tuningsets: g
- name: default

pods:
stepping: 6
stepsize: 5
pause:0 s

rate_limit: ﬂ
delay: 0 ms
@ RN AILILE, B local Mg RAIMIBBER.

2]
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& 53 {#fH CLUSTER LOADER

FRERFERRHMNDE, TLUER/LH pod, BEFRERHEEEFER, EHREITET, Cluster
Loader &A1 F—$ SR IE .

g FENDIRBORE, REEMD,
Q EQRREXN REBE, REIESEEMERD,

ABVREFHERT A ERRMR S pod spec XHHIBIABEHEIREF.

BF

INRIETE Microsoft Azure £324T Cluster Loader, NI/ AZURE_AUTH_LOCATION
T BiXE N E S terraform.azure.auto.tfvars.json i H 45 RIS, ZXXHEETRER
F B,

5.3.2. L EFEX

K 5.1. T2 Cluster Loader SPE%

T sk

cleanup AIXE N true S false, BMEEER —1TE L. AR
WE N true, cleanup &fHBRFTEE Cluster Loader
ML RN AR 222 E (WE)

projects LE—NHEDE LW FHR, 7E projectsT, EXL
TENENE N RZEH, projects BILMRENF
Tl

tuningsets BMERESE —NELHFHR, tuningset 211
FREN—NHARE, HUBUBEHNR (pods. iR
%) AINAERERTT,

sync BIMEERHE —NELHAEFNR, EORYRN
HARHRIRINE S B AT RE .

5 5.2. projects FH=ZEX

7B Hah
num BH, EXEURTIEMNHE.,
basename FRHEBUBEREGIFHN—1E L, EBasename/zm

= INAE R A 4 22 A BT R LR 5 i 22,

tuning FREFENAREXN A ZE R BRBHTEB
tuning W&,
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PR fitish

ifexists 8& reuse s delete WFRFE, MRELZIM—1IIE
HEMAENPEMSHITHE I ENT AR SR
AR ZFFERIN, TEHITHLEE,

configmaps HENTIR, HISEEMSN AT, EHEERUZEE
BR G A ST U BR 1R
secrets HEEXTFIR, key 2 secret BF5, {HE—NMERAE

AIEE secret I HHIERR,
pods EEHEMN pod H—NHEZNE LHFIR,

templates EWEBRIRN— P HESNE LHFH R,

5 5.3. pods #l templates T B

FE i::3T1Y

num B, BIHEM pod SRR =Z.

image FRFER 2 AT LURTER SR B B 2R docker Bifk
URL,

basename FREBZUENER (3 pod) MEXREZFH—NE
o

file FREBBZ O pod MARTARMR B At ST BIER
%o

parameters f@fExf, 1£ parameters T, EAILMEE—HIEE
pod SHIEMR P HTEE.

5 5.4. tuningsets THFE

FB ik

name FR&Etuning ENAT, ZAMWGSE—NUBEHE
X turning B8 E B A FRIEED,

pods fBER AT pod # tuningsets B9 F5 KR,

templates 157N A FER R tuningsets BITFX R,

5 5.5. tuningsets pods =% tuningsets templates T EX

40
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PR fitish

stepping TR, MREASROUBRKPOURNR, FTEME
ANSRECE,

rate_limit FAIR. FIRRHIN R ORI RS turning K.

5 5.6. tuningsets pods =% tuningsets templates, stepping T

FH i::3T1Y

stepsize B, BEENROUBIIZOIEIN RBE,

pause B, 0T B stepsize & LN RBEZEL =
BOFD L

timeout B, MRNROBBRW, ERUAESEFHVE.

delay BH, EORBIEKRAERFSDVEN (ms)

5% 5.7.sync FTH=ZEX
FB ik

server 7 enabled #1 port ZEEHF X R, H/RME
enabled & . T 2&/FIAT pod AL HTTP RS
. BEHE port EXLTERITH HTTP BRSS3R1HO
(2k104 9090) .

running mIREE T A 5selectors ILEMITRZE M pod A
Running k7%

succeeded HIRESEF T A Sselectors FLEAIFRE M pod 37 A
Completed k7%,

selectors CE24bF Running sk Completed X7 # pod Byi%
AR,

timeout FHFHRERFLT Running 5% Completed K5/

pod BRI H BT[], W FA2 0 B9{E, HmHE AAL

72 : [ns|us|ms|s|m|h]

5.4. B50/A)8

o UIERAREMNE R T Cluster Loader 5K, (BZ#1761925)
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o MRAFENRFEEE L IDENTIFIER 53, NIEROERKRI, (5RESZN : error: unknown
parameter name "IDENTIFIER", fIREFEENR, ETEMRAFRINXNSELR G HILX DR

{
"name": "IDENTIFIER",

"description": "Number to append to the name of resources”,
"Value": "1 "

}

MREE pod, NAFBERINZSE,
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% 6 = i CPU MANAGER

5 6 Z {1 CPU MANAGER
CPU Manager &2 CPU HFRFIFFE CPU BIF EH,
CPU Manager X FELULTEBMEMAEHAER :
o FERTEEZH CPU KA,
o WA IEARETFERIEBER.
o (RIERM% N TR,
o FEEHMHENH, HMHAZE-—PMILEZZEDZE,

6.1. Xi& CPU MANAGER

it =

1 A FRETT R -
I # oc label node perf-node.example.com cpumanager=true

2. Yw%EE A CPU Manager B977 s MachineConfigPool . 7Ei XN R4, A worker #/EA T
CPU Manager :

I # oc edit machineconfigpool worker
3. 7y worker HlasECEMARINIRE :

metadata:
creationTimestamp: 2020-xx-Xxx
generation: 3
labels:
custom-kubelet: cpumanager-enabled

4. fIE KubeletConfig, cpumanager-kubeletconfig.yaml, BE X %R (CR) ., ES I L—%h
ORI, LAMEMEAFTH kubelet BERE BT IEMATT . 155 I MachineConfigPoolSelector
B -

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: cpumanager-enabled
spec:
machineConfigPoolSelector:
matchLabels:
custom-kubelet: cpumanager-enabled
kubeletConfig:
cpuManagerPolicy: static ﬂ
cpuManagerReconcilePeriod: 5s 9

@ = 1EE
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e none X MREZBATAE A TINHEBIBIA CPU XEXMEA R, MMARHIBHBIAERSB

TR R M,
e static, IWEBEATEFELEFIRRIIEN pod KBRS CPU XEMM T R ELT AN
pod.

@ it $EE CPUManager HiAHiE, BRIl s,

5. BIESHE kubelet BLiE :
I # oc create -f cpumanager-kubeletconfig.yaml

IXRTE kubelet BEE AN CPU Manager Zhag, #1RFE, Machine Config Operator (MCO)
FEETR. EFMA CPUManager, NIAEEEE,

6. IEAFH kubelet BLE :

# oc get machineconfig 99-worker-XXXXXX-XXXXX-XXXX-XXXXX-kubelet -0 json | grep
ownerReference -A7

i tH 7 Bl

"ownerReferences": |

{

"apiVersion": "machineconfiguration.openshift.io/v1",
"kind": "KubeletConfig",

"name": "cpumanager-enabled”,

"uid": "7ed5616d-6b72-11e9-aae1-021e1ce18878"

}
]

7. fo& worker @A B#HH kubelet.conf :

# oc debug node/perf-node.example.com
sh-4.2# cat /host/etc/kubernetes/kubelet.conf | grep cpuManager

i tH o B

cpuManagerPolicy: static ﬂ
cpuManagerReconcilePeriod: 5s 9

wé'l £1/# KubeletConfig CR I & E SUX ik &,

8. BIBIFK—NHLZNARKM pod, PREIFIEREBLINGE CPU EREBEN—NEH, X2STATI
pod FIPNRZEN :

I # cat cpumanager-pod.yaml
it Bl

I apiVersion: v1
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kind: Pod
metadata:
generateName: cpumanager-
spec:
containers:
- name: cpumanager
image: gcr.io/google_containers/pause-amdé4:3.0
resources:
requests:
cpu: 1
memory: "1G"
limits:
cpu: 1
memory: "1G"
nodeSelector:
cpumanager: "true"

9. fJ# pod :
I # oc create -f cpumanager-pod.yaml|

10. WENEIMCH T RIFET pod :

I # oc describe pod cpumanager

i th o Bl
Name: cpumanager-6¢cqz7
Namespace: default
Priority: 0

PriorityClassName: <none>
Node: perf-node.example.com/xxX.XX.XX.XXX

Limits:

cpu: 1
memory: 1G
Requests:
cpu: 1
memory: 1G

QoS Class: Guaranteed
Node-Selectors: cpumanager=true

1. #WIAIEMECE T cgroups. iKEX pause #2895 ID (PID)

# |—init.scope

% 6 = i CPU MANAGER

| L1 /usr/lib/systemd/systemd --switched-root --system --deserialize 17

L—kubepods.slice

|—ku bepods-pod69c01f8e_6b74 11e9_acOf 0a2b62178a22.slice

| F—crio-b5437308f1a574c542bdf08563b865c0345c8{8c0b0a655612¢.scope

| L—32706 /pause

fR%E (QoS) %% Guaranteed #J pod # K EZI kubepods.slice 1, EE QoS FH

pod &fi F kubepods HJF cgroups # :
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# cd /sys/fs/cgroup/cpuset/kubepods.slice/kubepods-
pod69c01f8e_6b74_11e9_ac0f_0a2b62178a22.slice/crio-

b5437308f1ad1a7db0574c542bdf08563b865c0345¢c86e9585f8c0b0a655612c.scope

# foriinls cpuset.cpus tasks’ ; do echo -n "$i "; cat $i ; done

it Bl

cpuset.cpus 1
tasks 32706

12. FEES PR CPU B :

I # grep "Cpus_allowed_list /proc/32706/status
i Bl

I Cpus_allowed_list: 1

13. BIARZGHBI A — pod (TEXNRBIF, QoS FZ N burstable B pod) FEEENER

“Guaranteed B pod S EHIRZFRIZIT ¢

# cat /sys/fs/cgroup/cpuset/kubepods.slice/kubepods-besteffort.slice/kubepods-besteffort-
podc494a073_6b77_11e9_98c0_06bba5c387ea.slice/crio-

c56982f57b75a2420947f0afc6cafe7534c5734efc34157525fa9abbf99e3849.scope/cpuset.cpus

0
# oc describe node perf-node.example.com

i Bl
Capacity:
attachable-volumes-aws-ebs: 39
cpu: 2
ephemeral-storage: 124768236Ki
hugepages-1Gi: 0
hugepages-2Mi: 0
memory: 8162900Ki
pods: 250
Allocatable:
attachable-volumes-aws-ebs: 39
cpu: 1500m
ephemeral-storage: 124768236Ki
hugepages-1Gi: 0
hugepages-2Mi: 0
memory: 7548500Ki
pods: 250
default cpumanager-6¢cqz7 1 (66%)

1G (12%)  29m

Allocated resources:
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% 6 = i CPU MANAGER

(Total limits may be over 100 percent, i.e., overcommitted.)
Resource Requests Limits

cpu 1440m (96%) 1 (66%)

XA VM BB CPU A%, system-reserved % iE{REE 500 millicores, XXX —R%HPH—
WM R RS ER ), LUAE] Node Allocatable B9#i&, &R LIE R Allocatable CPU
21500 28, XBEKREFEFTLLZIT—1 CPU Manager pod, ENE pod BE—/PNTEMHA
. —PNEEMNAKET 1000 2F, MREZRAESE =/ pod, RTFEZZ pod, BRE
HEE :

NAME READY STATUS RESTARTS AGE
cpumanager-6¢qz?7 1/1 Running 0 33m
cpumanager-7qc2t 0/1  Pending 0 11s
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57 % FRAINEEES

RINEIESS (Topology Manager) M CPU Manager, X & EESRMEM Hint IREFURERTER, U
EEEMEREI S — NFVIR (NUMA) TR EBIFTE QoS M pod HR (40 CPU, SR-IOV VF %u;ﬁ\ﬂt&
HHIR) o

RINEIE SR FERANEENIRRERPREHNIRIMER, RIEECER Topology Manager $RE& LK 15 KH
Pod R, RETRESHE T RBEZHIELH,

RINE RN B E AR INESRRF N TRERBRSERNRFRESEFLEHLZTENNERE R,

E(FAAINEIESS, K/JEMR static FIEH CPU Manager., B3 CPU Manager B £151H
£ {FF CPU Manager,

7.0 IRINEEIRREE

EINEESRBT M Hint I24tF (40 CPU Manager fliX & EEaR) WERIMRTRIAZBREIGIRSE
(QoS) B9 Pod %R, FH{EAKERIRTEEE Pod HiR.

Z1% CPU HIRS Pod Mgy EMIEKFTIRTE, »/i{EFH static CPU Manager 5B
& A CPU Manager,

Eas

RINEERTFON DR, XK cpumanager-enabled B E X HR (CR) AE X :

none Kig
XEBRIAKES, APUTEMIAINGTFEZE,
best-effort g

XFFii A best-effort {HINEIRRIEH pod FHIEN AR, kubelet RUTAED Hint IREE R A IHE T
RRATAMY, FRXEER, HINEERSRERIBRNEL NUMA TRXHMEIEE, RIS
EERERXE, U"J?E?I\';’:EEEEART?JX/MQ% F1E pod S ECLA T Mo

restricted SRB&
XFFii A restricted HHINEIRIRIEH pod FHIBNERR, kubelet RTAREA Hint IRHAE KA MEFE
RRATAMYE, FRXEER, HINEERSRERNBHRNEL NUMA TR REERE, MRXEKMKE
HAEWREE, NRINESEEZSMT SELXD pod, MTTTEH pod 4:F Terminated A7, B pod #
AL

single-numa-node kBi§&
XfF & single-numa-node AN EIRIRIZHI pod HEIE N EER, kubelet %Uﬁﬁﬁ%ﬁ\ Hint RHE K
RIMETR AT A, FRAXMER, HIEEHRRIRELD NUMA T RKEKMER . MR

&, pod BARPEAEILT Ko ﬁD%ﬂi%ﬁFﬁi NUMA 7 s R ER 1, U“J?E?I*”:EE%EA?E@%E TR
pod, X&5H pod 4bF Terminated XA, H pod # AL,

7.2. X ERINEIESS

EFRRINEES, EWJIIE cpumanager-enabled B E %R (CR) HEEDERE., MREXET
CPU Manager, NZXHARERFLE. MRIDXHGREFE, BAILAIRIZ .,

FoRFM
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B 7 = AmINETES

e ¥ CPU Manager $RESECE /) static, 1E5ET BRAMRESAEHBIER CPU Manager B89 -

ik =
#UE Topolgy Manager:

1. £ cpumanager-enabled BE X %R (CR) AECERIMNEIEIRDECRIR,

I $ oc edit KubeletConfig cpumanager-enabled

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: cpumanager-enabled
spec:
machineConfigPoolSelector:
matchLabels:
custom-kubelet: cpumanager-enabled
kubeletConfig:
cpuManagerPolicy: static ﬂ
cpuManagerReconcilePeriod: 5s
topologyManagerPolicy: single-numa-node g

ﬂ th B2 static,

IEEFMLIRINE R DB RIS, TEiXE, KBEZ single-numa-node, B {E
77 : default, best-effort, restricted. single-numa-node,

Hith BHR

e AX CPU Manager Wi¥{E155% #H CPU Manager,

7.3.POD St EE AR E
LUFBY Pod specs RB5ER T Pod 5 Topology Manager B3 H,

R FEBIEEFIRERKHRH, AT pod LA BestEffort QoS Kiz1T,

spec:
containers:
- name: nginx
image: nginx

R iER/NFIRH, F—1 pod 2L Burstable QoS %3217,

spec:
containers:

- name: nginx
image: nginx
resources:

limits:
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memory: "200Mi"
requests:
memory: "100Mi"

JIRAMAREETZ none, NIHINEESRFTAEEEPEM— Pod Mg,

R NERETFRE, &E— pod LA Guaranteed QoS K217,

spec:
containers:
- name: nginx
image: nginx
resources:
limits:
memory: "200Mi"
cpu: "2"
example.com/device: "1"
requests:
memory: "200Mi"
cpu: "2"
example.com/device: "1"

RINEEBRTZEXA pod, FRINEIEIERSSE CPU Manager BIEES5REE, %R ALRE A A CPU By
G, RINEIERLSE NS BIRRR LA FRIX AR, 10 example.com/device,

INEERNERALERFHIZASHNRER. E4 pod H, CPU Manager Mlix & EERF/AE KRS
FR/ B AR L RO 1E R
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% 83 J B CLUSTER MONITORING OPERATOR

2 8 Z ¥ B CLUSTER MONITORING OPERATOR
OpenShift Container Platform &324 Cluster Monitoring Operator 7FE£F Prometheus #1¥ #HEE AR UK
IR, (ENEER, A LE— dashboard 0 (Grafana) H#&ERSEE. ALMAL
15T
8.1. PROMETHEUS #UBEZEE K
STIEN AR B AT T &F0,
EE

LUF Prometheus FHEERFAREEMEM, BURT TEAEEIMTRERBER, £iE
PATBE R EREIE 5 FIREEE,

5 8.1. Prometheus BUBFEMFHE KBURA T LRI = /pod BE

FXRIEMK 45 15 X2y RAM ZZja] (8 BH% (B4
Prometheus## Prometheusf& 4K N) tsdb )
fifi fifi

50 1800 6.3 GB 94 GB 6 GB 16 MB

100 3600 13GB 195 GB 10 GB 26 MB

150 5400 19 GB 283 GB 12 GB 36 MB

200 7200 25GB 375 GB 14 GB 46 MB

KL 20% B FRER RN T, URIEFH#ERF BT IHTENE,

L ERITE B F BB OpenShift Container Platform Cluster Monitoring Operator.

CPU IR SBHEMEI, X DBAIHIER 50 117 =1 1800 4> pod By 40 MARKAH K
KB

%} OpenShift Container Platform BOEEIYL
o EMER=ANEMEMH (infra) .

o EMFERH=/NHE NVMe (non-volatile memory express) Iz openshift-container-
storage 7 &,

8.2. b E &Rt
R LU B A M R Y Prometheus B8 INEEB £,
o

=
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) Prometheus IR E :

1. flE YAML B2 & 244 cluster-monitoring-config.yaml, 40 :

apiVersion: v1i
kind: ConfigMap
data:
config.yaml: |
prometheusK8s:
retention: {{PROMETHEUS_RETENTION_PERIOD}} ﬂ
nodeSelector:
node-role.kubernetes.io/infra: "™
volumeClaimTemplate:
spec:
storageClassName: {{STORAGE_CLASS}} @
resources:
requests:
storage: {{PROMETHEUS_STORAGE_SIZE}} 6
alertmanagerMain:
nodeSelector:
node-role.kubernetes.io/infra:
volumeClaimTemplate:
spec:
storageClassName: {{STORAGE_CLASS}} ﬂ
resources:
requests:
storage: {{ALERTMANAGER_STORAGE_SIZE}} 9
metadata:
name: cluster-monitoring-config
namespace: openshift-monitoring

ﬂ — RV {E 2 PROMETHEUS retention_ PERIOD=15d, A/ AU TESZ— s
A m A h AY dO

OO =ik,

g — N RIE{EE PROMETHEUS STORAGE_SIZE=2000Gi, 7Zfi#{E A2 —MNaiEE,
HAURTEUTER —WEHE. P. T. G. M, K, EHaLUMERLUTHREHERM
B%%: Ei. Pi. Ti. Gi. Mi. Ki
g —/NBaRVEY(E 2 alertmanager STORAGE_SIZE=20Gi, Fi#EAIUR— Mg, tha
DRHWEUTERZ—MWERE. P, T. G. M. K, BT LUFERUTHRERNE
Z:Ei. Pi. Ti. Gi. Mi. Ki
2. WIRBRE. FHEMFEERNRINE,
3. REFIZXH,
4, BT TSN XL EK -

I $ oc create -f cluster-monitoring-config.yaml
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5 9 B RIEN RIEHIF XN EBII T
1E# % OpenShift Container Platform SE£Ef, 15E LA RIRH,

XERFEIETRAARNEKR, X TROKERE, SAERISEE. REARFTIEENHE, S
eted IRAFE FHEIESR,

BE
XLEIERER T HAYMGE LML (SDN) MARFFMEMML: (OVN) B OpenShift

Container Platform,

ARSEIERT, B XEREIFEREMRE EF—EBRRERHSHIER,

9.1. OPENSHIFT CONTAINER PLATFORM HE L 1TARAM T EB R KE

7 OpenShift Container Platform 3.x I = A : Red Hat OpenStack Platform (RHOSP) .
Amazon Web Services #1 Microsoft Azure, & OpenShift Container Platform 4.x flli = EA -
Amazon Web Services, Microsoft Azure 1 Google Cloud Platform,

3.x WA R KA 4.x WA R K E

TR 2,000 2,000

pod #& [ 150,000 150,000

BT R pod HE 250 500 [2

BNAKE pod #l2 EABRIME, EABRIME,

&g e e B 10,000 10,000

8 (build) %K 10,000 (BXik pod RAM512Mi) - 10,000 (BRik pod RAM 512 Mi) -
&8 (Pipeline) &B& Source-to-Image (S2I) 9 iR

BB pod HE [ 25,000 25,000

B Ingress Controller ERHEFIE B MERHESRE 2,000 1 B EBHBEIIE 2,000 1

I E

secret & 80,000 80,000

fo B MRS HE 90,000 90,000

R % e (5] 10,000 10,000

B A L2 MAR 558K 5,000 5,000
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3x MiKMEAXHE 4.x WiXAI R KME
BRSSP R iRE 5,000 5,000
AR ENBRESE Y 2,000 2,000
ML E 12,000 12,000
secret B E 40,000 40,000
B E L FIRE L (CRD)HEE EBRIME, 512 [6]

Ea

. XEBB pod MER test pod B E, EFREY pod WEBEUR TN ABRFHRE. CPU MEFHE

“No

L XIE—NE 100 4 work T8, B worker 11528 500 4 pod BIEEE K, EXI\ maxPods

174 250, EFK1E 500 maxPods, NI ZifEABE L kubelet BEEfF maxPods % & 500 3k
OIRERE, MRFEE 500 NHF Pod, NFE hostPrefix Jy 22, E7 T | EBAIZITT 10-15
MY pod, A Persistent VolumeClaim (PVC) BI& K pod BLEBURAF A E PVC HIEIHTE
i, EFATB9MIK A, KA OpenShift Container Storage v4 (OCS v4) BES T B A ST IR FIY
BN R pod HE.

. HEAREFERITER, MNREZE AR RIS KFBILEAEL, etcd BIMRRREZRIRNT, 587

BURERA eted 71 (DIREIERF) EBEM eted .

. REHE-LEEIES, eI S ER & ZE R PRFRENRIHTENR, SHWEN —ERTE

RBINENL, FERR—Ep B ZE (A R A REBAER BN RAMEX LB RETRAL S, FEENS
ERTZELEEE, REMREREBRBH CPU. RIFME SRR ARFHNEX,

. BRSO BNIRS FIRTE iptables REEN N KRB, AERFSHEIRBE TN R R

IR/, X RRAEIEANRG L EBIBIE RN,

. OpenShift Container Platform BIRRHIZ 512 PN e B E X FIRE X (CRD), EAFSIEH OpenShift

Container Platform ZZM7™ f. 5 OpenShift Container Platform £ 3012 T CRD /™ f.
JNR OIS 512 CRD, Nl oc A HIEKABER TR

LIIERIRBEET T OpenShift Container Platform R A/NAENEEES ., X2A N, #
#TEE ¥ 2 I 1E OpenShift Container Platform MR AN, ZEFUMEERTEET B
HIFTE % 4R R,

9.2. i EEE¥ H K EHB) OPENSHIFT CONTAINER PLATFORM I EFIE &

AWS =¥ 5 :
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Flavor RAM(GiB)  f# KB RERE KN
(GiB)/10
S
Master/et r5.4xlarge 16 128 iol 220/ 3 us-west-2
cdM 3000
Infra [4] mb5.12xlarg 48 192 gp2 100 3 us-west-2
e
Workload m5.4xlarg 16 64 gp2 500 [4] 1 us-west-2
[3] e
Worker mb5.2xlarg 8 32 gp2 100 3/25/250 us-west-2
e /500 [°

1. 748 3000 1~ IOPS B9 iol B &L FAF master/etcd 7 m, BN etcd FEFE K, BHEUKRIIR,

2. Infra 77 AT EE Monitoring. Ingress 1 Registry 2044, LURRE1H R HRAT KMEZ
?i-o

3. TEAET RETRATETHENAT B ITIENHE K.
4. FHEBRIME, UEERVWNEEEMEE TN BN A MEN K EEIE.
5. TR B TR, BT BHINXERERE T mEhHiiTH,

9.3. WA AR B L2 1ok MMt RO SR BE PR 1 1L % 1R BO IR IR

BF

ET R ET YR GRS pod MBI F2FX Kubernetes AEIRFMTHRR
WF, T AT LARER 4 HE HE Bt 6 N T 3

HERBRAEA—LEDT B, HRENKREEHDZTH, ElSBMTR,

AXEHPAHIBFE TN E, KB, BEMAE, XERFRREEECH
HEMINMEMARRE.

EAMXEBIMER, HREBDTRKRIZTED 1 pod :
I required pods per cluster / pods per node = total number of nodes needed

BT R LM Pod MEMZ N 250, MAEXENTRFIZITH pod WEKHEBIR TN ARFAS, HS
58 20T ARz L RS B KA R B9 5 PR A SR RN R FRIAE. CPU FIFFHEE K,

~HIEER

ORI NI ERFRMARIRFITER 2200 4~ pod, MFEEDVESATR, BREBDMTR&EEEHE 5001
pod :
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I 2200/500 = 4.4
MR SBEBME 20, F/ pod WA IRIFE JyAT 27 110 4 pod :
I 2200/20 =110

Hep:

I required pods per cluster / total number of nodes = expected pods per node

9.4. IR fEL AR B RKAMX ISR R
£ 80 RS RA :

pod RE pod & BEARE CPU P9#% AT
Apache 100 500 MB 0.5 1GB
node.js 200 1GB 1 1GB
postgresq|l 100 1GB 2 10 GB
JBoss EAP 100 1GB 1 1GB

HERTRYZESK: 550 4 CPU W%, 450GB RAM #114TB #Ff#.

RIFENREBER, TREOEFRNATLUBIBKERE, AR EBERERTRIESE, EXMERE
YA, EULLUEFZITE NN R, SBERVHRKT moRRHEEBEN IR, EHHR
ERNEE-LERR, MRENRFEURENEAIBIMRA,

TRER BE CPU RAM (GB)
TR OEEET) 100 4 16
TR (OEEE2) 50 8 32
TR (OEEE3) 25 16 64

BENARFREATLEDSRIINMNE, BENTES. AEH Java NARFUKGERE NN ARER
#AR SIS E 2 B IR, ENNRETERTREMNARS, ZLENGFH, IMERASKEIN
30% L EDENIER, X2—1E LA,

N AR pod ATLMFERIMEL E5K DNS 157 RS, MMRFERIMEDLE, Y pod ETTRLZITH, WFE
NEERARSS, N kubelet AR EEREIE AN, SLEERAAN DNS AR5 23 A1 Kubernetes API 12 T #TARSS, FF

ﬁﬁ:’l\ﬂﬁ%ﬁﬂ #£—4H DNS ik, SIRENEEGSHT DNS, A pod #5 HRIEE DNS & 757

MRS, BORIEAIHET 5000 ARSS, RILAEMA DNS i#1TARS A M. HERIMEL A TIRS L IET,

SHFIFREL T R ZEEF 5000 REBEARTFHEKE, N pod FIEBBIFRIN, BRI ANNE, 1HZR

R 2 B AR 55 AR ST AR B AR 55 BE
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apiVersion: vi
kind: Template
metadata:
name: deployment-config-template
creationTimestamp:
annotations:
description: This template will create a deploymentConfig with 1 replica, 4 env vars and a service.
tags: "
objects:
- apiVersion: v1
kind: DeploymentConfig
metadata:
name: deploymentconfig${IDENTIFIER}
spec:
template:
metadata:
labels:
name: replicationcontroller${IDENTIFIER}
spec:
enableServicelinks: false
containers:
- name: pause${IDENTIFIER}
image: "${IMAGE}"
ports:
- containerPort: 8080
protocol: TCP
env:
- name: ENVVAR1_${IDENTIFIER}
value: "${ENV_VALUE}"
- name: ENVVAR2_${IDENTIFIER}
value: "${ENV_VALUE}"
- name: ENVVAR3_${IDENTIFIER}
value: "${ENV_VALUE}"
- name: ENVVAR4_${IDENTIFIER}
value: "${ENV_VALUE}"
resources: {}
imagePullPolicy: IfNotPresent
capabilities: {}
securityContext:
capabilities: {}
privileged: false
restartPolicy: Always
serviceAccount: "
replicas: 1
selector:
name: replicationcontroller${IDENTIFIER}
triggers:
- type: ConfigChange
strategy:
type: Rolling
- apiVersion: v1
kind: Service
metadata:
name: service${IDENTIFIER}
spec:
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selector:
name: replicationcontroller${IDENTIFIER}
ports:
- name: serviceport${IDENTIFIER}
protocol: TCP
port: 80
targetPort: 8080
portallP: "
type: ClusterIP
sessionAffinity: None
status:
loadBalancer: {}
parameters:
- name: IDENTIFIER
description: Number to append to the name of resources
value: "1’
required: true
- name: IMAGE
description: Image to use for deploymentConfig
value: gcr.io/google-containers/pause-amd64:3.0
required: false
- name: ENV_VALUE
description: Value to use for environment variables
generate: expression
from: "[A-Za-z0-9]{255}"
required: false
labels:
template: deployment-config-template

AIE AP R A FZITHIN AR pod MEBUAFIRSHELURIMELZ ER FIRSS A N BARS B KE,
R HBIARG_MAX NFHIRE URASEHKE, RINZEN 2097152 KiB, Kubelet [FIMEL 25 AE
EESREEFIZITHES pod B, SFE:

e <SERVICE_NAME>_SERVICE_HOST=<IP>

e <SERVICE_NAME>_SERVICE_PORT=<PORT>

e <SERVICE_NAME>_PORT=tcp://<IP>:<PORT>

e <SERVICE_NAME>_PORT_<PORT>_TCP=tcp://<IP>:<PORT>

e <SERVICE_NAME>_PORT <PORT>_TCP_PROTO=tcp

e <SERVICE_NAME>_PORT <PORT>_TCP_PORT=<PORT>

e <SERVICE_NAME>_PORT <PORT> TCP_ADDR=<ADDR>
MRSHKEBLIARTNE, RESEHPHNFZRHHEZEIRN, MAZAFD pod HFHAEW, Hlwm, £

— N A 5000 ARSI R B EI R, BRSBIMBIREN 33 NFRF, ©RLLEEM K ZEE HIZ1T 5000
Pod,
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10 = {i{bfefif

BT RAMEAAE KIRPEEER. B, BEATREBERIEFMETRUSE

BRI,

10.1. A FH 95 A METEf# 1R 10

TR AMFMELT, LMEALL{E OpenShift Container Platform 1%,

3% 10.1. o] A&

Block

File

Object

TERIERYE (OS) HE NEkix &

ERATHERSEAFE, AR XGRAE
B2 BB X4 AR

RN T KIS (SAN)

FAAHE, XBKE, BRRE-—NEHY
DUESIX MR BB iE =

£ OS HF N EHHMIXXHRAT

IR MM NIERE (Network Attached
Storage, NAS)

BURF ARG, LM, TERSEE, HEiHF
T, R, XHBIENGIFECIETRES
BRATR,

T REST API i &35 7]

A B EAF OpenShift Container Platform
Registry

N R UAENBRFN (/) B
BHKNRER.

1. NetApp NFS 7E/# FH Trident A #H55 PV B

10.2. HEEM AL E R iETOR
TRELE T NAEM OpenShift Container Platform £85N AR FHEN AR B FHER AR,
= 10.2. #EMN, TTRENFEHEREAR

Bl

AWS EBS #] VMware vSphere X #F7E
OpenShift Container Platform R
FERFAMES PVES .

RHEL NFS, NetApp NFS N #1ftR g
NFS

AWS S3

B#iI, OpenShift Container Platform 4.6 "% # CNS,
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iR ROX1 Registry E® Metrics3 B&idx

registry

Block Yes? & A& FTEECE HEEFH HEEFH HEH
File Yes? = A& A& Configura  Configura  ##EK
ble® ble®

xR = = W=D HWE ToIEECE ToIEECE Not
configura
ble’

'ReadOnlyMany

2 ReadWriteMany

3 Prometheus 2 AFISHBUENERRA,
A XFERAFOERL. ERVYERL. VMDK. NFSE¥. AWS EBS #ll Azure i,

> 3t Fiebi#dE, A ReadWriteMany (RWX) JilnERXMX# F R R TSN, MEEAHEH, BHFE
HEREATHERBENRALERE (PVC) LARE RWX JiHER,

SHFAXRICE, GFREMHEZEEPEE—ITRER, 51 clasticsearch BEE—E,

7 W REFEF BT OpenShift Container Platform B PV =% PVC {#ifl, NARFEHIASH R REST API
£

p= Y=
T EBMRSBEGROE (registry) B— OpenShift Container Platform BEHi&k 0%, ©
AHANHEZA pod iZTREIA.

-

10.2.1. N AR F i N

BF

i £ 7R7E Red Hat Enterprise Linux(RHEL) {8 A NFS AR 52351 N %0 IR S5 915 1 [E
BYAJR, X8 ¥E OpenShift Container Registry #1 Quay, Prometheus T liZ7Fi%, LU
% Elasticsearch AT BE&EEE. FHitb, AEIUER RHEL NFS ¥4 PV iain R TR0 AR
%Q

M LA NFS SCHIRTRER A X LR, MFETHRELSSLWHHERNER, HKEE
KHINFS I &,

10.2.1.1. Registry

E—NIET BB/ ST AM (HA) OpenShift Container Platform registry 52258 & :

o FHERATTEESRF RWX iR,
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o FRERARMBARIEIEE -,
o HIEFMHRARNREW, AREEREFM,

o TR AT A EME TE 7 EM OpenShift Container Platform Registry 522588, iR =
FERXXHE,

10.2.1.2. ¥ &MY registry

TE9” BMI/HA OpenShift Container Platform registry SRE¥ERE H :
o TERERAMBFZE RWX Vi,
o BERABIRIFEE 5,
o ELEFMERARN RIFH,

e Z¥f Amazon Simple Storage Service(Amazon S3). Google Cloud Storage(GCS). Microsoft
Azure Blob Storage #1 OpenStack Swift,

o NREMNIZTESR S3 =K Swift,
o WFIELREA, %l vSphere MEN ZEE, M—AIE BN AR XHEE,

o RIFMHETAREM,

10.2.1.3. f5%5

1£ OpenShift Container Platform & # metrics R ES :
o HIAFHRARRIFE,
o NRFHERAIEEM,

BE
B E MR T HMIEE metrics SRAFERE R R HEFF A XXHFE,

10.2.1.4. B&icF

1£ OpenShift Container Platform B HEEE I E S -
o HIAFHRARRIFE,
o NRFHERAIEEM,

10.2.1.5. N FEF
R RENAGSRERRN BAREMAR, MRAFMSE :
o TR PV HEBHNEMBURBEEN EIERRIE, BARST mERZH—MERER,

o VARFAXARAFTETRNMARFENFHENER, URNASHENEE—ETFIUBRRNA
RFI RIESFHEZ BN AR IR,
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10.2.2.

10.3. IR EHEE IR

BF

HAth s RN R R FhE R L

REIIE Write BB TEM#E, (10 eted ) A{EHE RAID BB, MREFEHE RAID BLEiz
17 eted, RETRESB R T VE 7 3 1 RE [ A XS

® Red Hat OpenStack Platform (RHOSP) Cinder: RHOSP Cinder i F4E£ ROX i [r/#& =\ FA {5l Fh

s F.

o HIEE : BIEZE (RDBMS. nosql DBs &%) AT ER%T B EFHEERSRIFHILEEE.

o cted BFEHELNEBERWHNEFMMELUNERBTET O AAREER. AXEENELENKLIR
BER, UBRIMIERFHISMEINE, ESH #EF etcd LH,

TRELET OpenShift Container Platform 4B AKBEBHNEEB %,

% 10.3. AT 7£i% OpenShift Container Platform BUiEME HX
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B

/var/lib/etcd

/var/lib/containers

/var/lib/kubelet

/var/log

{pd

AT i#EEER eted
= hE.

X2 CRI-O ;2 fThT By$E
R, AT ERARIET
TR fENE, S3E Pod 0
AR EFEWE. TERT
registry 1.

pod B %
(Ephemeral volume)

Fif. XSIEESITN#E

HEIRFRNEMNEEF

fil, SIEINELE.

kube secret IRZHFA

MEZRFIOBIES.

FIAAHR RS .

K/

/NF 20 GB,

BRI KE 8 GB,

H16GBREMTTRE
E50GB, 1HEE, X
DRNRNZAFRAER
INRBEE K,

B%N 8 GB AEFREH
# 20-25 GB,

EE

10 1 30 GB,

Tk

PEEIMEIE KAR%IEE
. REFMETHE.

B%N 8 GB NEFREH
# 20-25 GB,

BRZZITERRBTENR
il

INIRFEFMER pod fi
RFAMS, NN, 40
REAIEETFME, ATRER
RER I,

BEX s Eg K
; A/NT LUl 18 I
FEARSRERER,



% NE (L&A

BNE (LR H

OpenShift Container Platform HAProxy B 281 B LLILHERE,

11.1. INGRESS CONTROLLER (ROUTER) MgeERyE %

OpenShift Container Platform Ingress Controller, St#RNEEEZS, &FTE AT OpenShift Container
Platform AR5 ER R E /I A5 =,

LREFAIERR HTTP 15 KRG D HAProxy BEHZRMERERS, HMERRTEIMER. Fil2
® HTTP keep-alive/close =
o PRARE
o X TLS RIEIRE &R F ik #F
o BNBEIBEIFFITERK
o BB
o [FiRBRSS 2 TTE A/
o KZEIMLEN (M4%/SDN iR AR. CPU %)

SEMEHHMEESEMTR, LELREE—TH 4 1 vCPU/16GB RAM BIAF R LFI AT,
— HAProxy B&FRERAL R H /R M4 LB 100 MRS EAR S5 1R 4 kB #ASTHE, BT EHE.

TE HTTP B9 keep-alive B T :

Encryption LoadBalancerService HostNetwork
none 21515 29622
edge 16743 22913
passthrough 36786 53295
re-encrypt 21583 25198

TEHTTP XM (F keep-alive) 1EEH :

Encryption LoadBalancerService HostNetwork

none 5719 8273
edge 2729 4069
passthrough 4121 5344
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Encryption LoadBalancerService HostNetwork

re-encrypt 2320 2941

ZRIA Ingress Controller BEZi&{#Fl ROUTER_THREADS=4, i T’ RE 8% = 4 4 5K
(LoadBalancerService/hostnetwork) . TLS X1ERE B FMBE, £ HTTP keep-alive &, #£4
HAProxy &5 o] £ TTE K /VIVE 8 kB Bf 38 1 Gbit NIC,

BRI IERBEN AT, MR AR L E RHLEIMA SRR R, XD FFHH

EHRNETHEIMEZERY, ETAATEMERIMEERBRENTTH, TRERXEBHSFEEHN
NMNARFHENESER

NRAERFHE NAERRR

5-10 AU/ web ARSSEBRNE RFIE

100-1000 ENRS SRR ARERF

BURFAAFERBIEE R, HAProxy BE R # 5 E 1000 NMEFMIEEHE. Ingress Controller AERTBER
HEmEmMN BREFIEE DIMAEMIRS], MNEAMIES, BIAATHIEAR.

M

MRBELZNRS TN ATRRFD Ingress SkEEHZE, NN ZERAKRBIRDF (router sharding) LAESEhiERA
I RIEBEE.

MBEEX Ingress DRHEZER, FSMRFERBKABARZEMERSMRZEHERZEE Ingress Controller 4
Fo

11.2. INGRESS CONTROLLER (FREH2%) Maeftit

OpenShift Container Platform B X i@ KB L FIMEL 23R EH Ingress Controller BIERE :
ROUTER_THREADS. ROUTER_DEFAULT TUNNEL_TIMEOUT. ROUTER_DEFAULT CLIENT TI
MEOUT. ROUTER_DEFAULT _SERVER_TIMEOUT #1 RELOAD INTERVAL,

IR LUE R Ingress Controller BIERE, {BY Ingress Operator #/2 AN, HECBSWES.
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.6/html-single/networking/#nw-ingress-sharding-route-labels_configuring-ingress
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.6/html-single/networking/#nw-ingress-sharding-namespace-labels_configuring-ingress

125 fRbM%s

12 & EMLS

OpenShift SDN fEF OpenvSwitch, FEFLATY B LAN (VXLAN) B&&. OpenFlow HiMIF] iptables, iX
NG A LUB @ jumbo i, FILEIEEOILRHIZS (NIC) ElE. ZFAFIFN ethtool B FIH T,

OVN-Kubernetes fF] Geneve (GBRAMZEIMEELR) MA R VXLAN EHBEE L,

VXLAN 1R46LE T VLAN B98F4h, thanmZgM 4096 IINEI—F/58H, URBEYIEMENE 2 258,
XAFIRS BRIFRA pod HEREE, EMEEIIERRARSFZTHEMILL,

VXLAN 7E B P BUER M (UDP) #iRShHEMERERE, HE, XSS CPU FRAKIEMN, XL
NAERBUE IR ZREIE L EER BB/ E MR HN, LURIEEE TR AEMITETE, BIE CPU 4
BE, XFEIALIBFHTEREASRETHE, S5ESNIEBSMEELLSRNER,
=. EAAIEN CPU MEEE T LU IR S Gbps A EME, UFERAST R (4010 3 40 Gbps)
B, MEERTRERRE, ETF VXLAN REMBEREE B E, EHFHFERTELIH OpenShift
Container Platform, HF VXLAN B9SEH, a4 T VXLAN B2 58 #I M 25 8 = A FE L FO M RE,
INRIBF LT Gbps, AL :
o HAXBATREKBBEREARMMEIEYE, MiIEMXN (BGP) ,
o {HF VXLAN-offload THRERIMZ4%iEEE2S. VXLAN-offload SR GRIEFIHEFH CPU FFEEM R
4i CPU BohBIM LS E R T ESF, XBR Pod F1N AREFERM CPU B, HATA
F R L R4 B ZR R B 2 ER A T

VXLAN-offload AEEFEIER, B2, BIMFEIERNH K CPU FEAXK,

12.1. ISR E MTU
AWANEENRAEFH AT (MTU) : FLEEOZEHIEE (NIC) MTU IR R4 MTU,

NIC MTU {¥7£ OpenShift Container Platform &I #H1TEE, MTU /N FHFTFERLE NIC &R K
XFHH, MREEMCELE, HEFEATENE, IREEMCRNER, HEFE—IBRIEE,

SDN B&HH MTU TZED/NF NIC MTU 50 77, b6k~ FF SDN overlay #7k, EIE, E—DEBELL
KM, FHIKEH 1450, 7E jumbo MILAKMMLEH, FHIZES 8950,

XFF OVN #1 Geneve, MTU @ZiZEA/NF NIC MTU 100 Z77,

XA 50 F177& overlay 3k5 OpenShift SDN #8%, Hfth SDN oA A RAIEEEEIZEE KX
ﬁ%wo

12.2. RERBIEEEHI BRI

ERERBEHSNINANERT BEI KBRS, EERLERERTE install-config.yaml X4 R8N #1115
BEEML cidr :

networking:
clusterNetwork:
- cidr: 10.128.0.0/14
hostPrefix: 23
machineCIDR: 10.0.0.0/16
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.6/html-single/networking/#about-openshift-sdn
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.6/html-single/networking/#about-ovn-kubernetes
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networkType: OpenShiftSDN
serviceNetwork:
-172.30.0.0/16

INSRERFEY T R BB 500 D, MIFTEERIRINBERF ML cidr 10.128.0.0/14, FEXFER T, BIUF
Hi%E 10.128.0.0/12 5 10.128.0.0/10, LASzHFBid 500 7 mHIIA R,

12.3. IPSEC B9220

ROyMBMEEE T KRENER CPU IR, FTLUSRAMELR, TIRFERH IPRERARM L, MBS
M R EMEMER CPU ERE,

IPsec XA NIC &I, R7E IP ARMERAMERE, URIATF NIC HENFER, XBKE, EHA
IPSec if, —£& NIC IIEIIRERTRETT AR, HARRSREHEREIFIEI CPU AL,

HhbrR
o EBEUEHEMABELESE
o OVN-Kubernetes MZS N BB E S

® OpenShift SDN FIZE LRI B B S
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.6/html-single/installing/#modifying-nwoperator-config-startup_installing-aws-network-customizations
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.6/html-single/networking/#nw-operator-configuration-parameters-for-ovn-sdn_cluster-network-operator
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.6/html-single/networking/#nw-operator-configuration-parameters-for-openshift-sdn_cluster-network-operator

B13E ERAENEN

B13E ESEENEN

EERNEHPRE OpenShlft Container Platform ET 4'5'"__[19{@}5!%19],%% (machlne) MNBE

13.1. X FENLENFT =

Z ¥ Red Hat Enterprise Linux CoreOS (RHCOS) BHLENBE S NEEFNT R, BEUBE—ITSEN
FAFEET BT MachineSet BE TR (CR) MR, BHEVNSRERD TR E T ENEENEMZE
F2A M, THEEM Kubernetes FRZN FATFIX LN ZREE, ARSFEMEIHEGEBHT NIEIRLN SR L2
?i-o

L&Y B 25 metal3.io/autoscale-to-hosts ;3 fi#Z#J18% MachineSet 5/, Machine CR &% B z/tl#,

OpenShift Container Platform 8/ Machine CR Ri& %5 MachineSet CR H#5E R E M B HIARA T
=

™o

13.2. RN EA

&8] M OpenShift Container Platform Web 2l & 4P BRI EN ENIFIE. FMEI Compute -
Bare Metal Hosts, A/ M Actions FHIFZHEAREFE—MES, BRI LR ERIEW BMC 15, £
BIB1S MAC thiit, BREEREEENR, SO UEEEVBIMEEOMIKEIR1FEE,

BRI LR ENS AL R, SEFENBALETRXE, AERFRRAERZE T MEM A
BN RPBH, LT ERXN TRFEHF T RE,

A LUTE web 1258 ECHB S BV EN. BUCHB & TV HUTLATIRE
1. {8 cluster.k8s.io/delete-machine: true;¥ &34 CR

2. JEIEAERBINERE

EREFFTHRENREENFS pod BB A—TTRERT, KAENAERTES
SRR PRTFIEHE S K.

HEeKR
o TERHLARINIT B2

13.2.1. £ /3 web ZHI G EREFFIRMARNEN
BRI LUTE web 126 & R AESRE R RINEILEN.

FRFM
o ERHN L& RHCOS &£E.

e LIBA cluster-admin f{ R A F S5 &%,

it =

1. 7 web #H&A 7, 5nEl Compute —» Bare Metal Hosts,
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.6/html-single/machine_management/#adding-bare-metal-compute-user-infra
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2. #%$¥ Add Host » New with Dialog,

3. NFHBRN ENIEEM — B,

4. KB 515 MAC itk

5. WiE EREEERES (BMC) it

6. (FE) HEHNSARRERE, XS OpenShift Container Platform 24! E #1H FRIR .
7. WIAENBEREEREH R (BMC) BA &R,

8. IEFEMECIBREITFENAIR, REEEE Create,

9. MLV BEIAE, ULEAANENENKE. FME Compute » MachineSets, REM
Actions FHIZE A% Edit Machine count SEIINEE PN 2RI A E,

ol

% E,
, LA LAE R oc scale fr 5 F1E HHIENVLERE R BIBEN T RN E,

13.2.2. 7£ web #ZHIEHEA YAML £ HRINEN TN
TR LA AR AR ENBY YAML XXHFE web 3 & IR SR PR IR E M,

FoRFM
o TERHEMZRN ERE RHCOS T EH%, UEEEHFHEA.

e LIBEZH cluster-admin f{ R - D&,
o BN EMNGIE Secret CR,

it =

1. 7 web #H& 7, 5#iEl Compute —» Bare Metal Hosts,
2. #$% Add Host » New from YAML,

3. EHIFHIELIT YAML, ERENENFHBEREXFE

apiVersion: metal3.io/vialphat
kind: BareMetalHost
metadata:
name: <bare_metal_host name>
spec:
online: true
bmc:
address: <bmc_address>
credentialsName: <secret_credentials_name> ﬂ
disableCertificateVerification: True
bootMACAddress: <host_boot_mac_address>
hardwareProfile: unknown
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B13E ERAENEN

credentialsName /75| B A% #) Secret CR, 1R 7E credentialsName F;% &5 AN
#) Secret, Il baremetal-operator FTEEEEN EN. WFEE K secret LUK IN{AI A
secret WEZ{ER, 1ESH T secret,

4. %% Create LURTE YAML FH 0 EH RN T,

5. MLEY REIAE, UERATANRNENSE, SME Compute » MachineSets, AFM
Actions THIE ¥ A% Edit Machine count 18NS 2RI E.

% -
ZA AT LME A oc scale a5 & SRRV SRR EERI T R E,

13.2.3. Bl REITANERIENHE

EH032 55 A BareMetalHost *f {2 LEZHY Machine ¥ § 32, i51E MachineSet % & 50
metal3.io/autoscale-to-hosts ;x iz,

FeREZH
o 4 RHCOS BHITENZFATEERF R, FHOIEXT N A BareMetalHost % £,

e % OpenShift Container Platform CLI (oc) &

o LIBEZH cluster-admin IR B9 &5,

it

1. @Bid 70 metal3.io/autoscale-to-hosts ST @ T MRIEEREN B T EIT BN E. &
<machineset> Z# 23 EH A TR,

$ oc annotate machineset <machineset> -n openshift-machine-api 'metal3.io/autoscale-to-
hosts=<any_value>'

ERRNGE BT ENE 5,

L& {E A BareMetalHost T REELEE A OEN 2307, BareMetalHost EHE X 755 =k 1%
£33, BareMetalHost & R{IASIRIELE Machine % 5REJ MachineSet 7 171144,

HEeKR
o JRER

o #2#1_EB MachineHealthCheck
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.6/html-single/nodes/#nodes-pods-secrets-about_nodes-pods-secrets
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.6/html-single/installing/#ipi-install-expanding-the-cluster
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$14 5 BETRFR KRN BAREFINAEAE]

14.1. ETIBYYER

AEES (A ) FHTEE, ERZEREH, TTHKANN 4K, IMi REFEHEZTF 256 11, 1Gi RF
Y TF 256,000 1N i1, CPUBHREMAGFEEHIT, AIEEHFFREEXLE TSR, Translation
Lookaside Buffer (TLB) 2 RE.T1ZEIHIR 71 MRS B/ NBURE 42217, INRIEE IS S h I E R bk a7 Lo
TE TLB AR El, NIEMRGHE R AT LIRIRERKG, MREESEE TLN F, NFH TLB miss, REVFERME
AETHREGN, REREHHIFEHNE, MBI ENFE, RN TLB WAKNEEERN, Eit
&K TLB miss BIME— 5 A2 I8 M0 TTRI K /N,

BEIE—DKRTF 4K IRFET, £ x86_64 4R, BWANE LKETTKR/N: 2Mi #1Gi, EHEHERER
KINSBEFAR, BEFEAET, WHEENIKEBLUENBRET @ e, Transparent Huge

Pages (THP) HEENARFAZETHRNBERTEITEET, BXNMRAE—ENRE, FilL,

R T RKNEHRN 2Mi, YERSHNAEFERRE, THP RSB RIEE TR, KB KENER
B (Eh THP MR A 18) SBAFETREIE, Fit, SENARFIEFERT (SHE) FRT%
SEMET, MAR THP,

£ OpenShift Container Platform /1, pod IR 2R A LD B FH EFEFSE 2 BRI B T,

14.2. N AREFRINRI{ERBE 1T
RS SRE TET SRS EE AR, — T ARk R— M EEA NI T,

B il A LAfE &7 hugepages-<size> IR 2R — N FTIRT KEHEFE. Hb size BFE TR LEZRWE
HIERRAEE B A BIFRIC. B0 - NREANT R 2048KiB TIAD, BFRE—NAHENTR
hugepages-2Mi, 5 CPU SEFERNEARRE, BElAXFFTIENE.

apiVersion: vi
kind: Pod
metadata:
generateName: hugepages-volume-
spec:
containers:
- securityContext:
privileged: true
image: rhel7:latest
command:
- sleep
- inf
name: example
volumeMounts:
- mountPath: /dev/hugepages
name: hugepage
resources:
limits:
hugepages-2Mi: 100Mi ﬂ
memory: "1Gi"
cpu: "1"
volumes:
- name: hugepage
emptyDir:
medium: HugePages
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%14 = BRI RN RERF ISR T

NETIREENRIERRENE. TENXINMEBENETARFERNRUTIHRN, i, ETTH

KNH2MB, MRNARFEEFEHABE MK 100MB WAE, TIEELSE 50 ME T,
AERFEXRNMIETT
BUEEEXZR/EIEIKRDN. BERREEXNNIED, EEISISH9SBEIHEAE I X/MNLES
#hugepagesz=<size>. <size> FEMUF T HEA, FHATLUER —DEEMES [kKKmMgGl. FKil
KBTI K/NAIfE A default_hugepagesz=<size> 5| S5 HE X,
EPIE3

o EImEIHRYIMFTIRG. MNRIEETRE, Ne2BAH, BERKFZ,

o BT pod SEHEAKIEE. BRBEBEINEEITXIELLEHRASHE,

o JSiH A E TH EmptyDir B REEHFEKRT pod iIEKHETTHNF.

o EiI7A SHM_HUGETLB BJ shmget() £ERE TN BER, SE217— TR
proc/sys/vm/hugetlb_shm_group HJ supplemental £,

Hth BHR
o fCiE THG

14.3.BBEE 1

T RIS D BEE OpenShift Container Platform S8R FERMET, REBBENAEZER# @ E5|5
FFIEZ 1T, 7ES| S HITREBRIMKINM AT, R NRELEERARIIEF. Node Tuning
Operator BRIXFERE T m LD BEE T,

14.3.1. 7£3| 5:h

e
BT RERNER, EREBUTSZRIFETERE

L B EINCAT A R EER B TTXEN T K.
I $ oc label node <node_using_hugepages> node-role.kubernetes.io/worker-hp=
2. QIB—1EEUTHENH, HIEEH AN hugepages_tuning.yaml :

apiVersion: tuned.openshift.io/v1
kind: Tuned
metadata:
name: hugepages ﬂ
namespace: openshift-cluster-node-tuning-operator
spec:
profile: g
- data: |
[main]
summary=Boot time configuration for hugepages
include=openshift-node
[bootloader]
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cmdline_openshift_node_hugepages=hugepagesz=2M hugepages=50 6
name: openshift-node-hugepages

recommend:
- machineConfigLabels: ﬂ
machineconfiguration.openshift.io/role: "worker-hp"
priority: 30
profile: openshift-node-hugepages

¥ Tuned FJREY name 1% & hugepages.
¥F profile F3 X E N D BE T,

HER, ZHIFRFEEEN, RNEEEaXFEMANNET

0009

[ERETFHARE RN,

3. /% Tuned hugepages EZE %

I $ oc create -f hugepages-tuned-boottime.yaml|
4. QIBR—NHEUTREN G, FHiBEd 45 hugepages-mep.yaml :

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
metadata:
name: worker-hp
labels:
worker-hp:
spec:
machineConfigSelector:
matchExpressions:
- {key: machineconfiguration.openshift.io/role, operator: In, values: [worker,worker-hp]}
nodeSelector:
matchLabels:
node-role.kubernetes.io/worker-hp: "

5. fIENREER
I $ oc create -f hugepages-mcp.yaml
E B R WHIEE R NTF, worker-hp Hl2EEE th PRIRTE 17 RILAEER N 2B 50 4~ 2Mi BT,

I $ oc get node <node_using_hugepages> -0 jsonpath="{.status.allocatable.hugepages-2Mi}"
100Mi
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5514 = BETFR RN ARFOMAERT]

D

==
(==}

Bal, X/IhAERTE Red Hat Enterprise Linux CoreOS (RHCOS) 8.x worker 7 s
L # = #F. £ Red Hat Enterprise Linux (RHEL) 7.xworker TTmt, BEIFXHF
Tuned [bootloader] #& 4

73



OpenShift Container Platform 4.6 Tl {h4gtEfttaE

215 = KR T 28 PERFORMANCE ADDON OPERATOR

15.1. T HME R

1 Telco / 5G 4iils,, Edge it&EX FHRIAERFNFER, URIRENBAEFMHEAEINET XEAR,
T, ERRE THIE (packets) MAEAEIFRARREE, UREZERALERRBIEIAEHH
BEE, BAR, HEF—NREEREENMEIEZFHE 5G IS MEREE R K, XTF 4G HAR, B8
TR 50ms, S i8tk, 5G WBIREIAE] Ims B DHEIR, XN RS TTLL ML
HFMHERS 10 5,

RZIE Telco ZBRIEBHN BRRFEHSERIELR, SIIREBASHIBES EL, HINERBEBEELA1TH

B

B
TEMTRAEFBERLMEEMERRE, MEELELR, 1HSH Red Hat OpenStack Platform(RHOSP)
B Zero Packet Los ¥,

Edge WEHMAATFREELE, SATFEMNEL, HFEEELAS . XXKED AP MZREEH O
R [FIBYERES, MR B AR Fe i N (8] F M RERE IR,

BEERAMAEWEFEES D Edge IhRMAMARS, UEMEREHRTLUURBHNERKKIZIT,. E1]
NRE-NEENFERBENEEEEHNELT R, DLIEAHMEE RSB, RIERT R4
F 40 Cloud-native Network Functions (CNF) #0 Data Plane Development Kit (DPDK) %R FAfER-3E
EEH.

OpenShift Container Platform BRI #7E OpenShift Container Platform &% EHEEH4RINE], LUK
ERSER I T MR EER AT (8] (A RS [E T 20 ) o X SIEVHEE AN OpenShift Container Platform
WEHE., REAZNEFEENS. BRXNAEEEREMN AR Operator, HHITRZEE, X
LB EF RN LLRE R, HFRZHE.

OpenShift Container Platform 2t 7 —1 Performance Addon Operator 3SCIIE 5 RE (4L, ML
I OpenShift N FATEFREEIRHRE, SHEEAFALMERESREE, XA TFURREMNARIET
B, BEEATLUIEEREENNRERE kernel-rt, REBRATEEN CPU, URBTZITIEMEHN
CPU,

15.2. &% PERFORMANCE ADDON OPERATOR

Performance Addon Operator 2t T E—HTT R LB AR T R AEMNINGE, EFANEHTER, &
A LAf#E FH OpenShift Container Platform CLI 2% Web 12l & %48 Performance Addon Operator,

15.2.1. {8/ CLI %% Operator

e EE R, MALMER CLI %% Operator,

FeRFH
o ERNEMH ERENERE,
e % OpenShift CLI (oc) .

o LIEA cluster-admin A B9 & %K,

it =

1. BTSRRI TIEME, N Performance Addon Operator G| 6y & 22 :
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& 15 3 KR T =8 PERFORMANCE ADDON OPERATOR

a. BIZBTFE X openshift-performance-addon-operator #3422 [ F LT Namespace B E
Y BR (CR) , #A/S7E pao-namespace.yaml X4 {R7F YAML :

apiVersion: vi
kind: Namespace
metadata:
name: openshift-performance-addon-operator

b. BITUA T HAlER&RZEN :
I $ oc create -f pao-namespace.yaml

2. BT AR TNER, EEE—PAERNH&ZEAFZRE Performance Addon Operator:

a. I/ LLUF OperatorGroup CR, F1E pao-operatorgroup.yaml X {R7E YAML:

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

iZfT LA T a4 3k |8 OperatorGroup CR:
I $ oc create -f pao-operatorgroup.yaml

2T LR SR EN T —$ FrE# channel B,

ey
$ oc get packagemanifest performance-addon-operator -n openshift-marketplace -o
jsonpath="{.status.defaultChannel}'

it Bl

| s

d. QBLITFITH CR, F#4¥ YAML {£77%| pao-sub.yaml X {4 :
1T =B

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: openshift-performance-addon-operator-subscription
namespace: openshift-performance-addon-operator
spec:
channel: "<channel>"
name: performance-addon-operator
source: redhat-operators 9
sourceNamespace: openshift-marketplace

75



OpenShift Container Platform 4.6 Tl {h4gtEfttaE

ﬂ FRERI—F PR EMEE status.defaultChannel £,

Q R 47738 7 redhat-operators &,

TUT e ORI N R

D
™

I $ oc create -f pao-sub.yaml

f. # A openshift-performance-addon-operator i g :

I $ oc project openshift-performance-addon-operator

15.2.2. 53 Web 124l & %% Performance Addon Operator

ERERBERR, ALUMER web $HIE& %2 Performance Addon Operator,

p= Y=
' N E—TTRmR, R0 Namespace CR #1 OperatorGroup CR,

iz
1. {5 OpenShift Container Platform Web 12l & %4 Performance Addon Operator:
a. £ OpenShift Container Platform Web &/, =i Operators - OperatorHub,
b. MBI Operator 5K A%$F Performance Addon Operator, #AJE = Install,

c. 1f Install Operator T{EH, 7E A specific namespace on the cluster Fi%# openshift-
performance-addon-operator, AJ5 =i Install,

2. A% : 8iE performance-addon-operator 2% BRI &2 :
a. tD#:%] Operators - Installed Operators T

b. #f% openshift-operators 1ii B A5 # Performance Addon Operator B Status
Succeeded,

ERETIER, Operator TEER 7R Failed RS, MRLUBEREKINF TR
Succeeded 58, ErILIRRE Failed 8.

402R Operator RAE MR, A LUlE—F i TEIEHERR

e A Operators = Installed Operators i1, &% Operator Subscriptions # Install
Plans j£1i£ 1 # Status Ui 2 5B T 1%,

e A Workloads —» Pods T, % openshift-operators 7B 8 pod BIH &,

15.3. #%; PERFORMANCE ADDON OPERATOR
IR LAF 5 F 2 &l Performance Addon Operator B F—ANRARA, FEH web #2618 IR EHTARE,
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15.3.1. X FH % Performance Addon Operator

o RAJLIE A OpenShift Web & B2l Operator 11 [ BB E Performance Addon Operator
FREIT—NRBIRA,

o ERI{E% %k Performance Addon Operator B2 5 FA B B z-stream BEHTIHEE,

o FEHn@ Marketplace Operator S£3], 1% Operator &1 OpenShift Container Platform &%
F2FRERE, Marketplace Operator {84488 Operator Al &R E .

o AR FIBUA FEMMLEREIER, Ko BIEHRATE+RDHRTH.

15.3.1.1. Performance Addon Operator FE N R ERE A 2 200
o KIELRMREME TR RZEIFN,
e F T Operator NIZARIEREMENES,

15.3.1.2. ¥+ Performance Addon Operator A B FT—1RhiRAE

& AT LAEF OpenShift Container Platform Web #2518t Operator 1T [HBI5&, ¥ Performance
Addon Operator FEIFAREN T —MRIRA .

FeREH
o FHER cluster-admin BB iR EE,

it

1. 1i[n] OpenShift Web &, SF#iZl Operators - Installed Operators,
2. mifiPerformance Addon Operator T # Operator Details Tl H,
3. = Subscription TRZ: 13T FF Subscription Overview I,

4. 1f Channel B89, REiRASENBEZEIRITH Change Subscription Update Channel &
M,

5 EFET—MNRERA, B0, REHHE Performance Addon Operator 4.6, %+ 4.6,
6. = Save,

7. 1B FMEl Operators - Installed Operators KIGEH KBRS, ELTLUETIZTLLT oc
SREERE -

I $ oc get csv -n openshift-performance-addon-operator

15.3.2. W EAIARES

Jlag 2 Performance Addon Operator AR SR ER AR EE ClusterServiceVersion (CSV)
PHASE. &40 LULTE web $5& F k@17 21T oc get csv fpH 3R IEIE CSV KRR,

% ”
PHASE KR ([HE 2 E T BERBELUE,
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FeREH
o FHEZR cluster-admin B &I 1 £EE,

e % OpenShift CLI (oc) »

ik
1 BT aS -
I $ oc get csv

2. BFHE, KA PHASE &, fim :

VERSION REPLACES PHASE
4.6.0 performance-addon-operator.v4.5.0 Installing
4.5.0 Replacing

3. BRIz1T get csv LAKIEHIE -
I # oc get csv

it Bl

NAME DISPLAY VERSION REPLACES
PHASE

performance-addon-operator.v4.5.0 Performance Addon Operator 4.6.0 performance-
addon-operator.v4.5.0 Succeeded

15.4. & & LI FME EE R TAE %k

BEZTUMNLBEEZREENITENRE, HEEZERAATINNIELR, FH2ETHMEE I, X FixLsT
A, eflaEEHRMER, OpenShift Container Platform 24t T —1 Performance Addon Operator 3
S EShEEE, LUE N OpenShift Container Platform [ FAFE FE SEEE FE R 14 AE FIMR R A ],

SRTENFALMEEBERE, XAEMTUETSEMNARNFITENR, EEATUEERSHHNXER
E kernel-rt (55E)) . BFOEBEFESH CPU, URBTFZTIEMERN CPU,

Digk

==
[=]

FHITRN S FERILE CPU NN BEAEATRS SBUERME, BINEREMER
- (nIEfECEMN —HMBRNIENEBRAR) .

15.4.1. B 5HYSEH PR &

v -
' RT A% R 7E worker 77 &= L%,
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ERAFALHERN, BELIAGERANNIIRZIT. NFTHREXBRTFRIUNER, BEHHIBAHLE

Lk
Be/Jo

OpenShift Container Platform BR&I R VFHITHEE, FEIIERIBEHE Z 0] SecurityContext,

Y {#F3 Red Hat Enterprise Linux CoreOS (RHCOS) RZIMBHEEZL TS,

TERATE IEFAROMERETEART, DOZRIREILR ARATE NN, ENENRRMA— NN, EELHNH
EMNE, MARERTTBIENEE, EREH, SEESENRRKEBRTNRZTE, X2RNE
FRIAENARPAIRE G T, LM THENEFHEKSBRENSHE TR, KPRBIRMEKH TR
ERTE, SEEIM 0% I 30%, A, XBIRSHEMREEM HBRAM.

15.4.2. {# A SCR ThBEE & worker

1. & £ %% Performance Addon Operator,
2. A% : 7 OpenShift Container Platform SEE£FRRINT =, ES 1% E BIOS S5,
3. {1 oc S HIFIR%E worker-rt AINEIFEE LI THEER worker 17 8=,

4. SRR RO ERECE M

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
metadata:
name: worker-rt
labels:
machineconfiguration.openshift.io/role: worker-rt
spec:
machineConfigSelector:
matchExpressions:
-{
key: machineconfiguration.openshift.io/role,
operator: In,
values: [worker, worker-rt],
}
paused: false
nodeSelector:
matchLabels:
node-role.kubernetes.io/worker-rt: "

HER, NEBIE worker-rt FRZEERTT RA O E — M ERECE M worker-rt,
5 AT RABIENT RIRINE ERMYEREE T,
P2 Y=
IRTURTE B SER TE BB LT =, S UEEEHPNRE T =, =KE
BT RMNTFE, HEME T REBE L ANBEE R —EB2 8 Performance
Addon Operator, fIRFEAMAB T R, BT Performance Addon Operator

E@E worker TRABE., MRERAFE, BRIFTRoHRFYSEE]
I:F'o
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6. FRIEMM housekeeping % H1 realTimeKernel: enabled: true €| PerformanceProfile,

7. &7t PerformanceProfile 1% & MachineConfigPoolSelector :

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: example-performanceprofile
spec:
realTimeKernel:
enabled: true
nodeSelector:
node-role.kubernetes.io/worker-rt: ™"

machineConfigPoolSelector:
machineconfiguration.openshift.io/role: worker-rt

8. LR SRERREFE— MR

I $ oc describe mcp/worker-rt
=1

Name: worker-rt
Namespace:
Labels: machineconfiguration.openshift.io/role=worker-rt

9. OpenShift Container Platform f$FFIAERE T m, XAIBES RZRER, FFTRAFREER
o ii’l\iifiﬁﬁﬁﬁ%%fil’\]ﬁlkﬂHXHH:@F)?{%FHE’J%ﬁ-‘ﬁﬁ:, Tt g mEE 20 28,

10. SIEFFE BB EIRIETIF,

15.4.3. T ESER AR R 5
FERAXNPDRERE T SR A :
I $ oc get node -o wide

i A A E worker-rt, SFE 4.18.0-211.rt5.23.e18.x86_64 = #F &) worker,

NAME STATUS ROLES AGE VERSION INTERNAL-IP
EXTERNAL-IP OS-IMAGE KERNEL-VERSION

CONTAINER-RUNTIME

rt-worker-0.example.com Ready worker,worker-rt 5d17h v1.22.1

128.66.135.107 <none> Red Hat Enterprise Linux CoreOS 46.82.202008252340-0 (Ootpa)

4.18.0-211.rt5.23.el8.x86_64 cri-0://1.19.0-90.rhaos4.6.git4a0ac05.el8-rc.1
[...]

15.4.4. Q|3 — /ST T 73
1 F LA T 45 B4 4 — M F SRS DO BE B9 T4 171 3K

it =
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1. QI#8% A Guaranteed £ QoS 2K pod.
2. ®3% : M DPDK B CPU i #3491,
3. DECIERABTY ML

TGN RRFER, HEEN AR HEIEERNENEL

15.4.5. 6] Guaranteed 2& QoS £ pod
QWA Guaranteed 2K QoS KM pod FHEEFELU T /LA :
® pod MHBNBRLVIEENEREFMAEFIER, BeilBiER,
® pod MHEBNAR/EVIESR CPU RFIF CPU EXK, Befl47ER,

DFRBIERT — 1B pod WERBX 4, BRIXE T AERFMAFIER, 95 200MiB, BHRE
A CPU R#IFN CPU iEXR, 95 1CPU,

apiVersion: vi
kind: Pod
metadata:

name: qos-demo

namespace: qos-example

spec:

containers:

- name: qos-demo-ctr
image: <image-pull-spec>
resources:

limits:
memory: "200Mi"
cpu: "1"
requests:
memory: "200Mi"
cpu: "1"

1. G pod :
I $ oc apply -f gos-pod.yaml --namespace=qos-example
2. AEABX pod WIFHER :

I $ oc get pod qos-demo --namespace=qos-example --output=yaml
i Bl

spec:
containers:

status:
gosClass: Guaranteed
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux_for_real_time/8/html-single/tuning_guide/index#chap-Application_Tuning_and_Deployment
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=
IMRBF[IEE T BCHWRERE, BEFEERNFIHK, OpenShift Container
Platform & B2 EC S RHILEHRFIE R, RFE, MRBHEETHZH CPU

FR1E, {B5%EHE CPUIHRK, OpenShift Container Platform & B4 5 (Rl
PCEZHY CPU 183K,

15.4.6. A% : 2 DPDK BY CPU 11391

ZAK/E A CPU M E9EMThEEE CRI-O 443|558, CRI-O TR MNEHRRU T ERNRERSEMA
CPU fi#i394,

e pod wif# A performance-<profile-names ;217 2K, EaILLRT EE MR BENK SRR
SIERNEM, TR :

apiVersion: performance.openshift.io/v1
kind: PerformanceProfile

status:

runtimeClass: performance-manual

e pod W/EH cpu-load-balancing.crio.io: true JEfi#,

Performance Addon Operator i TR AKX T R TS MR 2T L IBREE R, HERFETUES
MEEZITE S, EEAESRIZTHCEERAMAS, Be/BR 7T CPU f#EMHE BN,

M pod B9 CPU #3945, Pod MU AIELLTFE :

apiVersion: vi
kind: Pod
metadata:

annotations:

cpu-load-balancing.crio.io: "true"

spec:

runtimeClassName: performance-<profile_name>

NFEBRET CPU EEARE SRS, URTARIE QoS [FHEA CPU B pod i, 2
CPU fi#itat, &N, A CPU MEmapimER b Hih S IMMaE,

15.4.7. D ECE YT ik feds
T R OER pod B %S R RE A S AR BEARNT SEFE, MTHF

apiVersion: vi
kind: Pod
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metadata:
name: example
spec:
#...
nodeSelector:
node-role.kubernetes.io/worker-rt: ™"

MFBEZER, HEHMAMEAT REFSHRN pod REFIRFEN T R L,

15.4.8. M TE M B EEI BB L ThEER) worker
FRSMMEIVSSEEMN T mCB bR S i s, XEEFESRE NEEREREN, MEESER, 55
5 pod DECZE T =

15.5. EcEE 1

T RIS D BEE OpenShift Container Platform £ FERMIE T, f#H Performance Addon
Operator FEIEE T RLE2PEE T,

OpenShift Container Platform 124t 7 02 M 2B E MH A%, Performance Addon Operator 2t 7 —

ME ST ERMEEERNTAIE.

fBlan, FEMEEECE S hugepages pages 314, ERILUIEEZ MRB size. count LUK A% node:
hugepages:
defaultHugepagesSize: "1G"
pages:

- size: "1G"
count: 4

node: 0 ﬂ

‘) node 2 EE M NUMA T &, NREKT node, %7 EISEHSHENE NUMA T5 &,

' g R B OS2 AR S SR B B R

XERDEE TR —EES IR,

o ERIFERE, HEET M LB /proc/meminfo ST :

I $ oc debug node/ip-10-0-141-105.ec2.internal

I # grep -i huge /proc/meminfo
i Bl

AnonHugePages: ###### ##
ShmemHugePages: 0 kB
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.5/html-single/nodes/index#nodes-scheduler-node-selectors
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HugePages_Total: 2
HugePages_Free: 2
HugePages_Rsvd: 0
HugePages_Surp: 0
Hugepagesize: A
Hugetlb: HitHE 1

e {#fH oc describe IREFH A/ :

I $ oc describe node worker-0.ocp4poc.example.com | grep -i huge
i Bl

hugepages-1g=true
hugepages-#i#t#: ###
hugepages-#i#t#: ###

15.6. D EEZ 1B IR/

FAILER—BE FEREERRAXNMNET, X, EAUE VHEEFRAENAKNMIBRARNES
Z=M pod,

fign, A LABAR/NE X 1G #1 2M, Performance Addon Operator &£ R LB EXH DR, #ITF
s :

spec:
hugepages:
defaultHugepagesSize: 1G
pages:
- count: 1024
node: 0
size: 2M
- count: 4
node: 1
size: 1G

15.7. 7 INFRA 1 B2 A 2R & CPU

WARS OB TERETESER CPUNAR TSI ERBRNHRE, RAERT, BRaTh
FRAMAEL CPU —RBIZ1TERSS, XA SR E T XM R, & CPU #1749 X ALK
AHARBTEE D BT AR B HFE, TR T IEERA Performance Addon Operator %Y
mERHRINMETE CPU L1217 -

& 15.1. 12K CPU £iic

HERE =2
Burstable #1 BestEffort pod FERTZTEERTEAEAER CPU LiZT
ETthZRH pod FERTZTEERTEAEAER CPU LiZT
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pig ==~ GaG

FRiT EEMEZEHRBH CPU (1£ OpenShift Container
Platform 4.6 & B #HIARA A AT 1%%)

M2 EEREH CPU
% S IR U T4 1, pod BEERREBPHEES M CPU
OS ##&8/systemd fR%% BEEREH CPU

X FATA QoS #F2K 8 ( Burstable. BestEffort =% Guaranteed ) B pod ¥ pod IRl D EEREF TR
BhHMAEE, REBEBHNBEEMNT RNEARBEPMER, HEFMRERSBEBEESER.

B

TREBF 100 MTHEMNAE, RiTFERAMERES, SHEENN S0 MESESRE, & 50 ™A
“OEARE M, £S5 N BestEffort 5 Burstable pod /) QoS Guaranteed pod 1 25 MR %
i 25 M. X SRERNAE T,

=~ 2

THEF 100 MAKMEE, Bl FERMERES, SHEENN S0 ML ELREM, 550 MK
BOBAIRE M, EEEE AN QoS Guaranteed pod £fE 50 MR, 5 BestEffort 5 Burstable
pod DE— N #iD. XEH—TAKBIRERNEIE, Pod HEREN CPUBREAREMEI,
FERAMNBYIXREXEBURTFIFZER, MEH. TEAESRFEMTTHINRS fE. T2 —LREIRG :

o INSRAEIRBURE TIF N EfE AR EREY, WMLEORNNIC), HRFRERFN CPU 5iX
MEGRATREEL, £, BMZFITEAEBRER—NESE—RFEVR (NUMA) TR,

o REBBVHAFILEMAHN. REFEJRGEMS, DE—NEBRNNREBMELIERE G ANEE
S, £ 4.6 REMERAF, TLUEFMME TN EIRC VR, EREMLERE CPU A

TFRENEE 2 XN, FRIFMAOFMNNE, REMREFHNUMA ZBEEFRRIDVETAR, 11
FABBUR T TR SRR B AR AR A,

- -
REMREN CPUBARBES, FHEMI—EE™ worker 17 R FEIFTH A AR,

NBERAFSLBESHTENHARBETI, EEMEEESRRN spec MO EEMAH CPU,

e isolated - I5EN AREEAS T EMEHM CPU, XL CPU EIZITM I M E83I REMIE
iR, UEREHE, AINiaSHiEgEERTR,

o reserved - NEFIIRIERS A BESIEE CPU, reserved HHMERRAZ B ALLITEIC, I8

1£ reserved A2 T IER BRI N AR, RN BiRF ERBEHDETT.
Procedure

1 QIS SIMNEE AR TR ER,

2. FREEEN infra N BREFAREZMEER CPU NN reserved 7 isolated %1 :

I apiVersion: performance.openshift.io/v2
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kind: PerformanceProfile

metadata:
name: infra-cpus
spec:
cpu:
reserved: "0-4,9" 0
isolated: "5-8" 9

nodeSelector: 6
node-role.kubernetes.io/worker: "

@ BT infra ABATHITRBMIRERSBRESH CPU,
@ EENABRFERFIZITIEREM CPU.

© EEVARLER, LUTMERERNAIENT R,

15.8. (E A RERCE SR B T mELSEIEREIR

MR EE T IR E TR ENSEE RN RWERAE A E, I8EXER, PerformanceProfile
S RIFGRIE NPT LR T SRR RS IR

it =

86

#E77 sA#9 MachineConfig 314,

FAFEERINEESS. CPU Manager #1 OpenShift Container Platform 7 s #J KubeletConfig
X4,

Bidi& Node Tuning Operator B Tuned EZiESR.

MR,

. DIENERECE.

%% Performance Addon Operator,

BBE—NEAEIEEMAIN MR BSE, TEHAEEEED, B EERTETAKERE
kernel-rt, 2EEE T, RERTRERSTBBESLHIEHAREN CPU, UKRBAFZITIEREN
CPU,

XE—PHBIAMRERLBELE -

apiVersion: performance.openshift.io/v1
kind: PerformanceProfile
metadata:
name: performance
spec:
cpu:
isolated: "5-15"
reserved: "0-4"
hugepages:
defaultHugepagesSize: "1G"
pages:
-size:"1G"
count: 16
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node: 0
realTimeKernel:
enabled: true ﬂ

numa: 9

topologyPolicy: "best-effort"
nodeSelector:
node-role.kubernetes.io/worker-cnf: ""

BWET true FHFE false, XiE true [HAETE T M ERELF A,

FRLFERRBERINEERREE, A%E N none (EK1L) . best-effort. restricted #[ single-
numa-node., MEELER, 1HSMRINEER R,

o
{2
15.9. 77 & Wb 17 w2 il 5
Cloud-native Network Function (CNF) MIXEHRZ— M ESRENIKEL, BFRIULS1T CNF BRE
I BITheEE., Ea LA LRREIEE A T CNF B OpenShift &8, HEfRE&E 71217 CNF TEAEHME
BIRR A H 1.
RIS ITRI AR D N =N T EBIF X
o [RIFALEEIIE
o HiE
o i Bl il i
FEfr B PR S EMEE T AR 2N TIEE,
UEeE
o KB FENHMN RN IREE
o FEfim LA SCTP
e L% T Performance Addon Operator
e L% T SR-IOV Operator
e Z¥ET PTP Operator
e {#/ OVN kubernetes £y SDN
BRIATIAN BMEHITRERE, XSEUE SR-IOV T/ 5Kk, MERESS PTPEEEZFTE,

RV BT T RENSH I TEEWRITIERNIIE, H4, NEEVE (40 SR-I0V TRK
%) WEAAREFEIMREN AR, ERLGERERSR L,

15.9.1. 5o R &4

o i AO R 2 /usr/bin/test-run.sh, Biz{TXEBINXEMNELHNFEENREL, REEREN
HiB Mt kubeconfig X Kk E48%H) $KUBECONFIG I B &, HHEHE—IESP,

o AR ERPEFEIEERE (LL Operator WAR) . EEBHHSREREH/ER THEREM
iCo
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https://kubernetes.io/docs/tasks/administer-cluster/topology-manager/#topology-manager-policies
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o FULIFESHFAMNNSFEE LG EERWINBIE S, XIS TNIKETERR PO,

2R\ worker it/ worker-cnf, BI{ERLULTEHO|E

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
metadata:
name: worker-cnf
labels:
machineconfiguration.openshift.io/role: worker-cnf
spec:
machineConfigSelector:
matchExpressions:
-{
key: machineconfiguration.openshift.io/role,
operator: In,
values: [worker-cnf, worker],
}
paused: false
nodeSelector:
matchLabels:
node-role.kubernetes.io/worker-cnf: "

& e] LA FH ROLE_WORKER_CNF % £7%& 3 worker &5 :

$ docker run -v $(pwd)/:/kubeconfig -e KUBECONFIG=/kubeconfig/kubeconfig -e
ROLE_WORKER_CNF=custom-worker-pool registry.redhat.io/openshift4/cnf-tests-rhel8:v4.6

/usr/bin/test-run.sh

% .
Bal, TErE NS ER G R T % T R iETT,

15.9.2. 124713,
BT F 4RTE T, ST EENGS R

$ docker run -v $(pwd)/:/kubeconfig -e KUBECONFIG=/kubeconfig/kubeconfig
registry.redhat.io/openshift4/cnf-tests-rhel8:v4.6 /usr/bin/test-run.sh

&8 kubeconfig XA LM IETEIZ 1 THIR 23 N HFE,

15.9.3. HI& S

RIFEAEX, MAATLUERTRNGE R, WXERNNER, TEBAUTIMEE

e CNF_TESTS_IMAGE
e DPDK_TESTS_IMAGE

#iin, ZEEX CNF_TESTS_IMAGE £ BE X registry, 1HIBITUATa4 :

88
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$ docker run -v $(pwd)/:/kubeconfig -e KUBECONFIG=/kubeconfig/kubeconfig -e
CNF_TESTS_IMAGE="custom-cnf-tests-image:latests" registry.redhat.io/openshift4/cnf-tests-
rhel8:v4.6 /usr/bin/test-run.sh

15.9.3.1. Ginkgo S

MAEHETF ginkgo BDD E2R, XEKE, B©ESIYTLURATIIENBLINIXSH,

1Rl LUfE A -ginkgo.focus Sk 8 —H i, -

$ docker run -v $(pwd)/:/kubeconfig -e KUBECONFIG=/kubeconfig/kubeconfig
registry.redhat.io/openshift4/cnf-tests-rhel8:v4.6 /usr/bin/test-run.sh -ginkgo.focus="performance|sctp"

k

T=
B—NMEEMNREZE SR-I0V 1 SCTP, BT focus SEBESEME, XA ”CA%&’{MI

B sriov FLEEZERAR%, MIRMIHZH N RET SR-IOV BFRE SCTP BERIIT, &
i -ginkgo.skip=SCTP 5= 5 XMl Bkit SCTP ik,

15.9.3.2. ATAHTIAE
EFIEN AT AR SE
e performance

® sriov

EReHUZEZITENIZT. XTRATRENAEG4PHRSR, HABEGREETHNmANHRM

$ docker run -v $(pwd)/:/kubeconfig -e KUBECONFIG=/kubeconfig/kubeconfig
registry.redhat.io/openshift4/cnf-tests-rhel8:v4.6 /usr/bin/test-run.sh -ginkgo.dryRun -ginkgo.v

15.9.5. T FHEERIIE

CNF MR R R R MR B T, XERETIEVIFIAER registry. X3 AN ADEER
1 HATHR,
2. RN AER KB B E XL registry BIEE{R,

15.9.5.1. SRR BEAR (mirron) RIEE A 5 MM B E X registry
mirror IR T R AT AT, LURE oc FEMH ARG TINNIRBIA registry AT R
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MET B B EXF 1 ] SR 8E AN registry.redhat.io B9 [EIHLZREITIX R4S

$ docker run -v $(pwd)/:/kubeconfig -e KUBECONFIG=/kubeconfig/kubeconfig
registry.redhat.io/openshift4/cnf-tests-rhel8:v4.6 /usr/bin/mirror -registry my.local.registry:5000/ | oc
image mirror -f -

RIE, BRIBLUTERS A XEBE A FIKER R registry BIUHBRITIRIE,

15.9.5.2. {5 EAR B BE X registry ARG

XA LB 1% & IMAGE_REGISTRY IMELZ £ 5T -
$ docker run -v $(pwd)/:/kubeconfig -e KUBECONFIG=/kubeconfig/kubeconfig -e

IMAGE_REGISTRY="my.local.registry:5000/" -e CNF_TESTS_IMAGE="custom-cnf-tests-
image:latests” registry.redhat.io/openshift4/cnf-tests-rhel8:v4.6 /usr/bin/test-run.sh

15.9.5.3. Hl& FIEBEAEB registry

OpenShift Container Platform 12 7 — NNEM B 2R 571K registry, SEN—MRERNTVE R EIEER
¢i§?ﬁ’°

Pt =
1. B FERREATTR registry BIAER T IAUR

$ oc patch configs.imageregistry.operator.openshift.io/cluster --patch '{"spec":
{"defaultRoute":true}}' --type=merge

2. FKEX registry I :
REGISTRY=$(oc get route default-route -n openshift-image-registry --template="{{ .spec.host
1)

3. QIRATFAFHEHIGZZEN :

I $ oc create ns cnftests

4. FZEERERTNHNAARRZEFER, XTJERITF test R Z[F M cnftests Hiff iR IREX
Bifk.

$ oc policy add-role-to-user system:image-puller system:serviceaccount:sctptest:default --
namespace=cnftests

$ oc policy add-role-to-user system:image-puller system:serviceaccount:cnf-features-
testing:default --namespace=cnftests

operators-testing:default --namespace=cnftests

$ oc policy add-role-to-user system:image-puller system:serviceaccount:dpdk-testing:default

I $ oc policy add-role-to-user system:image-puller system:serviceaccount:performance-addon-
I --namespace=cnftests
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$ oc policy add-role-to-user system:image-puller system:serviceaccount:sriov-conformance-
testing:default --namespace=cnftests

5. #:3& docker secret Z#H0 auth &% :

SECRET=$(oc -n cnftests get secret | grep builder-docker | awk {'print $1'}
TOKEN=$(oc -n cnftests get secret $SECRET -o jsonpath="{.data['\.dockercfg']}" | base64 --
decode | jq ".["image-registry.openshift-image-registry.svc:5000"].auth’)

6. JmE XL TH dockerauth.json:
I echo "{\"auths\": { "$REGISTRY\": { \"auth\": $TOKEN } }}" > dockerauth.json

7. HATEHR

registry.redhat.io/openshift4/cnf-tests-rhel8:v4.6 /usr/bin/mirror -registry SREGISTRY/cnftests

jﬂ:/
$ docker run -v $(pwd)/:/kubeconfig -e KUBECONFIG=/kubeconfig/kubeconfig
| oc image mirror --insecure=true -a=$(pwd)/dockerauth.json -f -

8. 1z -

IMAGE_REGISTRY=image-registry.openshift-image-registry.svc:5000/cnftests cnf-tests-

$ docker run -v $(pwd)/:/kubeconfig -e KUBECONFIG=/kubeconfig/kubeconfig -e
local:latest /usr/bin/test-run.sh

15.9.5.4. X AR ERE A T HR (mirror)

i =
1. mirror 3 B RBINZIHER u/s Bitk. X LLET MHEEEHFEU TR XHREE
[
{
"registry": "public.registry.io:5000",
"image": "imageforcnftests:4.6"
2
{
"registry": "public.registry.io:5000",
"image": "imagefordpdk:4.6"
}
]
2. IBEFiEA mirror %, FIINNEEARMREE S images.json, FRAUTHS, AMBEEREHT
A8 MM /kubeconfig #, FHEI{£1%45 mirror 6895,
$ docker run -v $(pwd)/:/kubeconfig -e KUBECONFIG=/kubeconfig/kubeconfig
registry.redhat.io/openshift4/cnf-tests-rhel8:v4.6 /usr/bin/mirror --registry
"my.local.registry:5000/" --images "/kubeconfig/images.json" | oc image mirror -f -
15.9.6. £ HlE

RIMERAATFEETERHEEENERT, WIEEFITIeE. EANERINEMERE, MiiaZi{E
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BATRMEEYE, HEAXLEHERMTINEH, MBREERIZTRHENLAARNER, BN
i, NAFRHERNER., WiATKE, FREEVEENERETE, NEHIMEAEIATH— M
1517,

KERET B MBI, XER2TNXAHREERED, £ SR-I0V M4, ILRETNESKEAE
Nen R E RO, FAEPITIEHGELTEE,

— DA B F L B AT LU A G T A, EVELBRENH, FEAEENEHTINEREM DR,

BEALAMER, %M TiXE DISCOVERY_MODE 11545 & sk g Rl

$ docker run -v $(pwd)/:/kubeconfig:Z -e KUBECONFIG=/kubeconfig/kubeconfig -e
DISCOVERY_MODE-=true registry.redhat.io/openshift-kni/cnf-tests /usr/bin/test-run.sh

15.9.6.1. @ BIAMEEC B o R S

SR-I0V i

KREH SR-IOV MIXFELUTHIR :
e SriovNetworkNodePolicy.

o ENHEF—/HIRH SriovNetworkNodePolicy 15 E M ¥R WA DB TR ; 24 5 MNURET #
R R,

BLEMHBRHANEK :
o R EAFAKRBFRMARMER XS, HEERESH DOWN, MmAZN# slave,
e — SriovNetworkNodePolicy, & MTU f&% 9000,

DPDK iz,
5 DPDK B XxHINAFHE :

o —NMEREELELE.
e —/NSR-I0OV L,

o BEAETHT SR-IOV KM RN T =, F{#EH PerformanceProfile 17 1L 25,

PTP Jill i
e —/ M PtpConfig (ptp4lOpts="-s" ,phc2sysOpts="-a-r"") .

e EBX5 slave PtpConfig IEECHRZ BT s,

SCTP iz

e SriovNetworkNodePolicy.
e 5 SriovNetworkNodePolicy #1/5 F SCTP #J MachineConfig PLEZH T 52,

Performance Operator jllfiz

TRNMHATRANER, Hp—LE
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o —NERERES.
e A profile.Spec.CPU.Isolated = 1 FMEEEER B 5.
e i A profile.Spec.RealTimeKernel.Enabled == true FJtEEEEC B &,

o LAEMABRIIMT R,

15.9.6.2. BRHIM i IR EHN T =

BiT1EE NODES_SELECTOR IfMEAERRHIPFUTIHM T R, AR, W S2EE M TREN R T8
EHTT =,

$ docker run -v $(pwd)/:/kubeconfig:Z -e KUBECONFIG=/kubeconfig/kubeconfig -e
NODES_SELECTOR=node-role.kubernetes.io/worker-cnf registry.redhat.io/openshift-kni/cnf-tests
/usr/bin/test-run.sh

15.9.6.3. A A MEBEACEE

DPDK i Ar &8 iR e TN X EM AR IR, NINRIITERE, =IERRME DPDK MIHEM89
HEANMRERESRES

EMEX—R, RULUTRATHRESTLUEEIASD, HUErnEglliikBEE.,

apiVersion: performance.openshift.io/v1
kind: PerformanceProfile
metadata:
name: performance
spec:
cpu:
isolated: "4-15"
reserved: "0-3"
hugepages:
defaultHugepagesSize: "1G"
pages:
- size:"1G"
count: 16
node: 0
realTimeKernel:
enabled: true
nodeSelector:
node-role.kubernetes.io/worker-cnf: ™"

EEREEMEANMRRES, BRLIEHIRSD, BEUIETRE
PERFORMANCE_PROFILE_MANIFEST_OVERRIDE S35~ :

$ docker run -v $(pwd)/:/kubeconfig:Z -e KUBECONFIG=/kubeconfig/kubeconfig -e
PERFORMANCE_PROFILE_MANIFEST_OVERRIDE=/kubeconfig/manifest.yaml|
registry.redhat.io/openshift-kni/cnf-tests /usr/bin/test-run.sh

15.9.6.4. At ERd BB
MBRBEELIERDIZIT, ZEMASSEMEERNTHMERE, XEEMERESE,
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HERMERERC B SN, MBRERSRERFHER TR, THITTHIERE, SERFNEEE, X225
BAEF BN T AFEE KA E R,

BARIXANTE, 4% CLEAN_PERFORMANCE_PROFILE="false" {5 Rl if N 5B aERR B L, X
B, T 1M ERETAEECEHSFeHNA,

$ docker run -v $(pwd)/:/kubeconfig:Z -e KUBECONFIG=/kubeconfig/kubeconfig -e
CLEAN_PERFORMANCE_PROFILE="false" registry.redhat.io/openshift-kni/cnf-tests /usr/bin/test-
run.sh

15.9.7. tFEHERR
ERWTIMBRRDN, ETLLETUTRSRIE

$ docker run -v $(pwd)/:/kubeconfig -e KUBECONFIG=/kubeconfig/kubeconfig
registry.redhat.io/openshift-kni/cnf-tests oc get nodes

INRIXTEER, MABERZE DNS, MTU K/NE B AIH A5 B8,

15.9.8. ik &

CNF SREImNK & = £ P DR« — JUnit s AR NOR &

15.9.8.1. JUnit Ml
WL E S --junit SR EIREIERZRRENRIES JUnit B9 XML:

$ docker run -v $(pwd)/:/kubeconfig -v $(pwd)/junitdest:/path/to/junit -e
KUBECONFIG=/kubeconfig/kubeconfig registry.redhat.io/openshift4/cnf-tests-rhel8:v4.6 /usr/bin/test-
run.sh --junit /path/to/junit

15.9.8.2. M LWk &

It %3 --report SERE R A EREFRTE B UR BT HEEHRITIRIRE, HAEZ@ -report
SHFERREREBRE

$ docker run -v $(pwd)/:/kubeconfig -v $(pwd)/reportdest:/path/to/report -e
KUBECONFIG=/kubeconfig/kubeconfig registry.redhat.io/openshift4/cnf-tests-rhel8:v4.6 /usr/bin/test-
run.sh --report /path/to/report

15.9.8.3. podman &3
L LLIE root FIFEFEFN B D HAT podman i, HEHERBRAIEEREA N "permission denied" fHiRM KN, EfE

CIEETIE, EE0EHKM Z, Fa, A -v $(pwd)/:/kubeconfig:Z LAV podman i#H4TIEFAR
SELinux EFHric,

15.9.8.4. f£ OpenShift Container Platform 4.4 fhiE17

RULTIE RS, CNF EIIRNIH S OpenShift Container Platform 4.4 & :

[test_id:28466][crit:high][vendor:cnf-qe@redhat.com][level:acceptance] Should contain configuration
injected through openshift-node-performance profile
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[test_id:28467][crit:high][vendor:cnf-qe@redhat.com][level:acceptance] Should contain configuration
injected through the openshift-node-performance profile

T LLE T 7NN -ginkgo.skip "28466(28467" S £k Bkid X L,

15.9.8.5. B MERERCEE

DPDK i Z 0 bR e X EH AR B R, NINRBUTEE, E° SRR DPDK IXE
HHEEREENHERNMEERES.

EMEX—R, RULUTRATHRESTLUEEZASD, FuUErEglliikBEe.,

apiVersion: performance.openshift.io/v1
kind: PerformanceProfile
metadata:
name: performance
spec:
cpu:
isolated: "5-15"
reserved: "0-4"
hugepages:
defaultHugepagesSize: "1G"
pages:
-size: "1G"
count: 16
node: 0
realTimeKernel:
enabled: true
numa:
topologyPolicy: "best-effort"
nodeSelector:
node-role.kubernetes.io/worker-cnf: ™"

EBREMREES, BFrRy/EERASH, BuiddinE
PERFORMANCE_PROFILE_MANIFEST_OVERRIDE 3&#57Rill :

$ docker run -v $(pwd)/:/kubeconfig:Z -e KUBECONFIG=/kubeconfig/kubeconfig -e
PERFORMANCE_PROFILE_MANIFEST_OVERRIDE=/kubeconfig/manifest.yam|
registry.redhat.io/openshift4/cnf-tests-rhel8:v4.6 /usr/bin/test-run.sh

15.9.9. X £ BE A M

RIETNEE, ZITINIAEH ARSI ERERTRIN, BHE, RA SCTPMIXTSERENKE. AMEH
N B EE 2B TR,

15.9.9.1. SCTP

SCTP M REFRBH T 2 L2 1T AN pod LS TN, ER NS ERNT A EET
fE LY pod #B %,

15.9.9.2. SR-IOV
SR-IOV i FEEE N SR-IOV MEEE, HPNIXS0BFHE S RRRBEMEE,
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MREERR LRETIAMN SR-IOV MAEE, XAREAZEFM, RNFREFESR, XERTXLE
EEMLEN,

RN, Witeos R A S BIIA RE BRI,

15.9.9.3. PTP

PTP it fE R — AT Sh A PTP BB&, #SR-IOV —Hf, XA 5B EFEMEMR PTP BBEH
Ze, ERIETT,

15.9.9.4. tk&E

MREMAEERF RN AMREREES, XIHHHNYREENT REE. RE CPU. 2RAFEARIIEKRE
AR SEE N LR, INRERBEHEE RN performance WEEES, NN ARREEEES,

15.9.9.5. DPDK

DPDK & #fi F#8EFN SR-IOV Thee, EILNIXEHRN BB M REECESRF SR-I0V W%, E &S SR-
IOV M F0M4EBE M i Atk B S4B B

15.9.9.6. ;51
ZIAEHR, FEREEENTR,

15.10. YK EEIR CNF JHER A

PerformanceProfile BE X TR (CR) S@&R&EHBRESMIXIERER N FHIREFER, X EFERR
HHR Operator ThATHEER SIS

LN E M REBC B EEMINL BB B AL F IR IR S S Bl — N B R R &, M 53
PerformanceProfile )X Sf&E, TEXMIERT, VsBERSLAH—NKRNWIEER,

Performance Addon Operator @& performanceProfile.spec.status.Conditions status FE% :

Status:
Conditions:

Last Heartbeat Time: 2020-06-02T10:01:24Z
Last Transition Time: 2020-06-02T10:01:24Z
Status: True
Type: Available
Last Heartbeat Time: 2020-06-02T10:01:24Z
Last Transition Time: 2020-06-02T10:01:24Z
Status: True
Type: Upgradeable
Last Heartbeat Time: 2020-06-02T10:01:24Z
Last Transition Time: 2020-06-02T10:01:24Z
Status: False
Type: Progressing
Last Heartbeat Time: 2020-06-02T10:01:24Z
Last Transition Time: 2020-06-02T10:01:24Z
Status: False
Type: Degraded

Status FEXTEIEE Type (ERIERMEEE EE IR SH Conditions :
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FIENZRECER Tuned ECESEEHWAIIOIE, BEFHAGHTRTFLEE] (NTO. MCO.
Kubelet)

Upgradeable

K3 Operator M FTRE S L F IR 2 HANHIRS,
Progressing

RTEMMREREESSEE TR,

Degraded

IIRHIATIERAREE IR -

Rk B B SR KW,
OIRRT A RE M REEM T TT Mo

BRI ELUTFR -

RHERBUAPRE (true =X false) .
Timestamp
S5 HIRT [H] B,
Reason string
Mgs AR E,
Message string
ERRSMERFEHARTENRARGFE (REFE)

15.10.1. ¥l 2RECE

MEREERHUZEN RRBEXKYSEERER (MCP) NART R, MCP @28 XN R MaEH
MAHKAZHNYBERENENENES, EB8E TR arg. Kube BBE. ENAEM rt-kernel #E, M
REMINEHIZR In 2 MCP R eR, FHEN B EREE ERIRS.

MCP ;R [E1 24 RE D B S K S HIME— 542 MCP 40 F Degraded K7, X5
performaceProfile.status.condition.Degraded = true,

Nl

LUTFRAIZ OB XY SEEE D (worker-cnf) FIMEEECE S :

1 REXBIHESREE AL FRRIURTE

I # oc get mcp
it I
NAME CONFIG UPDATED UPDATING DEGRADED

MACHINECOUNT READYMACHINECOUNT UPDATEDMACHINECOUNT
DEGRADEDMACHINECOUNT AGE

master rendered-master-2ee57a93fa6¢c9181b546ca46e1571d2d True  False
False 3 3 3 0 2d21h

worker rendered-worker-déb2bdc07d9f5a59a6b68950acf25e5f True  False
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False 2 2 2 0 2d21h
worker-cnf rendered-worker-cnf-6c838641b8a08fff08dbd8b02fb63f7c False True
True 2 1 1 1 2d20h

2. MCP B describe S92 8ETRA :

I # oc describe mcp worker-cnf

i th o Bl

Message: Node node-worker-cnf is reporting: "prepping update:
machineconfig.machineconfiguration.openshift.io \"rendered-worker-cnf-
40b9996919c08e335f3ff230ce1d170\" not
found"
Reason: 1 nodes are reporting degraded status on sync

3. BYURSHRIZ B IEND N degraded = true B AEER B SR status FERH :

I # oc describe performanceprofiles performance

it Bl

Message: Machine config pool worker-cnf Degraded Reason: 1 nodes are reporting
degraded status on sync.
Machine config pool worker-cnf Degraded Message: Node yquinn-q8s5v-w-b-
z5Ign.c.openshift-gce-devel.internal is
reporting: "prepping update: machineconfig.machineconfiguration.openshift.io
\"rendered-worker-cnf-4009996919c08e335f3ff230ce1d170\" not found". Reason:
MCPDegraded

Status: True

Type: Degraded

15.11. WELE T R IR & A BB EE R
TEIR AT [ I E R R RS B, T TS BNL IS 3 IR T HERR MRS,

& 7] {8 F§ must-gather T 2 IEEH X OpenShift Container Platform S£EMZITER, SFETT =
. NUMA RN EA VR IR % & ] &R HE R

H T IRBIRESL R, HERM OpenShift Container Platform FEEER HZEHIIZ (S B,

15.11.1. X F must-gather TE

oc adm must-gather CLI (s S RIINE R BB FARFENERHESR, W :
o FHRE L
o HiIfARE

o [RFEE
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BEZTZeSh, TRl as -image SERIBEE— PSR, BEHGKRE, ZIEERKERX

AN IhRESK ™ MBVE R, 7£121T oc adm must-gather B, &8 E S 0IB— N pod, 1E1% pod LUEE
B, HRFZELL must-gather.local FLH— N FTEXH, ZERELSRITEE RHOE,

15.11.2. R FIREREIREE

5/ oc adm must-gather CLI e 5RNEBXREKHNER, SESEERMREILEBXNTHREFN &,
2

e Performance Addon Operator #5422 [B] F1 F X &R,

e MachineConfigPool #1XHt#) MachineConfig X%,
® Node Tuning Operator F1XKEH Tuned T4,

e Linux NZepHITIEI,

e CPU 1 NUMA #hih

o EAX PCIX&IE R NUMA Kithfh,

E(FFH must-gather W% Performance Addon Operator VIRE R, /g TE Performance Addon
Operator must-gather 544 :

I --image=registry.redhat.io/openshift4/performance-addon-operator-must-gather-rhel8:v4.6.

15.11.3. WEH X FERERIEHE

&0l 877 oc adm must-gather CLI 9555 --image =X --image-stream S35 & AR KER XFE
TheeryiiifE R. must-gather TEX LN, XFEEERTRBITZITEN P RRES N IREREIE.

T

T INERRIF ETHRESIE A A must-gather #(3E, 157N --image-
stream=openshift/must-gather 23,

FeREH
e FHEZR cluster-admin B &I £,

o L% T OpenShift Container Platform CLI (oc) &

T
1. # ATZf#% must-gather 21IEH B %,

2. ERA—1=% 1 --image =X --image-stream Z#;21T oc adm must-gather 5%, 40, fEHA
TS A INEBINE BB Performance Addon Operator HEE R :

$ oc adm must-gather \
--image-stream=openshift/must-gather \ ﬂ

--image=registry.redhat.io/openshift4/performance-addon-operator-must-gather-rhel8:v4.6
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ﬂ 2R\ OpenShift Container Platform must-gather 5%/,

Q B EER 212 BT Y must-gather 551

3. MI{EE &+ OIER must-gather B AIE— ML, BN, 7EER Linux BERSMITE
M EZITUTSS :

I $ tar cvaf must-gather.tar.gz must-gather.local.5421342344627712289/ €))

Q ¥ must-gather-local.5421342344627712289/ &}y 5Lk B F & .

4. FELLNEZR 11 Hp o AR B Im] A A b 20 S 18

Hth BHR

® 53X MachineConfig # KubeletConfig IEEZE R, ESHEE T m.

#NFEA X Node Tuning Operator WEZE R, 1HS [ {#H Node Tuning Operator,

A% PerformanceProfile Bi¥lE, ESHEEE I,

BEXRAFHBETMESER, HSHNARFOAERE T
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%516 3 {#H INTEL FPGA PAC N3000 #1 INTEL VRAN DEDICATED Hl5&E2s ACC100 {ib BB mts

2516 = {3 INTEL FPGA PAC N3000 #1 INTEL VRAN
DEDICATED /l3#E25 ACC100 b &iEFm Mt aE

16.1. 7 fi# OPENSHIFT CONTAINER PLATFORM HJ INTEL &4 10i& 25 &

Intel $RBtBOFEHEINE SRR INE 4G/LTE #1 5G ML HE AL (VRAN) THEf#, Xa®@in—A
IR S BT ERE S,

Intel FPGA PAC N3000

Intel FPGA PAC N3000 @—1"5% FPGA, ©ffF 4G/LTE = 5G ¥ & iR 1E (FEC) ¥F =l T1E
i, BINR5G = 4G/LTE RAN 512 (L1) EXRIEMLThEE, B 4G/LTE 5 5G LRINF Intel FPGA
PAC N3000 332 vRAN TEf %,

Intel FPGA PAC N3000 —/12M I, 100 Gbps in-system, Al EFHIRIZIIEER, BFL ITIEMEHMLS
N RRFINZE,

% Intel FPGA PAC N3000 4##2 5 4G/LTE 5 5G {istream i, ©&AFHFE vRAN TEF#EH AHINE
FEC B4R I/O EFME (SR-IOV) EHIINEE (VF) K. EFALLINEEHITERESE, HEEIIsE
(PF) w74F E & thepf-pci-stub XNFEF R OB Z N VF, I8 VF fg, VF 14FEE) DPDK A 22 [H]
WKshigRE (vfio), LA E D ER4IZ1T vRAN TIEMEHMRE pod.
OpenShift Container Platform _E#] Intel FPGA PAC N3000 X #&iii F % > Operator :

e Intel FPGA PAC N3000 ¥ Open Operator (47f2)

e Wireless FEC Accelerator BJ OpenNESS Operator

vRAN Dedicated IlE25s ACC100

vRAN Dedicated /3% 2§ ACC100, ET Intel eASIC $AREIE;, MN#ET 4G/LTE #1 5G HARBHE & %
BHIE (FEC) MITEBERITE, MR T LEEES. Intel eASIC & & BL5H{EHI ASIC, 2 FPGA
PRAE R R4S E SR A FE R (ASIC) 2 BB FR B[ AR,

OpenShift Container Platform £#J Intel vVRAN Dedicated Hl5&2% ACCI100 X #{#F— Operator :

e Wireless FEC Accelerator B OpenNESS Operator

16.2. 77 INTEL FPGA PAC N3000 %% OPENNESS OPERATOR

ST Intel FPGA PAC N3000 By OpenNESS Operator 24wEEF1EHE OpenShift Container Platform %
B Intel FPGA PAC N3000 + R FFH B RS % 7,

XFF vRAN A, Intel FPGA PAC N3000 BJ OpenNESS Operator 5 OpenNESS Operator AF
Wireless FEC fl&zs— R #E A,

ENEREER, BRI LUER OpenShift Container Platform CLI 2% Web #2144 Intel FPGA PAC
N3000 %% OpenNESS Operator,

16.2.1. {8 CLI &% Operator
EREREER, EAILUER CLI 2% Operator,

FRFH
o TERNMEM EREER
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e % OpenShift CLI (oc) »

o LIEA cluster-admin A B9 &%,

ff

L=

S

BT FERR LT #YE, N N3000 Operator Qi Mm & 22 :

a. @it A&7 n3000-namespace.yaml #3443 % . vran-acceleration-operators fp 4 22
[H], 0 FBIRT

apiVersion: vi
kind: Namespace
metadata:
name: vran-acceleration-operators
labels:
openshift.io/cluster-monitoring: "true"

b. IZfTUA TR AIEmZZEH :
I $ oc create -f n3000-namespace.yaml
2. TEf& E—S A aERyee £ 22 (A %22k N3000 Operator :
a. flJZLLF OperatorGroup CR, F7E n3000-operatorgroup.yaml SZ{A{R7E YAML :
apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
name: n3000-operators
namespace: vran-acceleration-operators
spec:

targetNamespaces:
- vran-acceleration-operators

b. BT T en5 & E/E OperatorGroup CR:
I $ oc create -f n3000-operatorgroup.yami
c. BT T RIRE T — 4 FrEH channel &,

$ oc get packagemanifest n3000 -n openshift-marketplace -o
jsonpath="{.status.defaultChannel}'

Ll N ]
I stable

d. fIELLF Subscription CR, F#¥ YAML {#7F7E n3000-sub.yaml {4 :

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
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name: n3000-subscription

namespace: vran-acceleration-operators
spec:

channel: "<channel>" ﬂ

name: n3000

source: certified-operators 9

sourceNamespace: openshift-marketplace

Q # .status.defaultChannel S ##5 & £ — & R ENBEBIVHEE,

Q IR TE certified-operators fE.,

e. IZ{TLATan 3K 0/ Subscription CR :

ey
I $ oc create -f n3000-sub.yaml

o IGUFE %% T Operator :

I $ oc get csv

=1
NAME DISPLAY VERSION REPLACES PHASE
n3000.v1.1.0 OpenNESS Operator for Intel® FPGA PAC N3000 1.1.0
Succeeded

MITEE XTI LS T Operator,
16.2.2. {1 F Web #41& 5 Intel FPGA PAC N3000 Operator &% OpenNESS
Operator

YENEREIEN, BALUER Web #5155 Intel FPGA PAC N3000 %% OpenNESS Operator.

p= =1
N_E—iAraR, &8I Namespace #1 OperatorGroup CR.

1. f#F OpenShift Container Platform Web 2#l& 4 Intel FPGA PAC N3000 %% OpenNESS
Operator :

a. £ OpenShift Container Platform Web &/, mii Operators - OperatorHub,

b. MTE R Operator 55K A1%F OpenNESS Operator for Intel FPGA PAC N300Q AEm=
Install,

c. 1f Install Operator TIHEH, 1%+¥ All namespaces on the cluster, #AE = ifi Install,

2. |3 : 58iE N300O Operator @& B INRE :

R e L - L .- PR —t —
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a. BYJHL2l Operators — Installed Operators Ul [H,

b. #4{R vran-acceleration-operators T E #H 5t 7 OpenNESS Operator for Intel FPGA
PAC N3000, H Status 7y InstallSucceeded.

ELRE TSR, Operator TRER 7R Failed IR, MRREIRERER
InstallSucceeded &, ERILIZEEXA Failed 1§ 2.

INRIEH &R BTER Operator BARE, HHATUUTHEESREIE

e A Operators = Installed Operators i1, f:# Operator Subscriptions # Install
Plans iE1i£ 1 # Status T 2 5B EA5E1%,

e j} A Workloads —» Pods T{{i, &% vran-acceleration-operators I1E # pod B9 H

==
18No

16.3. 7 INTEL FPGA PAC N3000 %#f& OPENNESS OPERATOR

% Intel FPGA PAC N3000 f#F8 VRAN 5G i 4mF2r, BH4 A vRAN 5G LR AFF Intel FPGA PAC
N3000, ALRAFF T FHFE vRAN TIEfEHINRE FEC BIH4R I/O L (SR-IOV) EHIINEE (VF) &
o

ENEREER, BRI LUFER OpenShift Container Platform CLI 2% Web #2144 Intel FPGA PAC
N3000 %% OpenNESS Operator,

16.3.1. {5 VRAN {iL;i %72 N3000

ENEREIER, EALUER vRAN 5G 74 Intel FPGA PAC N3000 #174m%2, WALRAFTATE
VvRAN TEfE AR INIRABIEE (FEC) BIEAR I/0 EHE (SR-IOV) EHLINEE (VF) K&,

BAEREIE (FEC) WABRREIESHINR, HPHRPHELEAALUERINHI, BT EHEEP

#3E, FHHESHERR, HETRESERNEEA, MNREE FEC, HWETANEREEFREHRAZE,
FHRMBIMLE A P MM EL EMER,

FRFM

e |ntel FPGA PAC N3000 £
e 78 RT N#ZBECERI Performance Addon Operator
o {FF OpenNESS Operator 7 Intel FPGA PAC N3000 RZEH) T i

e UIEZH cluster-admin f{RHIFA 7 515 & 5
A=
A FrE f8 <5 7€ vran-acceleration-operators %% 22 (5] 1217,

1. #£ A vran-acceleration-operators 7 § :

it
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$ oc project vran-acceleration-operators

2. $GIE pod BB IEFEIRTT -

I $ oc get pods

=1
NAME READY  STATUS RESTARTS AGE
fpga-driver-daemonset-8xz4c 11 Running 0 15d
fpgainfo-exporter-vhvdq 11 Running 1 15d
N3000-controller-manager-b68475c76-gccév  2/2 Running 1 15d
N3000-daemonset-5k55I 11 Running 1 15d
N3000-discovery-blmijl 11 Running 1 15d
N3000-discovery-Iblh7 11 Running 1 15d

LT REBERERE pod HIER :

fpga-driver-daemonset 1= I MNE AT HE I FF M IRTEINER 2R 512 (OPAE) I shigFe
fpgainfo-exporter - Prometheus 124 N3000 Zl #iE

N3000-controller-manager & N300ONode CR . FAEIEEE, HEEFMARENRES
N3000-daemonset & E worker N FBf2F., ©REENT =M CR FF'EI’JEES( #} EE N,
RSP RS RERY B R 11 T B #T R B FPGA ﬁi)i"%ﬁ{gﬁl] NIC B, B AFTHEET =,
HEBRFFTENFHEMEZIEHMER,

N3000-discovery % I %% N3000 MR AF X%, FHEEGEEIENFRC worker 77 5

3. FKEXE & Intel FPGA PAC N3000 FHIFRAE T /R :

$ oc get n3000node

it Bl
NAME FLASH
node1 NotRequested

4. REBAXENTRFHER

$ oc get n3000node node1 -0 yaml

i th 7 Bl

status:

conditions:

- lastTransitionTime: "2020-12-15T17:09:26Z"
message: Inventory up to date
observedGeneration: 1
reason: NotRequested
status: "False"
type: Flashed
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fortville:
- N3000PCI: 0000:1b:00.0
NICs:
- MAC: 64:4c:36:11:1b:a8
NVMVersion: 7.00 0x800052b0 0.0.0
PCIAddr: 0000:1a:00.0
name: Ethernet Controller XXV710 Intel(R) FPGA Programmable Acceleration Card
N3000 for Networking
- MAC: 64:4¢:36:11:1b:a9
NVMVersion: 7.00 0x800052b0 0.0.0
PCIAddr: 0000:1a:00.1
name: Ethernet Controller XXV710 Intel(R) FPGA Programmable Acceleration Card
N3000 for Networking
- MAC: 64:4¢:36:11:1b:ac
NVMVersion: 7.00 0x800052b0 0.0.0
PCIAddr: 0000:1¢:00.0
name: Ethernet Controller XXV710 Intel(R) FPGA Programmable Acceleration Card
N3000 for Networking
- MAC: 64:4¢:36:11:1b:ad
NVMVersion: 7.00 0x800052b0 0.0.0
PCIAddr: 0000:1¢:00.1
name: Ethernet Controller XXV710 Intel(R) FPGA Programmable Acceleration Card
N3000 for Networking
fpoa:
- PCIAddr: 0000:1b:00.0 ﬂ
bitstreamld: "0x23000410010310" 9
bitstreamVersion: 0.2.3
deviceld: "0x0b30"

Q PCIAddr FE&$5EH/ PCI it

Q bitstreamld FE& 57 Y AU HETE N Z R BUALR,

5. tRFHAIM bitstreamld. PCIAddr. &7##] deviceld (%% "Ox" padding) -

I $ oc get n3000node -0 json

6. BE# Intel FPGA PAC N3000 £BIA F AL :

a. BT A% n3000-cluster.yaml B934, $F N3000 &£EBHRE L HRERE, M TFHIRTE

apiVersion: fpga.intel.com/v1
kind: N3000Cluster
metadata:
name: n3000 0
namespace: vran-acceleration-operators
spec:
nodes:
- nodeName: "node1" 9
fpoa:
- userlmageURL: "http://10.10.10.122:8000/pkg/20ww27.5-2x2x25G-5GLDPC-
v1.6.1-3.0.0_unsigned.bin" 9
PCIAddr: "0000:1b:00.0" G
checksum: "0b0a87b974d35ea16023ceb57f7d5d9c"
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IEELM, BIWIE n3000,
IEEBRENT M.
8 E A P bitstream B9 URL, XML X /ITFE HTTP 2k HTTPS BRSS 23511 1Al

RTEFIEE £ PCI #hilt,

0009

157 userlmageURL FE&HFIEER bitstream B MD5 &35 #,

N3000 SHF iR R FF AR IES |2 (OPAE) TE&E#H FPGA A ALRFEE PCl X
%, FPGA BFLAMNEHRENERZSEE 40 D, MFEPMTELENREER, T—D0HA
mERE—ANT R EFHFITREE,

b. NAEHLMERMRFFBNERIE
I $ oc apply -f n3000-cluster.yaml

N3000 SFIFHIRIE B & T 3& 4 M 5G FEC B LR EREMLRdTE, W 20ww27.5-
2x2x25G-5GLDPC-v1.6.1-3.0.0_unsigned.bin, 7EA&fFIFE]E CR 5,

c. IBEIRA :

I oc get n3000node

i Bl
NAME FLASH
node1 InProgress

7. BERK :

a. M7 N3000 ST T2/ pod &5 :
I $ oc get pod -0 wide | grep n3000-daemonset | grep node1
=1
I n3000-daemonset-5k55I 1/1 Running 0 15d
b. BFHE :
I $ oc logs n3000-daemonset-5k55I

i th o Bl

{"level":"info","ts":1608054338.8866854,"logger":"daemon.drainhelper.cordonAndDrain()","
msg":"node drained"}
{"level":"info","ts":1608054338.8867319,"logger":"daemon.drainhelper.Run()","msg":"work
er function - start"}
{"level":"info","ts":1608054338.9003832,"logger":"daemon.fpgaManager.ProgramFPGAs","
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msg":"Start program”,"PCIAddr":"0000:1b:00.0"}
{"level":"info","ts":1608054338.9004142,"logger":"daemon.fpgaManager.ProgramFPGA","
msg":"Starting","pci":"0000:1b:00.0"}
{"level":"info","ts":1608056309.9367146,"logger":"daemon.fpgaManager.ProgramFPGA","
msg":"Program FPGA completed, start new power cycle N3000 ...","pci":"0000:1b:00.0"}
{"level":"info","ts":1608056333.3528838,"logger":"daemon.drainhelper.Run()","msg":"work
er function - end","performUncordon”:true}

BEXHERUTEHR

AR FEFIIE,

T REBERE, TELLI R RE B TR M ER LLET,
JEBhiNTE

o (IRERWANFEIFHH,

o AL,

NESERE, AT m Ll PClIZHERLERXWEH A, Wireless FEC INEE2FHY
OpenNESS SR-I0V Operator 1 & LA B EFT BN Fi% & KiK.

. £ FPGA B LR EF R BETIEIR ¢

I oc get n3000node

LN
NAME FLASH
node1 Succeeded

M

2. BUERBIALDR ID REEWE
I oc get n3000node node1 -o yaml
i th o Bl

status:

conditions:

- lastTransitionTime: "2020-12-15T18:18:53Z2"
message: Flashed successfully ﬂ
observedGeneration: 2
reason: Succeeded
status: "True"
type: Flashed

fortville:

- N3000PCI: 0000:1b:00.0
NICs:
- MAC: 64:4c:36:11:1b:a8

NVMVersion: 7.00 0x800052b0 0.0.0
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PCIAddr: 0000:1a:00.0
name: Ethernet Controller XXV710 Intel(R) FPGA Programmable Acceleration Card
N3000 for Networking
- MAC: 64:4c¢:36:11:1b:a9
NVMVersion: 7.00 0x800052b0 0.0.0
PCIAddr: 0000:1a:00.1
name: Ethernet Controller XXV710 Intel(R) FPGA Programmable Acceleration Card
N3000 for Networking
- MAC: 64:4c:36:11:1b:ac
NVMVersion: 7.00 0x800052b0 0.0.0
PCIAddr: 0000:1c:00.0
name: Ethernet Controller XXV710 Intel(R) FPGA Programmable Acceleration Card
N3000 for Networking
- MAC: 64:4c:36:11:1b:ad
NVMVersion: 7.00 0x800052b0 0.0.0
PCIAddr: 0000:1c:00.1
name: Ethernet Controller XXV710 Intel(R) FPGA Programmable Acceleration Card
N3000 for Networking
fpga:
- PCIAddr: 0000:1b:00.0 g
bitstreamld: "0x2315842A010601" @)
bitstreamVersion: 0.2.3
deviceld: "0x0b30" @)

Q message F % TR & BN IN R,

@ PCIAddr FE#ER+H PCl bk,

9 bitstreamld FEXR REH M bitstream ID,

@ devicelD FERETAFLARIIHI-F AL D,

3. BRETHEM FEC PCIEE :

a. WIET RECERSIEMRMA :

I $ oc debug node/node1

Ttk

Starting pod/<node-name>-debug ...
To use host binaries, run “chroot /host

Pod IP: <ip-address>
If you don't see a command prompt, try pressing enter.

sh-4.4#
b. JiEA LUERT = XXHRYT :

I sh-4.44# chroot /host

Ttk
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I sh-4.4#

c. SIS RS INEERREKE) PClILHE -

I $ Ispci | grep accelerators

Ttk

1b:00.0 Processing accelerators: Intel Corporation Device 0b30
1d:00.0 Processing accelerators: Intel Corporation Device 0d8f (rev 01)

BTF FPGA X &M hikeg, %% ID0b30 £ RSU #MO, AFXEH{T%HTE, 0dsf 2
HiYmAg 5G XA YIEThRE,

16.4. 77 WIRELESS FEC ACCELERATOR %% OPENNESS SR-I0OV
OPERATOR

OpenNESS SR-IOV Operator for Wireless FEC Hl# 2380 A B 2B EEH OpenShift Container
Platform 5£&£F — %71 Intel vVRAN FEC NNZRAEMH N FFHIIL 75,

ITEBRER AG/LTEM SC TEMEZ—R RAN F12 (L) HREFEE (FEC) . FECEFARTAH
SR ERIRERERMNBUBEIEIR, FECEARKMFFEIE 4G/LTE = 5G $iRHMARBEN
EiR, MEBEHEHL,

FEC &% H Intel FPGA PAC N3000 12, Intel vRAN Dedicated jil3E 28 ACC100 AF vRAN A,

Intel FPGA PAC N3000 FPGA FZE A 4G/LTE 3% 5G il TN 17,

AT %4 FEC hN5E2389 OpenNESS SR-I0OV Operator 124t T 7 FEC & & Q12 EIIHEE (VF) BIThEE, ¥
HEEDELMIRIIRR, FH1E 4G/LTE = 5G EEHEE VF 51,

ENEBREER, B LUFER OpenShift Container Platform CLI 8% Web 324/ Wireless FEC
Accelerator Z% OpenNESS SR-IOV Operator,

16.4.1. £ CLI &y Wireless FEC Accelerator 2% OpenNESS SR-IOV Operator

ENEREER, EALUER CLI N Wireless FEC fiN#E 258 %%E OpenNESS SR-I0V Operator,

SoREH
o TERNEMH EREER,
e % OpenShift CLI (oc) .

o LIEA cluster-admin £ A S0 & %,

it =3
1. BT SRR TIRIE, N Wireless FEC MM 23/ OpenNESS SR-I0V Operator S/E2 dr & 22 [H] :
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a. @I 04N sriov-namespace.yaml B3 {43k E Y vran-acceleration-operators #n 4 22
[H], ATHIRTR :

apiVersion: vi
kind: Namespace
metadata:
name: vran-acceleration-operators
labels:
openshift.io/cluster-monitoring: "true"

b. BITU TGO RZEM :
I $ oc create -f sriov-namespace.yaml

2. BB TNER, EL—FHhOIENGRAZEE PN Wireless FEC INER 25 %R % OpenNESS SR-
IOV Operator :

a. flJZLLF OperatorGroup CR, F7E sriov-operatorgroup.yaml X H{R7E YAML :

apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:

name: vran-operators

namespace: vran-acceleration-operators
spec:

targetNamespaces:

- vran-acceleration-operators

b. ZfTLLFén % 3k A& OperatorGroup CR:

—

$ oc create -f sriov-operatorgroup.yaml

c. BTG IKEN T —4 &M channel {E,

ey
$ oc get packagemanifest sriov-fec -n openshift-marketplace -o
jsonpath="{.status.defaultChannel}'

i~
I stable

d. QLTI CR, F4% YAML {£%% %] sriov-sub.yaml X :

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:

name: sriov-fec-subscription

namespace: vran-acceleration-operators
spec:

channel: "<channel>"

name: sriov-fec

source: certified-operators 9

sourceNamespace: openshift-marketplace

m
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Q # .status.defaultChannel S5 & £ — & H RN EBIVLEE,

Q R IA/F3EE certified-operators fE.
e. iIZITUA T ep 3K A2 Subscription CR :
I $ oc create -f sriov-sub.yaml
o IR A B %RE Operator :

$ oc get csv -n vran-acceleration-operators -o custom-
columns=Name:.metadata.name,Phase:.status.phase

i~
Name Phase
sriov-fec.v1.1.0 Succeeded

16.4.2. {EF web #£#l& 5 Wireless FEC Accelerator 2% OpenNESS SR-IOV
Operator

ENEBREER, A LUFER web #2HIE - Wireless FEC Accelerator 224 OpenNESS SR-I0OV
Operator,

P2y~
" N_E—FiArIR, &8I Namespace #1 OperatorGroup CR.
¥ =

1. {5 OpenShift Container Platform Web #Z#l& 5 Wireless FEC Accelerators %% OpenNESS
SR-I0OV Operator:

a. £ OpenShift Container Platform Web &/, =i Operators - OperatorHub,

b. MBFH Operator &A% OpenNESS SR-IOV Operator for Wireless FEC
Accelerators, A5/ Install,

c. 1E Install Operator TIHEH, 1%+ All namespaces on the cluster, #AE =il Install,
2. | : &iE SRIOV-FEC Operator @ B8 RINLE :
a. tI#iF| Operators — Installed Operators 7.

b. #3#% OpenNESS SR-IOV Operator for Wireless FEC Accelerators3I7E vran-
acceleration-operators i E #, Status 7/ InstallSucceeded,

ELRE TP, Operator THER 7R Failed IR, MRREIREREAR
InstallSucceeded &, ERILIZEE XA Failed 1§ 2.
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INRIEH &R BTER Operator BARE, HHATUUTHIESREIE

e A Operators = Installed Operators i1, f:# Operator Subscriptions # Install
Plans j%£1i£ 1 # Status i 2 5B EA5E1%.

e A Workloads —» Pods 7], &% vran-acceleration-operators I1E # pod B9 H

=
18No

16.4.3. 7y Intel FPGA PAC N3000 EZi& SR-IOV-FEC Operator

AT ek T 04a A Intel FPGA PAC N3000 4##2 SR-IOV-FEC Operator, SR-IOV-FEC Operator #4032
F1E vRAN L1 B FfEFF AR FEC #HF2BVIEMEIRMEIE (FEC) KEMEHE,

ECfB SR-IOV-FEC Operator 3 &L TS :
e JyFEC R &BQIEmMERENINEE (VF)
o 1% VFAERELMINNERF
® 4G = 5G BERAHRAITHEEECE VF AT
BRWRELE (FEC) WABRREIELHER, HAHRPRNELEMTUERSNITIL, BT EHEATRN

#E. FHUHNESHERE, HRUERKERIERF. 0REE FEC, NBMEHR L XBSIIRLHE
B, LURINEIRIS 7 #5F 2mE 8 F TR,

FRFH

e |ntel FPGA PAC N3000 £
e {#F OpenNESS Operator 7 Intel FPGA PAC N3000 REM T = (4#72)
o {HF OpenNESS Operator i Wireless FEC NN 25 225877 s

e {3 Performance Addon Operator E2& RT R

1. #£ A vran-acceleration-operators 7 § :
I $ oc project vran-acceleration-operators
2. 38 SR-IOV-FEC Operator @B B &R :

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

LN
Name Phase
sriov-fec.v1.1.0 Succeeded
n3000.v1.1.0 Succeeded

3. J5iE N3000 #1 sriov-fec pod B & EEIZIT :

I $ oc get pods

13
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=1
NAME READY STATUS RESTARTS AGE
fpga-driver-daemonset-8xz4c 1/1 Running 0 15d
fpgainfo-exporter-vhvdq 11 Running 1 15d
N3000-controller-manager-b68475c76-gccév 2/2 Running 1 15d
N3000-daemonset-5k55I 11 Running 1 15d
N3000-discovery-bimijl 11 Running 1 15d
N3000-discovery-Iblh7 11 Running 1 15d
sriov-device-plugin-j5jlv 11 Running 1 15d
sriov-fec-controller-manager-85b6b8f4d4-gd2qg 1/1 Running 1 15d
sriov-fec-daemonset-kqgs6 11 Running 1 15d

LT REBERERE pod HIER :

fpga-driver-daemonset 12t FIINE AT R A FF R RIZ IR 2R 512 (OPAE) I shiz
fpgainfo-exporter -7 Prometheus $24t N3000 Z I #3E
N3000-controller-manager & N300ONode CR . FAEIEEE, HEEMARENRES
N3000-daemonset & F worker i A2

N3000-discovery % %% N3000 MR AFH %, FHEEGEEIENFRC worker 77 5
sriov-device-plugin 1§ FEC EHIZHEEA T AT R FHHR
sriov-fec-controller-manager & CR N A EIT &, FHEF RIS KRB
sriov-fec-daemonset T B IE :

o RIIBAT R LB SRIOVNIC,

o EHHE 6 THENNBAE LR (CR) IR

o f#M CR B spec {F ki AFECE LI NIC,

4, HWHREEHP—NZEH VRAN FEC IIEBR I EFNMAT A ¢

$ oc get sriovfecnodeconfig

LN
NAME CONFIGURED
node1 Succeeded

EHEBER SR-IOV FEC iSRS HMIETNEE (PF) :

$ oc get sriovfecnodeconfig node1 -o yaml

i tH o B

status:
conditions:
- lastTransitionTime: "2021-03-19T17:19:37Z2"
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message: Configured successfully
observedGeneration: 1
reason: ConfigurationSucceeded
status: "True"
type: Configured
inventory:
sriovAccelerators:
- devicelD: 0d5c
driver: "
maxVirtualFunctions: 16
pciAddress: 0000.1d.00.0 @)
vendorID: "8086"
virtualFunctions: [] 9

Q It By TR R PCI ek,
Q I E B R EIShRE hZE,

6. EAMBRILERE FEC K&,

a. BIBLLTFEE LKEIR (CR), ¥ YAML {R7FZ| sriovfec_n3000_cr.yaml SCH4H :

apiVersion: sriovfec.intel.com/v1
kind: SriovFecClusterConfig
metadata:
name: config
namespace: vran-acceleration-operators
spec:
nodes:
- nodeName: node1 ﬂ
physicalFunctions:
- pciAddress: 0000:1d:00.0 @)
pfDriver: pci-pf-stub
viDriver: vfio-pci
vfAmount: 2 9
bbDevConfig:
n3000:
# Network Type: either "FPGA_5GNR" or "FPGA_LTE"
networkType: "FPGA_5GNR"
pfMode: false
flrTimeout: 610
downlink:
bandwidth: 3
loadBalance: 128
queues: G
vf0: 16
vfl: 16
vf2: 0
vi3:
vi4:
vf5:
vi6:
vi7:
uplink:

O OO oo
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bandwidth: 3
loadBalance: 128
queues: 6

vf0: 16
vil: 16
vi2: 0
vi3:
vi4:
vi5:
vi6:
vi7:

O OO oo

BET &M,

IEE R % SR-IOV-FEC Operator B-£# PCI Hiit,
EEENIRRNERE. QM ELIIRE

fEvfo £, 16 NEZ (downlink # uplink) BIEE—4NFASI,

Evil £, @A 161MNEZ (downlink #1 uplink) BIJE—ANBAFY,

0009

X F Intel PAC N300O for vRAN Acceleration, A A LEZ O 8 /™ VF X
. BN FECPF IXFEIRBEEREM 64 MNAF, 32 NAFIETF uplink, 32
MNEAFIETF downlink, FAFIEBETE VF 2 E]¥E9 9%,

b. MACR:
I $ oc apply -f sriovfec_n3000_cr.yaml

MNF CRE, SR-IOVFEC SFF 2[4 FFIAECE FEC %%,

1 RERE

I $ oc get sriovfecclusterconfig config -o yaml
i th o Bl

status:

conditions:

- lastTransitionTime: "2020-12-15T17:19:37Z2"
message: Configured successfully
observedGeneration: 1
reason: ConfigurationSucceeded
status: "True"
type: Configured

inventory:
sriovAccelerators:

- devicelD: 0d8f

16
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driver: pci-pf-stub
maxVirtualFunctions: 8
pciAddress: 0000:1d:00.0
vendorlD: "8086"
virtualFunctions:
- devicelD: 0d90
driver: vfio-pci
pciAddress: 0000:1d:00.1
- devicelD: 0d90
driver: vfio-pci
pciAddress: 0000:1d:00.2

2. lERE

a. FATE SR-I0V sFH# 42 pod BIRAFH :

I $ oc get pod | grep sriov-fec-daemonset

=1

I sriov-fec-daemonset-kqgs6 1/1 Running 0 19h
b. EEH®E :

I $ oc logs sriov-fec-daemonset-kqgs6
i Bl

2020-12-16T12:46:47.720Z INFO daemon.NodeConfigurator.applyConfig
configuring PF {"requestedConfig": {"pciAddress":"0000:1d:00.0","pfDriver":"pci-pf-
stub","viDriver":"vfio-pci","vfAmount":2,"bbDevConfig":{"n3000":{
"networkType":"FPGA_5GNR","pfMode":false,"flrTimeout":610,"downlink":
{"bandwidth":3,"loadBalance":128,"queues":{"vf0":16,"vf1":16}},"uplink":
{"bandwidth":3,"loadBalance":128,"queues":{"vf0":16,"vf1":16}}}}}}
2020-12-16T12:46:47.720Z INFO daemon.NodeConfigurator.loadModule
executing command {"ecmd": "/usr/sbin/chroot /host/ modprobe pci-pf-stub”}
2020-12-16T12:46:47.7247Z INFO daemon.NodeConfigurator.loadModule
commands output {"output": "}

2020-12-16T12:46:47.7247Z INFO daemon.NodeConfigurator.loadModule
executing command {"cmd": "/usr/sbin/chroot /host/ modprobe vfio-pci"}
2020-12-16T12:46:47.727Z INFO daemon.NodeConfigurator.loadModule
commands output {"output": "}

2020-12-16T12:46:47.727Z INFO daemon.NodeConfigurator device's
driver_override path {"path": "/sys/bus/pci/devices/0000:1d:00.0/driver_override"}
2020-12-16T12:46:47.7277Z INFO daemon.NodeConfigurator driver bind path
{"path": "/sys/bus/pci/drivers/pci-pf-stub/bind"}

2020-12-16T12:46:47.998Z INFO daemon.NodeConfigurator device's
driver_override path {"path": "/sys/bus/pci/devices/0000:1d:00.1/driver_override"}
2020-12-16T12:46:47.998Z INFO daemon.NodeConfigurator driver bind path
{"path": "/sys/bus/pci/drivers/vfio-pci/bind"}

2020-12-16T12:46:47.998Z INFO daemon.NodeConfigurator device's
driver_override path {"path": "/sys/bus/pci/devices/0000:1d:00.2/driver_override"}
2020-12-16T12:46:47.998Z INFO daemon.NodeConfigurator driver bind path
{"path": "/sys/bus/pci/drivers/vfio-pci/bind"}

17
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2020-12-16T12:46:47.999Z7 INFO daemon.NodeConfigurator.applyConfig
executing command {"cmd": "/sriov_workdir/pf_bb_config FPGA_5GNR -c
/sriov_artifacts/0000:1d:00.0.ini -p 0000:1d:00.0"}

2020-12-16T12:46:48.017Z INFO daemon.NodeConfigurator.applyConfig
commands output {"output”: "ERROR: Section (FLR) or name (flr_time_out) is not valid.
FEC FPGA RTL v3.0

UL.DL Weights = 3.3

UL.DL Load Balance = 1

28.128

Queue-PF/VF Mapping Table = READY

Ring Descriptor Size = 256 bytes

-------- s e e G st S S
| PF | VFO | VF1 | VF2 | VF3 | VF4 | VF5 | VF6 | VF7 |

UL-Qo0 | |
uL-Qot| |
uL-Qo2| |
UL-Q03| |
UL-Qo4| |
UL-Q05| |
UL-Qo6| |
uL-Qo7| |
UL-Qo8| |
UL-Qo9| |
uL-Q10| |
uL-Qi1| |
uL-Qi2| |
uL-Q13| |
uL-Qi4| |
uL-Q15| |
uL-Q16| |
uL-Q17| |
uL-Q18| |
uL-Q19| |
uL-Q20| |
uL-Qat| |
uL-Q22| |
uL-Q23| |
uL-Q24| |
uL-Q25| |
uL-Q26| |
uL-Q27| |
uL-Q2s| |
uL-Q29| |
uL-Q30| |
uL-Q3at| |
DL-Q32| |
DL-Q33| |
DL-Q34| |
DL-Q35| |
DL-Q36| |
DL-Q37| |
DL-Q38| |
DL-Q39| |
DL-Q40| |

XXXXXXXXXXXXXXXX

XXX XXX X X X
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DL-Q41| |
DL-Q42| |
DL-Q43| |
DL-Q44| |
DL-Q45| |
DL-Q46 | |
DL-Q47| |
DL-Q48| |
DL-Q49| |
DL-Q50 | |
DL-Q51| |
DL-Q52| |
|
|
|
|
|
|
|
|
|
|
|

XX X X X X X

DL-Q'53 |
DL-Q'54 |
DL-Q'55 |
DL-Q'56 |
DL-Q'57 |
DL-Q'58 |
DL-Q'59 |
DL-Q'60 |
DL-Q'61 |
DL-Q'62 |
DL-Q'63 |

XXXXXXXXXXXXXXXX

Mode of operation = VF-mode

FPGA_5GNR PF [0000:1d:00.0] configuration complete!"}
2020-12-16T12:46:48.017Z INFO daemon.NodeConfigurator.enableMasterBus
executing command {"emd": "/usr/sbin/chroot /host/ setpci -v -s 0000:1d:00.0
COMMAND"}

2020-12-16T12:46:48.037Z INFO daemon.NodeConfigurator.enableMasterBus
commands output {"output": "0000:1d:00.0 @04 = 0102\n"}
2020-12-16T12:46:48.037Z INFO daemon.NodeConfigurator.enableMasterBus
executing command {"cmd": "/usr/sbin/chroot /host/ setpci -v -s 0000:1d:00.0
COMMAND=0106"}

2020-12-16T12:46:48.054Z INFO daemon.NodeConfigurator.enableMasterBus
commands output {"output": "0000:1d:00.0 @04 0106\n"}

2020-12-16T12:46:48.054Z INFO daemon.NodeConfigurator.enableMasterBus
MasterBus set {"pci": "0000:1d:00.0", "output": "0000:1d:00.0 @04 0106\n"}
2020-12-16T12:46:48.160Z INFO daemon.drainhelper.Run() worker function -
end {"performUncordon": true}

3 RAEFWFECEE :

I $ oc get sriovfecnodeconfig node1 -o yaml
it Bl

status:

conditions:

- lastTransitionTime: "2020-12-15T17:19:37Z2"
message: Configured successfully
observedGeneration: 1
reason: ConfigurationSucceeded
status: "True"
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type: Configured
inventory:
sriovAccelerators:

- devicelD: 0dsf @)
driver: pci-pf-stub
maxVirtualFunctions: 8
pciAddress: 0000:1d:00.0
vendorID: "8086"

virtualFunctions:

- devicelD: 0d90 @)
driver: vfio-pci
pciAddress: 0000:1d:00.1

- devicelD: 0d90
driver: vfio-pci
pciAddress: 0000:1d:00.2

Q 0dsf 2 FEC %% devicelD #EEIhEe (PF) ,

g 0d90 2 FEC %% devicelD E#IIhEE (VF) .

16.4.4. 7y Intel vRAN Dedicated Accelerator ACC100 Bt & SR-IOV-FEC Operator

%#%2 Intel VRAN Dedicated HNi& 25 ACCI00 /A FF A FIE vRAN I{E i A& s & 515 (FEC) B4R
l/O EHE (SRIOV) EHITHEE (VF) %%, Intel VRAN Dedicated %258 ACCIO0 NE T 4G #15G REHil
eI BRI (VRAN) THEf#H, XEM— AN FEEN S AT EREN, i Eth#FH Mount
Bryceo

SR-IOV-FEC Operator 202 A F7E vRAN L1 M AR ANk FEC 2B IEMHIMELE (FEC) XK&EME
EEO

ECiB SR-IOV-FEC Operator 3 &L FHESS :
ey FEC & & QI EZhEE (VF)
o 1 VFAERELMINERF
® 4G = 5G BERAHRAITHEEECE VF FATY
BRRWREILE (FEC) WABRREIELHER, HAHRPRNELEMTUERSNITIL, BFEHEATRN

HE. FUSIESHERE, HEURERERIRKS. MR%RE FEC, NIEHR & ELITEBTE
B, LURIEIRS 7 #F m a8 F TR,

FoRFEMH

® Intel FPGA ACC1005G/4G &

e {#FH OpenNESS Operator i Wireless FEC & 25 & 221071 m
e 7EBIOS AT m/GALRE SR-IOV # VT-d X &

e {3 Performance Addon Operator E2& RT R

o LIEA cluster-admin f{fEHIE - Sp &5+
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1. #£ A vran-acceleration-operators 71§ :
I $ oc project vran-acceleration-operators
2. 35 SR-IOV-FEC Operator @B B &R :

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

LN
Name Phase
sriov-fec.v1.1.0 Succeeded

3. ¥k sriov-fec pod @ BIETEIZTT :

I $ oc get pods

i th o Bl
NAME READY  STATUS RESTARTS AGE
sriov-device-plugin-j5jlv 11 Running 1 15d
sriov-fec-controller-manager-85b6b8f4d4-gd2qg 1/1 Running 1 15d
sriov-fec-daemonset-kqgs6 11 Running 1 15d

e sriov-device-plugin % FEC EFIShREA FF N T R FHIBEIR
e sriov-fec-controller-manager ¥ CR N AEITT &, FHHFIRIENRESS
e sriov-fec-daemonset H T {E T 1E :
o KIEAT = LM SRIOV NIC,
o EFE6FTHENMBEE LHIR (CR) KRS,
o {#f CR M spec fE Nk AFBEIE L IIEI NIC,
4. KRBEHF—NLZFFHN VRAN FEC MEBFEFHIFFE TR

I $ oc get sriovfecnodeconfig

LN
NAME CONFIGURED
node1 Succeeded

5 BEHEREM SR-IOV FEC IIESF X HIYIERINEE (PF) :

I $ oc get sriovfecnodeconfig node1 -o yaml

it Bl
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status:

conditions:

- lastTransitionTime: "2021-03-19T17:19:37Z2"
message: Configured successfully
observedGeneration: 1
reason: ConfigurationSucceeded
status: "True"
type: Configured

inventory:

sriovAccelerators:

- devicelD: 0d5c
driver: "
maxVirtualFunctions: 16
pciAddress: 0000:af:00.0 ﬂ
vendorID: "8086"
virtualFunctions: [] g

Q It R SRR PCI ek,
Q R E B R EIShRE hZE,

6. £ FEC iX& P ECE R EEMIAFIHEE
a. AIBLITEEXFIR(CR), #F¥F YAML =% % sriovfec_acc100cr.yaml SZ{4 :

A4 5G E2iE& ACCI100 8/8 FAFI4H, H Uplink B2i& 4 MNAFIH, H—1 4
MEAFIHFF Downlinks

apiVersion: sriovfec.intel.com/v1
kind: SriovFecClusterConfig
metadata:

name: config ﬂ
spec:

nodes:

- nodeName: node1 g

physicalFunctions:

- pciAddress: 0000:af:00.0 6
pfDriver: "pci-pf-stub”
viDriver: "vfio-pci"
vfAmount: 16 ﬂ
bbDevConfig:

acc100:
# Programming mode: 0 = VF Programming, 1 = PF Programming
pfMode: false
numVfBundles: 16
maxQueueSize: 1024
uplink4G:
numQueueGroups: 0
numAqsPerGroups: 16
aqDepthLog2: 4
downlink4G:

122



%516 3 {#H INTEL FPGA PAC N3000 #1 INTEL VRAN DEDICATED Hl5&E2s ACC100 {ib BB mts

numQueueGroups: 0
numAqsPerGroups: 16
aqDepthLog2: 4
uplink5G:
numQueueGroups: 4
numAqsPerGroups: 16
aqDepthLog2: 4
downlink5G:
numQueueGroups: 4
numAqsPerGroups: 16
aqDepthLog2: 4

7 CRIRIBE— &, ATLUEEMME—ZFRZ config,
BET RAM,
187 SR-IOV-FEC Operator B R &M -F£H] PCI i,

EEEQBEMEIINEERE, X T Intel VRAN Dedicated Ni&2s ACCI00, flEFfTHA 16
™ VF,

==

Y FEENRHEREZ 8 MAFIE, BN HKREE 16 PMAFL, AFIATLIRIS
B ER4A 5G #1 4G B94H, LARK Uplink 1 Downlink, Intel vVRAN Dedicated
Hn3E2s ACCI100 AT LABCE N :

o Y 4G = 5G

e [EHf 4G #15G

BEER VF B8 LU R FRENT). B AFIEEEE AR LR L H,
XI5 TE RN FUZHBOIE SR M. R A %, BD vRAN RZAFIF FEC %%,

b. MFCR:
I $ oc apply -f sriovfec_acc100cr.yaml
R CRJE, SR-IOVFEC P2 FFIRECE FEC 1 #,
1 RERE
I $ oc get sriovfecclusterconfig config -o yaml
=1

status:
conditions:
- lastTransitionTime: "2021-03-19T11:46:22Z7"
message: Configured successfully
observedGeneration: 1
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reason: Succeeded
status: "True"
type: Configured
inventory:
sriovAccelerators:
- devicelD: 0d5c
driver: pci-pf-stub
maxVirtualFunctions: 16
pciAddress: 0000:af:00.0
vendorlD: "8086"
virtualFunctions:
- devicelD: 0d5d
driver: vfio-pci
pciAddress: 0000:00:00.0
- devicelD: 0d5d
driver: vfio-pci
pciAddress: 0000:00:00.1
- devicelD: 0d5d
driver: vfio-pci
pciAddress: 0000:00:00.2
- devicelD: 0d5d
driver: vfio-pci
pciAddress: 0000:00:00.3
- devicelD: 0d5d
driver: vfio-pci
pciAddress: 0000:00:00.4

2. lERE

a. M%E SR-IOV SFH# 2 pod & :

I $ oc get po -0 wide | grep sriov-fec-daemonset | grep nodef

=1

I sriov-fec-daemonset-kqgs6 1/1 Running 0 19h
b. BFHE :

I $ oc logs sriov-fec-daemonset-kqgs6
it Bl

{"level":"Level(-
2)","ts":1616794345.4786215,"logger":"daemon.drainhelper.cordonAndDrain()","msg":"no
de drained"}

{"level":"Level(-
4)","ts":1616794345.4786265,"logger":"daemon.drainhelper.Run()","msg":"worker

function - start"}

{"level":"Level(-
4)"."ts":1616794345.5762916,"logger":"daemon.NodeConfigurator.applyConfig","msg":"cur
rent node status”,"inventory":{"sriovAccelerat

ors":
[{"vendorID":"8086","devicelD":"0b32","pciAddress":"0000:20:00.0","driver":"","maxVirtualF



%516 3 {#H INTEL FPGA PAC N3000 #1 INTEL VRAN DEDICATED Hl5&E2s ACC100 {ib BB mts

unctions":1,"virtualFunctions™:[]},{"vendorID":"8086"
,"devicelD":"0d5c","pciAddress":"0000:af:00.0","driver":"","maxVirtualFunctions":16,"virtualF
unctions™:[]}1}}

{"level":"Level(-
4)""ts":1616794345.5763638,"logger":"daemon.NodeConfigurator.applyConfig","msg":"co
nfiguring PF","requestedConfig":{"pciAddress":"
0000:af:00.0","pfDriver":"pci-pf-stub","viDriver":"vfio-pci","vfAmount":2,"bbDevConfig":
{"acc100":{"pfMode":false,"numViBundles":16,"maxQueueSize":1

024,"uplink4G":
{"numQueueGroups":4,"numAqsPerGroups":16,"agDepthLog2":4},"downlink4G":
"numQueueGroups":4,"numAqgsPerGroups":16,"aqDepthLog2":4},"uplink5G":
"numQueueGroups":0,"numAgsPerGroups":16,"aqDepthLog2":4},"downlink5G":
"numQueueGroups":0,"numAqgsPerGroups":16,"agDepthLog2":4}}}}}

"level":"Level(-
4)""ts":1616794345.5774765,"logger":"daemon.NodeConfigurator.loadModule","msg":"ex
ecuting command","cmd":"/usr/sbin/chroot /host/ modprobe pci-pf-stub"}

{"level":"Level(-
4)""ts":1616794345.5842702,"logger":"daemon.NodeConfigurator.loadModule","msg":"co
mmands output”,"output™:""}

{"level":"Level(-
4)""ts":1616794345.5843055,"logger":"daemon.NodeConfigurator.loadModule","msg":"ex
ecuting command"”,"cmd":"/usr/sbin/chroot /host/ modprobe vfio-pci"}

{"level":"Level(-
4)""ts":1616794345.6090655,"logger":"daemon.NodeConfigurator.loadModule","msg":"co
mmands output”,"output™:""}

{"level":"Level(-
2)","ts":1616794345.6091156,"logger":"daemon.NodeConfigurator","msg":"device's
driver_override path","path":"/sys/bus/pci/devices/0000:af:00.0/driver_override"}
{"level":"Level(-
2)","ts":1616794345.6091807,"logger":"daemon.NodeConfigurator","msg":"driver bind
path","path":"/sys/bus/pci/drivers/pci-pf-stub/bind"}

{"level":"Level(-
2)","ts":1616794345.7488534,"logger":"daemon.NodeConfigurator","msg":"device's
driver_override path","path":"/sys/bus/pci/devices/0000:00:00.0/driver_override"}
{"level":"Level(-
2)","ts":1616794345.748938,"logger":"daemon.NodeConfigurator","msg":"driver bind
path","path":"/sys/bus/pci/drivers/vfio-pci/bind"}

{"level":"Level(-
2)","ts":1616794345.7492096,"logger":"daemon.NodeConfigurator","msg":"device's
driver_override path","path":"/sys/bus/pci/devices/0000:00:00.1/driver_override"}
{"level":"Level(-
2)","ts":1616794345.7492566,"logger":"daemon.NodeConfigurator","msg":"driver bind
path","path":"/sys/bus/pci/drivers/vfio-pci/bind"}

{"level":"Level(-
4)""ts":1616794345.74968,"logger":"daemon.NodeConfigurator.applyConfig","msg":"exec
uting command","cmd":"/sriov_workdir/pf_bb_config ACC100 -c
/sriov_artifacts/0000:af:00.0.ini -p 0000:af:00.0"}

{"level":"Level(-
4)""ts":1616794346.5203931,"logger":"daemon.NodeConfigurator.applyConfig","msg":"co
mmands output”,"output":"Queue Groups: 0 5GUL, 0 5GDL, 4 4GUL, 4 4GDL\nNumber
of 5GUL engines 8\nConfiguration in VF mode\nPF ACC100 configuration
complete\nACC100 PF [0000:af:00.0] configuration complete\n\n"}

{"level":"Level(-
4)"."ts":1616794346.520459,"logger":"daemon.NodeConfigurator.enableMasterBus","msg"
"executing command","cmd":"/usr/sbin/chroot /host/ setpci -v -s 0000:af:00.0
COMMAND"}

Pt Nt N aten M arten)
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{"level":"Level(-
4)""ts":1616794346.5458736,"logger":"daemon.NodeConfigurator.enableMasterBus","ms
g":"commands output","output:"0000:af:00.0 @04 = 0142\n"}

{"level":"Level(-
4)""ts":1616794346.5459251,"logger":"daemon.NodeConfigurator.enableMasterBus","ms
g":"executing command","cmd":"/usr/sbin/chroot /host/ setpci -v -s 0000:af:00.0
COMMAND=0146"}

{"level":"Level(-
4)""ts":1616794346.5795262,"logger":"daemon.NodeConfigurator.enableMasterBus","ms
g":"commands output”,"output":"0000:af:00.0 @04 0146\n"}

{"level":"Level(-
2)","ts":1616794346.5795407,"logger":"daemon.NodeConfigurator.enableMasterBus","ms
g":"MasterBus set","pci":"0000:af:00.0","output":"0000:af:00.0 @04 0146\n"}
{"level":"Level(-
4)","ts":1616794346.6867144,"logger":"daemon.drainhelper.Run()","msg":"worker
function - end","performUncordon":true}

{"level":"Level(-
4)""ts":1616794346.6867719,"logger":"daemon.drainhelper.Run()","msg":"uncordoning
node"}

{"level":"Level(-
4)""ts":1616794346.6896322,"logger":"daemon.drainhelper.uncordon()","msg":"starting
uncordon attempts"}

{"level":"Level(-
2)","ts":1616794346.69735,"logger":"daemon.drainhelper.uncordon()","msg":"node
uncordoned"}

{"level":"Level(-
4)""ts":1616794346.6973662,"logger":"daemon.drainhelper.Run()","msg":"cancelling the
context to finish the leadership"}

{"level":"Level(-
4)","ts":1616794346.7029872,"logger":"daemon.drainhelper.Run()","msg":"stopped
leading"}

{"level":"Level(-
4)""ts":1616794346.7030034,"logger":"daemon.drainhelper”,"msg":"releasing the lock
(bug mitigation)"}

{"level":"Level(-
4)""ts":1616794346.8040674,"logger":"daemon.updatelnventory”,"msg":"obtained
inventory","inv":{"sriovAccelerators":
[{"vendorID":"8086","devicelD":"0b32","pciAddress":"0000:20:00.0","driver":"","maxVirtualF
unctions™:1,"virtualFunctions":[]},
{"vendorID":"8086","devicelD":"0d5¢","pciAddress":"0000:af:00.0","driver":"pci-pf-
stub","maxVirtualFunctions":16,"virtualFunctions":
[{"pciAddress":"0000:b0:00.0","driver":"vfio-pci","devicelD":"0d5d"},
{"pciAddress":"0000:b0:00.1","driver":"vfio-pci","devicelD":"0d5d"}]}1}}
{"level":"Level(-4)","ts":1616794346.9058325,"logger":"daemon","msg":"Update ignored,
generation unchanged"}

{"level":"Level(-
2)","ts":1616794346.9065044,"logger":"daemon.Reconcile","msg":"Reconciled","namespac
e":"vran-acceleration-operators","name":"pg-itengdvs02r.altera.com"}

3 RAEFWFECEE :

I $ oc get sriovfecnodeconfig node1 -o yaml

it Bl
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status:

conditions:

- lastTransitionTime: "2021-03-19T11:46:22Z"
message: Configured successfully
observedGeneration: 1
reason: Succeeded
status: "True"
type: Configured

inventory:
sriovAccelerators:

- devicelD: 0d5c @)

driver: pci-pf-stub

maxVirtualFunctions: 16

pciAddress: 0000:af:00.0

vendorlD: "8086"

virtualFunctions:

- devicelD: 0d5d @)
driver: vfio-pci
pciAddress: 0000:00:00.0

- devicelD: 0d5d
driver: vfio-pci
pciAddress: 0000:00:00.1

- devicelD: 0d5d
driver: vfio-pci
pciAddress: 0000:00:00.2

- devicelD: 0d5d
driver: vfio-pci
pciAddress: 0000:00:00.3

- devicelD: 0d5d
driver: vfio-pci
pciAddress: 0000:00:00.4

ﬂ {8 0d5¢c & FEC X &MYIETNEER devicelD,
Q {8 0d5d 2 FEC #% & HEIThEER devicelD,

16.4.5. 7£ OpenNESS L35 1ER Ff2F pod 1i[n]#1 FPGA &’
OpenNESS B2— Ml It EYHITES, TR FEEMERHML ERMANEEN AR IIEE,

BT BREG I NIE TR BN RIEN ARRRE, BIEFTAE OpenNESS THEER BB T, &1 SR-
IOV 4. % &HE{M. Wire Base Band Device (bbdev) EZ&#I SR-IOV (FEC) VF IhAE,

BXELER, HHEE openess.orge

FRFH

e % : Intel FPGA PAC N3000 £
e 78 n3000-operator IR EERI T R
e i SR-IOV-FEC Operator BRI i

e {3 Performance Addon Operator EZ&BYSERT AR FI B 7T
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e LIEA cluster-admin fREIFAE - F13 &K

it
1 B SR TERE, NEHAR— R 2

a. B@iT &4 test-bbdev-namespace.yaml SXHERISC S E Y test-bbdev S8 225, 10T
IR :

apiVersion: v1i
kind: Namespace
metadata:
name: test-bbdev
labels:
openshift.io/run-level: "1"

b. BT TR AR ZZEH :
I $ oc create -f test-bbdev-namespace.yaml
2. BIELLUF Pod #ii%, SABTE pod-test.yaml X4 {R7E YAML:

apiVersion: vi
kind: Pod
metadata:
name: pod-bbdev-sample-app
namespace: test-bbdev
spec:
containers:
- securityContext:
privileged: false
capabilities:
add:
- IPC_LOCK
- SYS_NICE
name: bbdev-sample-app
image: bbdev-sample-app:1.0
command: [ "sudo", "/bin/bash", "-c", "--"]
runAsUser: 0 6
resources:
requests:
hugepages-1Gi: 4Gi ﬂ
memory: 1Gi
cpu: "4" 6
intel.com/intel_fec_5g: "1’ G
#intel.com/intel _fec_acc100: '1’
#intel.com/intel fec Ite: '1’
limits:
memory: 4Gi
cpu: "4"
hugepages-1Gi: 4Gi
intel.com/intel_fec_5g: "1’
#intel.com/intel _fec_acc100: '1’
#intel.com/intel fec lte: '1
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IEEMES 1 S HOENHRZENE,
X E X885 DPDK B EE R,
FARLBRERIZBLL root AP HHHIT,

18§ B 11X/ hugepages-1Gi LR B E2%5 pod WE T E, FEE Performance Addon
Operator B2 & B 1 FIfRE /I CPU,

18E CPU &,

Q® 0009

intel.com/intel_fec_5¢g 2% N3000 5G FEC EZ& i,

Eht ACCI00 BBE, Ed@iIMIbR # FFEBUHER

intel.com/intel_fec_acc100, El/ix N3000 4G/LTE E2i&, &@Ifks # FFS
EUHERE intel.com/intel_fec_lte, I x REER — N HIRLFIEIRE,

3. U pod :
I $ oc apply -f pod-test.yaml
4. KMEREBOET pod :

I $ oc get pods -n test-bbdev

it Bl
NAME READY STATUS RESTARTS AGE
pod-bbdev-sample-app 11 Running 0 80s

5. {EAILFE shell & pod-bbdev-sample-app :
I $ oc rsh pod-bbdev-sample-app
=1
I sh-4.4#
6. DRINELEFIK :
I sh-4.4# env
=1

N3000_CONTROLLER_MANAGER_METRICS_SERVICE_PORT_8443 TCP_ADDR=172.3
0.133.131
SRIOV_FEC_CONTROLLER_MANAGER_METRICS_SERVICE_PORT_8443_TCP_PROT
O=tcp

DPDK_VERSION=20.11
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PCIDEVICE_INTEL_COM _INTEL_FEC 5G=0.0.0.0:1d.00.0 ﬂ
~/usr/bin/env
HOSTNAME-=fec-pod

ﬂ X2 EMIHREN PCI ik, RIBETE pod-test.yaml XHEHIERM TR, XAURUT=H
PCl itz — :

e PCIDEVICE_INTEL_COM_INTEL_FEC_ACCI100
e PCIDEVICE_INTEL_COM_INTEL_FEC_5G

e PCIDEVICE_INTEL_COM_INTEL_FEC_LTE

7. i# A test-bbdev B3k :

I sh-4.4# cd test/test-bbdev/

. BRIT pod i, MARLAMITEN L,

8. K& S HELL pod B CPU :

sh-4.4# export CPU=$(cat /sys/fs/cgroup/cpuset/cpuset.cpus)
sh-4.4# echo ${CPU}

XHTEN 9 B4 fec.pod 9 CPU,
it

I 24,25,64,65

JZ1T test-bbdev [ T2 RMEH% &

LS
sh-4.4# ./test-bbdev.py -e="-1 ${CPU} -a ${PCIDEVICE_INTEL_COM_INTEL_FEC _5G}" -c
validation \ -n 64 -b 32 -I 1 -v ./test_vectors/*"

Executing: ../../build/app/dpdk-test-bbdev -1 24-25,64-65 0000:1d.00.0 -- -n 64 -1 1 -c
validation -v ./test_vectors/bbdev_null.data -b 32

EAL: Detected 80 Icore(s)

EAL: Detected 2 NUMA nodes

Option -w, --pci-whitelist is deprecated, use -a, --allow option instead

EAL: Multi-process socket /var/run/dpdk/rte/mp_socket

EAL: Selected IOVA mode 'VA'

EAL: Probing VFIO support...

EAL: VFIO support initialized

EAL: using IOMMU type 1 (Type 1)

EAL: Probe PCI driver: intel_fpga_5ngr_fec_vf (8086:d90) device: 0000:1d.00.0 (socket 1)
EAL: No legacy callbacks, legacy socket not created
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%16 3= f§1 INTEL FPGA PAC N3000 #1 INTEL VRAN DEDICATED /il&2s ACC100 Lt BB Fmtts

Starting Test Suite : BBdev Validation Tests
Test vector file = [dpc_dec_v7813.data
Device 0 queue 16 setup failed
Allocated all queues (id=16) at prio0 on dev0
Device 0 queue 32 setup failed
Allocated all queues (id=32) at prio1 on dev0
Device 0 queue 48 setup failed
Allocated all queues (id=48) at prio2 on dev0
Device 0 queue 64 setup failed
Allocated all queues (id=64) at prio3 on dev0
Device 0 queue 64 setup failed
All queues on dev 0 allocated: 64
+ +
== test: validation
dev:0000:b0:00.0, burst size: 1, num ops: 1, op type: RTE_BBDEV_OP_LDPC_DEC
Operation latency:

avg: 23092 cycles, 10.0838 us

min: 23092 cycles, 10.0838 us

max: 23092 cycles, 10.0838 us
TestCase [ 0] : validation_tc passed

Sitadadedaiadadadededededadedededededadededededftttiataindadaiodedododadodododededadodedede fiiiatadaded +
+ Test Suite Summary : BBdev Validation Tests

+ Tests Total : 1

+ Tests Skipped: 0

+ Tests Passed : 1

+ Tests Failed : 0
+ Tests Lasted : 177.67 ms

ﬂ SRR UL R LN, EiFHRAENERET.

Y,

=
Bin

16.5. HE

® OpenNESS Operator for Intel® FPGA PAC N3000 (Programming)

/

<

e Wireless FEC Accelerator BJ OpenNESS Operator
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